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Which Eye is More Symptomatic? Before Oxervate™ (cenegermin-bkbj) Treatment
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After Oxervate™ (cenegermin-bkbj) Treatment Corneal Sensitivity Testing

Cornea Sensitive Testing — Another Patient Cornea Sensitive Testing — Yet Another Patient

—

£

Oxervate™ (cenegermin-bkbj) Neurotrophic Keratitis is a Degenerative Disease

Grading corneal sensitivity: (Cotton Tip) «The Mackie classification represents one way to assess or grade NK — stage or
progression
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Mackie Classification Mackie Classification

Moderate - Stage 2 Moderate - Stage 2 Moderate - Stage 2 Moderate - Stage 2

Resolved Oxervate™ (cenegermin-bkbj)

aApproved 2018 (August 28, 2018)
c«~Dompé farmaceutici SpA
&~Ophthalmic solution indicated for the treatment of neurotrophic keratitis
aDosing: Instill 1 drop in affected eye 6 times per day (at 2-hour intervals) for 8
weeks
* Used as eye drop
sed or injected
aStorage issues: in the freezer at the pharmacy

* Patient he individual vials in the fridge — once “actively ready™ for use, then it is only stable
for

a-Contraindications

* None

Dompé Team Corneal Homeostasis

Interaction betwesn comeal nerves and epithetial cellykeratocytes madiates corneal homeostasts
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Pathophysiology of NK!

The Ic rneal sensory innervation via damage to

the trigeminal nerve reduces release of neuromediators
ide trophic (nutritional) support to the ocular
sues, stimulate wound healing and maintain

anatomic integrity

Impairment of corneal sen: ity also affects tear

production and blink rate due to the reduction of

trigeminal reflexes

Impairment of trigeminal innervation leads to decreased

corneal epithelium renewal and healing rate, and

ultimately the development of NK

Penetration of nerves fréo the epithellum.

Etiologies Associated with NK

Central nervous system Systemic
+ Neoplasm

or zoster) infection
Aneurysms « Leprosy

e.g acanthamoeba

* Stroke « Vitamin A deficiency

+ Degenerative CN disorders + Amyloic

* Post-neurosurgical procedures * Multiple sclerosis

- For acoustic
- For trigeminal neuralgia
« Other surgical injury to
ErEm trigeminal nerve

Collagen crosslinking for keratoconus Genetic

Vitrectomy for retinal detachment * Riley-Dar drome (familial

Photocoagulation for diabetic retinopathy utonomi

| or laser treatment

er for proliferative diabetic retinopathy * Mobius syndrome

- Familial corneal hypoae

Orbital neoplasi
Corneal dystrophies

Assessment of Corneal Sensitivity is Essential

to Confirm NK diagnosis!

Corneal sensitivity tests:2

* Qualitative (touching cornea with cotton thread)

* Quantitative (corneal aesthesiometer)

* Severity of NK related to severity of corneal
sensory impairment

NK suspected

Test corneal

Normal NK unlikely
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Trigeminal nerve damage leading to NK!

Impaired corneal trigeminal innervation

Impairment of trophic supply Impairment of trigeminal reflexes
Comesl epithelial Impaiment of comeal Reduced tear film production
alterations healing & biink rate
Spontaneous comeal epithelial
breakdown

Neurotrophic keratitis

NK classification

(Epithelial changes only without epithelial defect):
Epithelial irregularity without frank epithelial defect,
tear film instability and symptoms (hyper-aesthesia)
with reduced or absent sensations in one or more
quadrants of the cornea

(Epithelial defect without stromal defect):
Frank persistent epithelial defect and corneal hypo-
aesthesia/ anaesthesia

(stromal involvement):
Stromal involvement from corneal ulcer to lysis to
perforation, with corneal hypo-aesthesia/anaesthesia

Endogenous NGF maintains corneal integrity

y three mechanisms

Endogenous Nerve growth factor acts through specific high-affinity (i.e.. TrkA) and low-affinity 75NTR)

h factor receptors in the anterior segment of the eye to support corneal innervation and integrity.!

CORNEAL INNERVATION
NGF plays a role in nerve
function and stimulates the
regeneration and survival of
the sensory nerves23

NGF binds receptors on
lacrimal glands and

promotes sensory-mediated CELL PROLIFERATION AND
reflex tearing secretion DIFFERENTIATION

TEAR SECRETION NGF stimulates proliferation,
differentiation, and survival of
corneal epithelial cells!
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A different biologic

Ninja Nerd Science
YouTube

Question?

Biologic drugs are:
A. Large molecules

. Small molecules

B
. C. Nano-particles (super small molecules)
\Optometrlc D. I don’t know, that is why | am here

CQAau

Consultants

28

Biologic Drugs versus Small Molecule Drugs

2~ Biologic Drugs
* Larger, complex, dynamic structures
* Diverse populations of molecules
Not easily charac d
* Complicated manufacturing
* Example: Teprotumumab (Tepezza)

s~Small Molecule Drugs
* Synthetic

* Manufactured using a defined chemical
process

* Smaller and simpler
* Example: Aspirin

Greg Caldwell, OD, FAAO 814-931-2030 cell#
Greg@optometricedu.com

Saturday, August 19, 2023

Biologic Drugs

Biologic therapies include wide range of medical products
n biologic therapies

) Stem cell injections

Today, when people talk about “biologics™ they usually mean the second-generation biologic
therapy drugs

* Humira, Remicade, Enbrel
Biologic therapies

onventional drugs

Small Molecule Drugs versus Biologics

+~Small molecule drugs are made by adding and mixing together known

chemicals and reagents using a series of controlled and predictable chemical
reactions

* Organic chemistry
* Inorganic chemistry

+~Biologics are made by harvesting the substances produced and secreted by
constructed cells

* Genetic engineering — is the closet manufacturing process of a biologic drug

Size and Complexity of Biologic Drugs

Size & Complexity — Small Molecule Drugs & Proteins

Small
Molecule  Large Molecule Drug Large Biologic
Drug

125 Antibedy

Aspirn


https://www.azbio.org/small-molecules-large-biologics-and-the-biosimilar-debate
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Making Biologics

Question?
A piece of DNA is inserted into a living cell— yeast, bacterial,
viral, or mammalian cell
Biologic drugs are produced by inserting DNA into: L
A. Yeast
B. Bacteria Cell then produces a large amount of a specific molecule (e.g. protein)
. C. Virus l
Optometrlc D. Allthe above q 5 g P q
Education ) . Desired molecular isolation (living cells/material removed - only the
éé m»su [ta mrt < E. Idon’t know, that is why | am here desired molecules are left)

I

The isolated molecules become the active ingredient in a biologic drug

32

Cenegermin Mimics the Structure of Endogenous NGF
in the Ocular Tissues

Cenegermin Endogenous NGF

Cenegermin-bkbj, the active ingredient in the FDA-approved OXERVATE™
(cenegermin-bkbj ophthalmic solution) 0.002% (20 mcg/mlL), is structurally
identical to the human NGF protein found in ocular tissues

Active ingredient structurally identical to human nerve OXERVATE™ (cenegermin-bkbj) ophthalmic solution
growth factor produced in ocular tissues 0.002% Weekly Device Kit

OXERVATE™ is supplied in a weekly carton containing 7 multiple-dose vials*
Naturally occurring neurotrophin is responsible for e A separate weekly Delivery System Kit contains the supplies needed to administer
differentiation, growth, and maintenance of neurons! treatment

The regenerative potential of nerve growth factor (NGF) was

discovered by Nobel-prize winning scientists in the early ; ) The Delivery System Kit Contains:
1950s!
+ 7 vial adapters

Cenegermin-bkbj, a novel recombinant human nerve growth ’ o d2|pipettes
factor (hNGF), is STRUCTURALLY IDENTICAL to the NGF v 42 sterile disinfectant wipes

protein2 1 dose recording card

1 extra adapter, 3 extra pipettes, 3 extra wipes are included as spares
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OXERVATE™ (cenegermin-bkbj) ophthalmic solution 0.002%
Dosing and Administration

Instill 1 drop of OXERVATE™
{cenegermin-bkbj) ophthalmic solution 0.002%
in the affected eye(s)

Every 2 hours Apply € times daily Continue for 8 weeks

38

Study Conclusions

After 8 weeks of treatment, [Lfarsioiyoteaions ses o dnical tudes OXERATEL

Wi el Tolerated and more efective
6 times daily ihan vehicl n promoting complete ornest healing of mderate or sevre

Study NGF0212 St 'NGF0214
50 e g &'2‘5)4,,“
clinical trial sites =52 per o group)
in Europe and group) 65 2

European patients U patients with
the U.S. Rt T % NK fn one or both %
eyes
NCTOI756456 P

NCT02227147 o

Ve
Of patients who healed Remained healed for
after one 8-week course of one year™

treatment...

“Basec on REPARO, the stcly with longer fllows>
Safety: Th 0/\!
offli

Crime and Punishment Match
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Let’s Hear From a Patient

ter 1 week April eks

OXERVATE™ (cenegermin-bkbj)

.~ Adverse reactions: very well tolerated

+~The most common adverse reaction in clinical trials

* eye pain, corneal deposits, foreign body sensation in the eye, ocular hyperemia, swelling
of the eye, and increase in tears

aContact lenses (therapeutic or corrective) should be removed before applying

cenegermin

* presence of a contact lens may limit the distribution of cenegermin-bkbj onto the corneal
lesion

* Lenses may be reinserted 15 minutes after administration.

Question and Thank You!
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