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“Food Allergy: Pathogenesis and Prevention”
Program
Moderators: 
Ruby Pawankar 
Nippon Medical School 
Tokyo, Japan

Dennis K. Ledford 
University of South Florida College of Medicine
Tampa, FL, USA

1.  Welcome to the World Allergy Forum Symposium and Introduction to “Food Allergy: Pathogenesis and Prevention”
Ruby Pawankar and Dennis Ledford

2.  Prenatal Events and Development of Food Allergies 
 Susan Prescott
 University of Western Australia School of Paediatrics and Child Health

Perth, Australia

3.  Early Dietary Exposures and Feeding Practices 
 Scott H. Sicherer
 Mount Sinai School of Medicine

New York, NY, USA

4.  Food Allergy and Atopic Eczema 
 Gideon Lack
 St. Thomas Hospital

London, UK

Upon completion of this session, participants should be able to: 
•	 Describe	the	genetic	and	environmental	events	which	predispose	individuals	to	food	allergy;
•	 Identify	the	possible	dietary	and	environmental	interventions	to	prevent	food	sensitization;
•	 Recognize	when	food	allergy	is	implicated	in	the	patient	with	atopic	eczema.
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About Wao
The	World	Allergy	Organization	(WAO)	is	an	international	alliance	of	89	regional	and	national	allergy,	asthma	and	clinical	
immunology societies. Through collaboration with the Member Societies, WAO provides a wide range of educational and 
outreach programs, symposia and lectureships to allergists/immunologists around the globe and conducts initiatives relating 
to clinical practice, service provision, and physician training in order to better understand and address the challenges facing 
allergists/immunologists worldwide. WAO helps expand the knowledge, expertise and skills of young physicians establishing 
careers in allergy through Research Fellowships with international placements at renowned allergy centers. 

Mission of the World Allergy Organization
WAO’s mission is to be a global resource and advocate in the field of allergy, advancing excellence in clinical care 
through education, research and training as a world-wide alliance of allergy and clinical immunology societies.

WAO Meetings
World Allergy Congress™ (WAC)
WAO	hosts	the	World	Allergy	Congress	™	(WAC)	–	its	main	scientific	meeting	–	biennially	in	different	regions	of	the	
world.	Please	join	us	in	Milan,	Italy	in	2013	and	Seoul,	South	Korea	in	2015.

WAO International Scientific Conference (WISC)
In	2010,	WAO	launched	its	theme-based	scientific	conferences	alternating	with	and	complementing	WAO’s	biennial	
World	Allergy	Congresses.	The	2nd	WAO	International	Scientific	Conference	on	Severe Allergies, Severe Asthma: New 
Strategies for Optimal Treatment and Prevention	will	be	held	in	Hyderabad,	India	–	6-9	December	2012.	The	2012	
Conference will provide a forum for the most useful combination of the latest research, review of current theory and 
practice,	and	hands-on,	problem-based	learning.	For	more	information,	visit	www.worldallergy.org/wisc2012.

World Allergy Organization Journal
The World Allergy Organization Journal (WAO	Journal)	provides	a	global	forum	for	the	exchange	of	research	and	
information on allergy, asthma, and clinical immunology. The journal supports this scientific interaction among 
members	of	the	World	Allergy	Organization,	an	alliance	of	89	societies	worldwide,	through	publication	of	original	
research, clinical reviews, position papers, and epidemiological studies that contribute to current knowledge in patient 
care. Articles cover diagnosis, therapeutic options, crisis management, and treatment efficacy. Authors and reviewers 
represent all geographic regions, providing a truly global perspective. Published monthly online, with access on 
computers and mobile devices, the journal ensures the widest availability of practice-relevant science at the point of 
care.	In	2010,	the	WAO Journal launched a new feature, Chief Editor Podcasts, consisting of audio downloads of 
interviews with authors of recently published articles on the latest research.  www.waojournal.org 

WAO Online Resources
As a leading global online destination for allergy, asthma and clinical immunology the WAO website supports and 
enhances WAO educational activities and provides materials specifically designed for continued medical training. 

Popular resources include: 
•	 Specially commissioned educational synopses on major topics posted in the Allergic Diseases Resource Center
•	 Interactive	case	studies	that	challenge	allergists	to	diagnose	unusual	cases
•	 Online	learning	programs	including	the	Immunology	Online	Lecture	Series,	Asthma	and	Allergic	Rhinitis	Online	

Lecture Series, and the interactive learning modules with CME on Food Allergy and Drug Allergy
•	 An archive of webinars recorded at major meetings, and audio recordings of interviews with key opinion leaders 

around the world
•	 A special section, Defining the Specialty, which provides easy access to WAO publications and other resources 

that help to define the specialty of allergy and immunology including the WAO White Book on Allergy
•	 Disease-specific sections of the website including the Allergic Rhinitis Working Group, Small Airways Working 

Group, and HAE Alliance.

The WAO website is HONcode certified.  www.worldallergy.org

WAO Programs for 
Education, Research and 
Patient Care
Global Resources in Allergy ™ 
(GLORIA)
GLORIA	promotes	best	practices	in	the	
management of allergic disease through 
programs developed by international 
advisory expert panels. Modules are 
created from established guidelines and 
recommendations to address different 
aspects of allergy-related patent care. 
GLORIA	is	presented	at	national	and	
regional allergy society meetings 
throughout the world and also at regional, 
state and local society meetings within 
the United States. All current GLORIA 
modules are available for free download 
at www.worldallergy.org/gloria. 

World Allergy Forum ® (WAF)
The World Allergy Forum ®	(WAF)	program	
brings cutting edge symposia to major 
allergy meetings throughout the world. 
Developed by international expert advisory 
panels, the symposia provide up-to-the 
minute presentations on scientific and 
clinical developments in the field of allergic 
disease. WAF is the longest running 
educational program series sponsored 
by WAO and currently provides two or 
three	placements	a	year	with	up	to	1,	
000	attendees	at	each	program.	WAF	is	
supported by an unrestricted educational 
grant from Novartis. View presentations 
for free at www.worldallergy.org/waf. 
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World Allergy Organization  •	 555	E.	Wells	St.,	Suite	1100  •	 Milwaukee,	WI	53202-3823  •	 USA
Phone:	+1	414	276	1791  •	 Fax:	+1	414	276	3349  •	 E-mail: info@worldallergy.org  •	 www.worldallergy.org

WAO Publications
WAO papers support and promote the specialty of allergy and help set standards for clinical practice and training. A full bibliography is available at www.
worldallergy.org/publications/.

World Allergy Week
In	2011,	based	on	feedback	from	WAO	Member	Societies	over	recent	years,	WAO	inaugurated	the	first	annual	World	Allergy	Week	as	a	way	for	WAO	Member	
Societies to collaborate in a global effort to disseminate information of worldwide importance about allergic and immunologic diseases and asthma. Participation 
covered a wide spectrum of activities including promotions through websites and social media avenues, patient information sessions, and interviews for radio and 
television	programs.	The	next	World	Allergy	Week	will	be	held	from	16	to	22	April	2011.	Watch	for	updates	and	view	last	year’s	activities	at	www.worldallergy.
org/worldallergyweek/.

WAO Junior Members Group
www.worldallergy.org/juniormembers/
The WAO Junior Members Group aims to support and encourage young scientists and clinicians by providing the opportunity for them to contribute to the ongoing 
work	of	the	WAO	-	and	become	future	WAO	leaders!	Applicants	must	be	working	in	the	field	of	allergy/clinical	immunology,	be	35	years	of	age	or	under	and/or	
within	5-years	of	their	latest	degree,	and	a	current	member	of	a	WAO	Member	Society.	Visit	www.worldallergy.org/juniormembers/	for	further	information	or	to	
apply.

WAO Programs for Education, Research and Patient Care (continued)
Emerging Societies Program (ESP) 
In	order	to	advance	the	WAO	mission	of	supporting	developments	that	will	enable	allergists	to	better	serve	patients	now	and	in	the	future,	the	Emerging	Societies	
Program	(ESP)	aims	to	disseminate	information	on	and	share	experiences	about	new	treatments	for	allergic	disease	and	about	new	indications	for	available	
therapies.	As	a	response	to	an	area	of	need	identified	by	ESP	Delegates,	the	ESP	has	also	started	to	offer	World	Allergy	Training	Schools	(WATS)	in	various	regions	of	
the world. All ESP meetings and training schools are conducted with the help and support of WAO Member Societies and held in conjunction with a Member Society’s 
annual	meeting	and	in	partnership	with	the	American	College	of	Allergy,	Asthma	and	Immunology	(ACAAI).	View	all	ESP	activities	at	www.worldallergy.org/.
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WAo MeMber SocietieS

Albanian	Society	of	Allergology	and	Clinical	Immunology
National Association for Private Algerian Allergists
American	Academy	of	Allergy,	Asthma	and	Immunology	
American	College	of	Allergy,	Asthma	and	Immunology	
Argentine	Association	of	Allergy	and	Immunology	
Argentine	Society	of	Allergy	and	Immunopathology	
Australasian	Society	of	Clinical	Immunology	and	Allergy	
Austrian	Society	of	Allergology	and	Immunology	
Azerbaijan	Society	for	Asthma,	Allergy	and	Clinical	Immunology	
Bangladesh	Society	of	Allergy	and	Immunology	
Belgian	Society	for	Allergy	and	Clinical	Immunology	
Brazilian	Society	of	Allergy	and	Immunopathology	
British	Society	for	Allergy	and	Clinical	Immunology	
Bulgarian Society of Allergology 
Canadian	Society	of	Allergy	and	Clinical	Immunology	
Chilean	Society	of	Allergy	and	Immunology	
Chinese	Society	of	Allergy	and	Immunology	
Colombian	Allergy,	Asthma,	and	Immunology	Association	
Croatian	Society	of	Allergology	and	Clinical	Immunology	
Cuban Society of Allergology 
Czech	Society	of	Allergology	and	Clinical	Immunology	
Danish Society of Allergology 
Egyptian	Society	of	Allergy	and	Clinical	Immunology	
Egyptian	Society	of	Pediatric	Allergy	and	Immunology
Finnish	Society	of	Allergology	and	Clinical	Immunology	
French Society of Allergology 
Georgian	Association	of	Allergology	and	Clinical	Immunology	
German	Society	for	Allergology	and	Clinical	Immunology	
Hellenic	Society	of	Allergology	and	Clinical	Immunology	
Honduran	Society	of	Allergy	and	Clinical	Immunology
Hong	Kong	Institute	of	Allergy
Hungarian	Society	of	Allergology	and	Clinical	Immunology	
Icelandic	Society	of	Allergy	and	Immunology	
Indian	College	of	Allergy,	Asthma	and	Applied	Immunology	(ICAAI)	
Indonesian	Society	for	Allergy	and	Immunology	
Israel	Association	of	Allergy	and	Clinical	Immunology	

Italian	Association	of	Territorial	and	Hospital	Allergists
Italian	Society	of	Allergy	and	Clinical	Immunology	
Japanese Society of Allergology 
Jordanian	Society	for	Allergy	and	Clinical	Immunology
Korean	Academy	of	Allergy,	Asthma	and	Clinical	Immunology	
Kuwait	Society	of	Allergy	and	Clinical	Immunology
Latvian Association of Allergists
Lebanese	Society	of	Allergy	and	Immunology	
Malaysian	Society	of	Allergy	and	Immunology	
Mexican	College	of	Clinical	Immunology	and	Allergy
Mexican	College	of	Pediatricians	in	Allergy	and	Clinical	Immunology
Mongolian Society of Allergology
Moroccan	Society	of	Allergology	and	Clinical	Immunology	
Netherlands Society of Allergology 
Norwegian	Society	of	Allergology	and	Immunopathology	
Panamanian	Association	of	Allergology	and	Clinical	Immunology
Paraguayan	Society	of	Immunology	and	Allergy
Peruvian	Society	of	Allergy	and	Immunology	
Philippine	Society	of	Allergy,	Asthma	and	Immunology	
Polish Society of Allergology 
Portuguese	Society	of	Allergology	and	Clinical	Immunology	
Romanian	Society	of	Allergology	and	Clinical	Immunology	
Russian	Association	of	Allergology	and	Clinical	Immunology	
Serbian	Association	of	Allergologists	and	Clinical	Immunologists
Allergy	and	Clinical	Immunology	Society	(Singapore)	
Slovenian	Association	for	Allergology	and	Clinical	Immunology
Allergy Society of South Africa 
Spanish	Society	of	Allergology	and	Clinical	Immunology	
Swiss	Society	for	Allergology	and	Immunology	
Allergy,	Asthma	and	Immunology	Society	of	Thailand	
Turkish	National	Society	of	Allergy	and	Clinical	Immunology	
Ukrainian	Association	of	Allergologists	and	Clinical	Immunologists
Uruguayan Society of Allergology 
Venezuelan	Society	of	Allergy	and	Immunology	
Vietnam	Association	of	Allergy,	Asthma	and	Clinical	Immunology	
Zimbabwe Allergy Society 

Apply for your National Allergy Society to become a WAO Member Society at www.worldallergy.org/wao_societies/apply.php.
For WAO membership information please contact the Secretariat

World Allergy Orgnanization (WAO)
555	East	Wells	Street,	Suite	1100	•	Milwaukee,	WI	53202-3823	USA

Tel:	+1	414	276	1791	•	Fax:	+1	414	276	3349
e-mail: info@worldallergy.org

Web site: www.worldallergy.org

AffiliAte orgAnizAtionS

British	Society	for	Immunology
GA2LEN	(Global	Allergy	and	Asthma	European	Network)
International	Association	of	Asthmology

International	Primary	Care	Respiratory	Group
Southern European Allergy Societies

ASSociAte MeMber SocietieS regionAl orgAnizAtionS
Belarus	Association	of	Allergology	&	Clinical	Immunology
Ecuadorian	Society	of	Allergy	and	Immunology	
Ecuadorian Society of Allergology and Affiliated Sciences
Iranian	Society	of	Asthma	and	Allergy
Moldavian	Society	of	Allergology	and	Immunology
Swedish Association for Allergology
Tunisian Society of Respiratory Diseases and Allergology

Asian	Pacific	Association	of	Allergy,	Asthma	and	Clinical	Immunology
Commonwealth	of	Independent	States	Society	of	Immunology	and	Allergology
European	Academy	of	Allergology	and	Clinical	Immunology
Latin	American	Society	of	Allergy	and	Immunology	

The World Allergy Organization (WAO), a world federation of allergy, asthma, and clinical immunology societies, consists of 89 Member Societies. All active members of dues-paying Member Societies are 
Individual Members of WAO. 
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March	4,	2012

Dear Colleagues,

A	warm	welcome	to	the	forty-first	symposium	in	the	World	Allergy	Forum	(WAF)	series:		Food	Allergy:	Pathogenesis	and	Prevention.	Recognizing	the	importance	of	
food	allergy,	the	World	Allergy	Organization	(WAO)	is	delighted	to	bring	this	symposium	to	the	2012	Annual	Meeting	of	the	American	Academy	of	Allergy,	Asthma	and	
Immunology	(AAAAI).		

WAO	is	proud	to	announce	that	the	year	2012	marks	the	15th	anniversary	of	the	World	Allergy	Forum.		The	first	WAF	was	presented	at	the	AAAAI	Annual	Meeting	in	San	
Francisco	in	1997	and	WAO	is	appreciative	that	this	symposium	is	an	annual	event	at	the	AAAAI	Annual	Meeting.		Since	1997,	WAF	has	flourished	and	become	the	longest	
continuing	educational	program	of	World	Allergy	Organization	(WAO).	

The area of food allergy has always been considered one of the most important and complex areas of allergic disease and its escalating prevalence in recent years makes 
it a growing public health concern.  This WAF Symposium will examine the pathogenesis and prevention of food allergy.  Prof. Susan Prescott will begin the symposium 
by examining the events responsible for this dramatic increase in food allergy and explore earlier preventive strategies.  Dr. Scott H. Sicherer will focus on the role of 
early	dietary	exposures	(infant	feeding)	and	feeding	practices	(timing	and	types	of	foods	chosen)	on	food	allergy.		Prof.	Gideon	Lack	will	conclude	today’s	symposium	by	
examining	the	relationship	between	food	allergy	and	atopic	eczema.	There	will	be	an	open	discussion	following	the	formal	lectures.		

The WAO Board hopes that you enjoy today’s program with its wealth of information and if you would like to access the faculty materials after the session they will be 
available at:  www.worldallergy.org/waf.

WAO	gratefully	acknowledges	the	unrestricted	educational	grant	from	Novartis	that	supports	educations	programs	such	as	this	conjoint	program	at	the	AAAAI	meeting.

With best regards,

Ruby	Pawankar,	MD,	PhD,	FAAAAI	 	Dennis	Ledford,	MD,	FAAAAI
President  President
World	Allergy	Organization	 	American	Academy	of	Allergy,	Asthma	and	Immunology  
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Prenatal Events and the Development of Food Allergies

Professor Susan Prescott, PhD, MD
Paediatric	Immunologist,	Princess	Margaret	Hospital	for	Children,	and
Winthrop Professor, School of Paediatrics and Child Health
University of Western Australia
Perth, Australia

Abstract:
Food allergy is now a substantial and evolving public health issue, recently 
emerging as a poorly understood ‘second wave’ of the allergy epidemic 1.	In	
regions	like	Australia,	there	has	been	a	5-fold	increase	in	food	anaphylaxis	in	
preschool children over the last decade 2	and	challenge-proven	IgE-mediated	
food	allergy	now	affects	up	to	10%	of	infants	3. The greatest burden of 
this new epidemic is in young children, who are not only experiencing the 
most dramatic increase in food allergy, but also earlier presentations 2 and 
increasing persistence 4 of disease. As these younger generations reach 
adulthood, the burden of allergic diseases is expected to increase even more. 

This dramatic and unprecedented rise in food allergy reinforces the pressing 
need to better define the events responsible in order to instigate earlier 
preventive strategies. There is no doubt that modern environmental changes 
must be disrupting the natural processes of oral tolerance in very early infancy. 
New data generated from our randomised controlled trials aimed at earlier 
introduction of allergenic foods have revealed worrying new evidence that 
a	significant	proportion	of	4-6	month	old	infants	already have established 
egg-sensitisation and clinical reactivity prior	to	the	randomisation	process.	In	
some	cases,	the	‘first’	introduction	of	egg	at	<5	months	induced	anaphylaxis.	
This clearly indicates that the processes leading to egg sensitisation are 
already strongly established by this age in many infants, and that much earlier 
preventive	interventions	will	ultimately	be	needed.	Importantly,	in	all	cases	
there was no previous history known direct ingestion of egg by the infant, 
indicating previous exposure through other routes potentially through breast 
milk or across the placenta. While cutaneous sensitisation has been proposed 
in	children	with	eczema,	this	does	not	appear	to	explain	rates	of	reactivity	in	
children	with	no	eczema.	Differences	in	neonatal	immune	function	of	these	
individuals	(including	effector	5 and regulatory T cell function6)	suggest	these	
events are initiated in utero and consolidated in the very early postnatal 
period.

Previous strategies to prevent food allergy through ‘allergen avoidance’ 
have not only failed, but have instead been associated with increased risk of 
disease 7. This together with other observations in humans and animals has 
suggested	two	main	avenues	of	research,	1)	the	role	of	earlier introduction 
of	allergenic	foods,	and	2)	a	range	of	other	environmental strategies to 

promote more tolerogenic conditions during initial allergen encounter7. 
Environmental and lifestyle interventions currently under investigation include 
microbial	agents	(probiotics),	dietary	and	nutritional	modulation	(vitamin	
D,	oligosaccharide	prebiotics	and	long	chain	fatty	acids)	in	pregnancy	and	
the early postnatal period. Observational studies also suggest that adverse 
conditions	such	as	stress	(raised	cortisol	levels)	in	pregnancy	and	infancy8, 
and	exposure	to	pro-inflammatory	agents	(such	as	cigarette	smoking	and	
diesel	exhaust)	9 are also associated with and increase risk of allergic disease. 
Investigating	the	relative	contribution	of	these	and	other	environmental	factors	
as ‘causes’ and/or ‘solutions’ to the rise in food allergy remains an enormous 
challenge	that	may	take	many	decades	to	unravel.	In	the	process	we	need	
a more thorough understanding of the developing immune system and the 
events that lead to oral tolerance. This should ideally include identification of 
predisposing genes, critical environmental determinants and maternal-fetal 
interactions which pave pathways to disease.

References: 
1.	 Prescott	 SL,	 Allen	 KA.	 Food	 Allergy:	 Riding	 the	 second	 wave	 of	 the	 allergy	 epidemic.	 Paediatric	 Allergy	

Immunology.	2011;	22:155–60.

2.	 Mullins	RJ.	Paediatric	food	allergy	trends	in	a	community-based	specialist	allergy	practice,	1995-2006.	Med	
J	Aust	2007;	186:618-21.

3.	 Osborne	NJ,	Koplin	JJ,	Martin	PE,	Gurrin	LC,	Lowe	AJ,	Matheson	MC,	et	al.	Prevalence	of	challenge-proven	
IgE-mediated	food	allergy	using	population-based	sampling	and	predetermined	challenge	criteria	in	infants.	J	
Allergy	Clin	Immunol	2011;	127:668-76.

4.	 Savage	JH,	Matsui	EC,	Skripak	JM,	Wood	RA.	The	natural	history	of	egg	allergy.	J	Allergy	Clin	Immunol	2007;	
120:1413-7.

5.	 Martino	D,	Bosco	A,	McKenna	K,	Hollams	E,	Mok	D,	Holt	PG,	et	al.	T-cell	activation	genes	differentially	expressed	
at	birth	in	CD4+	T-cells	from	children	who	develop	IgE	food	allergy.	Allergy	ePub	ahead	of	print	Nov	2011.

6.	 Smith	M,	Tourigny	MR,	Noakes	P,	Thornton	CA,	Tulic	MK,	Prescott	SL.	Children	with	egg	allergy	have	evidence	
of	reduced	neonatal	CD4(+)CD25(+)CD127(lo/-)	regulatory	T	cell	function.	J	Allergy	Clin	Immunol	2008;	
121:1460-6,	6	e1-7.

7.	 Prescott	SL,	Smith	P,	Tang	MLK,	Palmer	DJ,	Sinn	J,	Huntley	SJ,	et	al.	The	importance	of	early	complementary	
feeding	 in	the	development	of	oral	 tolerance:	concerns	and	controversies.	Pediatr	Allergy	Immunol	2008;	
19(5)	375-80.

8.	 Stenius	F,	Borres	M,	Bottai	M,	Lilja	G,	Lindblad	F,	Pershagen	G,	et	al.	Salivary	cortisol	levels	and	allergy	in	
children:	The	ALADDIN	birth	cohort.	J	Allergy	Clin	Immunol	2011;	28:1335-39.

9.	 Martino	D,	Prescott	SL.	Epigenetics	and	prenatal	influences	on	asthma	and	allergic	airways	disease.	Chest	
2011;	139:640	–	7.
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Early Dietary Exposures and Feeding Practices

Scott H. Sicherer, MD
Clinical	Professor	of	Pediatrics,	Jaffe	Food	Allergy	Institute,	Division	of	Pediatric	Allergy	and	Immunology
Mount Sinai School of Medicine
New York, New York, USA

Abstract:
Food allergy prevalence varies geographically and appears to be increasing 
in	“westernized”	areas.(1)  This lecture focuses on the role of early dietary 
exposures	(infant	feeding)	and	feeding	practices	(timing	and	types	of	foods	
chosen)	on	food	allergy.		Recent	Guidelines	from	the	US	have	addressed	diet	
as a means of allergy prevention.(2;3)  Emphasis is placed upon encouraging 
breast	feeding	and	considering	the	use	of	“hypoallergenic”	infant	formulas	
for	infants	“at	risk”	if	the	infant	is	not	breast	fed.		New	guidelines	in	the	
US rescind prior recommendations that suggested avoidance of potentially 
allergenic	foods	for	prolonged	periods	in	infants	at	risk;	for	example	prior	
suggestions	to	avoid	milk	until	age	1,	egg	until	age	2	and	fish,	peanut	or	
nuts	to	age	3	years.		The	reversal	substantially	matches	approaches	that	
were in place in most countries outside of the US.  Study after study appears 
to be substantiating the impression that waiting longer to introduce dietary 
“allergens”	may	be	counterproductive	for	atopy	outcomes	(e.g.,	(4-7) and 
others).			There	are	likely	numerous	dietary	reasons,	besides	dietary	allergen	
exposure per se, that can affect allergy outcomes.(8;9) We will explore how 
feeding	practices	themselves	(using	manufactured	foods,	cultural	and	regional	
differences)	may	have	influenced	allergy	outcomes	as	well.			
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Food Allergy and Atopic Eczema 

Gideon Lack, MD
MRC ⁄Asthma UK Centre in Allergic Mechanisms of Asthma, King’s College London
Guy’s & St Thomas’ NHS Foundation Trust,  Children’s Allergies Department
London, UK

Abstract:
In	analysing	the	relationship	between	food	allergy	(FA)	and	atopic	eczema	
(AE),	there	are	various	possibilities	to	consider;	firstly	FA	may	cause	or	be	an	
exacerbating factor for AE.  The second possibility is that AE may lead to FA.  
The third possibility is that they mutually contribute to each other.  

There is strong evidence of an association between FA and AE.  Children 
with	FA	more	commonly	have	a	history	of	AE;	whereas	children	with	AE	very	
frequently	have	proven	FA.		A	recent	study	in	2008	showed	that	early	age	of	
onset	and	eczema	severity	were	both	associated	with	FA.1		Furthermore	in	
oral	provocation	studies	done	by	different	groups,2-4	about	half	of	the	positive	
food	challenges	resulted	in	delayed	eczematous	lesions.		These	eczematous	
responses	were	induced	mainly	by	milk,	egg,	wheat,	and	soya.		It	is	therefore	
surprising that interventional studies to eliminate allergens from the diet of 
children with AE have had very limited success.  Most studies are uncontrolled 
and suffer from methodological limitations due to lack of blinding, lack of 
confirmation of FA, selection bias, and different criteria for the diagnosis of 
AE.5

In	animal	models,	there	is	literature	suggesting	that	cutaneous	exposure	to	
allergen	can	lead	to	the	production	of	allergen	specific	IgE,	particularly	in	the	
context	of	inflamed	or	abraded	skin.6,7		More	recently,	Chan	et	al8	showed	
that T lymphocyte responses in peanut allergic children were predominant 
in the CLA+ population consistent with the hypothesis that sensitisation to 
peanut	occurs	in	the	skin.	It	has	also	been	observed	that	use	of	arachis	oil	
is	increased	in	children	who	develop	peanut	allergy.9	More	recently,	it	has	
been shown that environmental exposure to peanut as measured by a Food 
Frequency Questionnaire of peanut consumption in the home, was linked to 
the	development	of	peanut	allergy.10

The discovery of the importance of filaggrin null mutations in AE provides a 
biological basis for the possibility of cutaneous sensitisation.  These mutations 
affect	up	to	50%	of	Caucasian	individuals	with	moderate	to	severe	AE.		
Patients with filaggrin null mutations have a deficiency in the skin barrier 
(irrespective	of	the	presence	of	eczema),	and	it	has	been	shown	that	infants	
with this mutation have increased Trans Epidermal Water Loss even in the 
absence	of	detectable	eczema.11	It	has	been	shown	that	the	filaggrin	null	
mutation	increases	the	risk	of	peanut	allergy	(OR	5.3)12	and	the	association	
remained significant after controlling for coexistent AE.

In	summary,	FA	and	AE	are	clearly	associated.		There	is	evidence	that	FA	
can	exacerbate	eczema,	and	perhaps	the	strongest	direct	evidence	comes	
from food challenge studies.  There is however a lack of well-conducted 
interventional dietary elimination studies. There is growing circumstantial data 
to support the potential role of AE and defects in the skin barrier as a cause 
of FA.  
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“Food Allergy: Pathogenesis and Prevention”
Program
Moderators: 
Ruby Pawankar 
Nippon Medical School 
Tokyo, Japan

Dennis K. Ledford 
University of South Florida College of Medicine
Tampa, FL, USA

1.  Welcome to the World Allergy Forum Symposium and Introduction to “Food Allergy: Pathogenesis and Prevention”
Ruby Pawankar and Dennis Ledford

2.  Prenatal Events and Development of Food Allergies 
Susan Prescott
University of Western Australia School of Paediatrics and Child Health
Perth, Australia

3.  Early Dietary Exposures and Feeding Practices 
Scott H. Sicherer
Mount Sinai School of Medicine
New York, NY, USA

4.  Food Allergy and Atopic Eczema 
Gideon Lack
St. Thomas Hospital
London, UK

Upon completion of this session, participants should be able to: 
•	 Describe	the	genetic	and	environmental	events	which	predispose	individuals	to	food	allergy;
•	 Identify	the	possible	dietary	and	environmental	interventions	to	prevent	food	sensitization;
•	 Recognize	when	food	allergy	is	implicated	in	the	patient	with	atopic	eczema.
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ABOUT WAO
The	World	Allergy	Organization	(WAO)	is	an	international	alliance	of	89	regional	and	national	allergy,	asthma	and	clinical	
immunology societies. Through collaboration with the Member Societies, WAO provides a wide range of educational and 
outreach programs, symposia and lectureships to allergists/immunologists around the globe and conducts initiatives relating 
to clinical practice, service provision, and physician training in order to better understand and address the challenges facing 
allergists/immunologists worldwide. WAO helps expand the knowledge, expertise and skills of young physicians establishing 
careers in allergy through Research Fellowships with international placements at renowned allergy centers. 

Mission of the World Allergy Organization
WAO’s mission is to be a global resource and advocate in the field of allergy, advancing excellence in clinical care 
through education, research and training as a world-wide alliance of allergy and clinical immunology societies.

WAO Meetings
World Allergy Congress™ (WAC)
WAO	hosts	the	World	Allergy	Congress	™	(WAC)	–	its	main	scientific	meeting	–	biennially	in	different	regions	of	the	
world.	Please	join	us	in	Milan,	Italy	in	2013	and	Seoul,	South	Korea	in	2015.

WAO International Scientific Conference (WISC)
In	2010,	WAO	launched	its	theme-based	scientific	conferences	alternating	with	and	complementing	WAO’s	biennial	
World	Allergy	Congresses.	The	2nd	WAO	International	Scientific	Conference	on	Severe Allergies, Severe Asthma: New 
Strategies for Optimal Treatment and Prevention	will	be	held	in	Hyderabad,	India	–	6-9	December	2012.	The	2012	
Conference will provide a forum for the most useful combination of the latest research, review of current theory and 
practice,	and	hands-on,	problem-based	learning.	For	more	information,	visit	www.worldallergy.org/wisc2012.

World Allergy Organization Journal
The World Allergy Organization Journal (WAO	Journal)	provides	a	global	forum	for	the	exchange	of	research	and	
information on allergy, asthma, and clinical immunology. The journal supports this scientific interaction among 
members	of	the	World	Allergy	Organization,	an	alliance	of	89	societies	worldwide,	through	publication	of	original	
research, clinical reviews, position papers, and epidemiological studies that contribute to current knowledge in patient 
care. Articles cover diagnosis, therapeutic options, crisis management, and treatment efficacy. Authors and reviewers 
represent all geographic regions, providing a truly global perspective. Published monthly online, with access on 
computers and mobile devices, the journal ensures the widest availability of practice-relevant science at the point of 
care.	In	2010,	the	WAO Journal launched a new feature, Chief Editor Podcasts, consisting of audio downloads of 
interviews with authors of recently published articles on the latest research.  www.waojournal.org 

WAO Online Resources
As a leading global online destination for allergy, asthma and clinical immunology the WAO website supports and 
enhances WAO educational activities and provides materials specifically designed for continued medical training. 

Popular resources include: 
•	 Specially commissioned educational synopses on major topics posted in the Allergic Diseases Resource Center
•	 Interactive	case	studies	that	challenge	allergists	to	diagnose	unusual	cases
•	 Online	learning	programs	including	the	Immunology	Online	Lecture	Series,	Asthma	and	Allergic	Rhinitis	Online	

Lecture Series, and the interactive learning modules with CME on Food Allergy and Drug Allergy
•	 An archive of webinars recorded at major meetings, and audio recordings of interviews with key opinion leaders 

around the world
•	 A special section, Defining the Specialty, which provides easy access to WAO publications and other resources 

that help to define the specialty of allergy and immunology including the WAO White Book on Allergy
•	 Disease-specific sections of the website including the Allergic Rhinitis Working Group, Small Airways Working 

Group, and HAE Alliance.

The WAO website is HONcode certified.  www.worldallergy.org

WAO Programs for 
Education, Research and 
Patient Care
Global Resources in Allergy ™ 
(GLORIA)
GLORIA	promotes	best	practices	in	the	
management of allergic disease through 
programs developed by international 
advisory expert panels. Modules are 
created from established guidelines and 
recommendations to address different 
aspects of allergy-related patent care. 
GLORIA	is	presented	at	national	and	
regional allergy society meetings 
throughout the world and also at regional, 
state and local society meetings within 
the United States. All current GLORIA 
modules are available for free download 
at www.worldallergy.org/gloria. 

World Allergy Forum ® (WAF)
The World Allergy Forum ®	(WAF)	program	
brings cutting edge symposia to major 
allergy meetings throughout the world. 
Developed by international expert advisory 
panels, the symposia provide up-to-the 
minute presentations on scientific and 
clinical developments in the field of allergic 
disease. WAF is the longest running 
educational program series sponsored 
by WAO and currently provides two or 
three	placements	a	year	with	up	to	1,	
000	attendees	at	each	program.	WAF	is	
supported by an unrestricted educational 
grant from Novartis. View presentations 
for free at www.worldallergy.org/waf. 
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World Allergy Organization  •	 555	E.	Wells	St.,	Suite	1100  •	 Milwaukee,	WI	53202-3823  •	 USA
Phone:	+1	414	276	1791  •	 Fax:	+1	414	276	3349  •	 E-mail: info@worldallergy.org  •	 www.worldallergy.org

WAO Publications
WAO papers support and promote the specialty of allergy and help set standards for clinical practice and training. A full bibliography is available at www.
worldallergy.org/publications/.

World Allergy Week
In	2011,	based	on	feedback	from	WAO	Member	Societies	over	recent	years,	WAO	inaugurated	the	first	annual	World	Allergy	Week	as	a	way	for	WAO	Member	
Societies to collaborate in a global effort to disseminate information of worldwide importance about allergic and immunologic diseases and asthma. Participation 
covered a wide spectrum of activities including promotions through websites and social media avenues, patient information sessions, and interviews for radio and 
television	programs.	The	next	World	Allergy	Week	will	be	held	from	16	to	22	April	2011.	Watch	for	updates	and	view	last	year’s	activities	at	www.worldallergy.
org/worldallergyweek/.

WAO Junior Members Group
www.worldallergy.org/juniormembers/
The WAO Junior Members Group aims to support and encourage young scientists and clinicians by providing the opportunity for them to contribute to the ongoing 
work	of	the	WAO	-	and	become	future	WAO	leaders!	Applicants	must	be	working	in	the	field	of	allergy/clinical	immunology,	be	35	years	of	age	or	under	and/or	
within	5-years	of	their	latest	degree,	and	a	current	member	of	a	WAO	Member	Society.	Visit	www.worldallergy.org/juniormembers/	for	further	information	or	to	
apply.

WAO Programs for Education, Research and Patient Care (continued)
Emerging Societies Program (ESP) 
In	order	to	advance	the	WAO	mission	of	supporting	developments	that	will	enable	allergists	to	better	serve	patients	now	and	in	the	future,	the	Emerging	Societies	
Program	(ESP)	aims	to	disseminate	information	on	and	share	experiences	about	new	treatments	for	allergic	disease	and	about	new	indications	for	available	
therapies.	As	a	response	to	an	area	of	need	identified	by	ESP	Delegates,	the	ESP	has	also	started	to	offer	World	Allergy	Training	Schools	(WATS)	in	various	regions	of	
the world. All ESP meetings and training schools are conducted with the help and support of WAO Member Societies and held in conjunction with a Member Society’s 
annual	meeting	and	in	partnership	with	the	American	College	of	Allergy,	Asthma	and	Immunology	(ACAAI).	View	all	ESP	activities	at	www.worldallergy.org/.
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March	4,	2012

Dear Colleagues,

A	warm	welcome	to	the	forty-first	symposium	in	the	World	Allergy	Forum	(WAF)	series:		Food	Allergy:	Pathogenesis	and	Prevention.	Recognizing	the	importance	of	
food	allergy,	the	World	Allergy	Organization	(WAO)	is	delighted	to	bring	this	symposium	to	the	2012	Annual	Meeting	of	the	American	Academy	of	Allergy,	Asthma	and	
Immunology	(AAAAI).		

WAO	is	proud	to	announce	that	the	year	2012	marks	the	15th	anniversary	of	the	World	Allergy	Forum.		The	first	WAF	was	presented	at	the	AAAAI	Annual	Meeting	in	San	
Francisco	in	1997	and	WAO	is	appreciative	that	this	symposium	is	an	annual	event	at	the	AAAAI	Annual	Meeting.		Since	1997,	WAF	has	flourished	and	become	the	longest	
continuing	educational	program	of	World	Allergy	Organization	(WAO).	

The area of food allergy has always been considered one of the most important and complex areas of allergic disease and its escalating prevalence in recent years makes 
it a growing public health concern.  This WAF Symposium will examine the pathogenesis and prevention of food allergy.  Prof. Susan Prescott will begin the symposium 
by examining the events responsible for this dramatic increase in food allergy and explore earlier preventive strategies.  Dr. Scott H. Sicherer will focus on the role of 
early	dietary	exposures	(infant	feeding)	and	feeding	practices	(timing	and	types	of	foods	chosen)	on	food	allergy.		Prof.	Gideon	Lack	will	conclude	today’s	symposium	by	
examining	the	relationship	between	food	allergy	and	atopic	eczema.	There	will	be	an	open	discussion	following	the	formal	lectures.		

The WAO Board hopes that you enjoy today’s program with its wealth of information and if you would like to access the faculty materials after the session they will be 
available at:  www.worldallergy.org/waf.

WAO	gratefully	acknowledges	the	unrestricted	educational	grant	from	Novartis	that	supports	educations	programs	such	as	this	conjoint	program	at	the	AAAAI	meeting.

With best regards,

Ruby	Pawankar,	MD,	PhD,	FAAAAI	 	Dennis	Ledford,	MD,	FAAAAI
President  President
World	Allergy	Organization	 	American	Academy	of	Allergy,	Asthma	and	Immunology  
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Prenatal Events and the Development of Food Allergies

Professor Susan Prescott, PhD, MD
Paediatric	Immunologist,	Princess	Margaret	Hospital	for	Children,	and
Winthrop Professor, School of Paediatrics and Child Health
University of Western Australia
Perth, Australia

Abstract:
Food allergy is now a substantial and evolving public health issue, recently 
emerging as a poorly understood ‘second wave’ of the allergy epidemic 1.	In	
regions	like	Australia,	there	has	been	a	5-fold	increase	in	food	anaphylaxis	in	
preschool children over the last decade 2	and	challenge-proven	IgE-mediated	
food	allergy	now	affects	up	to	10%	of	infants	3. The greatest burden of 
this new epidemic is in young children, who are not only experiencing the 
most dramatic increase in food allergy, but also earlier presentations 2 and 
increasing persistence 4 of disease. As these younger generations reach 
adulthood, the burden of allergic diseases is expected to increase even more. 

This dramatic and unprecedented rise in food allergy reinforces the pressing 
need to better define the events responsible in order to instigate earlier 
preventive strategies. There is no doubt that modern environmental changes 
must be disrupting the natural processes of oral tolerance in very early infancy. 
New data generated from our randomised controlled trials aimed at earlier 
introduction of allergenic foods have revealed worrying new evidence that 
a	significant	proportion	of	4-6	month	old	infants	already have established 
egg-sensitisation and clinical reactivity prior	to	the	randomisation	process.	In	
some	cases,	the	‘first’	introduction	of	egg	at	<5	months	induced	anaphylaxis.	
This clearly indicates that the processes leading to egg sensitisation are 
already strongly established by this age in many infants, and that much earlier 
preventive	interventions	will	ultimately	be	needed.	Importantly,	in	all	cases	
there was no previous history known direct ingestion of egg by the infant, 
indicating previous exposure through other routes potentially through breast 
milk or across the placenta. While cutaneous sensitisation has been proposed 
in	children	with	eczema,	this	does	not	appear	to	explain	rates	of	reactivity	in	
children	with	no	eczema.	Differences	in	neonatal	immune	function	of	these	
individuals	(including	effector	5 and regulatory T cell function6)	suggest	these	
events are initiated in utero and consolidated in the very early postnatal 
period.

Previous strategies to prevent food allergy through ‘allergen avoidance’ 
have not only failed, but have instead been associated with increased risk of 
disease 7. This together with other observations in humans and animals has 
suggested	two	main	avenues	of	research,	1)	the	role	of	earlier introduction 
of	allergenic	foods,	and	2)	a	range	of	other	environmental strategies to 

promote more tolerogenic conditions during initial allergen encounter7. 
Environmental and lifestyle interventions currently under investigation include 
microbial	agents	(probiotics),	dietary	and	nutritional	modulation	(vitamin	
D,	oligosaccharide	prebiotics	and	long	chain	fatty	acids)	in	pregnancy	and	
the early postnatal period. Observational studies also suggest that adverse 
conditions	such	as	stress	(raised	cortisol	levels)	in	pregnancy	and	infancy8, 
and	exposure	to	pro-inflammatory	agents	(such	as	cigarette	smoking	and	
diesel	exhaust)	9 are also associated with and increase risk of allergic disease. 
Investigating	the	relative	contribution	of	these	and	other	environmental	factors	
as ‘causes’ and/or ‘solutions’ to the rise in food allergy remains an enormous 
challenge	that	may	take	many	decades	to	unravel.	In	the	process	we	need	
a more thorough understanding of the developing immune system and the 
events that lead to oral tolerance. This should ideally include identification of 
predisposing genes, critical environmental determinants and maternal-fetal 
interactions which pave pathways to disease.
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Early Dietary Exposures and Feeding Practices

Scott H. Sicherer, MD
Clinical	Professor	of	Pediatrics,	Jaffe	Food	Allergy	Institute,	Division	of	Pediatric	Allergy	and	Immunology
Mount Sinai School of Medicine
New York, New York, USA

Abstract:
Food allergy prevalence varies geographically and appears to be increasing 
in	“westernized”	areas.(1)  This lecture focuses on the role of early dietary 
exposures	(infant	feeding)	and	feeding	practices	(timing	and	types	of	foods	
chosen)	on	food	allergy.		Recent	Guidelines	from	the	US	have	addressed	diet	
as a means of allergy prevention.(2;3)  Emphasis is placed upon encouraging 
breast	feeding	and	considering	the	use	of	“hypoallergenic”	infant	formulas	
for	infants	“at	risk”	if	the	infant	is	not	breast	fed.		New	guidelines	in	the	
US rescind prior recommendations that suggested avoidance of potentially 
allergenic	foods	for	prolonged	periods	in	infants	at	risk;	for	example	prior	
suggestions	to	avoid	milk	until	age	1,	egg	until	age	2	and	fish,	peanut	or	
nuts	to	age	3	years.		The	reversal	substantially	matches	approaches	that	
were in place in most countries outside of the US.  Study after study appears 
to be substantiating the impression that waiting longer to introduce dietary 
“allergens”	may	be	counterproductive	for	atopy	outcomes	(e.g.,	(4-7) and 
others).			There	are	likely	numerous	dietary	reasons,	besides	dietary	allergen	
exposure per se, that can affect allergy outcomes.(8;9) We will explore how 
feeding	practices	themselves	(using	manufactured	foods,	cultural	and	regional	
differences)	may	have	influenced	allergy	outcomes	as	well.			
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Food Allergy and Atopic Eczema 

Gideon Lack, MD
MRC ⁄Asthma UK Centre in Allergic Mechanisms of Asthma, King’s College London
Guy’s & St Thomas’ NHS Foundation Trust,  Children’s Allergies Department
London, UK

Abstract:
In	analysing	the	relationship	between	food	allergy	(FA)	and	atopic	eczema	
(AE),	there	are	various	possibilities	to	consider;	firstly	FA	may	cause	or	be	an	
exacerbating factor for AE.  The second possibility is that AE may lead to FA.  
The third possibility is that they mutually contribute to each other.  

There is strong evidence of an association between FA and AE.  Children 
with	FA	more	commonly	have	a	history	of	AE;	whereas	children	with	AE	very	
frequently	have	proven	FA.		A	recent	study	in	2008	showed	that	early	age	of	
onset	and	eczema	severity	were	both	associated	with	FA.1		Furthermore	in	
oral	provocation	studies	done	by	different	groups,2-4	about	half	of	the	positive	
food	challenges	resulted	in	delayed	eczematous	lesions.		These	eczematous	
responses	were	induced	mainly	by	milk,	egg,	wheat,	and	soya.		It	is	therefore	
surprising that interventional studies to eliminate allergens from the diet of 
children with AE have had very limited success.  Most studies are uncontrolled 
and suffer from methodological limitations due to lack of blinding, lack of 
confirmation of FA, selection bias, and different criteria for the diagnosis of 
AE.5

In	animal	models,	there	is	literature	suggesting	that	cutaneous	exposure	to	
allergen	can	lead	to	the	production	of	allergen	specific	IgE,	particularly	in	the	
context	of	inflamed	or	abraded	skin.6,7		More	recently,	Chan	et	al8	showed	
that T lymphocyte responses in peanut allergic children were predominant 
in the CLA+ population consistent with the hypothesis that sensitisation to 
peanut	occurs	in	the	skin.	It	has	also	been	observed	that	use	of	arachis	oil	
is	increased	in	children	who	develop	peanut	allergy.9	More	recently,	it	has	
been shown that environmental exposure to peanut as measured by a Food 
Frequency Questionnaire of peanut consumption in the home, was linked to 
the	development	of	peanut	allergy.10

The discovery of the importance of filaggrin null mutations in AE provides a 
biological basis for the possibility of cutaneous sensitisation.  These mutations 
affect	up	to	50%	of	Caucasian	individuals	with	moderate	to	severe	AE.		
Patients with filaggrin null mutations have a deficiency in the skin barrier 
(irrespective	of	the	presence	of	eczema),	and	it	has	been	shown	that	infants	
with this mutation have increased Trans Epidermal Water Loss even in the 
absence	of	detectable	eczema.11	It	has	been	shown	that	the	filaggrin	null	
mutation	increases	the	risk	of	peanut	allergy	(OR	5.3)12	and	the	association	
remained significant after controlling for coexistent AE.

In	summary,	FA	and	AE	are	clearly	associated.		There	is	evidence	that	FA	
can	exacerbate	eczema,	and	perhaps	the	strongest	direct	evidence	comes	
from food challenge studies.  There is however a lack of well-conducted 
interventional dietary elimination studies. There is growing circumstantial data 
to support the potential role of AE and defects in the skin barrier as a cause 
of FA.  
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