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Learning objectives

+ To understand the contemporary definition and classification of
dry eye disease

* To know the diagnostic recommendations from the TFOS Dry Eye
Workshop (DEWS) Il report (2017)

* To be aware of practical approaches to implement these
recommendations in clinical practice

Clinical scenario

42-year old, female administrative assistant

PC. Reports eyes feel gritty and sore
* more pronounced end of day, especially after extended computer use

* pharmacist recommended an ocular lubricant product, which she has
been using regularly (4x/day)

* no apparent change to her level of symptoms

GH.  Occasional migraines with visual aura. No known allergies.
POH. None.
FH. None.

1. Definition and Classification
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TFOS DEWS II: objectives

Update the definition, classification and diagnosis of dry eye disease
Critically assess the aetiology, distribution and impact of the disorder

Address its management and therapy

TFOS DEWS Il membership: 153 members from 23 countries
Two-year process
(2015-7) — —
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Definition of dry eye disease

2017 TFOS DEWS 1l definition

“Dry eye is a multifactorial disease of the ocular surface
characterised by a loss of homeostasis of the tear film, and
accompanied by ocular symptoms, in which tear film instability and
hyperosmolarity, ocular surface inflammation and damage, and
neurosensory abnormalities play aetiological roles.”

1. Definition and Classification




1/12/2019

Presenting patient

Classification of dry eye disease

* Main purpose was to improve patient care
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* Refine previous classification system

Include an option for a diagnosis of ‘normal’
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DryEye Disease

Address misperception of mutual exclusivity of

dry eye subtypes
Accommodate patients with a conflict between

signs and symptoms i
Aeous deient. | Mod % Evaporatve
b4 h 4 b 4 b 4
Management torstore homeastasis

Ocular surface homeostasis Sensory innervation to the cornea

+ Lacrimal functional unit: lacrimal gland, ocular surface components, meibomian
glands, eyelids and associated sensory (CN V) and autonomic innervation (CN VII)

* Regulates tear secretion, distribution and clearance

« Disruption to one or more components promotes a loss of tear homeostasis

Corneal

[ epithelium

subepithelal plexus

When to suspect corneal neuropath

Corneal sensation

"Painwithout stain”

Both types can result in sensations of ocular discomfort *  Clinical history

(e.g., burning, grittiness, aching) and can co-exist. «  Sensations of ‘heat’ or ‘prickling’
< * Association with other neuropathic disorders (e.g., migraine)

Neuropathy

Neuropathic Pain *  Anatomical evaluation Normal

* Occurs in response to actual or *  Occurs as a result of a damage to + Corneal confocal microscopy
threatened tissue damage the somatosensory pathway
. 0 . i
Comeal nervgs activated Perlphera\ or cen?ra\ « Functional testing
« Typically transient + Chronicity more likely
* Topical anaesthetic / scleral lenses

(for central sensitisation)

No Moderate Worst
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t of corneal neuropathy
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Corneal nerve regeneration with omega-3s

* Multimodal approach
« Treat any ocular surface damage: protection + anti-inflammatories

* Anti-neuropathic pain treatment?

* Currently limited data to inform management
* First-line medications for neuropathic pain (tricyclic anti-depressants,
opioids and opioid-like drugs)?
* Autologous serum tears

* Omega-3 fatty acids

Corneal nerve regeneration with omega-3s

Omega-3 suppl n is neuroprotective to corneal
nerves in dry eye disease: a pilot study

Holly Rose Chinnery, Cecilia Naranjo Golborne and Laura Elizabeth Downie

Department of Optometry and Vision Sciences, The University of Melbourne, Parkill, Australia

Citation informat

n: Chinnery HR, Golborne CN & Downie LE. Omega-3 to comeal nerves a
pilot study. Ophthalmic Physiol Opt 2017. doi: 10.1111/0p.12365.

Keywords: clinical trial, confocal microscopy, ~ Abstract
comea, coneal nerve, docosahexaenoic acid

diy eye, inflammation, neuroprotection, Purpose: To investigate whether oral, long-chain omega-3 (-3) essential fatty
omega-3, tear smolarity acid (EFA) supplementation, for 3 months, induces changes to the central corneal

sub-basal nerve plexus in dry eye disease and whether nerve alterations correlate
Correspondence: Laura Elzabeth Downie with clinical findings.

Eomalladdress: [downie@unimelo.edu au Methods: This prospective, comparative study involved the final 12 participants

B enrolled in a randomised, double-masked, placebo-controlled clinical trial of 60

ecelved: 31 October 2016; Accepted

& Febiuary 2017 participants with moderate dry eye discase. Participants received either placebo
(olive oil 1500 mg/day; n = 4) or -3 EFA supplements (~1000 mg/day eicos-
apentacnoic acid + ~500 mg/day docosahexaenoic acids n = 8) for 90 days. The
main outcome measure was the mean change in central corneal sub-basal plexus
nerve parameters between days one and 90, quantified using in vivo confocal
microscopy. Secondary outcomes included mean change in tear osmolarity, cor-
neal dendritic cell density and basal epithelial cell density.

Clinical scenario

Omega-3

#ofbranch pts /mm?

. i i 0 (*p <0.05; ** p<0.01).

Pathophysiology of dry eye disease

Environment
m Lo iy Hgh Wi e High Tempersare

NSDE-KCS

Frictional
Damage

Surface Stress

International Dry Eye Workshop I (DEWS 1) Report 2017

42-year old, female administrative assistant

SYMPTOMATIC

PC. Reports eyes feel gritty and sore o & m
* more pronounced end of day, especially (=) J

after extended computer use

* pharmacist recommended an ocular
lubricant product, which she has been using

regularly (4x/day)
«  no apparent change to symptoms e T e
* s ® =
[—

GH. Occasional migraines with visual aura. No
known allergies.

POH. None. FH. None.

2. Pathophysiology and Diagnosis

TFOS DEWS Il diagnostic algorithm

severe

e.9. smoking, certain medications,
contact lens wear
Diagnostic Tests
ng

Homeostasis
Markers

Triaging

‘Aqueous/ Evaporative Spectrum

Subtype Classification Tests
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Wolffsohn Js, et al. Ocul Surf. 2017;15(3) 519-574.




1/12/2019

TFOS DEWS Il diagnostic algorithm 1. riaging Questions: taking a thorough history

* How severe is the eye discomfort?

* Do you have any mouth dryness or swollen
glands?

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

Triaging Risk Factor Diagnostic

Questions Analysis Tests

1. Triage 2. Risk assess 3. Test with diagnostics
« Is your vision affected and does it clear on
blinking?
“TRT before you Treat” :
= * Are the symptoms or any redness much worse in

one eve than the other?
« Do the eyes itch, are they swollen, crusty, or have
they given off any discharge?

* Do you wear contact lenses?

* Have you been diagnosed with any general
health conditions?

* Are you taking any medications?

isk factor analysis 3. Diagnostic lests

Non-modifiable Modifiable Screening Homeostatic Markers  Subtype Classification Tests
* Age (>40yrs) «  Medications Non-invasive
tear breakup time
*  Female sex « Cigarette smoking (NIBUT)*
<10s
«  Asian ethnicity *  Computer use
« Contact lens wear Symptomatology Tear osmolarity
« Systemic conditions (DEQ-5260r 1 of > 308 mO:
*  Diabetes mellitus * Environmental factors 0sDI > 13) either eye or
«  Rosacea «  Humidity, air currents/drafts, air ”‘te'zcg‘:‘rod'fﬁem‘e
*  Rheumatoid arthritis conditioning e

*  Sjogren’s syndrome
*  Thyroid disorders

* Fluorescein is only to be >9 conjunctival spots,

used if NIBUT is not or lid margin [> 2 mm
available and if so, after length & > 2 vidth]
DEWS Report. Ocul Surf. 2007;5(2):93-107. tear osmolarity.

Stapleton F, et al. Ocul Surf. 2017;15(3):334-365.

OSDI survey OSDI survey

. 12-item survey Ocular Surface Disease Index . 12-item survey
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Ocular Surface Disease Index (OSDI) Questionnaire. Allergan Pty Ltd
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DEQ-5 survey NIBUT

bEQS

1. Questions shot EYE DISCOMFORT

Tear instability is a major feature of all forms of dry eye disease
* 5-item survey

. . : NIBUT Non-invasive
: Capturl;es lmformanon over the past b o *  Observe reflected grid from pre- tear breakup time
month relating to: R . y *
. F f wat okl s corneal film (NIBUT)
requency of watery eyes B S .. ) ] B <10s
* Eyediscomfort R e S ———— *  Time {in seconds) for visible
* Intensity of dryness during the day o e distortion of the reflected target
) E ?:;'-m;“ . Normative values vary slightly
+ Scoring s widia with instrumentation
* Score >6: suspicion of dry eye iatalle i
New Nl vy .
* Score 212: may indicate Sjogren’s b s s Avg of 3 measures
syndrome 5. Quetion sbout WATERY EVES: *  Poor correlation with NaFl TBUT

Do el do in e past mont, b ofen e your s ook o e excesively waey?
o

DEQ:S, S-tem Dry Eye Questionnaire
Imers RL, et al Cont Lens Anterior

Tear osmolarity

Tear osmolarity Fluorescein >5 spots

¢ Objective index
+  Can be used to monitor treatment

* Reductions in osmolarity precede
symptomatic improvement

Lid'margin
&' 225% width
Normal Mild Moderate
275 290 305 320 335 350 365 380 400

Osmolarity (mOsms/L)

o I
<5mOsms/L

220 mOsms/L.

Variability (0) mOsms/L

Case scenario — clinical findings

Subtyping classification tests

severe
1. Triaging questions Classic DED symptoms: chronic, worse end of day,
no classic GH risk factors
2. Risk assessment Age, gender, computer use
3. Diagnostic Tests Screening symptomology: OSDI score: 29 (Moderate)
1. NIBUT (seconds) R9 L8

2. Tear osmolarity (mOsmol/L) R 309 L305
3. Ocular surface staining
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3Es of meibomian gland evaluation MGS score

Meibomian Glands Yielding Liquid Secretion (MGS) score
Key parameters to document

Normal ormal
RightEye (0D) LettEye (05)
1. Evaluate lid  Clear, smooth  Scalloped and Tomeory || Conn | Mo | Tenerm | o e
Gianar1
margin thickened
Gndrz
2. Express Easy Difficult Glana#3
glands Gland #4
3. Examine Liquid Thick and Gimd S
secretion pasty
colour and Codelist
N N 3 = Clear liquid secretion ST ciomifi
consistency Clear Yellow/white 2= cioudyliqd secretion MGS score of 12 or less: clinically-significant MGD

1 = inspissated/toothpaste consistency
0 = no secretion

Meibography Tear volume and flow measurement

Parameters Tear meniscus height

* Extent of drop-out (% area of eyelid)

. Loss of secretory acinar tissue

* Subjective at the slit lamp (< 0.2 mm)

« Computer calipre measurements

Phenol red thread test
*  25% sensitivity, 93% specificity

. Correlates with lipid layer thickness,
NIBUT and OSDI (pult et al., 2012)

+ Suspect: < 10 mm/15 sec

*  Thresholds for symptoms (OSDI)

. - 17
Superior lid drop-out: 17% Schirmer | test
. - _out: 299
Inferior lid drop-out: 29% + 85% sensitivity, 83% specificity

for values < 5 mm/5 min

(Inferior > superior loss typical in dry eye)

Welfsohn 5, et . OcuSurf 2017150313574,
it/ helkopult de/meibography. htmi

Summary

Characteristics of DED
« Complex; role of neurosensory abnormalities should be carefully considered

* Highly prevalent and increases with age

TFOS DEWS II di i h lined inati THE UNIVERSITY OF
iagnostic approach: streamlined examination IO

Conduct a comprehensive work-up in a separate, dedicated appointment




