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Abstract
Background/Objectives: Dupilumab-	associated	 ocular	 surface	 disease	
(DAOSD)	 is	 of	 particular	 relevance	 in	 patients	 with	 atopic	 dermatitis	 (AD).	
Guidance	on	DAOSD	assessment	and	management	in	the	Australian	setting	is	
needed	to	reduce	its	impact	and	minimise	disruption	to	treatment.
Methods: A	systematic	review	of	the	literature	was	undertaken	to	identify	data	
pertaining	 to	 the	 incidence,	 pathophysiology,	 risk	 factors	 and	 management	 of	
DAOSD.	A	critical	review	of	this	literature	was	used	to	inform	a	decision	frame-
work	 for	 dupilumab-	prescribers	 and	 develop	 a	 graded	 severity	 scoring	 tool	 to	
guide	appropriate	management	options.
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INTRODUCTION
Dupilumab	is	a	fully	human	monoclonal	antibody	that	
binds	to	the	alpha	subunit	of	the	interleukin	(IL)-	4	re-
ceptor	heterodimer	complex	and	blocks	 the	 signalling	
of	IL-	4	and	IL-	13,	both	of	which	are	key	drivers	of	type	
2	 inflammation.1	 In	 Australia	 dupilumab	 is	 indicated	
for	 use	 in	 moderate	 to	 severe	 atopic	 dermatitis	 (AD;	
patients	 ≥12	years),	 severe	 AD	 (patients	 6–	11	years),	
moderate	 to	 severe	 asthma	 with	 type	 2	 inflammation	
(patients	 ≥6	years)	 and	 chronic	 rhinosinusitis	 with	
nasal	polyps	(CRSwNP;	patients	≥18	years).	Dupilumab	
has	a	known	association	with	the	emergence	of	a	range	
of	inflammatory	ocular	symptoms.	This	association	has	
commonly	 been	 described	 as	 dupilumab-	associated	
conjunctivitis	in	the	literature,	and	is	now	collectively	
referred	to	as	dupilumab-	associated	ocular	surface	dis-
ease	(DAOSD).	Although	most	cases	are	self-	limiting,	it	
has	prompted	a	call	for	interdisciplinary	collaboration	
to	ensure	appropriate	diagnosis	and	management.2	This	
article	summarises	current	understanding	of	the	epide-
miology,	risk	factors	and	pathophysiology	for	DAOSD,	
and	 presents	 an	 interdisciplinary	 decision	 framework	
to	 aid	 the	 recognition	 and	 management	 of	 DAOSD	 in	
Australia.

MATERIALS AND METHODS

A	series	of	systematic	searches	of	the	PubMed	database	
(21	 July	 2021)	 using	 key	 words	 (“dupilumab”	 AND	
“conjunctivitis”/	 “ocular”/	 “eye”/	 “ocular	 surface	 dis-
ease”	 AND	 “management”/	 “treatment”)	 identified	
394	 citations.	 After	 removal	 of	 duplicates,	 the	 titles	 of	
132	citations	were	screened	for	relevancy,	and	112	were	
retained.	 The	 abstracts	 of	 these	 112	 citations	 were	 re-
viewed	 for	 original	 information	 regarding	 DAOSD	
and	 87	 were	 retained	 for	 full-	text	 appraisal.	 After	 full-	
text	 review,	 the	 final	 set	 of	 87	 retained	 citations	 was	

Results: DAOSD	typically	emerges	within	4 months	of	commencing	dupilumab	
and	the	occurrence	of	new	events	diminishes	over	time.	The	reported	incidence	
varies	widely	depending	on	the	nature	and	source	of	the	data:	8.6–	22.1%	(clini-
cal	trials	programme),	0.5–	70%	(real-	world	data;	differences	in	study	size,	dura-
tion	of	follow-	up,	ophthalmologist	intervention,	use	of	prophylaxis).	Occurrence	
increases	with	AD	severity	and	in	patients	with	prior	history	of	ocular	disease;	
pathophysiology	 is	 still	 to	 be	 fully	 characterised.	 Management	 options	 have	
evolved	 over	 time	 and	 include	 lubricants/artificial	 tears,	 corticosteroids,	 cal-
cineurin	inhibitors,	antihistamines,	anti-	inflammatory	agents	and	antimicrobial	
agents.	Current	 therapies	aim	to	resolve	symptoms	or	reduce	severity	 to	 levels	
sufficiently	tolerable	to	enable	continuation	of	dupilumab	therapy.
Conclusions: Recommendations	 for	DAOSD	assessment	and	management	 in-
clude	 identification	 of	 high-	risk	 patients,	 vigilance	 for	 red	 flags	 (keratoconus,	
herpetic	and	bacterial	keratitis),	regular	assessment	of	symptom	severity	(before	
and	during	dupilumab	therapy),	conservative	management	of	mild	DAOSD	by	
the	prescribing	physician	and	ophthalmologist	referral	for	collaborative	care	of	
moderate–	severe	DAOSD	and	high-	risk	patients.

K E Y W O R D S

atopic	dermatitis,	collaborative	care,	dupilumab,	ocular	surface	disease,	symptom	
management,	symptom	severity

Synopsis/Key Sentence
In	patients	with	moderate–	severe	atopic	dermati-
tis,	proposed	recommendations	for	identification	
of	high-	risk	patients,	vigilance	for	red	flags,	regu-
lar	assessment	of	symptom	severity	and	collabora-
tive	interdisciplinary	management	aim	to	reduce	
the	 impact	 of	 dupilumab-	associated	 ocular	 sur-
face	disease	(DAOSD)	and	minimise	disruption	to	
dupilumab	therapy.
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classified	 into	 subgroups	 (incidence,	 pathophysiology,	
risk	factors,	management)	based	on	their	primary	con-
tent	(Figure S1)	and	used	to	inform	decision	frameworks	
to	 guide	 recommendations	 for	 recognition,	 manage-
ment	and	referral	of	patients.

RESULTS

Epidemiology and clinical presentation of 
DAOSD

Data	from	the	dupilumab	clinical	trial	programme	demon-
strate	a	higher	incidence	of	treatment-	emergent	conjunc-
tivitis	 in	adult	patients	with	AD	treated	with	dupilumab	
(8.6–	22.1%)	 versus	 placebo-	treated	 patients	 (2.1–	11.1%).3	
Similar	 findings	 have	 been	 reported	 in	 adolescents.4	
These	 adverse	 events	 are	 more	 prevalent	 in	 patients	 re-
ceiving	dupilumab	for	management	of	AD	and	less	preva-
lent	in	other	indications	(asthma	0–	2.3%,	CRSwNP	1.6%).3	
Incidence	rates	were	higher	at	week	16	(22.1%)	than	week	
52	(17.9%),3	and	were	further	reduced	to	10.7%	at	week	76	
in	the	open-	label	extension	study.5	In	more	recent	compar-
ative	trials,	the	incidence	of	conjunctivitis	at	week	16	was	
less	than	10%	in	patients	receiving	dupilumab	(Table 1).6,7

Outside	of	the	clinical	trial	setting,	real-	world	data	re-
port	inconsistent	findings	(Table 1).	A	review	of	15	stud-
ies	 involving	 951	 patients	 reported	 an	 overall	 incidence	
of	 26.1%,	 with	 the	 range	 varying	 from	 7.8	 to	 70%	 across	
studies	spanning	6	to	52	weeks	in	duration.8	Overall,	the	
reported	incidence	was	higher	in	small,	short-	term	studies	
of	up	 to	16	weeks	and	 lower	 in	 larger,	 longer-	term	data-
sets,	and	the	range	of	the	data	was	more	widely	variable	
in	retrospective	analyses	 than	 it	was	 in	prospective	real-	
world	datasets.	Annual	incidence	rates	derived	from	two	
large	 pharmacovigilance	 datasets	 were	 lower	 than	 have	
been	 observed	 in	 the	 clinical	 trials	 programme	 (range:	
6.2–	6.5%).9,10	 Retrospective	 data	 support	 a	>	50%	 reduc-
tion	in	the	occurrence	of	DAOSD	at	24	weeks	in	patients	
who	underwent	ocular	examination	prior	to	starting	ther-
apy	(27.7%	without	examination,	12.0%	with	examination	
and	 subsequent	 prophylactic	 therapy).11	 Low	 incidence	
rates	(0–	5.1%)	have	been	observed	in	uncontrolled,	retro-
spective	data	from	single	centre	cohorts	in	which	patients	
had	been	advised	to	use	lubricating	eye	drops	prophylac-
tically	at	the	commencement	of	dupilumab	therapy.12–	14

Patients	characteristically	present	with	mild–	moderate,	
non-	specific	 ocular	 symptoms,	 including	 irritation/pain,	
redness,	 itchiness,	dryness,	tearing,	discharge,	photosen-
sitivity,	 blurred	 vision	 and	 foreign	 body	 sensation	 after	
commencing	 dupilumab.15–	17	 Large	 pharmacovigilance	
datasets	report	conjunctivitis	(4.96%),	eye	pruritus	(4.95%),	
ocular	hyperaemia	(4.30%),	dry	eye	(3.87%),	eye	irritation	

(3.06%)	and	increased	lacrimation	(2.80%)	to	be	the	most	
common	 ocular	 adverse	 events	 in	 patients	 treated	 with	
dupilumab.15	 A	 detailed	 analysis	 of	 real-	world	 big	 data,	
derived	from	the	World	Health	Organisation	(WHO)	phar-
macovigilance	database	and	using	Medical	Dictionary	for	
Regulatory	Activities	(MedDRA)	preferred	terms,	has	re-
viewed	 20,548	 adverse	 event	 reports	 for	 dupilumab	 and	
identified	 246	 positive	 signals	 of	 which	 61	 were	 related	
to	eye	disorders	and	38	were	anatomically	related	to	the	
ocular	surface	(Figure S2).10	These	authors	emphasise	dif-
ficulty	in	differentiating	adverse	effects	that	are	specific	to	
dupilumab	use	from	those	that	are	related	to	AD	itself.10

Ocular disorders and symptoms in patients 
with AD

Compared	with	the	general	population,	patients	with	AD	
have	a	high	baseline	prevalence	of	ophthalmological	co-
morbidity	prior	to	dupilumab	treatment.18–	20	Analysis	of	
baseline	screening	data	from	the	phase	3	study	LIBERTY	
AD	 CHRONOS	 demonstrated	 a	 high	 burden	 of	 ocular	
surface	disorders.20	Overall,	38.6%	of	patients	enrolled	re-
ported	 having	 at	 least	 one	 eye	 disorder	 in	 the	 past	 year	
(dry	 eye	 20.5%,	 perennial	 allergic	 conjunctivitis	 15.0%,	
atopic	 keratoconjunctivitis	 12.2%,	 ophthalmic	 herpes	
simplex	4.2%,	ophthalmological	rosacea	2.7%	and	kerato-
conus	2.1%).	The	majority	(70.1%)	reported	having	at	least	
one	 ocular	 symptom	 in	 the	 month	 prior	 to	 enrolling	 in	
the	 trial;	 these	symptoms	were	mostly	mild	(discomfort,	
26.1%,	itching	33.7%,	redness	30.8%	and	tearing	31.6%	of	
patients)	with	 less	 than	10%	of	patients	reporting	severe	
symptoms.20

The	 incidence	 of	 ocular	 surface	 disorders	 increases	
with	AD	severity.	For	example,	 the	estimated	annual	 in-
cidence	of	keratoconus,	a	corneal	disease	related	to	eye-	
rubbing,	 is	 reported	 to	 be	 0.5–	39%	 among	 patients	 with	
AD	(vs.	0.05%	in	the	general	population),	but	is	not	usu-
ally	observed	in	patients	with	milder	disease	(defined	as	
patients	 with	 low	 Severity	 Scoring	 of	 Atopic	 Dermatitis	
[SCORAD,	0–	103	scale]	index	scores	of	≤25).21

Pathophysiology

The	pathophysiology	of	DAOSD	remains	to	be	fully	char-
acterised.	 Several	 different	 hypotheses	 have	 been	 pro-
posed,	 including	 a	 reduction	 in	 tear	 production,22	 local	
immunodeficiency	increasing	the	propensity	for	bacterial	
and	viral	infections,	and	unmasking	pre-	existing	subclini-
cal	inflammation.23	An	increase	in	numbers	of	Demodex	
mites	 in	 hair	 follicles,	 which	 thrive	 in	 conditions	 of	 re-
duced	 IL-	4	 and	 IL-	13,	 could	 result	 in	 meibomian	 gland	
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T A B L E  1 	 Reports	of	conjunctivitis	after	dupilumab	treatment	in	patients	with	atopic	dermatitis

References Study design N Conjunctivitis % Follow- up period

Clinical	trials Randomised,	double-	blind,	placebo-	
controlled	study

Akinlade3 Monotherapy 1564 Dupilumab:	90/1047
Placebo:	11/517

8.6
2.1

16	weeks

Akinlade3 CHRONOS 740 Dupilumab:	76/425
Placebo:	25/315

17.9
7.9

52	weeks

Akinlade3 CAFÉ 325 Dupilumab:	48/217
Placebo:	12/108

22.1
11.1

16	weeks

Deleuran5 Open	label	extension	study 1491 160/1491 10.7 76	weeks
Bieber6 JADE	COMPARE 837 Dupilumab:	15/242

Abrocitinib:	5/464
Placebo:	3/131

6.2
1.1
2.3

16	weeks

Blauvelt7 HEADS	UP 692 Dupilumab:	29/344
Upadacitinib:	5/348

8.4
1.4

16	weeks

Real-	world	observational	data
Wang9 Pharmacovigilance	database:	FDA	

Adverse	event	reports
17,771 3449/17,771 19.4 3	years	(June	2017–	

June	2020)
Park10 Pharmacovigilance	database:	WHO	

Adverse	event	reports
20,548 62/246	positive	signals 24.8 4	years	(2016–	2019)

Olesen47 Prospective 43 7/43 16.3 12	weeks
Touhouche42 Prospective 46 16	/46 34.8 16	weeks
Nettis40 Prospective 72 29/72 40.3 16	weeks
Achten39 Prospective 167 66/167 39.5 52	weeks
Ariëns48 Prospective	BIODAY	Registry 210 72/210 34.1 52	weeks
Calabrese12 Retrospective:	Prophylaxis	with	

lubricant	eye	drops
277 14/277 5.1 20	months	(May	

2018-	Jan	2020)
Simonetti13 Retrospective:	Prophylaxis	with	

lubricant	eye	drops
104 2/104 1.9 52	weeks

Pistone14 Retrospective:	Prophylaxis	with	
lubricant	eye	drops

30 0/30 0.0 24	weeks

Napolitano49 Retrospective 403 42/403 10.4 33	months	(Jun	
2018-	Feb	2021)

Faiz50 Retrospective 241 84/241 38.1 12	weeks
Treister46 Retrospective 142 12/142 8.5 52	weeks
Fargnoli51 Retrospective 109 12/109 11.0 16	weeks
Popiela41 Retrospective 28 14/28 50.0 32	months	(Jan	

2017-	Aug	2019)
Katsuta34 Retrospective 28 17/28 60.7 12	months	(Aug	

2018-	May	2019)
Nahum17 Retrospective 37 16/37 43.2 16	months	(Mar	

2018-	Jun	2019)
Jo52 Retrospective 58 17/58 29.6 <16	weeks
Jo52 Retrospective 58 4/58 6.9 16–	52	weeks
Ivert37 Retrospective 10 7/10 70.0 Up	to	7 months
Raffi38 Retrospective 48 14/48 29.2 2	years
Waldman53 Retrospective 85 23/85 27.1 3	years	(Apr	2017-	

Apr	2019)
Maudinet11 Retrospective 18 5/18 27.7 24	weeks
Maudinet11 Retrospective:	Ocular	examination	

prior	to	commencing	therapy
25 3/25 12.0 24	weeks

Armario-	Hita54 Retrospective 70 6/70 8.6 24	weeks
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dysfunction	 and	 the	 development	 of	 an	 ocular	 rosacea-	
like	disease.24,25

The	phase	2	trial	of	lebrikizumab	(a	specific	anti-	IL-	13	
blocker)	 reported,	 in	 a	 population	 with	 less	 severe	 AD	
than	was	included	in	dupilumab	studies,	a	low	incidence	
of	conjunctivitis	(9.6%	vs.	7.5%	for	placebo),26	leading	the	
authors	 to	 hypothesise	 that	 a	 combination	 of	 IL-	4	 and	
IL-	13	 inhibition	 may	 be	 necessary	 for	 the	 development	
of	 dupilumab-	associated	 conjunctivitis.27	 However,	 data	
from	 the	 phase	 3	 trials	 programme	 with	 tralokinumab,	
which	 also	 specifically	 neutralises	 IL-	13,	 has	 reported	 a	
2–	3	 fold	 increase	 in	 conjunctivitis	 versus	 placebo	 (7.5%	
vs.	 3.2;	 hazard	 ratio	 2.4	 [95%	 CI	 1.5,3.8]),28,29	 providing	
evidence	that	argues	against	IL-	4	being	the	sole	driver	of	
conjunctivitis.30

Mechanistically,	 it	 has	 been	 suggested	 that	 inflam-
matory	 symptoms	 could	 be	 the	 result	 of	 an	 increase	 in	
systemic	 bioavailability	 of	 free	 IL-	4	 and	 IL-	13,	 via	 acti-
vation	of	IL-	13R	alpha	2	receptors	and/or	stimulation	of	
CD40-	dependent	immunoglobulin	E	(IgE)	pathways31	or	
decreased	IgE	recycling	caused	by	decreased	conjunctival	
diffusion	and	increased	elimination	of	dupilumab	via	neo-
natal	 Fc	 receptor-	dependent	 mechanisms.22	 Combined,	
this	 quantitative	 and	 kinetic	 reduction	 in	 local	 dupi-
lumab	 bioavailability	 could	 result	 in	 a	 reduced	 duration	
of	action	 in	 the	eye,	explaining	 the	observed	symptoms,	
time-	lag	from	treatment	commencement	to	onset,	and	the	
increased	incidence	in	patients	with	severe	AD.32	However,	
it	does	not	explain	the	goblet	cell	scarcity	observed	in	pa-
tients	with	ophthalmologist-	confirmed	conjunctivitis	who	
subsequently	underwent	diagnostic	conjunctival	biopsy.33	
The	IL-	13	blocking	effect	of	dupilumab	might	reduce	gob-
let	cells	and	mucin	production	in	some	patients	with	AD,	
resulting	in	irritative	conjunctivitis.33	In	addition	to	this,	
barrier	 disruption	 is	 thought	 to	 play	 a	 role,30	 supported	
further	by	the	very	low	rates	of	conjunctivitis	in	patients	
with	asthma	receiving	dupilumab.3	 In	directly	compara-
tive	trials	versus	dupilumab,	lower	rates	of	conjunctivitis	
have	been	reported	with	two	janus	kinase	(JAK)	inhibitors	
abrocitinib	 (1.1%	 vs	 6.2%	 at	 week	 16)6	 and	 upadacitinib	
(1.4%	vs.	8.4%	at	week	16),7	but	to	date	no	mechanistic	ex-
planation	has	been	provided	for	these	differences.

Analysis	 of	 blood	 leucocyte	 counts	 in	 dupilumab-	
treated	patients	with	 (17/28)	and	without	 (11/28)	 symp-
toms	of	DAOSD	showed	statistically	significantly	higher	
increases	 in	 eosinophils	 (at	 month	 2)	 and	 basophils	 (at	
months	2	and	3)	over	pre-	treatment	baseline	levels	in	the	
patients	with	DAOSD.34	In	most	patients	with	DAOSD	ei-
ther	both	eosinophils	and	basophils	were	elevated	or	ba-
sophils	alone	were	elevated	and	this	increase	in	basophil	
counts	compared	with	baseline	levels	coincided	with	the	
emergence	of	conjunctivitis,	suggesting	that	a	change	in	

the	levels	of	circulating	basophils	could	serve	as	a	novel	
surrogate	marker	for	monitoring	DAOSD.34

Risk factors

Prior	history	of	ocular	disease	 is	 the	most	 frequently	re-
ported	risk	factor	for	DAOSD.35–	38	This	is	predominantly	
described	as	prior	conjunctivitis,12,39,40	atopic	keratocon-
junctivitis,17,41	 dry	 eye	 disease	 with	 superficial	 punctate	
keratitis42	or	ocular	complications,34	with	incidence	rates	
ranging	between	42.8%12	and	72.7%.39	Only	a	minority	of	
case	 reports	 describe	 DAOSD	 in	 patients	 with	 no	 prior	
ocular	history.43–	45

Other	 pre-	existing	 factors	 for	 DAOSD	 include	 severe	
AD,17,35,39,46	the	presence	of	facial12	or	eyelid42	eczema,	a	
history	of	 food	allergy,42	a	 family	history	of	atopy,17	and	
elevated	 baseline	 levels	 of	 IgE,35,36,42	 serum	 thymus	 and	
activation-	regulated	chemokine	 (TARC)35,36	or	blood	eo-
sinophil	counts.36,42	Despite	 looking	at	a	number	of	 fac-
tors,	 multivariable	 regression	 analysis	 in	 a	 sample	 of	 96	
patients	found	only	a	prior	history	of	conjunctivitis	to	be	
a	 significant	 contributor	 to	 DAOSD	 (hazard	 ratio	 21.31;	
95%CI,	5.03–	90.26).40

Management

The	overall	management	approach	to	DAOSD	has	evolved	
over	time.	Across	the	clinical	development	programme	1%	
(2/217)	of	patients	discontinued	dupilumab	therapy	due	to	
DAOSD,3	and	a	further	1.4%	(3/217)	patients	who	had	ex-
perienced	DAOSD	withdrew	 from	dupilumab	 therapy	be-
cause	of	conjunctivitis-	related	adverse	events	in	the	3-	year	
open-	label	 extension	 study.5	 Similar	 outcomes	 have	 been	
observed	in	the	BioDay	registry	data,	with	2.4%	(5/210)	of	
patients	discontinuing	therapy	due	to	conjunctivitis,48	and	
in	 recent	 larger	 real-	world	 observational	 case	 series	 the	
majority	 of	 patients	 who	 experienced	 DAOSD	 remained	
on	dupilumab	therapy	[range	84–	100%].12,39,49	It	is	now	ac-
cepted	that,	where	possible,	discontinuation	of	dupilumab	
should	 be	 avoided.15,23,55–	58	 Several	 authors	 support	 a	
multidisciplinary	 management	 approach.	 The	 process	 by	
which	this	has	been	achieved	has	been	variable.	There	are	
reports	of	involving	the	ophthalmologist	before	commenc-
ing	 dupilumab.13,42	 Others	 wait	 until	 DAOSD	 symptoms	
occur,15,58	 or	 recommend	 an	 optional	 initial	 consultation	
with	mandatory	referral	if	symptoms	occur	after	dupilumab	
has	 commenced.55	 Those	 that	 wait	 for	 referral	 advocate	 a	
tiered	approach	wherein	milder	cases	are	managed	by	the	
prescribing	 clinician	 and	 referral	 to	 an	 ophthalmologist	
occurs	 if	 there	 is	 no	 improvement	 within	 a	 pre-	specified	
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timeframe,	 typically	 2	weeks,	 or	 the	 patient	 presents	 with	
moderate	to	severe	ocular	symptoms.15,23,39,45,52,56–	58

Grading	systems

Symptom-	based	grading	systems	have	been	suggested	to	
aid	with	management.	To	date,	two	grading	systems	have	
been	proposed	in	the	literature.	The	Utrecht	Ophthalmic	
Inflammatory	 and	 Allergic	 disease	 ocular	 surface	 score	
has	 been	 used	 to	 determine	 the	 presence	 and	 extent	 of	
ophthalmological	characteristics	(blepharitis,	meibomian	
gland	 dysfunction,	 tarsal	 conjunctivitis,	 bulbar	 conjunc-
tivitis,	 limbitis,	 limbal	 vascularisation,	 corneal	 punctate	
hurricane	 pattern	 and	 overall	 severity	 of	 the	 conjunc-
tivitis)	 and	 assign	 an	 overall	 severity	 grading	 of	 mild,	
moderate	or	severe.39	However,	the	examinations	in	this	
assessment	 tool	 are	 undertaken	 by	 an	 ophthalmologist	
rendering	 it	 unsuitable	 as	 a	 tool	 for	 the	 dupilumab	 pre-
scriber.	 Moreover,	 the	 authors	 did	 not	 report	 how	 this	
grading	was	to	be	used	to	direct	clinical	management,	not-
ing	only	 that	 the	majority	of	patients	required	combina-
tion	therapy	with	 lubricant	eye	drops,	corticosteroid	eye	
drops	and/or	tacrolimus	0.1%	skin	ointment.	In	a	centre	
in	the	United	States,	a	retrospective	chart	review	was	used	
to	develop	a	simplified	scoring	system	based	on	the	pres-
ence	of	five	symptoms	(light	sensitivity,	irritation	or	pain,	
discharge,	redness	and	pruritus).16	A	simple	dichotomous	
scoring	 cut-	off	 was	 proposed	 to	 allocate	 management	
pathways,	with	mild	DAOSD	managed	by	the	initial	treat-
ing	physician	and	 those	with	 severe	DAOSD	referred	 to	
the	ophthalmologist	for	consultation.	The	main	limitation	
of	this	tool	is	that	it	assesses	only	the	presence/absence	of	
eye	symptoms	without	accounting	for	their	impact	on	the	
patient.

Prophylaxis

The	 lower	 threshold	 for	 development	 of	 DAOSD	 in	 pa-
tients	with	AD	who	report	pre-	existing	ocular	disorders,	
and	the	higher	prevalence	of	ocular	comorbidities	among	
patients	 with	 AD,	 has	 prompted	 the	 emergence	 of	 pro-
phylactic	 management	 strategies	 in	 some	 centres,	 even	
though	 supporting	 data	 remain	 limited	 at	 this	 time.12–	14	
Prophylaxis	 with	 lubricating	 eye	 drops	 coinciding	 with	
the	commencement	of	dupilumab	therapy,	without	prior	
referral	 to	an	ophthalmologist,	has	been	associated	with	
a	 low	 (0–	5%)	 incidence	 of	 conjunctivitis.12–	14	 Different	
products	 have	 been	 utilised,	 including	 trehalose/hyalu-
ronic	 acid,12	 herbal	 extracts/hyaluronic	 acid13	 and	 arti-
ficial	 tears	 (formulation	 not	 specified)	 combined	 with	
environmental	 control	 (avoiding	 dry	 environments	 and	

smartphone	abuse).14	Others	have	suggested	patients	with	
palpebral/facial	eczema	and/or	dry	eye	be	referred	to	an	
ophthalmologist	for	consideration	of	prophylaxis	prior	to	
commencing	dupilumab.42	One	paper	reports	outcomes	in	
14	(out	of	277)	patients	who	experienced	conjunctivitis	de-
spite	receiving	prophylaxis,	the	majority	of	whom	(85.7%,	
12/14)	 responded	 to	 tacrolimus	 0.1%	 skin	 ointment	 ap-
plied	 to	 the	eyelids,	and	one	patient	with	 follicular	con-
junctivitis	responded	to	ciclosporin	ophthalmic	drops.12

Treatment	options	and	outcomes

Treatment	 options	 utilised	 to	 date	 include	 a	 variety	 of	
topical	 preparations	 (Table  S1),	 including	 lubricants/ar-
tificial	 tears,	 corticosteroids,	calcineurin	 inhibitors,	anti-
histamines,	 anti-	inflammatory	 agents	 and	 antimicrobial	
agents.	The	majority	of	management	data	come	from	case	
reports	and	observational	case	series	 in	which	 the	 treat-
ment	protocols	have	been	individualised	based	on	initial	
symptomology	 and	 subsequent	 responses	 to	 treatments	
provided.

In	 early	 reports	 of	 single	 patient	 cases,	 the	 use	 of	
either	 lubricants	 alone37	 or	 lubricants	 in	 combina-
tion	with	antibiotic	eye	drops45,59	or	antihistamine	eye	
drops45	appeared	to	be	insufficient	to	resolve	symptoms.	
It	has	previously	been	observed	that	moderate-	to-	severe	
conjunctivitis	 typically	 requires	 anti-	inflammatory	 eye	
drops	 or	 eye	 drops	 containing	 corticosteroids	 or	 cal-
cineurin	 inhibitors.56,60	 Accordingly,	 the	 majority	 of	
patients	 were	 managed	 with	 corticosteroid	 eye	 drops	
either	 alone,11,16,35,39,52,58	 or	 in	 combination	 with	 lu-
bricants,16,39,41	 calcineurin	 inhibitors16,39,41,43,52,61,62	 or	
other	 combinations.16,39,43,52	 Corticosteroid	 use,	 alone	
or	 in	 combination	 with	 other	 active	 agents,	 was	 re-
ported	 to	 have	 resulted	 in	 symptom	 resolution	 within	
3	 to	 12	months	 in	 around	 75%	 of	 the	 patients	 trea
ted.16,17,40,41,43,52,58,61	 Maintenance	 therapy,	 encompass-
ing	 a	 reduced	 frequency	 of	 use	 of	 corticosteroid	 eye	
drops	 alone	 or	 in	 combination	 with	 other	 agents,	 was	
required	to	provide	ongoing	symptom	control	in	a	sub-
set	of	patients,39–	41,52	most	notably	those	with	more	se-
rious	 DAOSD	 or	 prior	 complications	 including	 atopic	
keratoconjunctivitis.41

Initial	 reviews	 (2019)	 of	 DAOSD	 suggested	 fluoro-
metholone	 0.1–	1%	 eye	 drops	 as	 a	 reasonable	 choice	 for	
primary	 corticosteroid	 treatment	 due	 to	 its	 lower	 intra-
ocular	 penetration.3,56,63	The	 updated	 literature	 supports	
a	wider	use	of	different	corticosteroid	eyedrops,	with	flu-
orometholone	 0.1–	1%,16,35,39,41,44,45,52,55,61,64,65	 dexameth-
asone	 0.1%,11,16,35,37,39,41,61,66–	68	 prednisolone	 phosphate	
0.5%37,39,41,43,69	 and	 prednisolone	 acetate	 1.0%16,66,70	 the	
most	frequently	used.	Other	than	the	initial	severity	of	the	
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ocular	 symptoms	 and	 the	 extent	 of	 symptom	 resolution	
achieved,	no	clinical	 rationale	was	provided	with	regard	
to	 the	 choice	 of	 corticosteroid	 eye	 drops	 or	 the	 order	 in	
which	different	products	were	trialled.

Off-	label	use	of	calcineurin	inhibitor	eye	drops	(e.g.	
ciclosporin	 0.05%–	1.0%,	 tacrolimus	 0.03–	0.1%),	 alone	
or	in	conjunction	with	corticosteroids	was	a	commonly	
used	management	strategy.16,39,41,43	Topical	ocular	ciclo-
sporin	 does	 not	 enter	 the	 anterior	 chamber	 of	 the	 eye	
and	 has	 good	 immunomodulatory	 effect	 on	 the	 ocular	
surface.	If	 the	 inflammation	extends	to	 the	eyelids,	 for	
example,	 in	 patients	 with	 blepharitis	 or	 blepharocon-
junctivitis,	 tacrolimus	 ointment	 applied	 to	 the	 eyelids	
twice	 daily	 for	 3	weeks	 and	 tapered	 down	 gradually	 to	
twice	 a	 week	 has	 been	 suggested	 to	 be	 effective	 and	
well-	tolerated.18,61	 Pimecrolimus	 1.0%	 skin	 cream	 ap-
plied	twice-	daily	to	the	external	eyelid	has	been	used	as	
an	 alternative.60	 Ongoing	 short	 pulses	 of	 therapy	 with	
prednisolone	acetate	1%	eye	drops	plus	a	calcineurin	in-
hibitor	have	been	suggested	as	a	strategy	to	prevent	re-
currences	of	ocular	symptoms	with	ongoing	dupilumab	
therapy	amongst	patients	in	whom	symptom	control	has	
been	achieved.70

Antibiotics,	 antiviral	 and	 antifungal	 agents	 were	 less	
frequently	used	management	options	and	typically	asso-
ciated	with	specific	case	scenarios	including	DAOSD	mis-
diagnosis,	 DAOSD	 with	 an	 additional	 infectious	 agent,	
or	 prophylaxis	 of	 the	 same	 in	 high-	risk	 patients.	 In	 a	
case	 report	 of	 blepharoconjunctivitis	 and	 suspected	 M. 
furfur	colonisation,	symptoms	resolved	only	after	initiat-
ing	oral	antifungal	medication	(itraconazole	200	mg	BID	
for	1 week	after	each	dupilumab	injection).59	In	another	
case	intravenous	acyclovir	was	required	in	a	patient	with	
conjunctivitis,	eyelid	blisters	and	varicella-	zoster	menin-
gitis.37	Antibiotics	were	used	in	single	patient	cases,	in	a	
variety	of	different	regimens,	including	prior	to	surgery	in	
a	 patient	 undergoing	 corneal	 transplant,71	 prior	 to	 trial-
ling	corticosteroid	therapy	in	a	patient	with	inflammatory	
corneal	ulcer,69	and	in	combination	with	betamethasone,	
tacrolimus	and	epinastine	in	a	patient	with	giant	papillae	
and	a	large	shield	ulcer.72

DISCUSSION

Amongst	 patients	 with	 severe	 AD	 whose	 condition	 is	
being	treated	with	dupilumab	there	is	a	need	to	consider	
DAOSD,	the	overarching	aim	being	to	reduce	its	 impact	
and	 minimise	 disruption	 to	 dupilumab	 therapy.	 Having	
considered	 the	 current	 literature,	 as	 described	 above	
in	 the	 results,	 a	 management	 framework	 (Figure  1)	 has	
been	developed	to	provide	an	overview	of	key	considera-
tions	 for	 prescribing	 clinicians	 and	 a	 DAOSD	 Activity	

Questionnaire	(Figure 2)	has	been	proposed	to	aid	in	the	
assessment	 and	 grading	 of	 eye	 symptom	 severity.	 Core	
recommendations	 and	 associated	 practical	 support	 tools	
are	provided	in	the	text.

Recommendation 1: Identification of 
patients with risk factors

The	 prescribing	 clinician	 should	 undertake	 a	 baseline	
risk	assessment	for	DAOSD	prior	to	initiating	dupilumab	
therapy

The	 propensity	 for	 ocular	 comorbidities	 amongst	 pa-
tients	with	AD	and	 the	 identification	of	pre-	existing	oc-
ular	 disorders	 are	 risk	 factors	 for	 the	 development	 of	
DAOSD	and	warrants	a	baseline	assessment.	All	patients	
should	be	asked	about	any	eye	complaints	and	any	history	
of	allergic	conjunctivitis.	Consider	prophylactic	lubricants	
in	high-	risk	patients	(examples	provided	in	Table 3).

The	presence	of	one	or	more	of	the	following	criteria	
represents	a	lower	threshold	for	early	referral	to	an	oph-
thalmologist	prior	to	commencing	dupilumab:

•	 Severe	 atopic	 dermatitis	 (defined	 as	 a	 baseline	 PGA	
score	of	4	and	baseline	EASI	score	of	≥20)

•	 Current/prior	history	of	allergic	conjunctivitis
•	 Current/prior	history	of	herpetic	eye	disease	 (see	also	

red	flags)
•	 Current	use	of	contact	lenses.

Recommendation 2: Identification of 
red flags

The	prescribing	clinician	should	be	aware	of	red	flags	that	
require	 urgent	 ophthalmology	 referral	 in	 patients	 who	
present	with	worsening	or	new	onset	of	eye	symptoms	at	
any	time	during	dupilumab	therapy

The	DAOSD	Activity	Questionnaire	has	been	developed	
to	 identify	 the	 majority	 of	 patients	 whose	 eye	 symptoms	
(blurred	 vision,	 loss	 of	 vision,	 moderate	 or	 severe	 ocular	
redness,	 worsening/persistence	 of	 irritation,	 pain	 or	 light	
sensitivity,	severe	mucopurulent	discharge)	are	of	sufficient	
severity	to	require	review	by	an	ophthalmologist	to	differen-
tiate	between	DAOSD	and	other	potential	diagnoses.

Herpetic	keratitis	and	bacterial	keratitis	require	urgent	
referral	 (Table  2).	 Contact	 lens	 wearers	 complaining	 of	
new	 or	 worsening	 eye	 symptoms	 should	 immediately	 re-
move	 contact	 lenses	 and	 seek	 urgent	 ophthalmic	 review,	
as	 the	 risk	 of	 vision	 loss	 from	 contact	 lens-	related	 bacte-
rial	 keratitis	 is	 significant.	 Patients	 with	 a	 history	 of	 her-
petic	keratitis	with	new	or	worsening	eye	symptoms	should	
also	be	urgently	 referred	 to	 the	ophthalmologist.	The	use	
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of	corticosteroid	eye	drops	in	these	acute	patients	is	often	
contraindicated.

AD	 patients	 being	 considered	 for	 dupilumab	 are	 a	
high-	risk	 group	 for	 development	 of	 keratoconus.	 Many	
patients	 with	 keratoconus	 are	 likely	 to	 be	 eye	 rubbers,	
which	 can	 exacerbate	 both	 DAOSD	 and	 keratoconus.	
Keratoconus	is	a	progressive	disease	that	requires	timely	
ophthalmic	 management.	 Intervention	 is	 most	 suc-
cessful	 if	 keratoconus	 is	 identified	 early	 prior	 to	 symp-
tomatic	vision	 loss.	Prescribers	 should	be	aware	of	 risk	
factors	(Table 2),	and	young	patients	that	frequently	rub	
their	 eyes	 should	be	 referred	 to	an	ophthalmologist	 for	
assessment.

Recommendation 3: Regular eye symptom 
severity assessments

The	prescribing	clinician	should	assess	the	presence	and	
severity	of	DAOSD	activity	prior	to	initiating	dupilumab	
therapy.	This	assessment	should	then	be	repeated	at	3	and	
6  months	 or	 in	 patients	 who	 present	 with	 worsening	 or	
new	 onset	 of	 eye	 symptoms	 at	 any	 time	 after	 initiating	
dupilumab	therapy.

It	is	not	clinically	possible	to	differentiate	atopic	con-
junctivitis	 from	 DAOSD.	 DAOSD	 should	 be	 suspected	
in	 patients	 who	 present	 with	 red	 eye	 and	 one	 or	 more	
of	 the	 following	 symptoms:	 conjunctival	 hyperaemia,	

pruritus,	 tearing,	 irritation	 or	 foreign	 body	 sensation.	
A	baseline	assessment	should	include	an	assessment	of	
the	 impact	 of	 current	 ocular	 symptom	 severity	 on	 the	
patient	using	an	eye	symptom-	based	grading	scale.	The	
DAOSD	Activity	Questionnaire	(Figure 2)	is	designed	as	
a	simple	patient-	reported	outcome	tool	 to	aid	 in	quan-
tifying	 eye	 symptoms	 and	 guiding	 appropriate	 patient	
management.	 Repeated	 use	 of	 the	 DAOSD	 Activity	
Questionnaire	 at	 3	 and	 6  months	 enables	 the	 baseline	
assessment	 to	 be	 used	 as	 an	 intra-	individual	 compara-
tor	should	ocular	symptoms	emerge	and/or	worsen	after	
commencing	dupilumab.

Recommendation 4: Referral thresholds for 
patients with eye symptoms

Eye	 symptoms	 before	 starting	 dupilumab:	 Patients	 with	
mild	 eye	 symptoms	 (score	 1–	8)	 should	 be	 offered	 eye-	
specific	therapy	prior	to	starting	dupilumab	therapy,	those	
with	moderate	symptoms	(score	≥9)	should	be	referred	for	
ophthalmologist	review.

Eye	 symptoms	 while	 on	 dupilumab	 therapy:	 Patients	
in	 whom	 mild–	moderate	 eye	 symptoms	 (score	 1–	14)	
emerge	during	dupilumab	therapy	should	be	offered	eye-	
specific	 therapy,	 those	 with	 moderate–	severe	 symptoms	
(score	≥	15,	whether	new	or	worsening)	should	be	referred	
for	ophthalmologist	review.

F I G U R E  1  Dupilumab-	associated	ocular	surface	disease:	Management	framework	for	the	Australian	setting.
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Adding	up	the	scores	for	the	six	questions	in	the	DAOSD	
Activity	 Questionnaire	 enables	 simple	 calculation	 of	 a	
total	score	(minimum	0,	maximum	30).	The	colour-	coded	
symptom	severity	scale	(Figure 2,	Downloadable	version:	
Figure S3)	aligns	with	the	recommendations	for	the	most	
appropriate	course	of	management	prior	to	 initiation	of,	
and	during	therapy	with,	dupilumab	(Figure 1).	There	are	
two	different	referral	 thresholds.	At	baseline	the	referral	
threshold	is	low	(score	≥9)	to	ensure	that	any	pre-	existing	
inflammation	 or	 allergic	 eye	 disease	 can	 be	 adequately	
managed	by	the	ophthalmologist	prior	to	the	patient	start-
ing	dupilumab.	While	during	dupilumab	treatment	the	re-
ferral	threshold	is	higher	(score	≥15)	because	some	degree	
of	 worsening	 of	 ocular	 surface	 inflammation	 might	 be	
expected	and	is	acceptable.	In	the	majority	of	cases,	dupi-
lumab	treatment	can	be	continued	despite	the	emergence	
of	DAOSD.

Patients	whose	eye	symptoms	are	mild	(Figure 3a)	can	
be	 managed	 with	 eye-	specific	 therapies	 by	 the	 prescrib-
ing	clinician	(Table 3).	Management	should	comprise	the	
application	of	warm	compresses	as	needed,	continuation	
of	lubricating	eye	drops	and	the	addition	of	antihistamine	
eyedrops	and/or	mast	cell	stabilisers.

Recommendation 5: Referral to an 
ophthalmologist

Patients	with	one	or	more	 risk	 factors	 for	DAOSD,	who	
fail	to	respond	to	initial	eye-	specific	therapy,	or	who	dis-
play	 moderate–	severe	 eye	 symptoms	 (Figure  3b)	 should	
be	 referred	 to	 an	 ophthalmologist	 for	 assessment	 and,	
where	required,	treated	by	an	ophthalmologist	in	collabo-
ration	with	the	prescribing	clinician.

A	 patient	 referred	 to	 an	 ophthalmologist	 should	 un-
dergo	 a	 comprehensive	 assessment	 to	 further	 rule	 out	
herpetic	or	bacterial	keratitis	and	better	characterise	 the	
ophthalmological	features	contributing	to	their	eye	symp-
toms.	A	clinical	examination	should	check	for	vision	loss,	
bulbar	and	tarsal	conjunctival	redness,	eyelid	eczema	and	
blepharitis.58	 This	 initial	 assessment	 for	 ocular	 surface	
disease	should	ideally	include	slit-	lamp	examination	with	
eyelid	 eversion	 and	 ocular	 surface	 staining	 (fluorescein	
test).

Treatment	 of	 moderate–	severe	 DAOSD	 (Table  3)	
should	be	individualised	for	each	patient	based	on	the	se-
verity	and	characteristics	of	their	condition.	Initial	short-	
term	 treatment	 with	 topical	 corticosteroid	 eye	 drops	 is	

F I G U R E  2  DAOSD	Activity	Assessment	Questionnaire	and	scoring	sheet.
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usually	 very	 effective	 but	 their	 use	 is	 limited	 by	 the	 po-
tential	for	an	increase	in	intraocular	pressure.	Depending	
on	response	and/or	side	effects,	treatment	with	the	lowest	
effective	 dose	 of	 corticosteroid	 can	 be	 continued,	 alone	
or	 in	 combination	 with	 a	 calcineurin	 inhibitor,	 or	 the	
corticosteroid	could	be	ceased	 in	 favour	of	a	calcineurin	
inhibitor	alone.	 If	 topical	 tacrolimus	 is	used,	 the	patient	
should	be	monitored	for	ocular	surface	neoplasia,	and	all	
clinicians	involved	in	the	patient's	care	should	be	aware	of	
the	potential	for	an	increased	risk	of	bacterial	and	herpetic	
ocular	infection.

Recommendation 6: Duration of therapy

The	goal	of	DAOSD	management	is	to	achieve	symptom	
resolution	or	a	sufficient	reduction	in	signs	and	symptoms	
to	a	tolerable	level,	with	minimum	effective	dosages	and	a	
minimum	of	treatment	adverse	reactions,	so	that	the	pa-
tient	can	continue	with	dupilumab	therapy.

At	 present	 there	 is	 an	 insufficient	 evidence	 base	 to	
guide	the	duration	of	therapy	for	DAOSD.	The	case	liter-
ature	 reports	 some	 patients	 having	 complete	 resolution	
of	symptoms	and	others	requiring	ongoing	maintenance	

T A B L E  2 	 Conditions	that	require	ophthalmologist	referral

Herpetic keratitis Bacterial keratitis Keratoconus

Image	supplied	by	Y	Kerdraon,	
sourced	from	clinical	practice	and	
used	with	permission.	Not	to	be	
copied.

Image	supplied	by	Y	Kerdraon,	
sourced	from	clinical	practice	and	
used	with	permission.	Not	to	be	
copied.

Image	source:	Garna	Zarina
Shutterstock_1780682339.	Not	to	be	

copied.

History Prior	history	of	herpetic	eye	disease Contact	lens	wear Frequent/vigorous	eye	rubbing,	
younger	age	(<40	years),	family	
history,	frequent	changes	in	
spectacle	prescription

Symptoms Several	days	of	blurred	vision,	mild	
pain	and	red	eye

Rapid	onset	(1–	3	days)	of	pain	(often	
severe)	and	blurred	vision

Decreased	corneal	sensation,	reduced	
visual	acuity,	distorted	vision,	
photophobia,	with	or	without	pain

Signs Any	of:
•	 Eyelid	vesicular	rash
•	 Red	eye
•	 Blurred	vision
•	 Corneal	ulcer	(abnormal	light	

reflex)

Any	of:
•	 Red	eye
•	 Blurred	vision
•	 Corneal	ulcer	(abnormal	light	

reflex)
•	 Corneal	white	dot	(infiltrate)

Any	of:
•	 Progressive	corneal	thinning	and	

protrusion
•	 Irregular	astigmatism
•	 Impaired	visual	function

F I G U R E  3  Clinical	presentation	of	mild	and	moderate–	severe	DAOSD.	Images	supplied	by	Y	Kerdraon,	sourced	from	clinical	practice	
and	used	with	permission.	Not	to	be	copied.
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therapy.	 The	 duration	 of	 therapy	 is	 driven	 primarily	 by	
symptoms,	 and	 should	 ideally	 be	 supported	 by	 ongoing	
assessment	using	a	patient-	reported	outcome	tool,	such	as	
the	DAOSD	Activity	Assessment	Questionnaire	(Figure 2;	
Downloadable	version:	Figure S3).

Given	that	long-	term	use	of	topical	corticosteroid	eye	
drops	 increases	 the	 risk	 of	 treatment-	related	 glaucoma	
and	 cataracts,	 cessation	 of	 therapy	 is	 the	 ultimate	 goal.	
However,	some	patients	may	be	able	to	comfortably	con-
tinue	 on	 a	 small	 dose	 indefinitely	 with	 close	 ongoing	
ophthalmological	monitoring.	In	patients	whose	DAOSD	
symptoms	relapse	when	treatment	cessation	is	attempted,	
maintenance	 therapy	 administered	 once	 or	 twice	 per	
week,	or	PRN	treatment	for	flare-	ups	in	selected	patients,	
may	be	of	value.	If	corticosteroids	continue	to	play	a	role	
in	 the	 management	 of	 DAOSD,	 the	 patient	 will	 require	

lifelong	ophthalmic	follow-	up	(6–	12	monthly),	because	of	
the	risk	of	glaucoma	and	cataracts.

Recommendation 7: Patient education

Prescribing	clinicians	should	provide	patients	with	suffi-
cient	 education	 and	 information	 about	 the	 potential	 for	
DAOSD	prior	to	commencing	dupilumab.

Patients	 should	 be	 informed	 that	 their	 AD	 can	 be	
associated	 with	 ocular	 symptoms,	 of	 the	 possibility	
of	 ocular	 adverse	 events	 while	 on	 dupilumab	 therapy	
and	 that	 usually	 dupilumab	 therapy	 can	 be	 continued	
despite	 the	 occurrence	 of	 DAOSD.	 This	 information	
should	 cover	 the	 following	 key	 topics—	what	 to	 expect	
if	DAOSD	occurs,	where	to	seek	help,	and	specific	signs	

T A B L E  3 	 Summary	of	management	options	for	DAOSD

Drug class Dosing schedule

Prescribing	clinician	(dermatologist,	immunologist	and	allergist)

Prophylaxis Lubricating eye drops:

•	 Cellufresh,	Bion-	Tears,	Systane	(pf),	Refresh	(pf) 1-	4	hourly

•	 Hyaluronic	acid	eye	drops	(Hylo-	Fresh,	Hylo-	Forte) 1-	4	hourly

Mild	DAOSD Lubricants (as above), and:

Antihistamine eye drops:
•	 Azelastine	0.05%	w/v	(Eyezep) BD	to	QID	(<8weeks)

Mast cell stabilisers eye drops:
•	 Cromolyn	sodium	4%	(Cromo-	Fresh,	Opticrom) QID

Combination antihistamine/mast cell stabiliser eye drops:
•	 Ketotifen	(Zaditen) BD

•	 Olopatadine	(Patanol) BD

Specialist	care	(ophthalmologist)

Moderate-	severe	DAOSD Corticosteroid eye drops:
•	 Fluorometholone	0.1%	(FML) Second	daily	to	QID

•	 Prednisolone	phosphate	0.5%	(Prednisolone	Minims) Second	daily	to	QID

•	 Prednisolone	acetate	1%	(Prednefrin	Forte) Second	daily	to	QID

•	 Dexamethasone	0.1%	(Maxidex) Second	daily	to	QID

Topical corticosteroids (eyelid eczema):
•	 Hydrocortisone	ointment	(Hycor) BD	to	QID	(max	10	days)

Inadequate response and/or side effects:

Calcineurin inhibitor eye drops:
•	 Ciclosporin	0.05%,	0.1%	(Ikervis,	Restasis)	[off-	label] BD

•	 Compounded	tacrolimus	ointmenta	0.03-	0.1% Weekly	to	BD

Other eye drops:
•	 Lifitegrastb	5%	w/v	(Xiidra) BD

Maintenance	therapy Combination of topical steroids and/or other topical immunosuppressant Lowest	effective	dose

BD,	twice	a	day;	pf,	preservative-	free;	QID,	four	times	daily.
a	Applied	to	the	conjunctival	sac.
b	Small	molecule	inhibitor	targeting	the	interaction	between	lymphocyte	function-	associated	antigen	1	(LFA-	1)	and	intercellular	adhesion	molecule-	1	
(ICAM-	1).
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and	symptoms	that	are	indicative	of	more	serious	differ-
ential	diagnoses.58

CONCLUSION

DAOSD	is	of	particular	relevance	in	patients	with	atopic	
dermatitis	undergoing	dupilumab	therapy.	Proposed	rec-
ommendations	for	DAOSD	assessment	and	management	
in	 the	 Australian	 setting	 include	 identification	 of	 high-	
risk	patients,	vigilance	for	red	flags	(herpetic	and	bacterial	
keratitis,	and	keratoconus),	regular	assessment	of	symp-
tom	severity	(before	and	during	dupilumab	therapy),	con-
servative	management	of	mild	DAOSD	by	the	prescribing	
physician,	and	ophthalmologist	referral	 for	collaborative	
care	of	moderate–	severe	DAOSD	and	high-	risk	patients.	
The	aim	of	these	recommendations	is	to	ensure	patients	
are	 assessed	 and	 managed	 appropriately	 to	 reduce	 the	
impact	of	DAOSD	and	minimise	disruption	to	dupilumab	
therapy.
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