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Objec5ves


• What	is	dry	eye?	
•  Defini7on	and	Classifica7on	

• Who	is	affected?	
•  Epidemiology	

• Why	does	it	occur?	
•  Pathophysiology	

• When	is	it	diagnosed	as	dry	eye?	
•  Diagnos7c	Methodology	

• How	do	we	manage	it?	
•  Management	and	Therapy	
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Dry	eye	publica7ons	
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153 members from 23 Countries
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2.5	years 	à		 	400	page	report	

Defini7on	&	Classifica7on	
Sex,	Gender,	&	Hormones	
Epidemiology	
Tear	Film	
Pain	&	Sensa7on	

Pathophysiology	
Iatrogenic	Dry	Eye	
Diagnos7c	Methodology	
Management	&	Therapy	
Clinical	Trial	Design	

TFOS	DEWS	II	Reports	
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Introduc7on 	 	 	Execu7ve	Summary	
TFOS	DEWS	II	Report.	Ocul	Surf	2017;	15(3):	269-649	–	available	free	from	www.tearfilm.org	

TFOS	DEWS	II	Execu7ve	Summary.	Ocul	Surf	2017;	15(4)	–	also	free	via	TFOS	website	

• What	is	dry	eye?	
•  Defini7on	and	Classifica7on	

• When	does	it	occur?	
•  Epidemiology	

• Why	does	it	occur?	
•  Pathophysiology	

• When	is	it	diagnosed	as	dry	eye?	
•  Diagnos7c	Methodology	

• How	do	we	manage	it?	
•  Management	and	Therapy	

What?
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TFOS DEWS II revised defini5on


“Dry eye is a mul5factorial disease of the ocular surface 
characterized by a loss of homeostasis of the tear film, 
and accompanied by ocular symptoms, in which tear 
film instability and hyperosmolarity, ocular surface 
inflamma5on and damage, and neurosensory 
abnormali5es play e5ological roles.”


Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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Classifica5on of Dry Eye Disease


	Purpose	is	to	improve	pa7ent	care	

NEI	Workshop	1995 	 	TFOS	DEWS	2007	

11	

Classifica5on of D
ry Eye D

isease


Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 12	
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Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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DED	 ✔	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
19	

DED	 ✗	✔	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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DED	 ✗	✔	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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When is it not dry eye


NOCICEPTIVE	PAIN:	Pain	that	arises	from	actual	or	
threatened	damage	to	7ssues	and	is	due	to	the	ac7va7on	of	
nociceptors	(acute	and	chronic)	(pain	with	biological	value)	
	
	

NEUROPATHIC	PAIN:	Pain	caused	by	a	lesion	or	disease	of	
the	somatosensory	system	(peripheral	and	central)	(pain	
without	biological	value)	
	

Belmonte et al. TFOS DEWS II Pain and Sensation Report. Ocul Surf 2017;15(3): 404-437. 23	

DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
24	
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DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
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DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
26	

DED	 ✗	✔	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
27	

DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
28	

DED	 ✗	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
29	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
30	
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• What	is	dry	eye?	
•  Defini7on	and	Classifica7on	

• Who	is	affected?	
•  Epidemiology	

• Why	does	it	occur?	
•  Pathophysiology	

• When	is	it	diagnosed	as	dry	eye?	
•  Diagnos7c	Methodology	

• How	do	we	manage	it?	
•  Management	and	Therapy	

Who?


31	

Epidemiology

• Dry	eye	prevalence	ranges	from	5	to	50%	
• Risk	factors	

Stapleton et al. TFOS DEWS II Epidemiology Report. Ocul Surf 2017;15(3): 334-365. 
32	

Impact on quality of life

•  Severe	dry	eye	rated	as	equivalent	to	
angina	or	dialysis	

•  Impact	on	produc7vity		
•  absenteeism/presenteeism	

• Associa7on	with	depression	
•  Financial	burden		

•  personal	/	global	

Buchholz	P,	Steeds	CS,	Stern	LS,	Wiederkehr	DP,	Doyle	JJ,	Katz	LM,	Figueiredo	FC.	Ocul	Surf.	2006	Jul;4(3):155-61.	
Hallak	JA1,	Tibrewal	S,	Jain	S.	Cornea.	2015	Dec;34(12):1545-50.	 33	

• What	is	dry	eye?	
•  Defini7on	and	Classifica7on	

• Who	is	affected?	
•  Epidemiology	

• Why	does	it	occur?	
•  Pathophysiology	

• When	is	it	diagnosed	as	dry	eye?	
•  Diagnos7c	Methodology	

• How	do	we	manage	it?	
•  Management	and	Therapy	

Why?
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35	

Dry eye pathophysiology 
- a cascade of events


36	
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Aqueous-Deficient	Dry	eye	(ADDE)	

Sjögren	Syndrome	DE	
(autoimmune)	

Non-Sjögren	Syndrome	DE	
• Congenital	
• Age-related	

Lacrimal	gland	obstruc7on	

Hyposecre7on	due	to	LFU	failure	

Evapora7ve	Dry	Eye	(EDE)	

Lid	related	
•  Obstruc7ve	MGD	
•  Aperture,	congruity,	blinking	

Ocular	Surface	Related	
•  Vitamin	A	deficiency	
• Mucin/glycocalyx	deficiency	
•  Iatrogenic	

Hybrid	forms	of	Dry	Eye	Disease	(DED)	

Causes of Dry Eye Disease


Bron et al. TFOS DEWS II Pathophysiology Report. Ocul Surf 2017;15(3): 438-510 
37	

• What	is	dry	eye?	
•  Defini7on	and	Classifica7on	

• Who	is	affected?	
•  Epidemiology	

• Why	does	it	occur?	
•  Pathophysiology	

• When	is	it	diagnosed	as	dry	eye?	
•  Diagnos7c	Methodology	

• How	do	we	manage	it?	
•  Management	and	Therapy	

When?
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What is the purpose of a diagnosis?
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TFOS DEWS Defini5on

		Dry	eye	is	a	mulAfactorial	disease	of	the	
tears	and	ocular	surface	that	results	in	
symptoms	of	discomfort,	visual	disturbance,	
and	tear	film	instability	with	poten3al	
damage	to	the	ocular	surface.	It	is	
accompanied	by	increased	osmolarity	of	the	
tear	film	&	inflammaAon	of	the	ocular	
surface.	

40	

Recommenda5ons for Diagnosis TFOS DEWS


•  Symptomology	ques7onnaire	
• Osmolarity	
• Non-invasive	TFBUT	
•  Tear	func7on	Index	–	diagnos7c	value	Sjogren’s	

•  fluorescein-coated	tear	strip	placed	over	the	lower	lid	margin		
•  1.	eye	closed	-	strip	in	place	for	3	minutes	
•  2.	weong	distance	measured	
•  3.	strip	air	dried	and	intensity	of	staining	compared	to	calibrated	panel	of	
dilu7ons	=	tear	clearance	rate	

•  5.	The	TFI	is	defined	as	the	quo7ent	of	the	Schirmer	test	and	the	TCR.	

41	

Prevalence


42	
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"Dry	eye	is	a	mul7factorial	disease	of	the	
ocular	surface	characterized	by	a	loss	of	
homeostasis	of	the	tear	film,	and	
accompanied	by	ocular	symptoms,	in	which	
tear	film	instability	and	hyperosmolarity,	
ocular	surface	inflamma7on	and	damage,	
and	neurosensory	abnormali7es	play	
e7ological	roles	

43	

Dry Eye tes5ng

What tests do I need to do to confirm this? 

44	
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Se
ve
rit
y	

Selec7on	bias	

Dry	Eye		Disease	
Diagnos7c	TEST	
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Selec7on	bias	
Dry	Eye		Disease	
Diagnos7c	TEST	

Se
ve
rit
y	

Spectrum	bias	

47	

1.   Symptoms	

1.   Current	quesAonnaires	

2.   Visual	Disturbance	

1.   Symptoms	

2.   FuncAonal	tests	
3.   AberraAons	

4.   Light	scaYer	

3.   Tear	Film	Stability	

1.   Tear	film	breakup	Ame	

2.   Fluorescein	breakup	Ame	(FBUT)	

3.   Non-invasive	tear	film	breakup	Ame	

(NIBUT)	

4.   Thermography	

5.   Osmolarity	variability	

6.   Tear	evaporaAon	rate	

4.   Tear	Volume	

1.   Meniscometry	(tear	meniscus	assessment)	

2.   Phenol	red	test	
3.   Schirmer	test	

5.   Tear	film	ComposiAon	

1.   Tear	film	osmolarity	

2.   Tear	film	ferning	

6.   Damage	to	the	Ocular	Surface	

1.   Ocular	surface	staining		

2.   Impression	cytology	

3.   Lid	parallel	conjuncAval	folds	(LIPCOF)	

4.   In	vivo	confocal	imaging	

5.   Ocular	surface	sensiAvity	

7.   InflammaAon	of	the	Ocular	Surface	

1.   Ocular/conjuncAval	redness	
2.   Matrix	metalloproteinases	

3.   Cytokines	and	chemokines	

4.   Ocular	surface	immune	markers	

5.   In	vivo	confocal	imaging	

8.   Eyelid	Aspects	

1.   Anterior	

2.   Posterior	

1.   Lid	wiper	epitheliopathy	(LWE)	

2.   Interferometry	

3.   Meibography	

4.   Meibomian	gland	expressibility/

duct	assessment	

5.   In	vivo	confocal	imaging	

3.   Dynamic	

1.   Blink	/	lid	closure	analysis	
2.   Lid	sensiAvity	 48	
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Diagnosing Dry Eye


•  Signs	and	symptoms	must	be	present	
•  Exclude	differen7als	

Craig et al. TFOS DEWS II Definition and Classification Report. Ocul Surf 2017;15(3): 276-283 
49	

•  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,	are	swollen,	crusty	or	have	given	off	any	discharge?		
•  Do	you	wear	contact	lenses?		
•  Have	you	been	diagnosed	with	any	general	health	condi7ons	(including	recent	

respiratory	infec7ons)	or	are	you	taking	any	medica7ons?		
+	detailed	anterior	eye	examinaAon	differenAal	diagnosis	where	indicated	by	answers	
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as
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fic
aA

on
	T
es
ts
	

DiagnosAc	Tests	
EvaporaAve	
•  Abnormal	

lipid	
•  MGD	
	
	
	
	
	
	
Aqueous	
Deficiency	
•  Low	volume	

Ri
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r	
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is	

Screening 					Homeostasis	Markers	

Sy
m
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ol
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	6
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r	O
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I	≥
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)	

Non-Invasive	
[fluorescein]*	

	tear	Breakup	Time	<10s	

Osmolarity		
≥308mOsm/L	in	either	eye	or		

interocular	difference	>8	mOsm/
L	

Ocular	Surface	Staining	
>5	corneal	spots,	>9	

conjunc7val	spots,		or	lid	margin	
[≥2mm	length	&	≥25%	width]	

+	1	of	
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ia
gi
ng
	Q
ue
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e.g.	certain	medica7ons,	contact	
lens	wear	

TMH	
0.2mm	
	
	

	0.1mm	
	
	
																																				0.0mm	

	MGD 	lid	margin	drop-out,	displacement,	secre7on	≥13,	expressibility	3	
	 	+	lipid	absent	/	globular	/	abnormal	colored	fringes	
	 	 	plugging,	vascularity,	secre7on	8-12,	expressibility	2	
	 	 	+	lipid	meshwork	
	 	 	 	secre7on	4-7,	expressibility	1	
	 	 	 	+	lipid	wave	(flow)	/	color	fringes	

	

Symptoms	

* only to be used if NIBUT not available  
and if so, after osmolarity 

Aqueous	Deficient	Severity	
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Evapora7ve	

Aqueous	
Deficiency	

Wolffsohn et al. TFOS DEWS II Diagnostic Methodology Report. Ocul Surf 2017;15(3): 539-574 

Diagnosing	Dry	Eye	

51	

Triaging ques5ons

How	severe	is	the	eye	discomfort?		

Do	you	have	any	mouth	dryness	or	enlarged	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,	are	they	swollen,	crusty	or	is	there	any	discharge?		

Do	you	wear	contact	lenses?		

Have	you	been	diagnosed	with	any	general	health	condi7ons	(including	recent	respiratory	infec7ons)	or	
are	you	taking	any	medica7ons?		

52	
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Evapora7ve	

Wolffsohn et al. TFOS DEWS II Diagnostic Methodology Report. Ocul Surf 2017;15(3): 539-574 

Diagnosing	Dry	Eye	

Aqueous	
Deficiency	

53	

Risk factor ques5ons


	 Consistent* Probable	+ Inconclusive	# 

N
on

-m
od

ifi
ab

le
 Aging	

Female	sex	

Asian	race	

Meibomian	gland	dysfuncAon	

ConnecAve	Assue	diseases	

Sjögren	Syndrome	

Diabetes	

Rosacea	

Viral	infecAon	

Thyroid	disease	

Psychiatric	condiAons		

Pterygium 

Hispanic	ethnicity	

Menopause	

Acne	

Sarcoidosis	

		

	 

M
od

ifi
ab

le
 

Androgen	deficiency	

Computer	use	

Contact	lens	wear	

Hormone	replacement	therapy	

HematopoieAc	stem	cell		transplantaAon	

Environment:	polluAon,	low	humidity,	

sick	building	syndrome	

MedicaAons:	anAhistamines,	

anAdepressants,	anxiolyAcs,	isotreAnoin	

Low	faYy	acids	intake	

RefracAve	surgery	

Allergic	conjuncAviAs	

		

		

		

		

MedicaAons:		anAcholinergic,	

diureAcs,	beta-blockers	

Smoking	

Alcohol	

Pregnancy	

Demodex	infestaAon	

Botulinum	toxin	injecAon	

		

MedicaAons:	

mulAvitamins,	oral	

contracepAves 
54	
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Evapora7ve	

Wolffsohn et al. TFOS DEWS II Diagnostic Methodology Report. Ocul Surf 2017;15(3): 539-574 

Diagnosing	Dry	Eye	

Aqueous	
Deficiency	
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Screening diagnos5c tests


DiagnosAc	Tests	
Screening 					Homeostasis	Markers	

Sy
m
pt
om

ol
og
y	
(D
EQ

-5
	

≥	
6	
or
	O
SD

I	≥
13

)	

Non-Invasive	
[fluorescein]*	

	Tear	Breakup	Time	<10s	

Osmolarity		
≥308mOsm/L	in	either	eye	or		

interocular	difference	>8	mOsm/L	

Ocular	Surface	Staining	>5	
corneal	spots,	>9	conjunc7val	spots,		
or	lid	margin	[≥2mm	length	&	≥25%	

width]	

+	1	of	

•  Test	for	symptoms	
…	

	

56	

Symptoms assessment


	DEQ-5	≥	6 	 	 	 	 	
	OSDI	≥13	 57	

Screening diagnos5c tests


DiagnosAc	Tests	
Screening 					Homeostasis	Markers	

Sy
m
pt
om

ol
og
y	
(D
EQ

-5
	

≥	
6	
or
	O
SD

I	≥
13
)	

Non-Invasive	
[fluorescein]*	

	Tear	Breakup	Time	<10s	

Osmolarity		
≥308mOsm/L	in	either	eye	or		

interocular	difference	>8	mOsm/L	

Ocular	Surface	Staining	>5	
corneal	spots,	>9	conjunc7val	spots,		
or	lid	margin	[≥2mm	length	&	≥25%	

width]	

+	1	of	

…	then	
	
•  Test	for	signs	of	

homeosta7c	
imbalance	

58	

Tear Stability


Tear	film	breakup	Ame	
	
• Non-invasive	tear	film	
breakup	7me	(NIBUT)	<10s	

•  Fluorescein	breakup	7me	
(FBUT)	(<10s)	

•  NaFl	applica7on	method	
cri7cal	

59	

Osmolarity


• Point	of	care	test,	increasing	availability	
• Nano-litre	samples	from	lower	meniscus	/	palpebral	
conjunc7va	with	single-use	test	cards	u7lising	lab-on-
a-chip	technology	

•  measures	sample	impedance	

• Diagnos7c	criteria	(TearLab):	
• Osmolarity	value	of	≥	308mOsm/L,	or	
•  Inter-eye	difference	>	8mOsm/L	

1.	Sullivan	BD,	et	al.	Invest	Ophthalmol	Vis	Sci.	2010;51(12):6125–6130;	
2.	Keech	A,	et	al.	Current	Eye	Research,	2013;	38(4):	428–436		

Published	severity	cut-off	values:1,	2	
•  Normal	(302.2	±	8.3	mOsm/L)	
•  Mild	to	moderate	(315.0	±	11.4	

mOsm/L)		
•  Severe	(336.4	±	22.3	mOsm/L)	
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Ocular Surface Staining:


•  Corneal	punctate	spots	>5	
•  Conjunc7val	spots	>9	
•  Lid	margin	>2mm	length	&	25%	width	

Fluorescein	and	Lissamine	Green	

61	

Subtype Classifica5on
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Aqueous Deficient DED: Diagnos5cs


• Tear	volume	tests	
• Tear	meniscus	height	measurement	
• Schirmer	test	
• Phenol	red	test	

63	

Evapora5ve DED: Diagnos5cs

• Meibomian	gland	assessment—
expressibility	&	oil	flow	

• Meibography	
•  Interferometry	
• Blink	and	lid	closure	
•  Lid	margin	kera7nisa7on	
	

64	

Diagnos5c Videos


1.   Tear	film	stability	assessment	via	calcula7on	of	
tear	film	break	up	7me,	using	both	non-invasive	
	and	invasive	(fluorescein)	methods.	

2.  Evalua7on	of	the	osmolarity	of	the	tear	film	in	the	tear	meniscus	region.		
3.  Examina7on	of	ocular	surface	damage	using	sodium	fluorescein	and	lissamine	green	

ophthalmic	dyes.	
4.  Visualisa7on	and	thickness	es7ma7on	of	the	tear	film	lipid	layer.	
5.   Eversion	of	the	upper	and	lower	eyelids.	
6.  Evalua7on	of	the	lids	and	lid	margins,	diagnos7c	meibomian	gland	evalua7on	and	

meibography.	
7.   Tear	volume	assessment	via	determina7on	of	the	lower	tear	meniscus	height,	Schirmer	

strip	and	phenol	red	thread.		
8.   Ocular	surface	inflammaAon	presence	detec7on	using	MMP-9.		
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• What	is	dry	eye?	
•  Defini7on	and	Classifica7on	

• Who	is	affected?	
•  Epidemiology	

• Why	does	it	occur?	
•  Pathophysiology	

• When	is	it	diagnosed	as	dry	eye?	
•  Diagnos7c	Methodology	

• How	do	we	manage	it?	
•  Management	and	Therapy	

When?


66	
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Summary & Recommenda5ons


Diagramma7c	representa7on	of	the	process	associated	with	the	management	of	DED	 67	

Staged Management Algorithm


  

Step	1:		
•  Educa7on	regarding	the	condi7on,	its	

management,	treatment	and	prognosis	
•  Modifica7on	of	local	environment	
•  Educa7on	regarding	poten7al	dietary	

modifica7ons	(including	oral	essen7al	fa}y	acid	
supplementa7on)	

•  Iden7fica7on	and	poten7al	modifica7on/
elimina7on	of	offending	systemic	and	topical	
medica7ons	

•  Ocular	lubricants	of	various	types	(if	MGD	is	
present,	then	consider	lipid-containing	
supplements)	

•  Lid	hygiene	and	warm	compresses	of	various	
types	

Step	2:		
If	above	treatments	are	inadequate	consider:		
•  Non-preserved	ocular	lubricants	to	minimize	preserva7ve-

induced	toxicity	
•  Tea	tree	oil	treatment	for	Demodex	(if	present)	
•  Tear	conserva7on	

o  Punctal	occlusion	
o  Moisture	chamber	spectacles/goggles	

•  Overnight	treatments	(such	as	ointment	or	moisture	
chamber	devices)	

•  In-office,	physical	hea7ng	and	expression	of	the	meibomian	
glands	(including	device-assisted	therapies	such	as	LipiFlow)	

•  In-office	intense	pulsed	light	therapy	for	MGD	
•  Prescrip7on	drugs	to	manage	DEDd	

o  Topical	an7bio7c	or	an7bio7c/steroid	combina7on	
applied	to	the	lid	margins	for	anterior	blephari7s	(if	
present)	

o  Topical	cor7costeroid	(limited-dura7on)		
o  Topical	secretagogues	
o  Topical	non-glucocor7coid	immunomodulatory	drugs	

(such	as	cyclosporine)	
o  Topical	LFA-1	antagonist	drugs	(such	as	lifitegrast)	
o  Oral	macrolide	or	tetracycline	an7bio7cs	

Step	3:		
If	above	treatments	are	inadequate	consider:	
•  Oral	secretagogues	
•  Autologous/allogeneic	serum	eye	drops		
•  Therapeu7c	contact	lens	op7ons	
•  So�	bandage	lenses	
•  Rigid	scleral	lenses	

Step	4:		
If	above	treatments	are	inadequate	consider:	
•  Topical	cor7costeroid	for	longer	dura7on		
•  Amnio7c	membrane	gra�s	
•  Surgical	punctal	occlusion	
•  Other	surgical	approaches	(e.g.	tarsorrhaphy;	

salivary	gland	transplanta7on)	

•  Restore	homeostasis	of	the	ocular	
surface	

•  Advice	is	complicated	due	to:	
•  Mul7factorial	e7ology	
•  Level	1	studies	missing	
•  Is	disease	due	to	ADDE	or	EDE?	

•  Not	rigid	step-wise	approach	
•  Begin	with	simple	therapies	and	
progress	to	more	complex	

•  One	or	more	op7ons	within	each	
category	can	be	considered	
concurrently	within	that	step	of	the	
dry	eye	disease	state		

•  Op7ons	within	a	category	are	not	
ranked	according	to	importance	and	
may	be	equally	valid	
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Step 1 Treatment
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Environmental Modifica5ons


•  Locally	placed	humidifiers	
•  USB-driven	for	laptops	now	available	

• Minimise	direct	exposure	to	draughts/air	
condi7oning	

•  office	
•  in-car	vents/blowers	
•  draughts		

70 

Simple Dietary Modifica5ons


•  Increase	water	consump7on	
• Avoid	excessive	intake	of	foods	
and	fluids	that	dehydrate	the	
body	

•  salty	snacks	
•  chips	
•  popcorn	

•  french	fries	
•  cured	meats 		
•  alcohol	
•  coffee	
•  soy	sauce	

71 

Essen5al Fa[y Acids & Dry Eye 
Reviews


1. 
Roncone M, Bartle[ H, et al.: Essen5al fa[y acids for dry eye: A review. Cont Lens Anterior Eye 2010; 33;2:  49-54; quiz 100.

2. 
Rosenberg ES, Asbell PA: Essen5al fa[y acids in the treatment of dry eye. Ocul Surf 2010; 8;1:  18-28.

3. 
Rand AL, Asbell PA: Nutri5onal supplements for dry eye syndrome. Curr Opin Ophthalmol 2011; 22;4:  279-82.

4. 
Liu A, Ji J: Omega-3 essen5al fa[y acids therapy for dry eye syndrome: a meta-analysis of randomized controlled studies. Med Sci Monit 2014; 20 1583-9.

5. 
Barabino S, Horwath-Winter J, et al.: The role of systemic and topical fa[y acids for dry eye treatment. Prog Re5n Eye Res 2017.
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Studies on Dry Eye & EFA


• Protec7ve	role	for	omega-3	EFA	(DHA)	in	
cases	of	dry	eye.	1	

• Women	consuming	highest	amounts	of	
omega-3	(mainly	tuna)	had	lowest	rate	of	
dry	eye.	2	

•  Targeted	omega-6	intake	was	beneficial	in	
those	with	dry	eye.	3	

•  Topical	use	of	EFA	drops	reduced	ocular	
inflamma7on	in	mouse	model	of	dry	eye.	4	

1. Oxholm et al. Prostaglandins Leukot Essent Fatty Acids 1998; 59;4: 239-45. 
2. Miljanovic et al. Am J Clin Nutr 2005; 82;4: 887-93. 
3. Barabino et al. Cornea 2003; 22;2: 97-101. 
4. Rashid et al. Arch Ophthalmol 2008; 126;2: 219-25. 73	

Iden5fy & Eliminate/Modify  
Drugs Causing DED


• An7histamines	
• Acne	meds	(isotre7noin)	
• An7cholinergics	
• Barbiturates	
• Beta	blockers	
• Diazepam	(valium)	
• Oral	contracep7ves	
•  Tricyclic	an7depressants	

74 
Gomes et al.: TFOS DEWS II iatrogenic report. Ocul Surf 2017; 15;3:  511-538 

Ocular Lubricants


• Mainstay	of	therapy		
•  numerous	topical	formula7ons	available	

• Avoid	preserva7ves	in	severe	dry	eye	
• Very	few	RCT	have	compared	the	rela7ve	
superiority	of	a	par7cular	OTC	product	to	others	for	
DED1	

1.	Pucker	et	al.:	Over	the	counter	(OTC)	ar7ficial	tear	drops	for	dry	eye	syndrome.	Cochrane	Database	Syst	Rev	2016;	2	CD009729.	

•  Viscosity	enhancing	agents	
–  HPMC;	CMC;	HA;	CMC+HA;	HP-
guar;	HA+HP-guar	

•  Osmo7c	agents		
•  Osmoprotectants	

–  L-carni7ne;	betaine;	trehalose	
•  An7oxidants	
•  Preserva7ves	
•  Inac7ves	

–  Buffers;	excipients;	electrolytes	
•  Lipid-containing	drops		

–  nanoemulsions	
–  types/props	of	lipids	

75	

Lid Hygiene


• Appropriate	lid	hygiene	is	important	in	the	
management	of	a	variety	of	lid	condi7ons	that	
result	in	DED	

•  par7cularly	blephari7s	
•  if	used	appropriately	can	reduce	lipid	by-products	and	lipoly7c	
bacteria	associated	with	these	condi7ons		

• Proprietary	lid	scrubs	be}er	than	dilute	baby	
shampoo	applied	with	co}on	buds	

• No	universally	accepted	guidelines	for	lid	cleansing	
and	peer-reviewed	evidence	for	such	advice	is	
lacking	

•  an	area	worthy	of	study	
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Commercial Warm Compresses


• MGDRx	EyeBag	
•  www.eyebagcompany.com	

•  flax	seeds	in	a	silk	bag	
•  warmed	in	microwave	

• Bruder	mask	
• Blephasteam	

•  swimming	goggle	that	plugs	into	electrical	
socket	

•  Tranquileyes	Moist	Heat	Therapy	
goggles	

•  h}p://www.ocuso�.com/	
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Step 2 Treatment
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Tea Tree Oil for Demodex


•  The	ac7ve	component	of	TTO	is	4-Terpineol		
• Various	proprietary	formula7ons	are	now	
commercially	available	

•  various	concentra7ons	
•  foams	
•  pre-formulated	wipes	

• Rela7vely	limited	informa7on	exists	in	rela7on	to	
the	posi7ve	impact	of	TTO	on	dry	eye	symptoms	
and	signs	and	more	studies	are	needed	on	this	
topic	

Carson	et	al	(2006).	Melaleuca	alternifolia	(Tea	Tree)	Oil:	a	Review	of	An7microbial	and	Other	Medicinal	Proper7es.	Clin	Microbiol	Rev	19(1):	5-62)	
79	

Punctal Occlusion


• Many	different	designs	
•  Punctal	occlusion	

•  Collagen	plugs	
•  dissolve	

•  Silicone	plugs	
•  “permanent”	

•  Punctal	occlusion	may	be	most	successful	when	
combined	with	other	DED	treatments	

•  To	date,	no	large	scale	Level	1	studies	to	
support	the	conten7on	that	punctal	occlusion	
of	any	form	is	effec7ve	in	the	management	of	
DED.		

•  but	many	Level	2	studies	exist	
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Moisture Chamber Specs


•  Specially	designed	eyeglasses	made	to	
slow	evapora7on	of	the	tears,	provide	a	
humid	environment	and	minimize	airflow	
over	the	ocular	surface	

•  number	of	such	devices	available		

•  Level	3	evidence	only	
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Ointments


•  Severe	dry	eye	
• Nocturnal	lagophthalmos	
•  Typically	contain	mineral	oil	and	petrolatum	

•  some	contain	lanolin	
•  Many	op7ons	available	

82 

Prescrip5on Drug Op5ons


• Topical	
• Topical	an7bio7c	
• Topical	cor7costeroid	
• Topical	combo	an7bio7c/steroid	
• Topical	non-glucocor7coid	immunomodulatory	
• Topical	LFA-1	antagonist	

• Systemic	
• Oral	macrolide	an7bio7cs	

83 

An5-Inflammatory Therapy


•  Topical	glucocor7coids	
•  9	RCT	
•  Complica7ons:	IOP	raise,	cataracts,	infec7on	

•  Non-glucocor7coid	immunomodulators	
•  Cyclosporine	
•  Tacrolimus	
•  NSAIDs	
•  Biologics	

•  LFA-1	antagonist	
•  Inflammatory	modula7on	with	systemic	&	topical	an7bio7cs	

•  tetracyclines	
• Macrolide	treatments	

•  azithromycin	
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Steps 3 & 4 Treatment
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Secretagogues


• Secretagogues	
•  Topical	

•  Aqueous	s7mula7on	
•  diquafosol	tetrasodium;	lacri7n	

•  Mucin	s7mula7on	
•  diquafosol	tetrasodium;	rebamipide	

•  Lipid	s7mula7on	
•  insulin-like	growth	factor	1	(IGF-1)	

• Oral	
•  pilocarpine;	cevimeline	

•  best	for	oral	dryness	(Sjogren	syndrome) 		
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Biological Tear Subs5tutes


• Autologous	serum	
• Adult	allogeneic	serum	
• Umbilical	cord	serum	
• Platelet	prepara7ons	

•  generally	posi7ve	results	
•  non-standard	prepara7on	methods	
•  difficult	to	directly	compare	results	between	studies	

87	

Contact Lens Op5ons


• O�en	used	for	varia7ons	of	“corneal	exposure”	
•  lagophthalmos	/	nocturnal	lagophthalmos	
•  Bells	palsy	
•  Entropion	and	ectropion	

•  Treatments	
•  so�	bandage	lenses	
•  RGP	scleral	lenses	

88	

Amnio5c Membrane Grais

•  Human	amnio7c	membrane	is	a	unique	collagenous	
membrane	derived	from	the	innermost	submucosa	of	the	
placenta	

•  Amnio7c	membrane	contains	collagen	types	I,	III,	IV,	V,	and	VII,	
and	specialized	proteins	such	as	fibronec7n,	laminins,	
proteoglycans,	and	glycosaminoglycans	

•  Also	contains	essen7al,	ac7ve,	growth	factors	such	as	
epidermal	growth	factor	(EGF),	transforming	growth	factor	
beta	(TGF-b),	fibroblast	growth	factor	(FGF),	and	platelet-
derived	growth	factor	(PDGF)	that	promotes	and	accelerates	
epithelializa7on	

•  Commercially	available	forms	now	available	
•  typically	dissolve	in	approximately	one	week	and	the	conformer	ring	/
contact	lens	can	then	be	removed	
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Surgical Approaches


•  Tarsorrhaphy	
•  Surgical	treatment	for	conjunc7vochalasis	
•  Essen7al	blepharospasm	treatment	with	botulinum	neurotoxin	
•  Lid	correc7ons 		

•  Dermatochalasis 		
•  Blepharoptosis	(ptosis) 		
•  Lower	lid	blepharoplasty	

•  Conjunc7val	surgery		
•  Mechanical	dacryoreservoirs	
•  Major	salivary	gland	transplanta7on	

•  Paro7d	duct	transposi7on	
•  Microvascular	submandibular	gland	transplanta7on	

•  Minor	salivary	gland	autotransplanta7on 		
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Incorpora5ng TFOS DEWS II in clinical prac5ce
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Incorpora5ng TFOS DEWS II in clinical prac5ce
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Incorpora5ng TFOS DEWS II in clinical prac5ce


New perspectives in  
diagnosing and managing  

dry eye 

 

 - incorporating TFOS DEWS II in clinical practice 
•  James S Wolffsohn 

•  BSc (Hons) MBA PhD FCOptom FAAO (Diplomate) FBCLA 

•  Assoc Pro-Vice Chancellor, Professor of Optometry 
•  Aston University, Birmingham, UK 
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