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Algorithms

Artificial tears

Tear break up patterns

Dry eye/MGD algorithms
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Tear break-up time

“TBUT less than 10 s...an abnormal
tear film...5 s to10 s considered
marginal...less than 5 s indicative of
dry eye”

“The cutoff value for short TBUT is 5
seconds.”

Vidas Pauk S, Petricek |, Juki¢ T, Popovié-Sui¢ S, Tomi¢ M, Kalauz M, Jandrokovi¢ S, Masnec S.
NONINVASIVE TEAR FILM BREAK-UP TIME ASSESSMENT USING HANDHELD LIPID LAYER
EXAMINATION INSTRUMENT. Acta Clin Croat. 2019 Mar;58(1):63-71. doi: 10.20471/acc.2019.58.01.09. PMID:
31363327; PMCID: PMC6629192.

Tsubota K. Short Tear Film Breakup Time-Type Dry Eye. Invest Ophthalmol Vis Sci. 2018 Nov 1;59(14):DES64-
DES70. doi: 10.1167/iovs.17-23746. PMID: 30481808..
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Random break
13.5% (n=117) 3.5% (n=30)

Undefined

Dimple break

16.3% (n=141)

Shigeyasu C, Yamada M, Yokoi N, Kawashima M, Suwaki K, Uchino M, Hiratsuka Y, Tsubota K, On Behalf Of
The Decs-J Study Group. Characteristics and Utility of Fluorescein Breakup Patterns among Dry Eyes in Clinic-
Based Settings. Diagnostics (Basel). 2020 Sep 17:10(9):711. doi: 10.3390/diagnostics10090711. PMID:
32957707; PMCID: PMC7555739.
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Artificial tears

Virtually every DED
treatment regimen
includes artificial tears




Artificial tears

Artificial tears
=

All the same?

“Given the large number of artificial tear
formulations...it is difficult to propose that one
OTC artificial tear formulation is superior to
another for the treatment of dry eye syndrome”

Pucker AD, Ng SM, Nichols JJ. Over the counter (OTC) artificial
tear drops for dry eye syndrome. Cochrane Database Syst Rev.
2016;2:CD009729
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“Den et al. and Uchino et al. reported
the association of mucin components
with TBUT...suggesting the
involvement of mucin as a major
player in short TBUT”

Tsubota K. Short Tear Film Breakup Time-Type Dry Eye. Invest Ophthalmol Vis Sci.
2018 Nov 1;59(14):DES64-DES70. doi: 10.1167/iovs.17-23746. PMID: 30481808..
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Staining

Vitamin A
L
"vitamin A...led to a significant
improvement in [OSDI] score

and prevented the gradual
decline in tear break-up time”

Cui X, Xiang J, Zhu W, Wei A, Le Q, Xu J, Zhou X. Vitamin A Palmitate and
Carbomer Gel Protects the Conjunctiva of Patients With Long-term Prostaglandin
Analogs Application. J Glaucoma. 2016 Jun;25(6):487-92. doi: 10.1097/
1JG.0000000000000316. PMID: 26317483.

Vitamin A
P

"Vitamin A palmitate significantly
increased the Goblet Cell density
after treatment”

Cui X, Xiang J, Zhu W, Wei A, Le Q, Xu J, Zhou X. Vitamin A Palmitate and
Carbomer Gel Protects the Conjunctiva of Patients With Long-term Prostaglandin
Analogs Application. J Glaucoma. 2016 Jun;25(6):487-92. doi: 10.1097/
1JG.0000000000000316. PMID: 26317483.
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Active ingredients: White Petrolatum (91.72%), Lanolin (6.9%), Light Mineral Oil
Inactive ingredients: Retinol palmitate (Vitamin A), light liquid paraffin
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Carboxymethylcellulose
cmce

"CMC, well-known for its
mucoadhesive...properties, binds to
corneal epithelial cells and remains
bound for at least several hours”

Garrett Q, Simmons PA, Xu S, Vehige J, Zhao Z, Ehrmann K, Willcox M.
Carboxymethylcellulose binds to human corneal epithelial cells and is a modulator
of corneal epithelial wound healing. Invest Ophthalmol Vis Sci. 2007
Apr;48(4):1559-67. doi: 10.1167/iovs.06-0848. PMID: 17389485.




Carboxymethylcellulose
cmc

"a formulation containing
mucoadhesive CMC prolongs the
adherence of the matrix to the
mucosa”’

Cook SL, Woods S, Methven L, Parker JK, Khutoryanskiy VV. Mucoadhesive
polysaccharides modulate sodium retention, release and taste perception. Food
Chem. 2018 Feb 1;240:482-489. doi: 10.1016/j.foodchem.2017.07.134. Epub
2017 Jul 26. PMID: 28946301; PMCID: PMC5625848.
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“Trehalose, a natural disaccharide, was also
found to protect corneal epithelial cell[s]”

“trehalose plays an important cytoprotective
role for corneal and conjunctival epithelial
cells in order to prevent their apoptosis, one
of the underlying etiological roles of DED”

Labetoulle M, Benitez-Del-Castillo JM, Barabino S, Herrero Vanrell R, Daull P, Garrigue JS,
Rolando M. Artificial Tears: Biological Role of Their Ingredients in the Management of Dry Eye
Disease. Int J Mol Sci. 2022 Feb 23;23(5):2434. doi: 10.3390/ijms23052434. PMID: 35269576;
PMCID: PMC8910031.

Figure 3. Combined Corneal and Conjunctival Staining
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Case: Poor blinker
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Mechanical therapy:
Lid therapy/Masks
In office manual expression
Lid margin scraping
LipiFlow
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Case: Diabetes

Diabetes and dry eye

52 year old female

Dry eye symptoms: OSDI
25.0 moderate

Diabetes and dry eye

HA1c: 11.0%
6.5% + diabetic

June 2009 American Diabetes Association,
European Association for Study of Diabetes,
International Diabetes Federation.

Diabetes and dry eye

Diabetes and MGD

“long-term diabetes could induce...keratinization...
inflammation...in the MG, which were consistent
with characteristics of MGD”

Guo Y, Zhang H, Zhao Z, Luo X, Zhang M, Bu J, Liang M, Wu H, Yu J, He H,
Zong R, ChenY, Liu Z, Li W. Hyperglycemia Induces Meibomian Gland
Dysfunction. Invest Ophthalmol Vis Sci. 2022 Jan 3;63(1):30. doi: 10.1167/
iovs.63.1.30. PMID: 35072689; PMCID: PMC8802017.




Treatment?

Emulsions

MGD

Stage 1-1st line treatment: |
emulsion tears

Barr JT. Hamrah P. Hom MM. et.al. Today’s methods for J
managing dry eye. Review of Optometry. 2015

Artificial tears

A. Healthy human tear film B, Tear film lipid layer
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Labetoulle M, Benitez-Del-! Castlllo JM, Barabino S, Herrero \/anrell R, Daull P, Garrigue JS,
Rolando M. Artificial Tears: Role of Their n the Mar of Dry Eye
Disease. Int J Mol Sci. 2022 Feb 23;23(5):2434. doi: 10. 3390/um523052434 PMID: 35269576;
PMCID: PMC8910031.

C. Oily agents
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Does IPL increase meibum secretion?

® You
does IPL increase meibum?

@ chatePT
There isn't din ¢ ically linking the Indian Premier League (IPL) cricket tournament
etion. Meibum & pro ed by the me
s production can

al conditions, and oc

ated with watching or parti
could indirectly affect meibum production. For example, spending long
particularly in environments with a ditioning or dr contribe

which are n d to meibomian gland dysfunction (MGD).

Friction related disease

Friction related disease
Superior limbic keratoconjunctivitis (SLK)
Conjunctivochalasis

Lid wiper epitheliopathy (LWE)

Ahn H, Ji YW, Jun |, Kim TI, Lee HK, Seo KY. Effects of meibomian gland dysfunction and
aqueous deficiency on friction-related disease. Ocul Surf. 2022 Oct;26:295-299. doi:
10.1016/}.jtos.2022.02.002. Epub 2022 Feb 24. PMID: 35219899.

“The reviewed literature demonstrated
that...[HP-guar] showed...a low
coefficient of friction in an in-vitro model”

Springs CL. Novel hydroxypropyl-guar gellable lubricant eye drops for treatment of dry eye.
Adv Ther. 2010 Oct;27(10):681-90. doi: 10.1007/512325-010-0052-3. Epub 2010 Aug 26.
PMID: 20803266.
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“HA/HPG...reduced surface friction to a
greater extent than HA (P <0.02) and
maintained lubricity after the formulations were
rinsed away.”

Rangarajan R, Kraybill B, Ogundele A, Ketelson HA. Effects of a Hyaluronic Acid/
Hydroxypropyl Guar Artificial Tear Solution on Protection, Recovery, and Lubricity in
Models of Corneal Epithelium. J Ocul Pharmacol Ther. 2015 Oct;31(8):491-7. doi:
10.1089/jop.2014.0164. Epub 2015 Jun 11. PMID: 26067908; PMCID:
PMC4599388.
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Cyclosporine, Restasis, Cequa, Vevye, Xiidra.

Staining

Eysuvis, Lotemax, IPL, LLL
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