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The Board will receive a presentation from Dr. Melissa Barnett, OD, FAAO, FSLA,
FBCLA, Director of Optometry, University of California, Davis, Regarding Ocular Surface
Disease: Exploring the Impact of Hormonal Influence.
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DED Is one of the Most Common FEye Diseases
in the United Slates!

American adults
suffer from symptoms of DED1-3

* Aged 18+

1. Karpecki PM, et al. Am J Manag Care. 2023;29(13)(suppl):S237-S247. 2. Paulsen AJ, et al. Am J Ophthalmol. 2014;157(4):799-806. 3. Farrand KF, et al. Am J Ophthalmol. 2017;182:90-98. 4. US ansus Bureau.
December 2022. Accessed December 5, 2023. https://www2.census.gov/programs-surveys/popest/tables/2020-2022/state/detail/SCPRC-EST2022-18+POP.xIsx



Rusk Factors for DED

E o

Systemic Topical Medications
Medications

O OO

Contact Lens Wear Ocular Surgery

=

Systemic Disease

Sheppard J, et al. Ann Med. 2023:55(1):241-252. Moss SE. et al. Arch Ophthalmol. 2000:118(9):1264-1268.
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Certain Anterior
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DFED: TFOS DEW'S II Definition — 2015

Dry eye is a multifactorial disease of the ocular surface characterized
by a loss of homeostasis of the tear film, and accompanied by ocular
symptoms, /;/ which tear film instability and hyperosmolarity, ocular

surface inflammation and damage, and neurosensory abnormalities

- etiological roles.

Craig JP, et al. Ocul Surf. 2017;15(3):276-283. DEWS, Dry Eye WorkShop; TFOS, Tear Film & Ocular Surface Society.




Fovaporation
spins the
vicious cycle

0
inflammmaition

Reprinted with permission from Huang R, et al. Dry eye syndrome: comprehensive etiologies and recent clinical trials. Int
Ophthalmol. 2022;42(10):3253-3272. Copyright 2022 by the Authors, under exclusive license to Springer Nature B.V.
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Prevalence is much higher among
women

Dry Lye

Aging is a risk factor

Sex hormones are key factors

Syndrome

Changing hormone levels / decreased
androgens are contributory




The Ocular Surface 15 (2017) 284—333

Contents lists available at ScienceDirect

The Ocular Surface

-
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D l i D' journal homepage: www.theocularsurface.com

TFOS DEWS II Sex, Gender, and Hormones Report

David A. Sullivan, PhD **", Eduardo M. Rocha, MD, PhD P, Pasquale Aragona, MD, PhD €,
Janine A. Clayton, MD ¢, Juan Ding, OD, PhD €, Blanka Golebiowski, PhD , N
Ulrike Hampel, MD &, Alison M. McDermott, PhD , Debra A. Schaumberg, ScD, OD *J,
Sruthi Srinivasan, PhD ¥, Piera Versura, BSD |, Mark D.P. Willcox, PhD, DSc {

« Occurs more frequently in women than men
o Significant risk factor for the development of DED is female sex

« Sex-related difference in DED prevalence greatly attributed to the effects
of

e Sex steroids

« Androgens, estrogens, hypothalamic-pituitary hormones,

glucocorticoids, insulin, insulin-like growth factor 1 and thyroid
hormones

« Sex chromosome complement, sex-specific autosomal factors and
epigenetics (e.g. microRNAS)



Gender and DED

Gender is a risk factor for DED

Gender and sex have different meanings, although often used
inferchangeably

Gender — Person’s self-representation as a man or woman

Sex — Distinguishes males and females based on their biological
characteristics

Both gender and sex affect
DED risk

* Presentation of the disease
* Immune responses

Pain
Care-seeking behaviors, etc.



Sex, gender GENDER-BREAD PERSON
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and hormones 2/_3
' Orientation
» Sex, gender and hormones (
play a major role in the Se
regulation of ocular surface

and adnexal tissues

o o | |

e Difference in DED . S
prevalence between
women and men
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Hormones

« Hormone change during menopause could worsen DES

* Previously thought sex hormone replacement therapy (SHRT) may improve
DES

« Epidemiologic studies
 DES incidence in women on SHRT is GREATER than women not on SHRT

« Specifically, higher incidence of DES of older women on SHRIT,
especially using estrogen alone

Jensen AA, Higginbotham EJ, Guzinski GM, et al. A survey of ocular complaints in postmenopausal women. J Assoc Acad Minor Phys 2000; 11:44-49. Okon A, Jurowski P, Gos R. The influence of the hormonall
replacement therapy on conjunctival epithelium morphology among peri- and postmenopausal women. Klinika oczna 2001; 103:183-186. Chia EM, Mitchell P, Rochtchina E, et al. Prevalence and associations of
dry eye syndrome in an older population: the Blue Mountains Eye Study. Clin Exp Ophthalmol 2003; 31:229-232. Nagler RM, Pollack S. Sjégren's syndrome induced by estrogen therapy. Semin Arthritis Rheum 2000;
30:209-214. Erdem U, Ozdegirmenci O, Sobaci E, et al. Dry eye in postmenopausal women using hormone replacement therapy. Maturitas 2007; 56:257-262. Uncu G, Avci R, Uncu Y, et al. The effects of different
hormone replacement therapy regimens on tear function, infraocular pressure and lens opacity. Gynecol Endocrinol 2006; 22:501-505.



Hormones

* Increase in dry eye frequency and symptoms with longer SHRT use

« Findings disagree with other studies
« Menopause was a risk factor for DES, but SHRT was beneficial

 Other studies

« Estrogen therapy in women triggered or worsened the onset of DES
and / or §jogren’s syndrome



SHRT
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» Theory for conflicting conclusions

« Qutcome of SHRT depends on
« 1. Estrogen dosage
« 2. Age of the individuals when therapy is first initiated
« Estrogen may only benefit younger women
« Estrogen detrimental and / or pro-inflammatory in postmenopausal women
« 3. Type and combination of SHRT applied
« Estrogen at physiological doses — early ages

« Supportive of lacrimal gland function and preservation of anterior ocular
surface health

« At higher doses and/or in combination with other hormonal supplements
would be harmful and/or induce inflammation

« Elderly women would be more susceptible



Androgens

« Androgens impact structure and function of meibomian and
lacrimal glands

» Important in regulating the ocular surface and adnexa
 Mediate many of the sex-related differences in these fissues

« Androgen deficiency is associated with both agueous-deficient and
evaporative DED

Sex hormones and the dry eye. Truong, S, Cole N, Stapleton F, et al. Clin Exp Optom. 2014 Apr 1. doi: 10.1111/cx0.12147.Knop E, Knop N, Millar T, Obata H, Sullivan DA. The international workshop on meibomian gland
dysfunction: report of the subcommittee on anatomy, physiology, and pathophysiology of the meibomian gland. Invest Oph- thalmol Vis Sci 2011;52:1938e78. Sullivan DA, Wickham LA, Krenzer KL, Rocha EM, Toda |.

Aqgueous tear deficiency in Sjo€gren’s syndrome: Possible causes and potential treatment. In: Pleyer U, Hartmann C, Sterry W, editors. Oculodermal Diseases - Immunology of Bullous Oculo-Muco-Cutaneous Disorders.
Buren, The Netherlands: Aeolus Press; 1997. p. 95e152. Truong S, Cole N, Stapleton F, Golebiowski B. Sex hormones and the dry eye. Clin Exp Optom 2014;97:324e36.



Hormones and Dry Fye

« Sex hormones influence the immune system

» Suggesting that estrogen may modulate a cascade of inflammatory
events, which underlie dry eye

Sex hormones and the dry eye. Truong, S, Cole N, Stapleton F, et al. Clin Expo Optom. 2014 Apr 1. doi: 10.1111/cxo0.12147.



Endocrine system

Hormones include
Androgens

Estrogens

Progestins
Hypothalamic-pituitary h
Glucocorticoids

INsulin

Insulin like growth factor
Thyroid hormones

ormones

1 (IGF-1

Common Endocrine

< PINEAL >—’<Melat0nin)

- Regulates
sleep cycle #
/

Gonadotropin (FSH, LH)
Releasing Hormone (GnRH)

Hormones

«Matures germ cells
«Initiates follicle growth

«Triggers ovulation

(~ «Stimulates

testosterone synthesis
~

Luteinizing
Hormone (I

«Stimulates lactation

\
«Stimulates muscle,
bone development

+Increases cell\lumover

Corticotropin Releasing _ AdrenoCortico-
Factor (CRF) Tropic Hormone (ACTH)

\
\
\

Thyrotropin Releasing
Hormone (TRH)

HYPOTHALAMUS

’

«Faciliates uterine

contractions, milk
production

/
*Simulates water

Antidiuret
etic retention,

Thyroid Stimulation
Hormone (TSH)

|
|
1
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|

4 \

~ Thymosins ~Increases metabolic
] (Thyroid Hormones) rate, development
[

+Inhibits osteoclasts
«Lowers blood [Ca2+]
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<PARATHYROID> !
1

N THYROID

Calcitonin

*Raises blood [Ca2+]

Hormone (ADH)

blood pressure
1
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v

Parathyroid *Inhibits osteoblasts
Hormone (PTH)

1

THYMUS '
[
Thymus *Stimulates T-cell
+Stress response Hormones development
-Raises blood sugar '
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Epinephrine
(adrenaline)

Norepinephrine
(noradrenaline)

Progesterone

Estrogen

Aldosterone
(mineralocorticoids)

-Increases [Na#] and
blood pressure

PANCREAS

*Simulates sympathetic
stress response
«Increases heart rate

«Breaks down glycogen
«Increases blood sugar
/
*Simulates sugar
absorption
+Lowers blood sugar

«Releases sugar
+Increases heart
rate, blood pressure

«Prepares uterus for
pregnancy

*Male sex hormone
*Promotes puberty,

«Female sex hormone
+Promotes puberty
+Regulates menstral cycle

Testosterone
(androgens)

-
EE))

Hormone release: D oo
(any coiow) ) —— —samaaies — -Female only a SAVETHETIGERS
v Male only publication,

LEGEND

Endocrine Hormones, for the MCAT. V 1.2

Comments, corrections? Contact ay.savethetigers@gmail.com.



Endocrine system

« Plays a significant role in the regulation and sex- .
; Endocrine Hormones
related differences of the ocular surface and

Gland Hormones |  Functions
Thyroid Thyroxine Regulates metabolism and temperature
O I I eXO Calcitonin Inhibits release of calcium from the bones
Parathyroid Parathyroid harmane Stimulates the release of calcium from the bones.
Islet cells (in Insulin Decreases blood sugar by promoting uptake of glucose by cells.
. ° ° the pancreas)
Glucagon Increases blood sugar by stimulating breakdown of glycogen in the liver.
 Endocrine SYSTGHI hormones are involved in the ow[wwmsrs Pt s coton e o T
Owaries Estrogen Stimulates egg maturation, controls secondary sex characteristics.
Progesterone Prepares the uterus to receive a fertilized egg.
evelopment and/or treatment of agueous- T e SR
medulla Norepinephrine - flight
) . ) Adrenal cortex | Glucocorticoids Part of stress response, increase blood glucose levels and decrease
immune response.
I I V I V Exampde: Cartisol - helps regulate metabolism and helps your body respand o
stress
Aldosterone Regulates sodium content in the blood.
Pineal gland Melatonin Sleep cycles, rep ive cycles in many

Sullivan DA, Rocha ER, Aragona P, et al. TFOS DEWS Il Sex, Gender and Hormones Report. The Ocular Surface. 2017 284-333.



Androgen deficiency

« Associated with corneal and conjunctival damage

« Patients on anti-androgen therapy have
« Significant decrease in (TBUT)
« Significant increase in corneal fluorescein and rose bengal staining
« Significant increase in inferior bulbar conjunctival rose bengal staining

Cermak JM, Krenzer KL, Sullivan RM, Dana MR, Sullivan DA. Is complete androgen insensitivity syndrome associated with alterations in the meibomian gland and ocular surface?e Cornea
2003;22:516e21.



Cornea - hormone-responsive fissue
that responds to changing levels of
female sex hormones.

Review of structural and functional
changes in the human cornea
associated with the hormonal

milestones of menarche, pregnancy,

and menopause.

Review of consequences stemming
from the use of exogenous sex
hormones for fertility control and
replacement.

Articles identified by a PubMed
search.

Kelly et al. BMC Ophthalmology ~ (2023) 23:358
https://doi.org/10.1186/512886-023-03085-y

BMC Ophthalmology

)
The effects of female sex hormones e

on the human cornea across a woman’s life
cycle

Donel S. Kelly', Sabhyta Sabharwal®, David J. Ramsey** and Melina |. Morkin®

Abstract

The cornea is a hormone-responsive tissue that responds to changing levels of female sex hormones. This review
focuses on the structural and functional changes in the human cornea associated with the hormaonal milestones

of menarche, pregnancy, and menopause, as well as consequences stemming from the use of exogenous sex
hormones for fertility control and replacement. Articles were identified by searching PubMed without language

or region restrictions. The primary outcomes evaluated were changes in central corneal thickness (CCT), intraocular
pressure (IOP), and quality of the ocular tear film. The potential impact of hormone-associated changes on the diag-
nosis and surgical management of common eye diseases, as well as the potential use of sex hormones as therapeutic
agents is also considered. Understanding the physiological effects of female sex hormones on the cornea is important
because that knowledge can shape the management decisions physicians and women face about ocular health
across their life stages.

Keywords Female hormones, Menstruation, Pregnancy, Menopause, Cornea




Primary
Outcomes
Evaluated Were

« Changes in central cornedl
thickness (CCT)

« Changes in intraocular
pressure (IOP)

» Tear film quality

o =— Lipid layer

‘ Aqueous layer
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] Epithelium (+AR, +ERa, +ERp, +PR, +FSHR)
Bowman's membrane

Stroma (+AR, +ERq, +ERB, +PR, +FSHR, +LHR)

Descemet's membrane

Endothelium (+AR, +ERq, +ERB, +PR)

Fig. 1 Diagram illustrating the layers of the human cornea and location of hormonal receptors. Notations: AR (androgen receptor); ER (estrogen
receptor); PR (progesterone receptor); LHR (luteinizing hormone receptor); FSHR (follicle-stimulating hormone receptor). A plus-sign ( +) indicates
evidence of receptor or enzyme mRNA expression in that respective layer. Figure was made in ©BioRender-biorender.com



« Tear film changes during pregnancy may impact

The effects of the function of the ocular surface

fema/e sex « Hormonal shiffs in menopause follow a pattern
opposite to those in pregnancy

hormones « |OP tends to T after menopause
on the human + CCTtends to | after menopause

cornea across a - Higher incidence of DED among
woman’s life cycle postmenopausal women

« The cornea responds to external hormonal
treatments, such as HRT and hormonal
preparation for IVF



Phases

Follicular: TLH, FSH, estrogen 1CCT Pituita oy . .
- . SRS L : ry hyperactivity during ovulation —
Mt Cyelp Ovulation: LH + FSH peak at ovulation 1ADH secretion and water rentention
Luteal: Tprogesterone

Menstrual: |progesterone

— T1DES 4 N
1. testrogen — |lipid production
™ 2. Ttestosterone binding protein — |testosterone levels —
Llipid production and secretion
L~ ITBUT N J
Tprogesterone P N
Pregnancy Testrogen .
trelaxin ) Dilatory effects of estrogen + progesterone —
J1OP ] larterial pressure and |episcleral venous pressure —
—»______ Jhumor production and Taqueous humor outtflow
A
r
> CCT > 1. frelaxin softens ligaments — |corneoscleral rigidity
T 2. festrogen — stimulates renin-angiotensin system — Twater retention
\
N -
> TDES 1. |estradiol — Tdegradative enzymes toward exocrine glands —
S o 1
» ltear secretion .
2. |testosterone — [lipid production and secretion
L |TBUT o
) lestrogen ( N
Menopause 1FSH lestrogen — |activity of carbonic anhydrase pump
— tI0P ——™ (within corneal endothelium) — |uveoscleral flow +
tepiscleral venous pressure
.
i
—> CCT ) Possible influence of estrogen upon
l nitric oxide produced in corneal endothelium

Y

Fig. 2 Schematic diagram of hormonal changes across the different stages of a woman'’s life, illustrating their impact on 0P, CCT, TBUT, and DES,
as well as the proposed etiologies for each of these changes. Notations: CCT (central corneal thickness); IOP (intraocular pressure); TBUT — Tear
Break-Up Time; DES — Dry Eye Symptoms; LH — Luteinizing Hormone; FSH — Follicle-Stimulating Hormone; T —increase; | —decrease; ——



« Potential use of sex hormones as therapeutic agents
» Treatment of refractive errors

» Topical application of estrogen eye drops resulted in a 0.6-diopter
myopic shift that regressed with freatment cessation

« “Understanding the physiological effects of female sex hormones on
the cornea is important...knowledge can shape the management
decisions physicians and women face about ocular health across
their lifetimes.”



DEW'S 1T Diagnostic APPRO.ACH:
Subtype Classification TESTS

severe

e.g. smoking, certain medications,

contact lens wear

Diagnostic Tests

Screening Homeostasis
Markers

Tests

P START

I ation

Risk
Factor
Analysis

Sif

Triaging
Questions

How severe is the eye discomfort?

Do you have any mouth dryness or swollen glands?

How long have your symptoms lasted & was there any triggering event?

Is your vision affected and does it clear on blinking?

Are the symptoms or any redness much worse in one eye than the other?

Do the eyes itch, appear swollen or crusty, or have given off any discharge?

Do you wear contact lenses? . . .

Have you been diagnosed with any general health conditions (including recent respiratory infections) Only to be used if NIBUT nut_avajlahre. .

or are you taking any medications? * If more than one homeostasis marker lest is performed, they
TR T should be performed in the following order: NIBUT, osmolarity,

fluorescein BUT, ocular surface staining.

. * 0 8 8 5 B

+ detailed anterior eye examination differential diagnosis where indicated by answers

Reprinted from Ocular Surface, 15, Craig JP, et al, TFOS DEWS Il report executive summary, 802-812, Copyright 2017, with permission from Elsevier.
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Dry Fye Diagnosis: signs and symploms

Ocular Surface Disease Index® (OSDI®)*
Askpour

« Validated dry eye guestionnaire

« One of the following:
« Hyperosmolarity

« Elevated: > 308 mOsm/L OR
+ 8 infereye difference

 (+) Vital dye staining

* Fluorescein and/or lissamine
« TBUT

« < 10 seconds

© TearLab

© Outcomes Research Group

Image courtesy of Karl Stonecipher, MD

D

Image courtesy of Leslie O’Dell, OD

Tomlinson A, et al. Invest Ophthalmol Vis Sci. 2011;52(4):2006-2049. Lemp MA, el, Am J Ophthalmol. 2011; 151(5):792-798.e1 Wolffsohn JS, et al. Ocul Surf. 2017;15(3):539-574.
Milner MS, et al. Curr Opin Ophthalmol. 2017;27 (suppl 1):3-47.
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Subtyping to ard in the diagnosis of EDE

- TBUT

* Meibography (structure)

 Lid margin, expressibility, and
quality and quantity of
meibum (function)

© 1994 American Academy of Ophthalmology

Image courtesy of Alice T.

Images courtesy of Alice T. Epitropoulos, MD, FACS

Epitropoulos, MD, FACS

Tomlinson A, et al. Invest Ophthalmol Vis Sci. 2011;52(4):2006-2049. 25
Wolffsohn JS, et al. Ocul Surf. 2017;15(3):539-574.
Milner MS, et al. Curr Opin Ophthalmol. 2017;27(suppl 1):3-47.



Ljfjects of Sex Hormones on Ocular Surface Epithelia:

Lessons Learned from Polycystic Ovary Syndrome
(PCOS)

« PCOS most common endocrine abnormality in women of reproductive age

« Associated with
« Type 2 diabetes

+ Obesity PCOS AFFECTS 1-IN-10 WOMEN

 QOcular surface disease

Mantelli F, Moretti C, Macchi |, et al. J Cell Physiol. October 2015



rPcos

« Study evaluated

 Signs and symptoms related to ocular allergy and dry
eye in young women with PCQOS
* IDEA = Itchy-Dry Eye Associated with PCQOS
« Conjunctival hyperemia
 Follicular reaction
« Abundant mucous secretion
« Occasional epithelial punctate keratitis




Involved Receptor Affected functions
Hormones distribution
sites
Cornea Estrogens Epithelial cells | Corneal thickness
Androgens Stromal cells Corneal curvature
Progesterone | Endothelial Corneal sensitivity
cells
Conjunctiva Estrogens Epithelial cells | MUCT and
Androgens Goblet cells MUCSAC
expression and
maturation index
of conjunctival
epithelium
Meibomian Glands Androgens Acinar cells Production of fatty
acids and lipids
Lacrimal Glands Androgens Epithelial cells | Lacrimal gland
(M>F) secretory activity

Table from Effects of Sex Hormones on Ocular Surface Epithelia: Lessons Learned from Polycystic Ovary Syndrome (PCQOS)
Mantelli F, Moretti C, Macchi |, et al. J Cell Physiol. October 2015




Neurological problems,
concentration/memory-
loss (brain fog)

Dry nose, recurrent
sinusitis, nose bleeds

Dry mouth, mouth
sores, dental decay;
difficulty with chewing,
speech, taste and
dentures

Dry skin, vasculitis,
Raynaud’s phenomenon

Stomach upset,
gastroparesis,
autoimmune pancreatitis

Peripheral neuropathy
(numbness and tingling
in the extremities)

Dry eyes, corneal
ulcerations, and
infections.

Difficulty swallowing,
heartburn, reflux
esophagitis

Recurrent bronchitis,
pneumonia, interstitial
lung disease

Arthritis, muscle pain

Abnormal liver function

tests, chronic active
autoimmune hepatitis,
primary biliary cirrhosis

Vaginal dryness,
painful intercourse

sjsgrens

Dry Eye

DIAGNOSIS & TREATMENT

0Sjiigren“s

As many as Y 4 ”
4 MILLION
AMERICANS =5
have Sjogrens .

wuh an estimated

2.5 MILLION
PATIENTS

currently
undiagnosed

40 YEARS
ALL AGE GROUPS

L

INCREASE WITH AGE

Sjogrens

FOUNDATION




DEFINITION

- Abnormal posterior ectasia

. Abnormal corneal thickness
distribution

- Clinically non-inflammatory
corneal thinning

SPECIAL ARTICLE

Global Consensus on Keratoconus and Ectatic Diseases

José A, P. Gomes, MD, PhD.* Donald Tan, MD, PhD, 7 Christopher J. Rapuano, MD.f
Michael W. Belin, MD, § Renato Ambrésio, Jr, MD, PhD, T José L. Guell, MD,||
Frangois Malecaze, MD, PhD,** Kohji Nishida, MD,71 and Virender 5. Sangwan, MDZ ], the Group
of Panelists for the Global Delphi Panel of Keratoconus and Ectatic Diseases

Background: Despite extensive knowledge regarding the diagnosis
and management of kemtoconus and ectatic comcal discases, many
controversies sill exist. For that reason, there is a need for cument
guidelines for the diagnosis and management of these conditions.

Purpose: This project aimed to reach consensus of ophthalmology
experts from around the world regarding keratoconus and ectatic
diseases, focusing on their definition, concepts, clinical management,
and surgical treaments.

Methods: The Delphi method was followed with 3 questionnaire
rounds and was complemented with a face-to-face meeting. Thirty-
six panclists were involved and allocated to 1 of 3 panels: definition/
diagnosis, nonsurgical management, or surgical reatment. The level
of agreement considered for consensus was two thirds.

Results: Numerous agreements were generated in definitions,
methods of dizgnosing, and management of keratoconus and other
ectatic diseases. Nonsurgical and surgical treatments for these
conditions, inchuding the use of corneal cross-linking and corneal
transplantations, were presented in a stepwise approach. A flowchart
describing o logical management sequence for keraroconus was
created,

Conelusions: This project resulted in definifions, statements, and
recommendations for the diagnosis and management of keratoconus

and other ectaric disesses. It also provides an insight into the current
warldwide treatment of these conditions.

Key Words: keratoconus, comeal ectasia, conscnsus, comeal cross-
linking. comeal wansplantation

(Cornea 2015:0:1-11)

Ke:‘amcunus and ectatic corneal diseases have been
recognized for more than 150 years.* Over the last 2
decades, there has been a revolution in the knowledge related
to the diagnosis and management of these conditions. In terms
of diagnosis, the advent of corneal topography, and more
recently corneal tomography, has increased the ability of
ophthalmologisis to identify corneal ectasia at a much earlier
stage than was previously possible.’ As a result, the previously
established prevalence of keratoconus of approximately
/2000 among the general population® has been challenged
with much higher prevalence rates found in many parts of the
world **

The surgical treatment for kemtoconus reflects this
evolution.” Alternative procedures, such as the use of intra-
stromal corneal ring segmeni(s) (ICRS),*° comeal cross-
linking (CXL),'" ' therapeutic excimer laser freatments
including phototherapeutic keratectomy " and photore fractive

Received for publication January 8, 20

Ophthalmology and V
Ophihalmolo

Vision Sdence, University of Arizona, Tucson, AZ; Tt

: revision received January 25, 2015; accepted January 26, 2015,
From the *Department of Ophthalmalogy and Visual Sciences, Federal University 1
#Comea Service, Singpor Mational Eye Canire, Singapors, Singapore;

Of S0 Paulo ola Paulista de Medicina (UNIFESP/EPM), Sio Paulo, Brazil
ornea Service, Wills Eye Hospital, Philadelphia, PA; §Depariment of
o de Olhos Renato Ambrisio, Rio de Janeiro, Brazil; ||Depanment of

Autonoma University of Barce bonz, Barcelona, Spain; **Service d*Ophizlmologie, CHU Tououse-Puman, Toubuse, Frince: §Department

of Ophthatmology, Osaka University Medical School, Osaka, Japan; and §§Center for Ocular Regenention (CORE), L W Prasad Eye Institute, Hyderabad, India.
Supporied by the Asia Cornea Society, The Comea Society, EuCornea, and the Panamerican Carnea Society (PanComea).



JVew US Based Prevalence Study

e |IKA & ICO United States Pediatric Data

e Whye ADVANCED SCREENING DEVICES

OIER

= International Keratoconus
—~ Academy
Of Eye Care Professionals

lllinois College of Optometry,

Prevalence of 1:352

Prevalence of abnormal corneas in the United States based on
Scheimpflug tomography analytics of a pediatric population

Sandra Block', Jennifer Harthan', Xiaohua Zhuang’, William Tullo?, John Gelles®, Andrew Morgenstern®, Barry Eiden®

INTRODUCTION METHODS
» o Tin | - hidren aged 318 years seeking comprehensive eyecae ata schook
2000 ndiidut 1] A more recent tudy from  reports ocated witin th
Yo 375 indvidush © bierational, single cnter Thncs Eye
o " Chicago sty

inaUs based population.

PURPOSE

The goal of this study was to determine the prevalence of abnormal
comeas in pediatrc subjects in the S,

SUBJECTS

Subjects were recruited from the general population of an urban school-

side
of the Chicage Public School systern. The dlinic was run by the linois

systems. The subjects were being seen because they were referred by
falled

glasses, were

abnormal, ikely due to ectasia and/or keratoconus.

Al subiects had a consent signed by their parent or guardian. The Hlinois
College of Optometry IR8 approved the study.

- The study was reviewed and approved by the Institutional Review Board

at the Hlinois College of Optometry.

RESULTS

02212 subjects were screened for this analysis.

o Subjects > 18yrs of age or subjects missing data on the Final D
measurements were excluded.

o Among those included, 96.3% (n=2131) were identied as Black of LatinX
(61.9% (n=1369) were Black and 34.4% (n=762) LatinX).

culus, Inc; *Cornea and Laser Eye Institute; ‘Walter Reed National Military Medical Center, Bethesda, MD; *North Suburban Vision Consultants

CONCLUSIONS

in pedtric
was found to be 14% 1 in 71, higher than what has been reported. The
results of out analysis suggests that there are kel a highet prevalence of
pediatric patients who ether identify as Black or LatinX who may be a isk
forkC.

Those patients who are considered keratoconus suspect are important
o screen and identify early as they require close monitoring. Corneal

(Pentacam HR, OCULL

(Germany) was acqired on each eye during comprehensive exams after

obtaining consent.

+ Automated mult Ectasia BAD:

Germany) was run on BAD
Final D (Final D) was derived.

+ The prevalence of KC from the generation 2 Raine Study s 1.2% ( in 84)

wsing a Final D score of 526 (derived from Schaimpflug imaging) (3.

wsing a Final D> 199.

+ AFinal D of 2 3.00was used to calculate prevalence of abnormal corneas

for this study.

suspicious

comeas from abnormal comeas (Table 1

o Normal, Final D < 200 in both eyes

© KC Suspect, Final D= or > 2,00 - 299 in at least one eye

0 Abnormal likely due to ectasia and/or KC. Final D = or > 300 n at least
oneeye

+ Statistical analysis was performed with SPSS version 25,0 (BM Corp.

Armonk, NY, USA)

00f the total 83
between 200299 in atleast one eye putting them in the category of
Inlooking at
(n=129) of the Black and 6.7% (n=50) of the LatinX subjects had a Final D
between 200 - 299 nat least one eye and assumed to be keratoconus
suspect.

for those that of
Keratoconus: 14% (=31 of the total subjects which represents 14%
(1=19) of the Black and 09% (n=7) o the LatinX population had a Final D
of at least an

‘pediatric eye exams for early
diagnosis and treatment of keratoconus.

REFERENCES

1.Kennedy, RH, WM. Bourne, and LA Dyer, A 48-year dinical and
o Study ofkeratocones. A ) Ophthalmol, 1986, 1013} p 26773,

2 Godefrooi, D.A. et al. Age:specifc ncidence and Prevalence of

Am ) Ophthalmol, 2017, 175

TABLE 1
Pentacam Final D Results: Normal, Keratoconus Suspect, Keratocs
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ARTICLE INFO

ABSTRACT

Keywords:
Keratoconus
Tomography
Corneal crosslinking
Pediatric population

Purpose: Keratoconus (KC) is a bilateral and often asymmetric disease which can progress to corneal thinning and
protrusion. Keratoconus in children appears to be more aggressive than in adults. Research on pediatric kera-
toconus is limited, and treatments rely on research and experience in adult populations. The current study aimed
to provide an analysis on the distribution of the corneal tomography measurements in an underserved, Black and
LatinX, primarily low-income pediatric population.

Methods: This was a prospective study approved by the Illinois College of Optometry’s IRB. A total of 2133
children, presented to a school-based vision clinic within the Chicago Public Schools, were included in the
analysis and were classified into three age groups: 3-6 years, 7-12 years, and 13-18 years. Four specific to-
mography measurements were obtained from the Pentacam (BAD Final D, ART-Max, I-S Ratio, and Thinnest
Point Asymmetry).

Results: The mean front corneal astigmatism of the study cohort was —1.39D + 1.45. Tomography indices means
were 0.95 =+ 0.74 for BAD Final D, 457.34 + 94.83 for ART-Max, 0.01 + 0.68 for I-S ratio, and 9.60 + 25.55 for
Thinnest Point Asymmetry. A statistically significant difference was observed among age groups for BAD Final D
(p < 0.001), ART-Max (p < 0.001) and Thinnest Point Asymmetry (p = 0.006).

Conclusion: This study provided the first set of normative data for a pediatric population on the four tomography
measurements, offering a reference for potential diagnosis of keratoconus for Black and LatinX children. Further
study could include evaluation of additional races along with a comparison with the adult data, which will
provide guidance on evaluating the current keratoconus diagnosis criteria to aid early diagnosis of keratoconus in
the pediatric population.



Pregnancy and KC

« Change due torise in pregnancy-
related hormones (estrogen and relaxin)

« Alter the biomechanical properties of
the cornea and increase its refractive
power




Visualization of Keratoconus vs JVormal

MNormal eye

. .. Keratoconic eye

High Speed Scheimpflug Video Comparison

Slide credit John Gelles, OD

33



PREGNANCY AND KC

Topographic, tomographic and biomechanical
- Case-controlled report corneal changes during pregnancy in patients

. 22 patients with bilateral KC with keratoconus: a cohort study

Mohammad Naderan' and Ali Jahanrad?

- 11 intended to become pregnant

'School of Medicine, Tehran University of Medical Sciences, Tehran, Iran

o ‘| ‘| did no-l- in.l-end .I-O become AJA University of Medical Sciences, Tehran, Iran
pregnOnT Table 4. Scverity of the disease in patients with keratoconus before, during and after pregnancy.
Feature Stage 1 Stage 2 Stage 3 Stage 4 p Valuc*
® [ regnant patients
Compared refractive and P
Topogrgpl’nc dG‘I‘O Before Pregnancy 10 (45.5%) 8 (36.4%) 1 (4.5%) 3 (13.6%) 0.038
During Pregnancy 8 (36.4%) 9 (40.9%) 2 (9.1%) 3 (13.6%)
. Before pregnancy After Pregnancy 5(22.7%) 4 (18.2%) 9 (40.9%) 4 (18.2%)
. . . Non-pregnant Patients
- During the third frimester Before Pregnancy 10 (45.5%) 9 (40.9%) 2 (9.1%) | (4.5%) 1.000
During Pregnancy 10 (45.5%) 9 (40.9%) 2 (9.1%) 1 (4.5%)
» 6 months postparfum Afiter Pregnancy 10 (45.5%)  9(409%)  2(91%) 1 (4.5%)

*Chi-square test. Bold value 1s statistically significant.



PREGNANCY AND KO

100% of eyes in the pregnancy group had significant KC progression

None of the eyes in the control group had progression

No evidence of reversal after pregnancy

No long-term follow up data



News Release

Latest Federal Data Show That Young People Are More Likely
Than Older Adults to Be Experiencing Symptoms of Anxiety or
Depression

Americans’ Mental Health Continues to Be A Concern as Many People Try to Move Beyond the Pandemic

Mar 20, 2023

Share of Adults Reporting Symptoms of Anxiety and/or Depressive
Disorder, February 2023

All Adults
All Adults EEFaes

Age
18-24 49.9%
25-49 38.0%
50-64 29.3%
65+ 20.1%

NOTE: Adults having symptoms of depressive or anxiety disorder were determined based on having a score of 3 or more on the Patient Health
Questionnaire (PHQ-2) and/or Generalized Anxiety Disorder (GAD-2) scale. KFF
SOURCE: KFF analysis of U.S. Census Bureau, Household Pulse Survey, 2023

https://www kff.org/mental-health/press-release/latest-federal-data-show-that-young-people-are-more-likely-than-older-adults-to-be-experiencing-symptoms-of-anxiety-or-depression/


https://www.kff.org/mental-health/press-release/latest-federal-data-show-that-young-people-are-more-likely-than-older-adults-to-be-experiencing-symptoms-of-anxiety-or-depression
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REVIEW

A Review of Ocular Complications Associated
with Medications Used for Anxiety, Depression,
and Stress

Paul A Constable (), Dalia Al-Dasoogqi(®, Rhiannon Bruce (©), Mallika Prem-Senthil

Caring Futures Institute, College of Nursing and Health Sciences, Flinders University, Adelaide, Australia

« “The increased use of anfidepressants within the community may result in more
patients presenting with ocular complications of their therapeutics.”

« Higher levels of systemic side effects such as dry mouth and drowsiness with those
using tricyclic antidepressants than in those using SSRIs
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REVIEW

A Review of Ocular Complications Associated
with Medications Used for Anxiety, Depression,
and Stress

Paul A Constable (), Dalia Al-Dasoogqi(®, Rhiannon Bruce (©), Mallika Prem-Senthil

Caring Futures Institute, College of Nursing and Health Sciences, Flinders University, Adelaide, Australia

* Main ocular side effects of SSRIs
* Dry eye
« Possible development of cataracts

* The presumed pathophysiology is the upregulation of serotonin in tear film and
aqgueous that induces inflammatory and apoptotic pathways in the corneal
epithelium and lens fibers

« Rare complications
« Elevated intraocular pressure

« Angle closure glaucoma (patients with narrow angles or being followed as @
glaucoma suspect may require more frequent monitoring)



Clinical Optometry Dove

Dove Constable et al

Table 2 Common Ocular Side Effects Associated with Therapeutics Used for the Treatment and Management of Depression, Anxiety, 8 REVIEW

and Stress
Drug Class Name Ocular Side Effect
Tricyclic Chlorpromazine Decreased lacrimation and dry eye, mydriasis, cataracts, blurred vision, corneal

antidepressants

oedema, corneal epithelial keratopathy, abnormal pigmentation of the eyelids/
conjunctiva/cornea/peripheral retina®

Amitriptyline (Endep, Entrip)

Clomipramine (Anafranil, Placil)

Doxepin (Deptran, Sinequan)

Nortriptyline (Allegron, NortriTABS)

Imipramine (Tofranil, Tolerade)

Dosulepin/dothiepin (Dothep)

Decreased lacrimation and dry eye, mydriasis, blurred vision, cataracts, acute angle

closure due to pupil block (amitriptyline, imipramine)

Monoamine
oXxidase inhibitors

Tranylcypromine (Parnate)

Moclobemide (Reversible inhibitor of
Monoamine oxidase)

Phenelzine (Nardil)

Blurred vision
Rare: occipital headache, ping-pong gaze (phenelzine)

A Review of Ocular Complications Associated
with Medications Used for Anxiety, Depression,

and Stress

Paul A Constable (), Dalia Al-Dasoogqi(®, Rhiannon Bruce (), Mallika Prem-Senthil

Caring Futures Institute, College of Nursing and Health Sciences, Flinders University, Adelaide, Australia

Table 2 (Continued).

Drug Class

Name

Ocular Side Effect

SSRls

Citalopram (Celapram, Celica,
Cipramil, Talam)

Escitalopram (Lexapro)

Fluoxetine (Fluotex, Lovan, Prozac,
Prozet, Zactin)

Fluvoxamine (Facerin, Luvox, Movox,
Voxam)

Sertraline (Eleva, Sertra, Sertracor,
Setrona, Xydep, Zoloft)

Paroxetine (Aropax, Extine, Paxtine,
Roxet, Roxtine)

Dry eye, mydriasis, intraocular pressure elevation, acute angle closure crisis
Rare: ocular dystonia, oculogyric crisis, diplopia, optic neuropathy, maculopathy

(sertraline), eyelash loss (escitalopram)

Benzodiazepines

Lorazepam (Ativan)

Temazepam (Euhypnos, Normison)

Nitrazepam (Alodorm, Mogadon)

Diazepam (Valium, Ducene)

Oxazepam (Alepam, Murelax,
Serepax)

Alprazolam (Xanax)

Blurred vision, increased risk of bilateral acute angle closure
Rare: impaired tracking (alprazolam), diplopia (lorazepam)

SNRIs

Venlafaxine (Altven, Efexor-XR,
Elaxine, Enlafax-XR)

Desvenlafaxine (Desfax, Desven,
Pristiq)

Duloxetine (Andepra, Coperin,
Cymbalta, Depreta, Dytrex, Tixol)

Dry eye, blurred vision, mydriasis, shallow anterior chamber depth, cataracts,
intraocular pressure depression, acute angle-closure crisis (venlafaxine, duloxetine)
Rare: retrobulbar optic neuritis (duloxetine), pendular nystagmus (venlafaxine)

Atypical

antipsychotics

Risperidone (Risperdal, Rispa,

Rixadone)

Aripiprazole (Abilify, Abyraz)

Clozapine (Clozaril)

Olanzapine (Zyprexa, Pryzex)

Quetiapine (Seroquel, Syquet, Quetia
XR, Tevatiapine XR)

Ziprasidone (Zeldox, Ziprox)

Blurred vision, mydriasis, decreased lacrimation (clozapine), cataracts (quetiapine)

Rare: floppy iris syndrome, oculogyric crisis

Gamma-
aminobutyric acid
analogues

Pregabalin (Lyrica)

Blurry vision, diplopia
Rare: bilateral macular detachment, visual hallucinations

Gabapentin (Aspen)

Nystagmus, increased risk of angle closure glaucoma

(Continued)
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