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Atopic eczema (atopic derma>>s)


•  Itchy inflammatory skin disease


•  Chronic, relapsing-remiQng


•  Common 


•  Significant impairment in quality of life




Examine carefully 

         & think ‘outside the box’




•  Other types of eczema?

•  Psoriasis?

•  Fungal infec>on?

•  Immunodeficiency syndromes?

•  Langerhans cell his>ocytosis??

•  Cutaneous lymphoma???


Some important differen>al diagnoses




Other types of eczema


Allergic 
contact 

derma>>s 

Irritant 

derma>>s 




A diagnosis not to miss!


Monomorphic 

Punched out lesions

¢ ¢ ¢ ¢ ¢ 

Eczema herpe>cum




A diagnosis not to miss!


Scabies




What is (atopic) eczema?

•  ‘An itchy inflammatory skin condi>on’

•  OYen starts in childhood – also affects adults

•  Heterogeneous 

•  Associated with other atopic condi>ons

•  Relapsing & remiQng




What is (atopic) eczema?

•  ‘An itchy inflammatory skin condi>on’

•  ‘Spongio>c derma>>s’


Spongiosis = intercellular 
oedema


Inflammatory cell 
infiltrate


Hyperkeratosis




Incomplete understanding of eczema  
à limited treatment op>ons


Understand gene>c mechanisms 

à design be6er treatments ?  




-- a complex trait


environment


gene>cs
immunology


skin	barrier	
impairment	

What causes atopic eczema?




What & where is the ‘skin barrier’?


Barrier against:

•  Water loss


•  Allergen & irritant entry


•  Microbial infec>on


•  UV radia>on


•  Mechanical damage


Complex

Mul>factorial


Passive & ac>ve




•  Str corneum

•  Str granulosum

•  Whole epidermis

•  Dermis






Loss	of	func5on	muta5ons	in	FLG	cause	dry	skin:		
ichthyosis	vulgaris		Smith	et	al.	Nat	Genet	2006	

Gene>cs has focused interest 

on the skin barrier in eczema


				
	



Loss	of	func5on	muta5ons	in	FLG	increase	risk	of	
atopic	eczema	 Palmer	et	al	Nat	Genet	2006	|	Rodriguez	et	al.	J	Allergy	Clin	Immunol	2009	|	

Brown	et	al.	J	Allergy	Clin	Immunol	2011	

Odds	ra5o	from	meta-analysis		~3.1	

Monogenic	disease	à	complex	trait	

Predisposes	to	disease	&	modifies	course	of	disease	
	

How	does	filaggrin	do	this??	
	

Gene>cs has focused interest 

on the skin barrier in eczema




Gene>cs has focused interest 

on the skin barrier in eczema


The mul>ple func>ons of filaggrin


•  Water loss


•  Allergen & irritant entry


•  Microbial infec>on


•  UV radia>on 


•  Mechanical damage





- Hygroscopic amino acids


- Stratum corneum; interac6on with

   innate immunity


- Staph aureus binding


- ? no evidence yet in vivo


- redundancy in filament aggrega6on;

   corneocyte fragility


Kezic et al. J Invest Dermatol 2008 | Gao et al. J Allergy Clin Immunol 2009 | Miajlovic et al. J Allergy Clin Immunol 2010  

Forbes et al. J Allergy Clin Immunol 2016 |  Gruber et al. Am J Pathol  2011 | Reithmuller et al. J Allergy Clin Immunol 2015  




Loss of func>on muta>ons in FLG  
contribute to the atopic march


à  Skin	barrier	in	atopic	disease	

Rodriguez	et	al.	J	Allergy	Clin	Immunol	2009;	Brown	et	al.	J	Allergy	Clin	Immunol	2011	
Palmer	et	al.	Nat	Genet	2006;	Weidinger	et	al.	J	Allergy	Clin	Immunol	2008	

atopic	asthma	allergic	rhini5s	atopic	eczema		

										~3.1 	 												~2.8	 			 					~1.5 		 	 			~3.8	
Odds		
ra7o:		

	peanut	allergy	

à  Signs	of	ichthyosis	vulgaris	predict	poor	prognosis		



Not all skin barrier defects  
are associated with atopic disease


Smith et al Nat Genet 2006 | Samuelov et al Nat Genet 2013 | McAleer et al JACI 2015 | Dermaamin.com 


SPINK5	muta5on	

	DSG1	
muta5on	

DSP	
muta5on	

Ichthyosis	vulgaris	&	
atopic	eczema	

Epidermolysis	bullosa	

Contact	
derma55s	

			Psoriasis	

Eczema	
craquelé	

---	Atopic	manifesta7ons	---	 ---	Not	atopic	---	



Something special about the 

filaggrin-barrier defect 


à atopic inflamma>on


Not all skin barrier defects  
are associated with atopic disease




It’s not just about FLG muta>ons




•  Filaggrin is down-regulated by atopic 
inflamma>on


•  Other genes affect barrier func>on


•  Eczema itself reduces barrier func>on


•  Barrier dysfunc>on is a shared mechanism in the 
diverse phenotype of ‘eczema’


Modern understanding of eczema




Modern understanding of eczema


Barrier 
dysfunc>on


Inflamma>on


Gene>c predisposi>on


Environmental factors




The filaggrin story …


•  Explain to pa>ents


•  Men>oned in our na>onal guidelines


•  Barrier enhancement may be able to prevent 
eczema? … and other atopic diseases?


How can we use FLG in the clinic?




RCT:	124	high-risk	neonates	
Daily	emollient	star5ng	from	3	weeks	or	younger	
Feasibility		
Eczema	at	6	months:	rela5ve	risk	reduc5on	of	50%	(95%	CI	0.28-0.9)	
	

RCT:	118	high-risk	neonates	
Daily	emollient	star5ng	from	birth	
Eczema	at	32	weeks:		

	 	 	32%	fewer	neonates	developed	eczema	(p=0.012)	
Allergic	sensi7sa7on	(IgEs):	no	effect	

J	Allergy	Clin	Immunol	2014	

Barrier enhancement for eczema 
preven>on?




RCT:	118	high-risk	neonates	
Daily	emollient	star5ng	from	birth	
Eczema	at	32	weeks:		

	 	 	32%	fewer	neonates	developed	eczema	(p=0.012)	
Allergic	sensi7sa7on	(IgEs):	no	effect	

Barrier enhancement for eczema 
preven>on?




Barrier enhancement for eczema 
preven>on?


J	Allergy	Clin	Immunol	2014	

Defini>ve 

‘BEEP study’

has started 
recruitment




Eczema treatment in the future?


Phase	II	trial	-	2014	
12-week	monotherapy:	
	

‘85%	of	pa5ents	in	the	dupilumab	
group,	as	compared	with	35%	of	
those	in	the	placebo	group,	had	a	
50%	reduc5on	in	the	EASI	score	
(P<0.001)’	

Phase	IIb	trial	–	2016	
Dose-ranging	study:	
	

‘Clinical	response	in	a	dose-dependent	
manner’	
‘Emphasises	IL-4	and	IL-13	as	key	drivers’	
	

The	Lancet	



Eczema treatment in the future?

Phase	III	trials	–	Dec	2016	
RCT	dupilumab	vs	placebo	
Adults	n≈700	x2	
16-week	monotherapy	
	

37	and	38%	of	pa5ents	in	
the	dupilumab	group	
(compared	with	10%	of	
placebo	group)	
	

clear/almost	clear	on	IGA	
(P<0.001)’	

Next:	Paediatric	trials	on-going	
						Need	longer-term	safety	data	



Eczema treatment in the future?


Barrier 
dysfunc>on


Inflamma>on


emollients
 biologics


Inflamma>on


Gene>c predisposi>on


Environmental factors




Insights from eczema gene>cs

Genome-wide	associa5on	study	(GWAS)	
>50,000	cases	and	>250,000	controls		EAGLE	consor5um	Nature	Gene0cs	2015	

FLG	and	related	genes	

cytokine	
cluster	

innate	
immunity?	 	‘gene	desert’	 Major	challenge	

in	gene7c	
research	



Is there a func>onal effect? 


à Understanding gene>c mechanisms




Eczema in the future?


Pa>ents want: 

•  be6er treatments


     -- immune response and skin barrier


•  be6er understanding












Unanswered ques>ons 


•  Transla>on of gene>c mechanisms to 
therapy ?


•  Stra>fica>on for personalised medicine ?

•  Key environmental effects ?

•  Gene-environment interac>ons ?

•  Microbiome ?

•  Co-morbidity in atopic eczema (atopic & 

non-atopic) ?
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