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SACRAMENTO
EYE CONSULTANTS

August 30, 2016

State Board of Optometry
2450 Del Paso Road, Suite 105
Sacramento, CA 95834

RE: Related Topics
To whom it may concern:

The main topic of our meeting will be “Ocular Surface Disease” and this topic will be split among three
of the lecturers: Dry Eyes as an Inflammatory Disease; Glaucoma medications and Dry Eyes, and Eye
Surgery and Dry Eyes.

These topics are all related to dry eyes, looking at it from three different aspects.
Please contact me if you have any questions.

Thank you.
s A 7 ‘f 5 ¢ FhN
L@J{gj% MCEuhn oA

Wendy McElrath, COA
Sacramento Eye Consultants
E-mail: wendym@saceye.com

1515 River Park Drive, Suite 100 « Sacramento, CA 95815 » 916 649-1515 » Fax 916 649-1516 «
www. SacramentoEyeConsultants.com



Ocular Surface Disease in Refractive and Cataract Surgery

Patricia B. Sierra, MD

Summary:

Dry eye is a pervasive disease among our patients; many go undiagnosed or
incompletely treated. In preparation for cataract and refractive surgery, the
diagnosis and treatment of dry eye is of outmost importance to successful
postoperative results.

Our patient’s expectations following cataract and refractive surgery continue to
increase. The examination of the ocular surface during the preoperative evaluation
is critical. It gives us the opportunity to educate the patient on the existence of the
condition and initiate treatment in order to prepare the ocular surface for an
accurate refraction prior to LASIK and for corneal measurements necessary for
intraocular lens calculations.

The recommended treatment will depend on the type of ocular surface condition in
a particular patient. Most patients will fall in one of two categories: aqueous
deficient or evaporative dry eye. Some patients will have both components and
should be treated with a combination of therapies as well as behavior modification.

Evaluation of the ocular surface is also important following the surgical procedure
as there a risk of some degree of worsening of the dry eye related to the trauma of
surgery, corneal incisions and toxicity of medications.

In summary, the evaluation and treatment of dry eyes before and after cataract and
refractive surgery is critical for outstanding postoperative results and happy
patients.



Ocular Surface Disease in Cataract and Refractive Surgery
Current Treatment Recommendations — Patricia Sierra, MD

Objectives
At the conclusion of this presentation, participants should be able to:

Recognize various signs of conjunctival and corneal inflammation related to
ocular surface disease.

Perform appropriate clinical tests to assess tear quality and quantity.
Determine the difference between aqueous deficient and evaporative dry eye

Compare clinical finding of various corneal and conjunctival conditions that can
be related or mimic dry eye syndrome.

Apply current recommendations for the treatment dry eyes

Understand the importance of treating ocular surface diseases in preparation for
cataract and refractive surgery.

I. Introduction

Impact of ocular surface disease on cataract and refractive surgery

II. Understanding etiology of dry eyes.

Brief description of aqueous deficient and evaporative dry eye and
The inflammatory mechanism involved in dry eye syndrome

TV. Clinical examination

Assessing tear quality, quantity and severity of the disease
Evaluating associated eyelid, conjunctival and orbital abnormalities

V. Treatment

Dry eye treatment options in 2016
DEWS (International Dry Eye Workshop) recommendations for treatment
Surgical options to reduce dry eyes



Ocular Surface Disease in
Cataract and Refractive
Surgery

Patricia B. Sierra, MD




Cataract Surgery

» Cataract is one the most commonly performed surgical
procedures in the US

Increasing rates of cataract surgery
Increasingly safe and effective
Higher patient expectations

Improved technc 1ty to decrease
spectacle g '




Impact of Ocular Surface

* Much more common that previously thought

* 60% of cataract patients (aged 70 years on average)
show signs of dry eyes in the absence of symptoms.

O 59% of pati tg ¢ SUrgery were
found to |




Dry Eye and Refractive Surgery

* Many patients who seek LASIK already have dry eyes.

* CL intolerance is usually an indication of dry eyes and
a common reason for LASIK consultation

* Dry eye 1s ccC




Risk Factors

* Females >40 years-old

* Antihistamines
* Antidepressants
* Contraceptives
* Acne medicatic




Inflammation and Ocular Surface

* Dry eye and blepharitis compromise the integrity and
normal function of the tear film and can impact visual
and surgical outcomes.

* The pre-corneal tear film is the most anterior
refractive interface of the eye and, with the cornea,
accounts for 2/3 of tical power.

* Tear film rions and
reduce

!r



Preexisting Dry eye

* Can lead to inaccurate manifest refraction,
keratometry and IOL power calculations in surgical
planning.




Inacurate Calculations

AL measurement Keratometry and
Optical Biometry topography

| processing and other'seftware improvements, the
IBIINTEstedisfastern, pro) iserfeedbackireqgarding quality'of current data
aguisitioniconditionstand canlaccuratelyimeasurela muchigreater percentage of eyes.



Presenter
Presentation Notes
biometría óptica con interferometría parcialmente coherente (PCI)


Dry Eyes

* Is specially problematic when detarmening refraction
and calculating for toric and multifocal IOLs

* Needs to be controlled prlor to surgery to improve
visual results and )




Dry Eye after surgery

» Can worsen after cataract and refractive surgery

* Can increase the risk of secondary infection after
surgery

* Can slow wot













Preoperative Screening

* Questionnaires- help identify potential dry eye
patients

* Objective tests:

Tear Osmolarity




Listen to Patient Complaints

":fﬂ;\ . Fluctuating vision
”"" m Ocular discomfort

{ Photophobia
2 @i f,r \\




Clinical Examination

Stepwise approach to exam:
The eyelids and lashes
The tear meniscus

Tarsal and t




Look at the patient’s face...
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Disorders of Eyelid Aperture




Anterior Lid
Inflammation anterior
lid margin
Crusting and debris on

& /il #r ey 1\
lids and lashes ” y /7 ’j 9 )
(collarettes) - ’ % l/i




Posterior Lid

Inflammation posterior
lid margin

Thickened meibomian
gland secretions

Telangiectatic vessels

Soapsuds in tears




The Tear Film

® Tear meniscus




® Bulbar

* Tarsal




Conjunctival Stammg

* Bulbar conjunctiva

Flourescein
Rose bengal

Lissamine green
- Devitalized
- Loss mucir




Corneal Examination

Assess
Corneal luster
Corneal sensation
Filaments
Vascularization
Infiltrates/opacitie



Definition of Dry Eye

2007 DEWS (Dry Eye Workshop)
Developed the concept of DTS

Guidelines for diagnosis, staging and treatment

2007 Updated definition was produced:

Dry eye is a multifactorial disease of the tears and ocular surface that
results in symptoms of discom al disturbance, and tear film
instability with poten < '
accompanied b and inflammation
of the ocular si




Tear Film

Epithelial cell

Microvillus

Tear layer Origin Components Functions

Lipid layer Meibomian glands | Wax, cholesterol, fatty acids | Lubrication, prevent
evaporation

Aqueous layer Lacrimal gland and | Electrolytes, proteins Lubrication,
accessory lacrimal | cytokines, glucose and antimicrobial, O,
glands vitamins supply

Mucous layer Conjunctival Sulfomucin, cyalomucin Lower surface
goblet cells, other mucins tension, stabilization
epithelial cells 33 of agueous layer




Etiology

Aqueous Deficiency State  Evaporative State

* Sjogren’s Syndrome * Intrinsec Causes
* Non-Sjogren’s Syndrome Meibomian gland disease
Lacrimal gland deficiency Low blink rate

Reflex hyposecretion Disorders of eyelid aperture
Neurotrophic - and globe congruity
LASIK
DM

Systemic hreservatives)




Ocular surface inflammation and increased
tear film osmolarity, is the hallmark of dry
eyes.

o . . ;. Lasd Bora
Environment sy lipases asterases
High Air Speed Y. unstable TF A A

o T 7 e — detergents
Law Humidity lipid Layer l I_] '-__—E___.

. | Mcp | (&
\ High . J Xerophthalmia
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Table |

Dry Eye
Severity
Level

Discomfort,
severity &
frequency

The DEWS Report used the Dephi Panel’s 4-level
stratification of dry eye disease based on severity of signs and symptoms

Mild and/or
episodic;
occurs under
environmental
stress

Moderate
episodic or
chronic,
stress or no
stress

Severe
frequent or
constant
without stress

Severe and/or
disabling and
constant

Visual
symptoms

None or
episodic mild
fatigue

Annoying
and/or
activity-
limiting
episodic

Annoying,
chronic
and/or
constant,
limiting
activity

Constant and/or
possibly
disabling

Conjunctival
injection

None to mild

None to
mild

+ / -

+/ + +

Conjunctival
staining

None to mild

Variable

Moderate to
marked

Marked

Corneal
staining
(severity /
location)

None to mild

Variable

Marked
central

Severe
punctate
erosions

Corneal / tear
signs

None to mild

Mild debris,
J meniscus

Flamentary
keratitis,
mucus
clumping, 7T
tear debris

Filamentary
keratitis, mucus
clumping, 7
tear debris,
ulceration

Lid /
meibomian
glands

MGD variably
present

MGD
variably
present

Frequent

Trichiasis,
keratinization,
symblepharon

TFBUT (sec)

Variable

=10

=5

Immediate

Schirmer
score
(mMmm/5min)

Variable

=10

=5

=2




Level 1

Severity Level Treatment

e Mild discomfort * Education and enviromental
* QOccasional visual symptoms modifications

» Mild or no conjunctival signs  © Elimination of offending
stemic or topical

* Mild or no corneal sigr

* Variable TBUT/S ificial t |
. cial tears, gels




Level 2

Severity Level

Moderate discofort
Frequent visual symptoms
Mild conjunctival injection
Variable corneal staining

Decreased meniscus
TBUT <10sec

[f level I treatment
inadequate Add:

Non-preserved artificial tears
Anti-inflammatory agents
- Topical costicosteroids
- Topical cyclosporin
ega-3 fatty acids
s (meibomianitis,

r control of




Anti-inflammatory Therapy

* Topical steroids

Immediate anti-inflammatory effect
Short term pulses QID for 2-3 weeks

Can combine with other treatments

Loteprednol (Lotemax), flc netholone (Flarex/FML),
prednisolone “




Cyclosporin A 0.05% (Restasis)

* Inhibits the action of T-lymphocytes

* 3 weeks to 3 months for noticeable effect

* Prescribed BID for 6-12 months or longer

* Can cause burning if significant superficial keratitis

* Can be useful fo erior blepharitis




Does it work?
75% clinical improvement

Decreased symptoms, corneal and conjunctival staining

59% increased Schirmer testing




Lifitegrast

* LFA-1antagonist that prevents T-cell mediated release
of inflammatory cytokines

* In clinical trials it significantly improved clinical signs
and symptoms of dry eyes

» Can begin to exert €




Omega-3 essential fatty acids
(fish and/or flaxseed oil)

® Decrease inflammation

* Improvement in dry eye signs and symptoms*

Dry Eye Formulations
Thera Tears Nutrition
Tears Again Hydrate

*Barbino, et al. Cornea




Tetracyclines

* Anti-inflammatory

Decrease activity of collagenase, phospholipase A2,
MMP, IL-1 and TNF-alpha

Inhibition of lipase (decrease FFA-destabilize tear film

and case inflammation)
* Anti-angiogenic effect




Level 3

Severity level Treatment- add

Discomfort severe or constant Permanent punctal

Visual symptoms constant occlusion

Conjunctival staining B ey
moderate to marked —

Corneal staining
central

Tear sigr



Level 4

Severity level Treatment add

* Discomfort severe/disabling * Systemic anti-inflammatory
Visual symptoms-constant * Surgery

Marked conjunctival Tarsorrhaphy
injection and staining e Amniotic membrane

Severe corneal stz land transplant

Filaments,r




Considerations

* Aggressive therapy for ocular surface disease based on
primary etiology (aqueous deficiency vs evaporative).

Anti-inflammatory medications

| —_—

_-_H -

Omega 3 and tetracyclines

Meibomian glar
Eyelid hyg
Punctal

Amni

IH.
I_l'




Advanced Surface Ablation

It is still controversial: PRK may cause less dry eye than
LASIK.
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Summary

* Untreated ocular surface disease can profoundly
impact surgical outcomes and patient satisfaction.

* Preexisting dry eyes needs to be treated aggressively
before IOL calculations and surgery.

* Persistent d -




Thank You




Patricia B. Sierra, M.D.
1515 River Park Dr. Suite 100
Sacramento, CA 95815
(916) 649-1515

patriciasierra@hotmail.com

Education

Professional
Experience

Certifications

Honors/Awards

Professional
Organizations

Languages

Undergraduate and Medical School (8-year program)

National Autonomous University of Honduras

Research Assistant Fellow

Bascom Palmer Eye Institute, University of Miami, FL

Internship in Internal Medicine
Mercy Catholic Medical Center, Philadelphia, PA

Residency in Ophthalmology
Eye and Ear Institute of Pittsburgh
University of Pittsburgh, Pittsburgh, PA

Cornea, External Diseases, Refractive

Surgery and Glaucoma Fellowship

Minnesota Eye Consultants/Phillips Eye Hospital
Minneapolis, MN

Teaching Assistant of Human Anatomy
National Autonomous University of Honduras

Comprehensive ophthalmology, cornea
and refractive surgery specialist
Medical Vision Technology, Inc

Grutzmacher, Lewis & Sierra. Surgical Eye Specialists

Associate Medical Director, Vision Service Plan (VSP)

ECFMG Certification (USMLE Steps 1, 11, and III)
American Board of Ophthalmology

Academic Excellence in the Career of Medicine Award

Medical School Class Top Student Award

American Academy of Ophthalmology

American Society for Cataract and Refractive Surgery

International Society of Refractive Surgery
Cornea Society

English and Spanish (Fluent)
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6/2007-present

1/2011-present

1997
2003

1996
1996



Publications

Presentations

LASIK. P. Sierra, D. Hardten, E. Davis. In: Yanoff and Duker:
Ophthalmology, ed. 4. In print.

DSAEK Pearls for Cataract Surgeons. P. Sierra. Cataract and Refractive
Surgery Today. Jan 2009;9(1):31-34.

LASIK. P. Sierra Wilkinson, D. Hardten, E. Davis. In: Yanoff and
Duker: Ophthalmology, ed. 3. St. Louis: Mosby 2009.

LASIK for Myopia. P. Sierra Wilkinson, D. Hardten, R. Lindstrom. In:
Krachmer- Mannis-Holland: Cornea, ed.2. St. Louis: Mosby 2005.

History of Phakic Intraocular Lenses. P. Sierra Wilkinson, D. Hardten.
In: Lindstrom RL, Hardten DR, Davis EA: Phakic Intraocular Lenses
eds. Thorophare, NJ: SLACK Incorporated 2004.

Phakic Intraocular Lenses in Pseudophakic Patients. P. Sierra
Wilkinson, D. Hardten. In: Lindstrom RL, Hardten DR, Davis EA:
Phakic Intraocular Lenses, eds. Thorophare, NJ: SLACK Incorporated;
2004.

Myopia, PRK, LASIK and LASEK. P. Sierra Wilkinson, D. Hardten, R.
Lindstrom, E. Davis. In: Roy FH, Arzabe C, eds. Master Techniques in
Refractive Surgery. Thorophare, NJ: SLACK Incorporated; 2004.

Antibiotic Options Besides Vancomycin for Treating MRSA (Methicillin
Resistant Staphylococcus aureus) Keratitis. P, Sierra Wilkinson,

R.P. Kowalski, Y.J. Gordon. University of Pittsburgh, Pittsburgh, PA.
1I0VS 2001, 42(4):S254

A Mouse Model for RPE Injury Based On Blue Light Exposure.

E. Hernandez, P. Morales, P. Sierra Wilkinson, P. Rubsamen, K.G.
Csaky, and S.W. Cousins, Bascom Palmer Eye Institute, Miami, FL.
IOVS 1998, 39(4):S392

Herpes Simplex Keratitis. Presented at Sacramento Valley Optometric
Society meeting, Sacramento, CA October 2012

Ocular Surface Neoplasms. Presented at Sacramento Valley Optometric
Society meeting, Sacramento, CA May 2012

Endothelial Keratoplasty DSEAK. Presented at VIII Congreso Nacional
de Oftalmologia, Roatan, Honduras June 2011

Deep Anterior Lamellar Keratoplasty (DALK). Presented at VIII
Congreso Nacional de Oftalmologia, Roatan, Honduras June 2011
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Reasearch Experience

Pterygium Surgery with Fibrin Glue. Presented at VIII Congreso
Nacional de Oftalmologia, Roatan, Honduras June 2011

Fungal Keratitis, New Treatments. Presented at V1II Congreso Nacional
de Oftalmologia, Roatan, Honduras June 2011

Ocular Corticosteroids, the Good, the Bad and the Ugly. Presented at
Sacramento Valley 23" Ocular Symposium, Sacramento, CA March
2010.

Surgical Treatment of Keratoconus and Keratectasia. Presented at
Sacramento Valley Optometric Society meeting, Sacramento, CA
October 2009

Pterygium, Surgical Management. Presented at Sacramento Valley
Optometric Society meeting. Sacramento, CA November 2007

Management of Recurrent Epithelial Ingrowth Following LASIK with
Fibrin Glue. P. Sierra Wilkinson, N. Anderson, D). Hardten. Presented at
ASCRS Meeting, April 2003, San Francisco, CA.

Variability in the Size and Regularity of the Steepened Cornea after
Conductive Keratoplasty and Hyperopic LASIK. P. Sierra Wilkinson,
A. Lombardo, J. DeMarchi, D. Hardten. Presented at ISRS Meeting,
October, 2002 Orlando, FL

Subinvestigator FDA phase 3 clinical trial: Bandage Contact Lens after
Cataract Surgery. Protocol ITX-08-002. Phase 3, Sacramento, CA, 2010.

Subinvestigator, FDA phase 3 clinical trial: Artisan Phakic Intraocular
Lens. Principal Investigator: David Hardten, MD. Minneapolis,
Minnesota 2002-2003.

Subinvestigator, FDA phase 3 clinical trial: Visian, Implantable Contact
Lens (phakic intraocular lens). Principal Investigator: David Hardten,

MD. Minneapolis, Minnesota 2002-2003.

Research Assistant Fellow 1997-1998
Bascom Palmer Eye Institute, University of Miami, FL
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Dry Eves: An Immune Mediated Ocular Surface Disease
Samuel H. Lee, MD

Summary:

Dry Eye Disease is an inflammatory-mediated disease which requires targeting of
the underlying inflammation to help signs and symptoms. The tear film is an integral
component of the ocular surface which helps transport inflammatory mediators, and is
made up of multiple components which contribute to a healthy ocular surface.

T-cells are the primary cells involved in the inflammatory cascade associated with
dry eye disease. Various drugs work to help reduce the T-cell mediated cascade by
reducing the binding and activation of T-cells to their adhesion molecules. There are
multiple drugs on the market and on the horizon that will be targeting this inflammatory
cascade to help treat ocular surface disease.\
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Drv Eves: An Immune Mediated Ocular Surface Disease
Samuel H. Lee, MD

Objectives
At the conclusion of this presentation, participants should be able to:

»  Understand the tear film
»  Understand the role of inflammation in ocular surface disease (OSD)
¢  Be familiar with what tools we have to combat OSD

I. Tear Film
Summary of the function and composition of a healthy tear film
I1. Inflammation and OSD
T-cell mediated inflammatory disease
How T- cells play a role
IV. Therapy for OSD
Tears, compresses, punctal occlusion
Immunosuppressants and immunomodulators
V. On the horizon

Dry eye treatment options coming in the future
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Objectives

m Understand the tear film

e Understand the role of inflammation in
ocular surface disease

m Be familiar with what tools we have, and
what tools are on the horizon, to combat
OSD




Functions of a Healthy Tear Film

Lacrimal gland

m Optical clarity and refractive power
m Ocular surface comfort - lubrication
m Protection from environmental and infecti

it Mucus layer
“ial proteins, antibodies, comp| e | i
— Rei.. " away particles Meibomian glands
Tarmean o
— Clevun o |

— Protein factors for gruw... o



B Figure 1. Lacrimal Functional Unit
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The Normal Tear Film:
3 Major Components

MEIBOMIAN

GLANDS \

Lipid Layer JXCREEEERTTTT TP EP PR RRRP IR

L™

% "y — Soluble Proteins

LACRIMAL

IWN \\\

Aqueous/
Mucin Gel

GOBLET ////
CELLS

*g «— Soluble Mucins
3

—Membrane Mucins

~— Epithelium



1. Lipid Secretion: Meibomian Glands

=

Njunetiv®

papm———

1 The lipid layer restricts evaporation to 5-10% of tear flow
— Also helps lubricate



2. Aqueous Secretion: Lacrimal Glands

Lecrimal gland Glands of

- Lacrimal glands secrete: Foeklal e
— Aqgueous component
— Most tear proteins

 Basal tear secretion: glands of
Krause and Wolfring
(accessory) Meibamian

glands

 Reflex tearing: main lacrimal
gland



3. Mucin Secretion: Goblet Cells

Goblet cells secreting mucins (arrows)
surrounded by epithelial cells

m Secretory: 5-20% of conjunctival epithelial cells are mucin-producing goblet cells

m Soluble mucins - essential for viscosity of the normal tear film
— Helps resist thin spots and tear break-up



Mucins

m Mucin layer converts
the corneal epithelial
surface from
hydrophobic to
hydrophilic

E Thickness 20-50 nm

m Large carbohydrate side
chains Three subtypes:
— Secretory: MUCS5AC
— Soluble: MUC7

— Membrane bound: MUC1 -
Glycocalyx

Glyn:nn:alv:-:
are produced by ]
corneal epithelial * 4 §
surface cells. o ;
Glycocaly: help bind - J
mucins orta the ’—% "..,‘

- - ¥

cornesl surface.

Corneal epithelial cell



Healthy Tears

= A complex mixture of proteins, o o
mucin, and electrolytes | ICl a>Ca
— . : : Proteins:

m Antimicrobial proteins: ¢ Lysozyme
Lysozyme, lactoferrin, sigA ok Lactoferrin

m Growth factors & suppressors of = A o Albumin
. . EGF
inflammation: EGF, IL-1RA & o, =fat B ki

= Soluble mucin 5AC secreted by iy it
goblet cells provides viscosity &SR < T

— Membrane-bound mucins 1 & 4 r | R , ° Mucin 1, Mudin 4
help stabilize tear film i £ Mucin 5AC
m Electrolytes for proper osmolarity X ' Y& 1§ @ Latent Proteases

~ o IgA
IgG 1gM

. | @ Polar Phospholipid

! = ]




Inflammation and OSD

m Growing body of evidence to show that
Ocular Surface Disease is a T-cell
mediated inflammatory disease

— Antigens are taken into the tissue via
antigen-presenting cells

— T ce

— T ce
blood

— T ce

Is are primed by the APCs

Is migrate to conjunctiva from
vessels

|s are activated



Inflammation and OSD

m Ocular surface dryness leads to release of
pro-inflammatory cytokines (IL-1 and TNF-
a)

m APCs are activated which trigger T cells
where further cytokines are produced



T-Cells and OSD

m CD4+ T cells are the primary inflammatory cells
Involved in OSD

— Differentiate into Thl and Th17 cells which
then migrate to ocular surface and release
cytokines which promote pro inflammatory
mediators (MMP, chemokines, cytokines)

— This inflammatory cascade causes epithelial
cell apoptosis and goblet cell death, as well as
breakdown of the epithelial barrier
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Therapy for OSD

e Artificial tears

— Helps dilute ocular surface, reduces
hyperosmolarity

m Warm compresses

— Helps encourage stabilization of tears by
iIncreasing olil supply from meibomium
glands

e Punctal occlusion
— Used to increase tear lake



Therapy for OSD

m Topical steroids

m Gold standard Iis preservative-free
methylprednisolone

e Helps downregulate I-CAM and also
reduces inflammatory cell density

m Cyclosporine and Tacrolimus
® Helps downregulate I-CAM




Lifitegrast

e Binds to ICAM-1 to help prevent binding of
LFA-]. tO |CAM-1 Conjunctiva Lifitegrast

e ® ® Goblet cells e
Tear film e with mucin
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On the horizon...

The Dry-Eye Pipeline

Molecule Company Mechanism of Action Status
: Phase Ill/ Recommended for

Intranasal neurostimulator
dewce y Oculeve-Allergan Tear stimulation Phase II/III

EBI 005 Eleven Biotherapeutics | IL-1 antagonist Phase I

2 : Anti-inflammatory; cytoprotective effect in
B response to UVB stress

CycloASo Phase |

! o : Modified hyaluronate barrier function,
Cross-linked hyaluronic acid Jade Pharmaceuticals et Gl e Phase Il
|



References

Stern ME, Schaumburg CS, Pflugfelder SC. Dry eye as a mucosal auto- immune disease. Int Rev Immunol
2013;32:19-41

Stern ME, Gao J, Morgan GA, et al. The role of ICAM-1 as a signal pro- tein for predisposition of ocular surface
inflammation. Adv Exp Med Biol 2002;506(Pt B):753-9

Pflugfelder SC. Antiinflammatory therapy for dry eye. Am J Ophthalmol. 2004;137(2):337—-342. doi:
10.1016/j.aj0.2003.10.036.

AAO Cornea/External Disease PPP Panel. Preferred Practice Pattern guidelines. Dry eye syndrome. San
Francisco, CA, American Academy of Ophthalmology. Available at: http://www.aao.org/preferred-practice-
pattern/dry-eye-syndrome-ppp-2013; 2013

Stevenson W, Chauhan SK, Dana R. Dry eye disease: an immune-mediated ocular surface disorder. Arch
Ophthalmol 2012;130:90-100

Sheppard JD, Torkildsen GL, Lonsdale JD, et al, OPUS-1 Study Group. Lifitegrast ophthalmic solution 5.0% for
treatment of dry eye disease: results of the OPUS-1 phase 3 study. Ophthalmology 2014;121:475-83

Tauber J, Karpecki P, Latkany R, et al, OPUS-2 Investigators. Lifitegrast ophthalmic solution 5.0% versus placebo
for treatment of dry eye disease: results of the randomized phase [Il OPUS-2 study. Ophthalmology 2015;122:2423-
31

Perez V, Pflugfelder S, Zhang S, et al, Lifitegrast, a Novel Integrin Antagonist for Treatment of Dry Eye Disease.
The Ocular Surface. April 2016. Volume 14, Issue 2, Pages 207-215



SAMUEL HYUNG LEE
3555 Las Pasas Way
Sacramento, CA 95864

Cell:  (408) 309-9338

Office: (916) 614-4360
samuel.lee. nd@gmail.com

Current Position
August 2013-Current

Education and Training

July 2012-June2013

July 2009-June 2012

July 2008-June 2009

August 2004-Tune 2008

September 2001-June 2004

September 2000-June 2001

Participant Physician — Cornea
The Permanente Medical Group
Kaiser Permanente Point West
Sacramento, CA

Cornea and Refractive Surgery Fellowship
Illinois Eye and Ear Infirmary
Chicago, IL

Ophthalmology Residency
University of California, Davis Eye Center
Sacramento, CA

Transitional Year
Arrowhead Regional Medical Center
Colton, CA

Doctor of Medicine

AQA

Loma Linda University School of Medicine
Loma Linda, CA

Bachelor of Science in Biology
Magna Cum Laude

Pacific Union College
Angwin, CA

Biology Major

University of California, San Diego
La Jolla, CA

78



Licensure and Certification

March 2010-Present California State Board License
A110394

March 2010-Present Federal DEA Certificate
FL1781308

Honors and Achievements

April 2008 Best Paper of Session (BPOS) Winner
Keratorefractive Surgery Complications
ASCRS 2008

May 2008 Membership

Alpha Omega Alpha, Epsilon Chapter

September 2004 Alumni Scholarship
Merit based award, Loma Linda University

June 2004 MFAT Award

Highest score Biology Major Field Assessment Test
Pacific Union College

Membership in Professional Organizations

2014-2016 Team Ophthalmologist
Sacramento Kings

August 2013-Present Cornea Society

July 2009-Present American Academy of Ophthalmology

July 2009-Present American Society of Cataract and Refractive
Surgery

Papers, Presentations, Book Chapters

In Press Chapter 64. Infectious Disease: Corneal Manifestations.
Samuel H. Lee, MD, Ivan R. Schwab, MD. In:
Krachmer-Mannis-Holland: Cornea, ed. 4

79



April 2015

June 2014

April 2014

December 2013

May 2012

May 2011

(%]

Difficult and Complicated Cases in Refractive Surgery.
Chapter 26: Limitations of Reorientation of a LASIK
Free Cap. Chapter 42: Management of Traumatic
LASIK Flap Edge Invagination. Chapter 52:
Corneal Ectasia: Management of Corneal Ectasia
After LASIK with Deep Anterior Lamellar
Keratoplasty (DALK) and Transepithelial
Photorefractive keratectomy (PRK) with Mitomycin
C. Editors: Jorge L. Alio, Dimitri T. Azar

Jain S, Patel RM, Hage Z, Lim |, Lee S, Amin-
Hanjani S, Setabutr P, Aakalu VK. Cerebrospinal
Fluid Leak Presenting as Epiphora. Ophthal Plas
Reconstr Surg. 2014 June 6

Keratoprostheses and Artificial Corneas. Chapter 2:
History of the Artificial Cornea. Editors: M.
Soledad Cortina, Jose de la Cruz.

Lee SH, Mannis MJ, Shapiro B, LiJY, Polage C,
Smith W. Evaluation of microbial flora in eyes with

a Boston type 1 Keratoprosthesis. Cornea. 2013
Dec;32(12):1537-9

The Association for Research in Vision and
Ophthalmology Annual Meeting

Fort Lauderdale, FL

Poster Presentation: Evaluation of the microbial
flora in patients with a Boston Type 1
Keratoprosthesis

Mentor: Mark J. Mannis, M.D.

UC Davis Eye Center Symposium

Napa, CA

Oral presentation: Etiology of the Hyperopic Shift
in Stage 4 Diffuse Lamellar Keratitis

Mentors: Francisco Garcia-Ferrer, M.D., Brian R.
Wwill, M.D

80




May 2011 The Association for Research in Vision and
Ophthalmology Annual Meeting
Fort Lauderdale, FL
Poster Presentation: Update On Pseudophakic
CME: High Resolution Insights for the Patients
that do not Return to 20/20

Mentor: David G. Telander, M.D.

April 2009 American Society of Cataract and Refractive
Surgery Annual Meeting
San Francisco, CA
Course Instructor: Corneal Physiology as Related
to Refractive Surgery

Mentor: Brian R. Will, M.D

April 2008 American Society of Cataract and Refractive
Surgery Annual Meeting
Chicago, IL
Paper Presentation: Stage 4 Diffuse Lamellar
Keratitis and Central Toxic Keratopathy: Causes,
Management, and Pathophysiology (BPOS Winner)

Mentor: Brian R. Will, M.D.

May 2006 The Association for Research in Vision and
Ophthalmology Meeting
Fort Lauderdale, FL
Poster Presentation: A 19-Year Retrospective
Review of Treated Cases of Endogenous
Endophthalmitis

Mentor: Joseph T. Fan, M.D.

February 2006 Western Student Medical Research Forum
Conference
Carmel, CA
Oral presentation: A retrospective review of the
prognosis and risk factors associated with
endogenous endophthalmitis

Mentor: Joseph T. Fan, M.D.

81




Special Skills and Extracurricular Activities

Languages: Korean and Spanish

Hobbies: High performance driving and track days
Violin

82



Ocular Surface Disease due to Glaucoma Medications
Jacob W. Brubaker, MD

Summary:

Patients with glaucoma often require multiple eye drops to control their IOP. The preservatives
can often cause toxicity and other ocular surface complications. These include allergies and
overall intolerance to the drops. BAK is a common preservative leading to these problems.
Several strategies can be employed in these circumstances. Drops that are BAK free as well as
preservative free options can help to improve tolerance as well as control JOP.

This lecture will discuss the potential harmful effects preservatives and other agents in glaucoma
drops. We will also discuss strategies to improve the ocular surface by avoiding potentially
harmful preservatives. Finally we will discuss the future directions of glaucoma care that will
include long acting drugs delivered directly to the source that will avoid ocular surface issues all
together.
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{_ Ocular Surface Disease due to Glaucoma Medications

e © © © o o o

Jacob Brubaker, MiD
Case Report
Dry eyes due to glaucoma drops
BAK (benzalkonium chloride)
Preservative used in over 72% of eye drops
Cationic surfactant properties (a detergent)
Preserves multi-dose containers from microbial contamination
Enhances corneal penetration of some drugs by causing epithelium separation
Effect of Preservatives in Eye Drops
BAK (benzalkonium chloride) is the preservative for 70% of topical eye medications
— Targeted to prevent contamination of multidose containers
Chronic effect:
— Cause of dry eye by impairing tear function (TBUT)
— Goblet cells
— Conjunctiva
Effect of BAK Preservative in Eye Drops
Glaucoma patients at greater risk:
— Chronic use of drops
— Concentration of BAK in IOP-lowering medications:
+ Xalatan-0.02%
e Travatan-0.015%
»  Lumigan —0.005%
— 40-50% of patients on more than one medication
— BAK Alternatives for [OP-Lowering
Glaucoma eyedrops with BAK
—  All with the exception of Alphagan P which uses SOC (stabilized oxychloro
complex) and Timoptic XE (with BDD)
Non preserved chronic use drops must be single use (ex. Timoptic)
— Very expensive
— Inconvenient packaging
— Special ordering
BAK Alternatives for IOP-Lowering
Need for a BAK alternative in glaucoma patients
— Elderly patients with decreased tear secretion
— On meds for life
— Multiple topical medications
— May undergo filtering surgery
SofZia — Alternative Preservative
SofZia composed of ions and buffers of hydrogen borate, sorbitol and zinc.
Less toxic to human corneal epithelial cells as measured in culture
— As compared to Xalatan and gentamicin
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Since 1953, FDA requires multidose ophthalmic preparations contain a preservative to
reduce contamination

BAK is in most ophthalmic medications (72%)
Decrease risk of microbial contamination in the bottle
Benzalkonium Chloride (BAK)
Cationic surfactant properties (a detergent)
Preserves multi-dose containers from microbial contamination
Enhances corneal penetration of some drugs by causing epithelium separation
Preservatives in IOP-Lowering Medications
Glaucoma Drugs Without BAK
Drugs

— Travatan Z with SofZia

— Brimonidine with Purite

— Timoptic XE (timolol) (BDD)

— Ocudose Timoptic (timolol) (preservative-free)
Efficacy and side effects: Unchanged
Drawbacks: None

e Glaucoma Medications With

Non-BAK Preservatives

Summary
Preservative Free Drops
Removing BAK does not affect the efficacy of TravatanZ
Sustained release products in the future could alleviate many of these challenges
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Ocular Surface Disease due to
Glaucoma Medications

Jacob Brubaker, MD

Sacramento, CA









Case Report - RA

61 y/o0 male, complains of red eye OD and
lid pigmentation OD

History of glaucoma for 20 years, first
diagnosed with IOP over 50, prior laser Rx OU
and cataract surgery OD

PMH: Healthy

Meds: Lumigan OD, Timolol OU, Azopt OD,
Alphagan OD



Case Report - RA
oD
20/25

Exam

Acuity (-1.25)
Pupils
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|OP

Gonio
Fundus

Pachymetry

No afferent defect

Long lashes, injection, IOL
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0.8
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Case Report - RA
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Case Report - RA

Nerv. Fiber Analysis

With Variable Comneal Compensation

TSNIT Average

Superior Average




BAK (benzalkonium chloride)

e Preservative used Iin over /2% of eye drops

e Cationic surfactant properties (a detergent)

e Preserves multi-dose containers from
microbial contamination

e Enhances corneal penetration of some drugs
by causing epithelium separation
» Abelson: Review of Ophthal 2002



Effect of Preservatives in Eye Drops

e BAK (benzalkonium chloride) is the
preservative for /0% of topical eye
medications

— Targeted to prevent contamination of multidose
containers

e Chronic effect:
— Cause of dry eye by impairing tear function (TBUT)
— Goblet cells

— Conjunctiva



Effect of BAK Preservative in Eye Drops

e Glaucoma patients at greater risk:
— Chronic use of drops

— Concentration of BAK in IOP-lowering medications:
« Xalatan - 0.02%
e Travatan — 0.015%
* Lumigan — 0.005%

— 40-50% of patients on more than one medication



BAK Alternatives for IOP-Lowering

e Glaucoma eyedrops with BAK

— All with the exception of Alphagan P which uses SOC
(stabilized oxychloro complex) and Timoptic XE (with
BDD)

e Non preserved chronic use drops must be
single use (ex. Timoptic)

— Very expensive
— Inconvenient packaging

— Special ordering



BAK Alternatives for IOP-Lowering

e Need for a BAK alternative in glaucoma
patients

— Elderly patients with decreased tear secretion
— On meds for life
— Multiple topical medications

— May undergo filtering surgery



SofZia — Alternative Preservative

e SofZia composed of ions and buffers of
hydrogen borate, sorbitol and zinc.

e Exceeds USP requirements for bacteria, fungi

e Less toxic to human corneal epithelial cells as
measured In culture

— As compared to Xalatan and gentamicin



|OP-Lowering
TRAVATAN® Z Solution and
TRAVATAN® Solution

Study Design:
— Double masked, randomized, parallel group, multi-center
— 3 month study
— Dosed once daily in PM
— |IOP measured: 8 AM, 10 AM, 4 PM at weeks: 2, 6, 12
— N= 346 randomized to travoprost 0.004%
— N= 344 randomized to travoprost 0.004% BAK-free

Lewis RA, Katz G, Weiss MJ et al. Travoprost 0.004% with arid without benzalkonium chloride: a comparison of safety and
efficacy. Journal of Glaucoma. In press. G



Equivalent IOP-Lowering
TRAVATAN® Z Solution and TRAVATAN® Solution

Study Results

— Across all 9 study visits, mean |IOP reduction range:
7.3 — 8.5 mm Hg travoprost 0.004% BAK-free

/7.4 — 8.4 mm Hg travoprost 0.004%

— Statistical equivalence was also demonstrated for the
comparison of mean IOP changes

— 6.4% of patients treated with travoprost BAK-free
experienced an adverse event due to hyperemia

Lewis RA,Katz G, Weiss MJ et al. Travoprost 0.004% with and without benzalkonium chloride: a comparison of safety and
efficacy. Journal of Glaucoma. In press. G



Equivalent IOP-Lowering
TRAVATAN® Z Solution and TRAVATAN® Solution
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Lewis RA, Katz G, Weiss MJ et al. Travoprost 0.004% with arid without benzalkonium chloride: a comparison of safety and
efficacy. Journal of Glaucoma. In press.




Endurance of IOP-Lowering
Study Design

— Double masked, randomized, parallel group, multi-center
— 2 week study
— Dosed once daily in PM

— |OP measured: 8 AM and 8 PM at baseline and beginning
at week 2 for 60 hours after the last dose

— N= 52 randomized to travoprost 0.004%
— N= 54 randomized to travoprost 0.004% BAK-free

Data on File. Alcon Laboratories, Inc.



Equivalent Endurance of IOP-Lowering

TRAVATAN® Z Solution and TRAVATAN® Solution

Hours postdose 12 24 36 48 60

32
30
> 28
L 26
=
E 24
N
o 22
9 20 * ==
S 18 == e
D
S 16
14
12
8AM 8PM 8AM 8PM 8AM 8PM 8AM
Eligibility Week 2 Visit Week 2 + 1 Day Week 2 +2
Visit Visit Days Visit
TRAVATAN® Z Solution -m- 103TRAVATAN® Solution -e -

Data on File. Alcon Laboratories, Inc.



|OP-Lowering Conclusions

e |IOP-lowering of TRAVATAN® Z Solution Is
equal to original TRAVATAN® Solution

e The IOP-lowering endurance of
TRAVATAN® Z Solution, beyond 24
hours, Is eqgual to original TRAVATAN®
Solution



Ophthalmic Preservatives

e Since 1953, FDA requires multidose ophthalmic

preparations contain a preservative to reduce
contamination

e BAK Is In most ophthalmic medications (72%)

e Decrease risk of microbial contamination in the
bottle



Benzalkonium Chloride (BAK)
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Cationic surfactant properties (a detergent)

Preserves multi-dose containers from microbial contamination

Enhances corneal penetration of some drugs by causing

epithelium separation



Medications

Trade Name

Manufacturer

Preservative

Alphagan?

Allergan, Inc

0.005% BAK

Alphagan P!

Allergan, Inc

0.005% SOC

Azopt Suspension?

Alcon Laboratories, Inc

0.01% BAK

Betagan?

Allergan, Inc

0.005% BAK

Betoptic S Suspension?

Alcon Laboratories, Inc

0.01% BAK

Cosopt?!

Merck & Co, Inc

0.0075% BAK

Lumigan?

Allergan, Inc

0.005% BAK

Resculal

Novartis Ophthalmics

0.015% BAK

Timoptic?!

Merck & Co, Inc

0.01% BAK

Timoptic-XE!?

Merck & Co, Inc

0.012% BDD

Travatan Solution3

Alcon Laboratories, Inc

0.015% BAK

Trusopt!

Merck & Co, Inc

0.0075% BAK

Xalatan?

Pfizer Inc

0.02% BAK




Travoprost 0.004% With and
Without BAK

e Purpose

— To compare the safety and efficacy of
travoprost with and without BAK

¢ Inclusion criteria
— |OP between 24 and 36 after washout

— At least 1 eye had to qualify for each of the
6 time points
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Travoprost 0.004% With and
Without BAK

e Study design

— Double-masked, randomized, parallel-group,
multi-center study

— 3-month study
— Dosed once daily in PM

— |OP measured 8 AM, 10 AM, and 4 PM at
Weeks 2, 6, and 12

— n=346 randomized to travoprost 0.004%

— n=344 randomized to travoprost 0.004% BAK-free



Travoprost 0.004% With and
Without BAK

e Study results

— Across all 9 study visits, mean IOP reduction range
e 7.3-8.5 mm Hg travoprost 0.004% BAK-free
e /.4-8.4 mm Hg travoprost 0.004%

— Statistical equivalence also was demonstrated for the
comparison of mean IOP changes

— 6.4% of patients treated with travoprost BAK-free and
9.0% treated with original travoprost experienced an
adverse event due to hyperemia



Travoprost 0.004% With and
Without BAK

\

A g i
!\-w_{!'g w\‘h !’_}t\\ha

Mean IOP (mmHg)

8AM 10AM 4PM 8AM 10AM 4PM 8AM 10AM 4PM B8AM 10AM 4PM

Baseline Week 2 Week 6 Month 3
]




Safety and Drawbacks

e Efficacy

— No change with efficacy with or
without BAK

e Side effects

— No change In hyperemia or Iris pigmentation
with or without BAK

o Are BAK-free medications advantageous
for glaucoma patients with dry eye?

— Probably but it remains to be determined



Glaucoma Drugs Without BAK

e Drugs
— Travatan Z with SofZia
— Brimonidine with Purite
— Timoptic XE (timolol) (BDD)

— Ocudose Timoptic (timolol) (preservative-
free)

e Efficacy and side effects: Unchanged

e Drawbacks: None
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summary

e Preservative Free Drops

¢ Removing BAK does not affect the efficacy of
TravatanZ

e Sustained release products in the future could
alleviate many of these challenges
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