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DISCLOSURE



Co-owner and practicing
optometrist with special interest
in Dry Eye management and 
specialty contact lenses.

Co-owner and responsible of  initial 
and ongoing training for staff and 
OD’s in Dry Eye management in our
partner clinics. 



LEARNING OBJECTIVES



DRY EYE DISEASE OVERVIEW



RISK FACTORS FOR DED



SPECIFIC PATIENT POPULATIONS



DEWS DEFINITION

Ref: Report of the International Dry Eye Workshop, 
Ocular surface April, 2007 5(2) 119



DEWS II DEFINITION



MECHANISMS OF DED



NATURAL EVOLUTION OF ADDE/EDE



THE CHALLENGE OF DED SCREENING



IMPORTANCE OF EARLY INTERVENTION IN 
CHRONIC AND EVOLUTIVE CONDITIONS

Symptoms  and staining    ≠ Early indicators of DED



EXAMPLE OF EARLY INTERVENTION 
PREVENTING LONG-TERM COMPLICATIONS



LACRIMAL FUNCTIONAL UNIT (LFU)

Ref: Pflugfelder Sc, Stern Me. Dry 
Eye:Inflammation of the Lacrimal Function
Unit.Uveitis and Immunological Disorders. Part of 
Essentials of ophtallmologyp.11-24. 



Afferent system interruption

 Contact lens wear 
 LASIK
 Herpetic keratopathy
 Diabetes

Efferent system interruption

 Secondary to systemic drugs
 Associated with age



EXAMPLE OF DED/OSD ASSESSMENT



KORB/BLAKIE LIGHT TEST



WHY SO MANY TESTS TO PERFORM IN 
DED ASSESSMENT?



CONCEPT OF OSMOLARITY

Ref : Report of the Internation Dry Eye Workshop, Ocul Surf 
April 2007; 5(2) p. 119 6. Liu H. et al. A link between tear 
instability and hyperosmolarity in Dry Eye. Invest Ophtalmol. 
Vie sol. 2009 Aug-50(B) 3671-9 Epub 2009 May 25.



METHODS OF OSMOLARITY TESTING



TEAR FILM OSMOLARITY 
SEVERITY/VARIABILITY SCALE 



TEAR LAB



I-PEN



STATISTICAL DEFINITIONS



TEAR OSMOLARITY IN THE DIAGNOSIS 
AND MANAGEMENT OF DED(LEMP ET AL 2011)

Most sensitive
threshold between 
normal and mild or 
moderate DED

308mOsm/l

Ref : Tear osmolarity in the diagnosis and 
management of DED, Lemp, et al, Am J. Ophtalmol. 
2011 May; 151(5): 792-798. 

Conclusion :
“Tear osmolarity is the best single metric both to diagnose and classify DED.  
Intereye variability is a characteristic of dry eye not seen in normal subjects.” 

Most specific
threshold

315 mOsm/l

Intereye difference 
>8 mOsm/l

At 312 mOsm/l
73% sensitivity

92% specificity



OSMOLARITY WITHIN THE TEAR MENISCUS

Ref :Solute gradient in tear meniscus. I. Marx’s
Line hypothesis,     Bron et Al, The ocular surface, 
April 2011, vol. 9, n.2



 Hyperosmolarity and 
chronic exposure may also
lead to meibomian gland 
damage. 

 Clinically visible with
anterior migration of 
Marx’s Line.



Masquerading conditions – symptomatic 
patients with normal osmolarity



INFLAMMATORY BIOMARKERS



RPS/INFLAMMADRY



MAHARAJ OCULAR SURFACE 
CLASSIFICATION MODEL

Cat.  1 Cat. 2 Cat. 3 Cat. 4
Tear osmolarity Normal High High Normal
MMP-9 Negative Negative Positive Positive
Diagnostic status Non-DED Early DED or on current 

MMP-9 Tx treat other 
aspects of tear 
dysfunction (MGD)

Moderate to 
severe DED

Post-operative, 
Cch, EBMD, other 
etiology, may not 
be tear 
dysfunction :
Ex : Allergy

The use of a “tear panel” with osmolarity and MMP-9 is of clinical value in 
differential diagnosis of OSD and helps better target the therapy/management.



DED/OSD SCREENING





Ref : Ocean group proceeding, The ocular surface, 
October 2013, vol. 11, n.4.





OSMOPROTECTION



DED AND CONTACT LENS CARE 







Modifiable parameters





DED IN PERI-SURGICAL CARE



PHACO STUDY

Only 22% had a 
Dx of DED prior
to consult

Ref :Cataract and Dry Eye : Prospective Health
Assessment of Cataract Patients Ocular Surface Study, 
W. B. Trattler; C. D. Reilly; D. F. Goldberg; P. A. 
Majmudar; J. A. Vukich; M. Packer; E. D. Donnenfeld, 
eposter, ASCRS,2011

81% have 
moderate to 
severe DED 
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Ref : Effect of tear film osmolarity on repeatability of 
keratometry for cataract surgery planning, J cataract
refract surg; 2015 August, 41(8), pp.1672-1677 



DED IN GLAUCOMA PATIENTS







Ref : Patients undergoing long-term treatment with
anti-hypertensive eye drops respond positively to oral 
supplementation with antioxydants and essential fatty
acids. Clinical intervention in agine 8; June 2013,p. 711-
719.



DED IN AMD PATIENTS





CONCLUSION



THANK YOU
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