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THE NEUROTROPHIC
CORNEA

‘CECELIA KOETTING OD FAAD
HINES SIGHT

DENVER, CO

DISCLOSURES

+ Ocular Therapeutix « Thea

* Glavkos « Kah

+ Horizon + ants

* Quidel + Orasis

+ Epevance - RVL

« Alcon + Oyster Point
« Tarsus + Dompe

WHY ISTHE CORNEA IMPORTANT?

CORNEAL FUNCTION

+ Shields the ee from germs, dust,other harmful matter
+ Contributes between 65-75% refracting power to the eye

* Fiters out some of the most harmful UV wavelengths

CORNEAL ANATOMY
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CORNEAL EPITHELIAL CELLS

CORNEAL EPITHELIAL CELLS

CORNEA: RICHEST INNERVATION OF ALL BODY
TISSUES!
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ROLE OF CORNEAL NERVES
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NEUROTROPHIC KERATITIS

+ Rare disease
+ Fawer than 65,000 in the US

+ Degs by damage of the innervation
+ Breakdown of epthelium
+ Cornealulceration
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PATHOPHYSIOLOGY OF NK!

NEUROTROPHIC KERATITIS
CLASSIFICATION
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TRIGEMINAL NERVE DAMAGE LEADING TO NK!

Impaired comeal trigeminal innervation
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ETIOLOGIES ASSOCIATED WITH NK

MACKIE'S NEUROTROPHIC KERATITIS CLASSIFICATION
ILLUSTRATES DISEASE PROGRESSION AND THE DEVASTATING
EFFECT ONTHE CORNEA

NK i haractorted by a darease incormeal sy
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+ StageT

CASE #1

+ The 84 year old, AA female presents for 3-4 month DES
check (no touch) and MMP-9 testing. Pt has a h/o DES and
POAG mild OU. Pt states OS>OD has some itching. Pt
states she has only been using her cyclosporine 0.05% and
ATs. She never picked up fluoromethalone drops and is
not using AT's ointment or a heat mask.

L
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+ Ocular Hx + Med Hx:
+ Dry eye syndrome— 10+ yrs « NIDDM 5 yrs

* Herpes stromal keratics OS. + Osteoarthriis

episade 2020 + Hypothyroid
+ Seasoral allerges

+ Meds
+ Ceterizine
+ Lactulose
« Tirosint

CLINICAL EXAM

+ Lids / Lashes — Clear and good position
+ Conjunciva — tr injection OU
+ Cornea

- OD2+Inf K

+ 0 Dense SPK. 1+ K edema
+ AIC - Deep and Quiet
« PCIOL OU Anything else we should add???
+ IOP~ 11 mmHg OU
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DIFFERENTIALS??
WHAT ABOUT K SENSITIVITY
TESTING?

TREATMENTS??

.
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CORNEAL SENSITIVITY TESTING

L
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ASSESSMENT OF CORNEAL SENSITIVITY IS ESSENTIAL

TO CONFIRM NK DIAGNOSIS!
Ocuar symptoms. Corneal sensitviey tests?
History = Qualitative (touching comea with
Clinical examination and cotton thread)

- Quantitaive (corneal aesthesiometer)

J « Severty of NK relted to severity of
Comesl sensory impairment

S
J -

Test corneal
senstiviey
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NK unlely

CORNEAL SENSITIVITY TESTING: ESTHESIOMETRY

* Qualicative
+ Cotton tp applicator
+ Dental floss

* Quantitative
+ Cochet-Bonnet.
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COCHET-BONNET

COTTONTIP APPLICATOR
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CASE #2

+ 57YOA causcasian male
+ CC:Progressive decrease i vision over the last | month with sharp change in the hast
week.

+ Obx: CL overwearer (when prompted sas he has had to peel chem offhis eyes the last
few months)

+ No systemic Hx or medications.
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+ BCVA OD: 20/400; OS: HM 5Ft
+ 1P App I6mmHg OD and OS.
- sl

+ 0S>0D: 3+ sippling in whorllike pattern, moderate haze ith central line
(conjunctvalizaion)
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ISIT LSCD OR NK.......OR BOTH!
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TREATMENT

+ Topical corticosteroid BID OU
+ Cyclosporine BID OU
* HyloVitA ointment at night

+ PEAT every 2 hours or more

+ Next appointment No Touch

I
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TREATMENT OF NK

A
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STAGE |

+ Remove any ocular medication that may be associated with toxicity
 Preservative free opions, tears and oincments
« Treat other associated ocular problems
- 15D
- OSDIDED
- Exposure keratis

A
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STAGE 2

+ Promore heling of epithls defect and prevent comeal ulcer
+ Moritor patien frequendly

+ Topicalanebiotics

+ Stercic sparingly

+ Bandage conactfens.

* Vitamin A cintment.

+ Amiotic membranes

+ Ausologous serum eye drops

I
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AMNIOTIC MEMBRANE FOR NK

+ Khokhar et al 2005

+ 30 patients given either amniotic membrane or tarsorraphy and bandage CL

+ 3 months
- 1on bandsge CL
< ad full healing
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AUTOLOGOUS SERUMTEARS FOR NK

+ Matsumoto et al 2004
+ Complete healing of al the 14 eyes with NK treated with autologous serum drops and
an increase in corneal sensitivity in 64.2% of cases

+ The study demonstrated that serum harbors neurotrophins and growth factors to the
ocular surface.

+ More recent studies confirmed that autologous serum eye drops allowed high rates of
corneal healing, and also the improvement of corneal nerve morphology with increased

number,length, width, and densicy

A
36




SURGICAL INTERVENTION

+ Trsorraphy
- LSC transplne

+ Cyanoacrylate gue for smallperforations
+ Penetrating keratoplasty

+ Lamellar keratophsty

L
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FOLLOW UP

.
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CASE #2.5

+ 17YOA White Female
+ Painful, persistent epithelial Defects OU x 2 months

+ 100% Desensitzed corneas OU

+ Autoimmune polyendocrinopathy
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DX STAGE 2 NK

.
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NEW TREATMENT WITH NGF
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Endogenous nerve growth factor (NGF) and its role in NK:

Neurotrophic keratiis (NK) s aresult from Endogenous NGF maintains.
impaired trigeminal cormeal innervation coreal tegrity by three mechanisms

J Lacrimation and blink reflex
 Epithelial cellvitality, metabolism, mitosis

 Epithelial trophism and repair

4 Stromal and intracellular edema
J Microvilli

J Development of the basal lamina

Nerve domage 5 loss of comeal sensitivity g NK
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[CENEGERMIN-BKB) STRUCTURALLY IDENTICALTO
ENDOGENOUS NGF IN THE OCULAR TISSUES

Cenegermin Endogenous NGF

g LY

.
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cenegermin-bkbj 20 mcg/ml
was approved by FDA in August 2018

« Approved for the treatment of
keratitis in adults
and children age 2 and older

Phase Il 3
Vehicle-Controlled Trial of Recombinant
Human Nerve Growth Factor for
Neurotrophic Keratitis

« Available for ordering since
January 2019

+ Developed by Dompé
pharmaceuticals, available
through specialty pharmacy
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[PIVOTAL STUDIES OVERVIEW

e cangermi 10 mogint. et consgermin 20 megimt.
Conegsimin g megmL

Course of Therapy [sweoks

Endpornts arviesks v
(bas0don  postnos ansysi')

Prmary anaysis was <0.5 mm masimum diamatar
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,TRIALS INCLUDED A DIVERSE POOL OF PATIENTS

PRIMARY EFFICACY MEASURE: COMPLETE CORNEAL HEALING

Baseline

Baseline

Cenegermin Dosing and Administration

2V(6)(8
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i the afected eyels)
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INVESTIGATIONAL DRUG HGF
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CSB-001 IS 5 AMINO ACID DELETED - HEPATOCYTE
GROWTH FACTOR (HGF)

> A paracrine growth factor secreted by mesenchymal cells
» Heterodimeric molecule

i K164 Kringe
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suited to NK et
+ Epitheliotrophic - Accelerates healing.

+ Antifirotic — Reduced scarring Improves vision outcomes

+ Neurotrophic - Promotes corneal nerve regeneration
+ Antiinflammatory - Reduces nerve damage

[ mlxqmuml
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“ CSB-C20-003 STUDY ENROLLING STAGE 2 AND 3
NEUROTROPHIC KERATITIS SUBJECTS

ey

Design Summary
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PATIENT #3
ROCK SALT TO THE EYE

+ 40YOAWhite Female
+ Got rock salt in her OS 2 years previously in NYC when walking around outside her
hoel,
+ Pain and light sensitivity still present and persistent.
+ No improvement with ageressive dry eye treatment.
+ Only improvement is with sun gasses and photochromatic CL
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WHATS REALLY GOING ON HERE?

+ Corneal sensitivity
+100% sensitvity OD; 50% sensievty OS.

+ Started on topical cenegermin Q2hr x 8 weeks

+ Improvement to approximately 70% sensitvity OS
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NEUROPATHIC CORNEAL PAIN

L
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« Persistent ocular pain
+ Burning,
+ Increased light sensidviey
+ Increased sensiivity to wind
+ Shoorting pains from ane or both eyes

+ May be present WITH or WITHOUT ocular surface abnormalities
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WHAT CAUSES THIS?

+ Suggested that there is an initalinsult to the eye causing chronic nerve abnormality
« The iniial trigger may be any of the following:

+ trauma (e, corneal abrasion, radition therapy)

. (e preservatives 1 burns,systemic:
chemotherapy)
* infection (o5, herpes simplex virus, herpes zoster virus)
+ eye surgery (e, refractive, cararact, gaucoma,and recial surgery)
nflammacory dabetes, fbromyalg

*+ other neurologica diseas (e.g, rigeminal neuralgia, migraine)
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Topical Recombinant Human Nerve
Growth Factor Improves Outcomes in
Murine Model of Neuropathic Corneal
Pain

Abstract

STUDY METHOD

+ Adult Male mice underwent cilisry nerve ligationc to induce NCP.
+ Treated with 6 10uL drops/day of 0.02mg/mL rhNGF or vehicle
+ Outcomes @ day 7,10,14:

+ corneal fluorescein stain

+ Cochet-Bonnet esthesiometry

+ Lometnthol for assessment ofpan by paw wipe response

+ Day 14 trigeminal ganglia were removed and analyzed for neurotrophic factors and
eytokines
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RESULTS

+ Did not alter the corneal fluorescein staining or the corneal sensicvity in either group

+ Reduction in seversl hic factors in the v

+ No increase in pro-imflammatory cytokines

+ Findings suggest that topical rhNGF treatment improves pain
outcomes in our neuropathic corneal pain and warrant future studies
in the clinic

« Topical rhNGF alters expression of ic factors,
but not pro-inflammatory cytokines within the TG
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PATIENT #4
PAINWITHOUT STAIN

+ 47YOA African American Female

+ Reffered by O f Oting and body
sensation, discharge worsening, Recently began to have light sensitvity and sensation that
her eye was on fire

+ THBL given with antibiotic and steroid

+ Removed yesterday and continues to have no improvement
50D
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FINDINGS

+ BCOVAOD 2020,05 2030
+ Lids desr OU

+ Conjwhite and queic with no folices or papilae OU

+ Cornea: OD 4 second TBUT,tr SPK ABMDI OSABMD, 145PK.
+ AC:decp,dark and quict OU

* Lens T NS OU

+ Corneal sensivtes: OD inf 2 quadrants 100% desensitized, 50% Suplempl OS ll 4 quadrans 100%
desensiiztion

.
64

TREATMENT #1

* PF Dexamethasone QID OU
« PFTears PRN

+ Prokera placed in office OS.
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RETURN

+ Improved Sensicivity OU by approximately 50-75%, improvement in symptoms OS.

+ Corneal findings: OU ABMD tr-I+5PK.

+ Continue Topical treatment, hold on Prokera OD
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2 WEEKS LATER

+ Patient came i early 212 worsening of symptoms OS
+ OU:ABMD, 9 second TBUT, -+ SPK OU
+ Time to elevate treatment.

- Cenegermin Q2hr x 8 weeks
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4 WEEKS INTO TREATMENT

+ Cornea:No staining, |0second TBUT OU
+ Improvement in symptoms of ight sensiivity and pain

+ Corneal Sensitivity: OD>0S 25% desensitization
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2 WEEKS AFTER TREATMENT

+ Patient was able to drive to appointment without sun glasses
+ Corneal Sensitivity: 10% or less desensitization OU

* Re-trear?
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FUTURE TREATMENTS

I
70

=7 o = Faingne @
o it (i s o 0
g T o 03 o9
% T " = o
W er e (5 o ]
“ er G anecien % o mane
by
7 N o OBy 3 e

A
71

QUESTIONS?

A
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6029608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6029608/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6029608/
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https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6029608/table/t1-eb-10-037/
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