Dry Eye On the Rise in Millennials?
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Dry eyes used to be a problem that generally only affected clder generations. Buf
now, even millennials (those born between 1980 and 2000) are suffering from d
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Feeling of dryness
or sandy feeling
in the eye, or

Eyes easily strained Dryness of eyes Blurred vision a vague feeling of
discomfort
& Check Dry Eye 3 « CheckDry Eye . & Check Dry Eye
uat.checkdryeye.com uatcheckdryeye.com : uat.checkdryeye.com
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Lacrimal gland

Tear film:
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to further tear film
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Normal Eyes and Dry Eye

Healthy eyes(Stable tear film) Dry eyes (Unstable tear film)
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Consistent” Probable# Inconclusive®
Non-modifiable Aging Diabetes Hispanic ethnicity
Female sex Rosacea Menopause
Asian race Viral infection Acne
Meibomian gland dysfunction Thyroid disease Sarcoidosis
Connective tissue diseases Psychiatric conditions
Sjogren Syndrome Pterygium
Modifiable Androgen deficiency Low fatty acids intake Smoking
Computer use Refractive surgery Alcohol
Contact lens wear Allergic conjunctivitis Pregnancy
Hormone replacement therapy Demodex infestation
Hematopoietic stem cell Botulinum toxin injection

transplantation
Environment: pollution, low
humidity, sick building

syndrome

Medications: antihistamines, = Medications: anticholinergic, Medications:
antidepressants, anxiolytics,  diuretics, beta-blockers multivitamins, oral
isotretinoin contraceptives

*Consistent evidence implies the existence of at least one adequately powered and otherwise well-conducted study published in a peer-reviewed
journal, along with the existence of a plausible biological rationale and corroborating basic research or clinical data.

# Suggestive evidence implies the existence of either inconclusive information from peer-reviewed publications or inconclusive or limited information
to support the association, but either not published or published somewhere other than in a peer-reviewed journal.

S Inconclusive evidence implies either directly conflicting information in peer-reviewed publications, or inconclusive information but with some basis
for a biological rationale.

Ocul Surf 2017;15(3):334-365. NAgF aFFNUBG [6]



CLADE: contact lens-associated dry eye disease
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CLADE: contact lens-associated dry eye disease

® CLADE
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CLADE: contact lens-associated dry eye disease

Tear film without contact lens Tear film with contact lens
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pre-lens tear
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Cause

1 Air from breathing out is channeled up, out
the top of the face mask, and over the
surface of the eye.’

Movement of air over the eye causes
tears to evaporate, leaving the surface
of the eye dry.

3 Eyes may feel dry, gritty, irritated,
itchy, watery and look red.

FACULTY OF SCIENCE

© CORE

Centre for Ccular
Research & Education

% UNIVERSITY OF WATERLOO

https://www.optometry.org.au/patient_care_management/new-mask-associated-dry-eye-made -phenomenon-stems-from-covid-pandemic/

School of Optometry & Vision Science

Ensure your mask fits well, and consider
taping the top edge of the mask for
prolonged wear.

Lubricating eye drops may help alleviate dry
feeling eyes. Consult with your eye care
professional for their recommendation.

Limit time in air-conditioned environments
: where possible, and take regular
breaks from digital devices.

1. Mashirfar, M, West, W.B. & Marx, D.P. Face Mask-Assaciated Ocular Britation and Dryness. Ophthalmal Ther
(2020}, hitps:iidoi ong'10.1007/s40173-020-00282-8
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Tips for patients experiencing dry eye symptoms try

straight-forward solutions:

4. Ensure that a mask is worn
appropriately, particularly with
spectacles or sunglasses.

A carefully taped top edge that does
not interfere with blinking may help.

& Apply lubricating drops, asking
their eye care professional for
recommendations.

A Limit time in air-conditioned
environments and take regular
breaks from digital devices.
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Aqueous/ Evaporative Spectrum
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Step 2
If Step 1 options are
inadequate, consider:

« PF ocular lubricants
+ Anti-inflammatories

= Education and

environmental/dietary (including steroids —
modifications limited duration)

= Elimination of offending + Antibiotics (blepharitis)
systemic medications + Teftracyclines

« Ocular lubricants of {for meibomianitis,
various types (if MGD, rosacea)
consider lipid-containing) + Punctal plugs

« Eyelid therapy = Secretagogues

Moisture chamber

o
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SODIUM HYALURONATE
The Ocular Surface 2017,15:575-628.

Step 4
If Step 3 options are

Step 3 inadequate, consider:

If Step 2 options are
inadequate, mnsider:‘ - Topical corticosteroid for

longer duration
« Oral secretagogues + Surgery (lid surgery,
G tarsorrhaphy,
) mucus membrane,

+ Therapeutic contact salivary gland,

lenses amniotic membrane
« Permanent punctal transplantation)

occlusion

r—
DIQUAS®

‘ophthalmic solution
(Diquafosol Sodium 3%)

DIQUAFOSOL CYCLOSPORIN
fReA aranuR [13]
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Viscosity enhancer Tradename Preservative Package
Hydroxypropyl Opsil tear BAK Multidose
methylcellulose (HPMC) Natear Sodium perborate Multidose

Genteal Sodium perborate Multidose
Tear Nat Il Polyquad Multidose
Tear Nat free - Single unit dose (SDU)
Carboxymethyl cellulose Celluvisc MD Purite Multidose
sodium Cellufresh MD Purite Multidose
Cellufresh - Single unit dose (SDU)
Optive Purite Multidose
Polyvinyl alcohol (PVA) Refresh Povidone Single unit dose (SDU)
Hypotears BAK Multidose
Carbomer Vidisic gel Cetrimide Multidose
Genteal gel Sodium perborate Multidose
HP guar Systane ultra Polyquad Multidose
Systane ultra UD - Single unit dose (SDU)
Sodium Hyaluronate (HA) Vislube - Single unit dose (SDU)
Hialid 0.1 —BA—— Multidose

Chlorhexidine

fifer aFanUs [14]
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Sodium hyaluronate (SH) 81915U5N¥1lSARTLAS

Healthy eyes
Secretory mucins:

Dry eyes
Secretory mucin:
Sparse
Membrane-associated
mucins:
Sparse

Abundant
Membrane-associated
mucins:
Abundant

;| Lipid

SODIUM
— HYALURONATE Secretory
mucins
Water molecule
= Membrane-
associated
_l mucins
Epithelium
Low level of mucin
to retain water
molecules effectively
Dry eye patients have low levels of With the excellent water-holding properties
mucins, reducing the water-holding of sodium hyaluronate, SH binds to mucins to
capacity of the ocular surface.? deliver further hydration over time.?2

* Water molecules are attracted to the
mucins covering the ocular surface.

* The cell surface thus retains water and is
kept hydrated.

1. Invest Ophthalmol Vis Sci. 1998;39(13);2602-2609. 2. J Eye. 2004;21(11):1561-1564. fReA araNUR [16]



Sodium hyaluronate (SH) 81915U5N¥1lSARTLAS
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N13AN® in vitro WU31 SH JAaaINIsalun1sgnbasaNI1 CMC wag

HPMC TbAITNLa NN

5000 - -# Control
ASDD - —i—0.1% 5H
-8=-0.1% CMC
4000 4 5;* - ~4-0.1% HPMC
2500 - ws. Control: **
we. CABAC: #it
vs. HPRAC: 65
(Tukey test)

Weight of filter paper (mg)

==

A Time (h)

Water retention ability of 3 ocular surface lubricants: sodium hyaluronate (SH), carboxymethylcellulose (CMC), and hydroxypropyl methylcellulose (HPMC).
Standard filter papers were soaked with 5 mL of each of the lubricants and left in an open container at 25°C and a humidity of 36% to 38%. The weight of
the filter papers was measured hourly for 4 hours.

Cornea. 2013;32(9):1260-4. fifer aFaNUG [18]
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Protective effect of different ocular surface lubricants, SH, CMC, and HPMC, on HCECs from dehydration. cultured human corneal epithelial cells (HCECs)
were exposed to the test lubricants for 1 hour and placed under dehydrating conditions. The survival rate of the cells was calculated and compared. The
negative controls were cells not dried (100% survival rate), and positive controls were cells pretreated with culture medium only and dried similarly.

Cornea. 2013;32(9):1260-4. fifer aFaNys [19]



Exp. Eye Res. (1997) 64, 1043-1050
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Wound area (Im:n2)

Hyaluronan Facilitates Corneal

@

Epithelial Wound Healing in

Diabetic Rats

SH 818190N38EBNITHNIRLHNATINGZANAIZBIYPNAADY LargnSuUsi

1l

0.1% WAz 0.3% NUILANTNINGS

TnalAgen

Time after debridement (hr)

Fig. 2. Effects of hyaluronan and chondroitin sulfate on
corneal epithelial wound closure in non-diabetic rats.
Phosphate-buffered saline (. PBS), hyaluronan (@.
0-03%: M. 019: &, 0-3%), or chondroitin sulfate ([J, 39)
eye drops were instilled 6 times a day after debridement as
described in Materials and Methods. Each point represents
the mean result of 15-16 eyes. *P < 0:03, ** P < 0-01
compared with PBS.
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Fig. 3. Effects of hyaluronan and chondroitin sulfate on
corneal epithelial wound closure in diabetic rats. Phosphate-
buffered saline (O, PBS), hyvaluronan (@, 0-03 % :; A, 0 1%:
A. 0:-3%), or chondroitin sulfate ([J. 3%) eve drops were
instilled 6 times a day after debridement as described in
Materials and Methods. Each point represents the mean
results in 14-16 eyes. *P < 005, ** P < 0-01 compared

ith PBS. e -
wi ARed eAdnUR [20]



Schirmer's test
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Fluoresceine tear break-up time (TBUT) assessment:
with intact tear file (A) and with dry spots (B). The
normal value for TBUT is 10-35 seconds. A value less
than 10 seconds is usually suspicious about tear film
instability.

Both Schirmer’s test and TBUT test are commonly
used techniques for assessment of dry eye disease.

Afer gAgNUR [21]



SCIENTIFIC REP{%}RTS

Sodium Hyaluronate in the
Treatment of Dry Eye Syndrome:
A Systematic Review and Meta-

Received: 23 Novem ber 2016 A I -
Accepted: 30 June 2017 na ySIS
i ine: 2 st 2 :
Sl Con b e e * Bryan Chin Hou Ang'2, James Jie Sng?, Priscilla Xin Hui Wang?!, Hla Myint Htoon?® & Louis Hak

: TienTong?3

Population: Adults DES with varied severity
Intervention: SH 0.1% (range: 0.1-0.4%) for 14-90 days
Comparator: CMC, HPMC, carbomer, or PVA in commercially available concentration

Schirmer’s Test | (12 = 44.25%) 0.238 (0.107 to 0.369) Sig./SH better
TBUT** (1% = 58.49%) 0.00761 (-0.232 to -0.247) NS

*SMD = standard mean deviation; **TBUT = tear break-up time

Sci Rep 2017;7, 9013 Afer gAgNUR [22]



JOURNAL OF OCULAR PHARMACOLOGY AND THERAPEUTICS

Volume 33, Number 2, 2017 DHIGI"AL AHTICLES
Mary Ann Liebeart, Inc.

DOI: 10.108%jop. 201 6.0086

A Randomized Multicenter Study Comparing 0.1%, 0.15%,
and 0.3% Sodium Hyaluronate with 0.05% Cyclosporine
in the Treatment of Dry Eye

a” ) 0.1%5H b 5 - 0.1%5H
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T 2 m 0.3%SH I E 25 ™ 0.3%SH
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8 2
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8 -
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Week 6 Week 12

Week & Week 12
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J Ocul Pharmacol Ther 2017; 33(2): 66-72. ARe araNUs [23]
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A Randomized Multicenter Study Comparing 0.1%, 0.15%,
and 0.3% Sodium Hyaluronate with 0.05% Cyclosporine
in the Treatment of Dry Eye
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819010 H (preservatives)
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® Detergents

® Benzalkonium chloride
(BAK), polyquartenium-1
(Polyquad®), parabens

® Oxidative preservatives

® Sodium perborate,
stabilized oxychloro
complex (Purite®)

® Mild antiseptics

® Chlorhexidine

Br J Ophthalmol 2018;102(11):1497-1503, Saudi J Ophthalmol. 2014; 28(3): 182-187
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