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3 BACKGROUND INFORMATION

The DEFENDO Study was aimed at evaluating the efficacy and safety of OXERVATE™
0.002% (20 mcg/mL) cenegermin-bkbj ophthalmic solution administered 6 times daily for 8
weeks in patients with Stage 1 neurotrophic keratitis (NK).

The current study is a long-term study evaluating the clinical outcomes of patients at 24
months and 30 months after completion of the DEFENDO Study.

NK, also known as neurotrophic keratopathy/keratitis, is a rare degenerative corneal disease
caused by an impairment of corneal nerve innervation leading to a decrease or absence in
corneal sensation. The cornea is an avascular tissue that is provided with the richest
inervation of all body tissues via the trigeminal nerve. Corneal hypoesthesia or anesthesia
and decreased reflex tearing resulting from impaired corneal innervation can lead to a corneal
epitheliopathy with a subsequent breakdown of the corneal epithelium, leading to potential
visual impairment. Abnormal corneal sensation and epithelial defects with a poor tendency for
spontaneous healing are the primary clinical manifestations of NK, which increase the risk for
corneal complications associated with vision loss such as a persistent epithelial defect (PED),
ulceration, melting, perforation, and infectious keratitis. NK has been divided into three stages
according to the Mackie classification scheme (Appendix 4) and treatment recommendations
are based on the severity of corneal involvement. [!]

Based on the Mackie scale, Stage 1 NK is defined by the presence of an epithelial dystrophy
or punctate keratopathy accompanied by corneal hypoesthesia. Stage 1 NK requires
discontinuation of all topical medications and the administration of preservative-free artificial
tears (PF-AT). While some Stage 1 NK patients may heal, many cases progress to Stage 2
NK. Based on the Mackie scale, Stage 2 NK i1s defined by the presence of a PED. The goal of
Stage 2 treatment 1s to avoid progression of the disease to a corneal ulcer. The same
therapeutic approaches as in Stage 1 are used in patients with Stage 2 often accompanied by
the addition of patching or therapeutic contact lenses and the use of prophylactic antibiotics to
prevent the risk of corneal infection. Based on the Mackie scale, Stage 3 NK is defined by the
presence of a corneal ulcer, which may progress to corneal melting and perforation. When a
corneal ulcer develops, therapy is aimed at promoting corneal healing and preventing corneal
melting or perforation. Surgical procedures at this stage (tarsorrhaphy, flap procedures, and
amniotic membrane transplantation) can preserve or restore ocular integrity but at the expense
of cosmetic appearance and visual function. 31 As of today, the only Food and Drug
Administration (FDA) approved pharmacologic therapy for the treatment of NK 1s
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OXERVATE™ 0.002% (20 mcg/mL) cenegermin-bkbj ophthalmic solution, a recombinant
human nerve growth factor (thNGF). & 7]

Nerve growth factor (NGF) is a polypeptide essential for the survival and growth of
sympathetic and sensory neurons, and for differentiation of neurons in the central nervous
system. It binds with at least two classes of receptors: high-affinity tropomyosin receptor
kinase A (TrkA), a transmembrane tyrosine kinase, and Low-Affinity Nerve Growth Factor
Receptor (LNGFR), also known as p75 neurotrophin receptor (p75NTR). [6-7]

NGF and its receptors TrkA and p75 are expressed in the anterior segment of the eye (iris,
ciliary body, lens, cornea, and conjunctiva), and NGF is released in the aqueous humor.
Several pieces of experimental evidence suggest that NGF affects all tissues of the anterior
ocular segments, playing a crucial role in the physiopathology of several anterior ocular
segment diseases. [*-°]

OXERVATE™ 0.002% (20 mcg/mL) cenegermin-bkbj ophthalmic solution is a thNGF
approved by the FDA in August 2018, and it is indicated for the treatment of NK. Relevant
pre-clinical, toxicological, and clinical data are summarized below and can be found in the

Package Insert (Appendix 3).1
3.1 RELEVANT NON-CLINICAL PHARMACOLOGY

Both in vitro and in vivo data illustrate the biological activity of NGF in terms of neuronal
growth and differentiation, as well as in prevention of apoptosis of retinal ganglion cells.
Cultured corneal/limbal cells of rabbit respond well to the proliferation stimulus induced by
adding thNGF or Murine Nerve Growth Factor (mNGF) to their culture media. [10-12]

OXERVATE™ 0.002% (20 mcg/mL) cenegermin-bkbj ophthalmic solution, a thNGF, is the
first FDA-approved pharmacologic treatment that targets the root pathogenesis of NK.!]

Cenegermin-bkbj, the active ingredient of OXERVATE™ 0.002% (20 mcg/mL) cenegermin-
bkbj ophthalmic solution, is structurally identical to the human nerve growth factor (NGF)
protein made in ocular tissues.

NGF is an endogenous protein involved in the differentiation and maintenance of neurons,
which acts through specific high-affinity (i.e., TrkA) and low-affinity (i.e., p7SNTR) nerve
growth factor receptors in the anterior segment of the eye to support corneal innervation and
integrity. Endogenous NGF is believed to support corneal integrity through 3 mechanisms:

corneal innervation, cell proliferation, and tear secretion (shown in preclinical models). [*-% &
13]
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0.002% (20 mcg/mL) cenegermin-bkbj ophthalmic solution at 24 and 30 months after the
completion of the DEFENDO Study.

3.3 STUDY RATIONALE

This clinical study has been designed as a long-term follow-up study to the DEFENDO Study
to understand the long-term clinical outcomes of OXERVATE™ 0.002% (20 mcg/mL)
cenegermin-bkbj ophthalmic solution in a group of Stage 1 NK patients who complete the
DEFENDO Study. The primary objectives are to evaluate the long-term safety and efficacy
(healing) of OXERVATE™ (0.002% (20 mcg/mL) cenegermin-bkbj ophthalmic solution in
Stage 1 NK patients who enrolled in the DEFENDO Study.

3.3.1 Alternative Treatments

The only FDA approved product for treatment of NK is OXERVATE™ 0.002% (20 mcg/mL)
cenegermin-bkbj ophthalmic solution. Alternative non-surgical treatment options may include
therapeutic soft contact lenses, suture-less amniotic membrane, or tarsorrhaphy.

3.3.2 Description of the Study Product
No Study Product will be used.
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The PI is responsible for supervising any individual or party to whom the Investigator
delegates study related duties and functions conducted at the study site. If the
Investigator/Institution retains the services of any individual or party to perform study-related
duties and functions, the Investigator/Institution should ensure this individual, or party is
qualified to perform those study-related duties and functions and should implement
procedures to ensure the integrity of the study-related duties and functions performed and any
data generated.

4.3 OVERALL STUDY DESIGN

This clinical study will be a multi-center, open label, long-term follow-up study of the
patients who were enrolled in the DEFENDO Study.

The DEFENDO Long-Term Follow-up Study will have follow-up with the patients at months
24-30. All patients will be evaluated in the real-world setting post the 6-month off treatment
follow up of the DEFENDO Study through 30 months. Patient will be treated per standard of
care as determined by the Investigator and will document topical ophthalmic medications. The
original DEFENDO Study duration was a total of 34 weeks: a screening period of 2 weeks,
followed by enrollment in 8 weeks of OXERVATE™ treatment and an Off-Treatment
Follow-Up of 6 months.

After enrollment in the original DEFENNDO Study, patients will be invited to enter the
DEFENDO Long-Term Follow-up Study (all standard of care is permitted). Two (2)
additional long-term follow-up visits will occur at 24- and 30-month post-treatment to
evaluate long-term clinical outcomes.

All patients enrolled in the DEFENDO Study that are not meeting exclusion criteria and are
not lost to follow-up will be eligible for the DEFENDO Long-Term Follow-up Study.

During the DEFENDO Long-Term Follow-up Study, the patients may be treated at the
physician’s discretion. Any concomitant treatment must be documented. If warranted for
patient safety, the Investigator may elect to see the patient at an Unscheduled Visit(s) to
evaluate the patient.

Corneal healing will be graded at a Central Reading Center per the Reading Center Charter.
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6 STUDY PRODUCT

6.1 DESCRIPTION OF STUDY PRODUCT

No Study Product will be administered during this study.
6.2 PRIOR AND CONCOMITANT MEDICATIONS

Patient topical medications taken between exiting the DEFENDO Study and enrolling in the
DEFENDO Long-Term Follow-up Study will be documented as prior medications.

Patients may be treated according to the standard of care as determined by the Investigator.
This may include commercially available OXERVATE™ 0.002% (20 mcg/mL) cenegermin-
bkbj ophthalmic solution. Any treatment history will be documented (including over-the-
counter drugs, systemic medications, herbal products, vitamins, and antacids) on the
Concomitant Medications electronic CRF (eCRF) page. Medication entries should be specific
to product name (if a combination drug product) and spelled correctly. The dose, unit,
frequency, route of administration, start date, discontinuation date, and indication should also
be recorded. For medications administered only one time, the frequency column may reflect
"once."

Dompé Protocol NGF0122 DEFENDO Long-Term Follow-up Study 29Sep2022.

Page 25 of 57





































































































