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About the World Allergy orgAnizAtion

The GLORIA program promotes good practice in the man-
agement of allergic diseases through programs developed 
by panels of world experts. GLORIA educates medical 
professionals worldwide through regional and national 
presentations and local training initiatives. GLORIA educa-
tional modules promote the World Allergy Organization’s 
(WAO) mission – to optimize allergy care worldwide.
GLORIA Modules
Module 1: Allergic Rhinitis
Module 2: Allergic Conjunctivitis
Module 3: Allergic Emergencies
Module 4: Immunotherapy
Module 5: Symptoms and Treatment of Asthma
Module 6: Food Allergy
Module 7: Angioedema
Module 8: Anaphylaxis
Module 9: Diagnosis of IgE Sensitization
Module 10: Chronic Rhinosinusitis and Nasal Polyposis

World Allergy Forum (WAF) symposia 
are held at major international allergy 
meetings. 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.

WAO Seminars & Conferences
The Seminars & Conferences program invites member 
societies to apply to host a WAO Invited Lecturer. 
Complementing WAO’s existing programs, Seminars & 
Conferences gives Member Societies the opportunity to 
bid for an international speaker to give a plenary lecture 
in the scientific program of the Society’s annual meeting, 
on a topic of the Society’s choice.

Emerging Societies Program
WAO offers advice on initiating and developing allergy 
societies throughout the world. This proactive initiative aims 
to expand and improve the specialty of allergy by supporting 
colleagues working in the field of allergy worldwide. 
Through sharing practical experiences and alerting new 
societies to the criteria required for WAO membership, ESM 
creates relationships with future World Allergy Organization 
member societies, and educates WAO’s leadership about 
the challenges and opportunities faced by colleagues in 
developing countries.

WAO Journals
ACI-International – Journal of the World Allergy 
Organization (ACII - JWAO) and International Archives 
of Allergy and Immunology

Read the latest in global allergy and asthma news 
and research through subscriptions to WAO’s journal 
partners: ACI International - Journal of the World Allergy 
Organization (ACII - JWAO) and International Archives of 
Allergy and Immunology.

Programs of the World Allergy Organization

World Allergy Organization (WAO)
The World Allergy Organization (WAO) is an international umbrella organization of 74 regional and national allergy and 
clinical immunology societies. By collaborating with member societies, WAO provides direct educational outreach programs, 
symposia and lectureships to WAO individual members around the globe.
The World Allergy Organization Mission
WAO’s mission is to be a global resource and advocate in the field of allergy, 
advancing excellence in clinical care, education, research and training through 
a world-wide alliance of allergy and clinical immunology societies.
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WAo MeMber SocietieS
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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 of Allergology and Immunology
Brazilian Society of Allergy and Immunopathology
British Society for Allergy and Clinical Immunology
Bulgarian National Society of Allergology
Canadian Society of Allergy and Clinical Immunology
Chilean Society of Allergy and Immunology
China Allergology Society and Chinese Allergists
(Chinese) Hong Kong Institute of Allergy
Colombian Allergy, Asthma and Immunology Association
Croatian Society of Allergology and Clinical Immunology
Cuban Society of Allergology
Danish Society of Allergology
Ecuadorian Society of Allergy and Immunology 
Egyptian Society of Allergy and Clinical Immunology
Finnish Society of Allergology and Clinical Immunology
French Society of Allergology and Clinical Immunology
German Society for Allergology and Clinical Immunology
Georgian Association of Allergology and Clinical Immunology
Hellenic Society of Allergology and Clinical Immunology
Hungarian Society of Allergology and Clinical Immunology
Icelandic Society of Allergy and Clinical Immunology
Indian College of Allergy, Asthma and Applied Immunology
Indonesian Society for Allergy and Immunology

Israel Society of Allergy and Clinical Immunology
Italian Society for Allergology and Clinical Immunology
Japanese Society of Allergology
Korean Academy of Allergy, Asthma and Clinical Immunology
Lebanese Society of Allergy and Immunology
Malaysian Society of Allergy and Immunology
Mexican College of Pediatricians Specialized in Allergy and   
   Clinical Immunology
Mexican College of Clinical Immunology and Allergy
Mongolian Society of Allergology
Netherlands Society of Allergology
Norwegian Society of Allergology and Immunopathology
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
Allergy Society of South Africa
Allergy and Clinical Immunology Society (Singapore)
Spanish Society of Allergology and Clinical Immunology
Swedish Association for Allergology
Swiss Society for Allergology and Immunology
Allergy and Immunology Society of Thailand
Turkish National Society of Allergy and Clinical Immunology
Ukrainian Association of Allergologists and Immunology
Uruguayan Society of Allergology
Venezuelen Society of Allergy and Immunology
Vietnam Association of Allergy, Asthma and Clinical   
   Immunology
Zimbabwe Allergy Society

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

Associate Member Societies
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Egyptian Society of Pediatric Allergy and Immunology
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 Immunology
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European Academy of Allergology and Clinical Immunology
Latin American Society of Allergy, Asthma and Immunology

International Association of Asthmology
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Dale T. Umetsu, MD, PhD

Children’s Hospital Boston

Boston, MA, United States

Asthma and allergy are thought to develop as a result of an 
over-abundance of Th� cells and/or a relative-lack of regulatory 
T cells. We have shown that asthma and allergy are regulated 
by a number of distinct CD4+ T cells that include antigen-specific 
Th�-like TRegs and Th�-like TRegs cells, as well as Natural Killer 
T (NKT) cells. Both Th�-like TRegs and Th�-like TRegs cells arise 
following antigen exposure and express Foxp�, and both can 
potently inhibit the development of allergen-induced airway 
hyperreactivity (AHR), a cardinal feature of asthma. In contrast, 
NKT cells appear to be antigen-nonspecific, but are able to 
greatly exacerbate the development of allergen-induced AHR. 
The specific mechanisms and interactions that link Th�, TReg and 
NKT cells in the airways are not yet clear.  

Concepts in tolerance induction in the lung
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Modulation of IgE mediated diseases in children:  atopic asthma as a paradigm 

Patrick G Holt  DSc, FAA

Telethon Institute for Child Health Research

West Perth, WA, Australia

Abstract
Current treatment paradigms for atopic asthma focus on normali-
sation of immunological and/or lung function in subjects with 
established disease. This approach has a range of theoretical 
limitations, including the decreasing plasticity of T-cell memory 
responses over time which limit the effectiveness of immuno-
therapy,  the parallel decreasing reversibility of changes in lung 
function over time,  and the ever widening range of environ-
mental factors capable of triggering exacerbation of symptoms 
as the disease progresses. This presentation will review argu-
ments in favour of an alternative approach i.e. intervention 
at very early stages of disease before chronicity becomes 
established. The target age group of principal interest in this 
context are preschool children and/or those in early primary 
school. The underlying theoretical basis for the interventions to 
be discussed is provided by recent findings from birth cohort 
studies. Notably,  a series of studies indicate that both early 
sensitisation to inhalant allergens and early lower respiratory 
tract viral infections independently increase risk for develop-
ment of persistent asthma by the end of the preschool years.  
Additionally, these two inflammatory pathways can interact 
synergistically to generate very high Odds Ratios for asthma 
at �-� years,  and hence attenuation of either pathway has the 
potential to have a significant impact on disease prevalence 
within the population at large. A series of plausible intervention 
strategies will be discussed, based on recent findings related 
to asthma aetiology. The targets for these strategies include 
the maturation process underlying the postnatal acquisition of 
overall immune competence, development and consolidation 
of allergen-specific Th-memory, and airways inflammation in 
infants and young children triggered by atopic responses to 
inhalant allergens and/or responses to viral pathogens.

References
Holt PG, Sly PD, Martinez FD, Weiss ST, Björkstén B, von Mutius 
E, Wahn U. Drug development strategies for asthma: in search of 
a new paradigm. Nature Immunol �004, �:���-���.

Holt PG, Upham JW and Sly PD. Contemporaneous maturation of 
immunological and respiratory functions during early childhood: 
implications for development of asthma prevention strategies.  
J Allergy Clin Immunol �00�, ���:��-�4.
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Trial rational: push exposure towards the “tolerogenic” end of the dose curve

NIH Immune Tolerance Network: Allergy/asthma Prevention Trial

PROTOCOL ITNO25AD

Centres :  Perth, Melbourne, New York, Stockholm, Berlin

Target :  200 High risk children (18-30mths) not yet sensitised to inhalants 

Inhalants of initial interest : HDM, Cat, timothy grass

Protocol :  Daily high dose aeroallergen mix -> oral mucosa for lyr plus 3 yr followup 
(double blind/placebo controlled)

Aim :  50% reduction in sensitisation AND current asthma @ outcome age 

Parallel mechanistic studies :   T-cell immunity/lung physiology

recruiting started July 2006
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Learning Objectives:
�. Understand the mechanisms of action of omalizumab and 

immunotherapy.

�. Discuss the rationale for combining omalizumab and immu-
notherapy for the treatment of allergic diseases.

�. Summarize the efficacy and safety of omalizumab pretreatment 
for patients undergoing allergen-specific immunotherapy

Current therapies for allergic rhinitis and asthma include allergen 
avoidance; pharmacologic interventions such as topical and 
systemic corticosteroids, and immunotherapy.  Although pharma-
cologic agents are often effective for many patients, their role is 
sometimes limited by their inability to completely relieve symptoms, 
and in some cases, the induction of deleterious side effects.  
Immunotherapy regimens can be highly effective in controlling 
symptoms of allergic rhinitis and asthma and can offer advantages 
over pharmacotherapy for those patients who have symptoms 
that are refractory to medications or those who cannot tolerate 
the side effects. However, immunotherapy is associated with the 
risk of allergic reactions to the extract injections. Furthermore, the 
effectiveness of allergen-immunotherapy for allergic respiratory 
diseases is not always evident, especially in asthma.  

Omalizumab, a monoclonal antibody against IgE has been ap-
proved in many countries for the treatment of moderate to severe 
persistent allergic asthma. Omalizumab has been shown to be 
safe and effective for the treatment of children and adults with 
seasonal and perennial allergic rhinitis as well as allergic asthma.  
It causes a dose-related decrease in serum IgE levels that is as-
sociated with improvement in symptoms. Omalizumab has been 
shown to both prevent the development of symptoms, and treat 
established allergic disorders Omalizumab does not completely 
ameliorate symptoms of allergic respiratory symptoms, and  upon 
discontinuation, serum IgE levels return to pre-treatment levels.  
Furthermore, there are no data concerning long lasting immune 
tolerance as a result of anti-IgE therapy. 

Thus, there is a need for safer and more effective therapies ca-
pable of inducing an immune tolerant state.  The combination 
of anti-IgE and allergen immunotherapy holds promise for such 
therapy.  

The rationale for using the combination of anti-IgE and allergen im-
munotherapy comes from pre-existing data about the biologic and 
immunologic effects of both therapies.  Allergen immunotherapy 
has been used for more than ninety years for the management 
of allergic disorders, including seasonal and perennial allergic 
rhinitis, allergic asthma and hymenoptera sensitivity. Immuno-
therapy is the only antigen-specific immunomodulatory treatment 
routinely available to clinicians. It can provide long-term benefits 
and modify the natural history of allergic diseases, preventing 
the development of neo-sensitization and asthma in children. The 
immunomodulatory effects of immunotherapy are due to a number 
of mechanisms.  Immunotherapy blunts seasonal increases in IgE 
levels and leads to increases in allergen-specific IgG levels, es-
pecially IgG 4.  This results in decreased IgE-mediated histamine 
release and inhibition of IgE-mediated antigen presentation to 
T-cells.  Furthermore, the binding capacity of IgG 4 is increased, 
whereas that for IgE is decreased after long term immunotherapy.   
In addition, immunotherapy has profound effects on lymphocytes.  
Although somewhat controversial, immunotherapy appears to shift 
the balance of T-lymphocyte subsets away from a Th� phenotype 
and toward a Th� phenotype.  Furthermore, immunotherapy leads 
to the production of allergen-specific IL-�0.  IL-�0 has a number 
of biological consequences that could be important in mediating 
the immunotolerogenic effects of immunotherapy. These effects 
include modulation of IL-4-induced B-cell IgE production in favor of 
IgG 4, inhibition of IgE-dependent mast cell activation, inhibition 
of human eosinophils including decreased cytokine production 
and survival, suppression of IL-�, and induction of allergen-specific 
anergy. Finally, the importance of not only IL-�0, but regulatory 
T-cells and dendritic cells in mediating the therapeutic effects of 
immunotherapy is just being elucidated.

Omalizumab decreases serum IgE and the expression of FcεR� 
on key immune effector cells including dendritic cells, monocytes, 
mast cells and basophils. Each of these effects could lead to 
important immunologic changes that could enhance the immune 
tolerance to allergens delivered by immunotherapy. However, 
unlike immunotherapy, omalizumab has not been shown to pro-
vide long-lasting immunotolerogenic and therapeutic effects after 
discontinuing treatment.  

Can omalizumab synergize immunotherapy 

Thomas B. Casale, M.D.

Creighton University

Omaha, NE, United States
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The rationale for combining omalizumab plus allergen immuno-
therapy includes the prospects of improved clinical benefits and 
immunotolerogenic effects. Furthermore, by decreasing serum 
IgE levels and FcεR� expression, omalizumab should make im-
munotherapy safer. 

In a study conducted by the Omalizumab Rhinitis Study Group, 
the effects of adding omalizumab to immunotherapy were exam-
ined in children. Subjects underwent a pre-screening phase and 
then over a twelve-week period received immunotherapy up to a 
maintenance dosage. Subjects were then randomized to receive 
either omalizumab or placebo as an add-on therapy for twenty-
four additional weeks. Inclusion criteria included � to �7 years 
of age, two year history of moderate-to-severe seasonal allergic 
rhinitis due to birch and grass pollen, FEV� values greater than 
70% and serum IgE levels between �0 and ��00 IU/ml.  ��� 
subjects were enrolled. The combination of immunotherapy plus 
omalizumab was more effective than either therapy alone or 
placebo. For example, the combination of immunotherapy plus 
omalizumab versus immunotherapy alone produced a reduction in 
seasonal allergic rhinitis symptoms of ��% for the birch and 4�% 
for grass immunotherapy groups, respectively; rescue medication 
scores of 7�% for birch and ��% for grass immunotherapy; and 
seasonal allergic rhinitis symptom load of 40% for both grass 
and birch groups; and a safety profile at least as good as im-
munotherapy alone. 

More recently, the results of a NIH/ImmuneTolerance Network 
sponsored study examining the effects of pre-treatment of ragweed 
allergic rhinitis patients with omalizumab prior to immunotherapy 
was published.  The hypothesis was that pre-treatment of ragweed 
allergic patients with omalizumab will condition the recipient so 
that subsequent administration of ragweed allergen immunother-
apy is safer, clinically more effective and immunologically more 
efficient at inducing a long-lasting immune tolerance to ragweed.  
The specific aims were to:

�. Examine whether omalizumab given nine weeks prior to rush 
immunotherapy (RIT) followed by twelve weeks of dual omali-
zumab plus immunotherapy is safer and more effective than 
immunotherapy alone (primary objective) and omalizumab 
alone and placebo (secondary objectives) in preventing 
symptoms of ragweed-induced seasonal allergic rhinitis;

�. Study the immunologic mechanisms of action associated with 
these therapies; 

�. Study whether there is an induction of tolerance after discontinu-
ing these therapies as manifested by persistent inhibition of in 
vivo challenges and prolonged in vitro immunologic changes 
indicative of tolerance. 

Omalizumab preceding immunotherapy should theoretically 
provide greater safety for immunotherapy by not only reducing 
serum IgE and high affinity IgE receptor expression, but perhaps 
by leading to a different mode of antigen presentation. In addition, 
omalizumab should allow more rapid antigen administration and 
the use of greater amounts of antigen in immunotherapy.  

This was a phase II, double-blind, parallel group, three center, pla-
cebo-controlled study. Patients were screened between April 7 and 
approximately May ��, �00�. Omalizumab (0.0��mg/kg/IgE 
[IU/ml]) or omalizumab placebo pre-treatment was then begun 
for nine weeks. This was followed by a five hour rush or placebo 
immunotherapy day. Subsequently, patients received omalizumab 
or placebo and immunotherapy or placebo immunotherapy for 
twelve weeks up to September ��, �00�.

Patients were followed over a second ragweed season off im-
munotherapy and omalizumab to determine whether there are 
long-lasting effects of the therapy.

The primary endpoint was the average daily allergy severity 
score which included sneezing, nasal congestion/stuffiness, 
itchy nose, throat and palate; itchy, watery eyes; and rhinor-
rhea. Secondary endpoints included incidence and severity of 
adverse events, the number of days with rescue medication use, 
the number of rescue medication capsules used, RQLQ scores, 
daily AM/PM symptom scores, minimal symptom days, individual 
allergy symptom scores, and in vivo/in vitro immunologic assays. 
Major inclusion/exclusion criteria included a history of ragweed 
seasonal allergic rhinitis symptoms for greater than or equal to 
two years requiring pharmacotherapy, a positive skin prick test to 
ragweed, IgE levels between �0 and 700, no asthma, and no 
prior treatment with monoclonal antibodies or immunotherapy.

The groups were evenly divided in regards to age and gender.  
The mean age was approximately �� years and there was a 
slight predominance of females. Serum IgE levels range from 
�0 to ��0 with a mean of �� to ��� in the four groups. ��� 
total subjects were randomized. Of these ��� patients, ��� 
completed all treatments. Ragweed-specific IgG levels increased 
>��-fold in immunotherapy patients, and free IgE levels declined 
>�0-fold in omalizumab patients. 

The number, scope and severity of adverse events associated with 
RIT were highest in those patients receiving immunotherapy only. 
Only small differences in the percentage of patients with adverse 
events were noted between treatment arms receiving omalizumab 
plus immunotherapy, omalizumab alone and placebo/placebo. 
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In contrast, the patients receiving immunotherapy only had a much 
greater rate of allergic-like reactions during RIT, and the percent-
age of these patients having allergic-like reactions during the RIT 
was allergen dose-dependent, as shown in Figure �. More pa-
tients in the immunotherapy only group (�0.�%) versus the group 
receiving omalizumab plus immunotherapy (��.�%) received 
epinephrine for allergic-like reactions on the RIT day. The per-
centages of patients with serious adverse events during RIT were 
�.�, 0, ��.0, and �.0 for the omalizumab plus immunotherapy, 
omalizumab only, immunotherapy only and placebo only groups, 
respectively. Allergic-like reaction rates in the omalizumab alone 
and placebo groups were 0 and �.7%, respectively.

Overall rates of allergic reactions during RIT (including those 
treated before or after July �, �00�) were ��.�% omalizumab 
plus IT; ��.7% omalizumab plus placebo; ��.4% placebo 
plus immunotherapy; and ��.�% placebo/placebo. Pairwise 
comparisons of adverse events in each group illustrate that im-
munotherapy alone was associated with a greater than five-fold, 
significant increase in risk of adverse events compared to placebo 
(OR=�.4�; p=0.00�). This significant increase is lost with the ad-
dition of omalizumab to RIT, which carried only an approximately 
two-fold risk of adverse events compared to placebo (OR=�.��; 
p=0.��). After RIT, comparison of groups receiving build-up or 
maintenance immunotherapy with or without omalizumab revealed 
a trend towards a decreased risk of adverse events with the addi-
tion of omalizumab (OR=0.��), although statistical significance 
was not reached (p=0.0�4), possibly due to the low frequency 
of events. No significant differences in the incidence of immedi-
ate post-injection adverse events were observed between groups 
during the build-up and maintenance phase.

FIG 2. RIT time-dependent and dose-dependent allergic reations among 
patients dosed after July �, �00�. The data represent percentages of 
patients with acute allergic reactions based on the time after RIT was 
initiated in hours and the corresponding dose of Amb a � in the RIT (in 
patients receiving omalizumab plus immunotherapy and placebo plus 
immunotherapy). IT, Immunotherapy; OM, omalizumab.

Results of a post-hoc blinded analysis of patients judged to 
have anaphylactic reactions (defined as reactions involving two 
or more organ systems concurrently and/or severe enough to 
require epinephrine; judged by independent observers) during 
RIT also indicated a protective effect of omalizumab (Table II).  
In pair-wise analysis, immunotherapy alone was shown to sig-
nificantly increase the risk of anaphylaxis compared to placebo 
(OR=��.0�; p=0.007), whereas the addition of omalizumab 
reduced this increased risk to levels that were no longer signifi-
cant (OR=�.�0; p=0.���). A comparison of groups receiving 
immunotherapy (omalizumab + IT vs IT-only) demonstrated that 
the addition of omalizumab resulted in a significant, five-fold 
decrease in risk of anaphylaxis due to RIT (OR=0.�7; p=0.0��). 
Using the same definition [of anaphylaxis], 0% of patients in the 
omalizumab plus immunotherapy arm versus �.7% in the placebo 
plus immunotherapy arm had anaphylaxis during the weekly build-
up/maintenance phase of immunotherapy, but this difference did 
not reach statistical significance (p=0.���), perhaps reflecting 
the low number of anaphylactic events during IT.

The average daily allergy severity scores were significantly 
better in the omalizumab plus immunotherapy group versus the 
immunotherapy alone group.   Furthermore, in protocol correct 
patients, the combination of omalizumab plus immunotherapy 
was better than omalizumab alone, immunotherapy alone or 
placebo alone (Figure �).

FIG 3. Average daily allergy severity scores over the ragweed pollen 
season for per protocol patients. Area under the curve analysis indicated a 
statistically significant improvement in severtiy scores for patients treated with 
omalizumab and immunotherapy versus immunotherapy alone (P =.0�). 
The length of the ragweed season differed by site: Creighton University 
had a length of 4� days; University of Wisconsin, Madision �� days; 
and University of Iowa, 4� days. IT, Immunotherapy; OM, omalizumab.

Can omalizumab synergize immunotherapy – continued 
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There are still some important questions regarding this approach 
including: 
How Long Should Omalizumab Pretreatment Be For Asthma Trials?

• Data to date:
– Nasal challenges: � wks
– FCeRI expression: � wks
– Skin challenges: �-�0 wks
– Asthma improvement: ��-�� wks
– Rush immunotherapy: � wks

• Data suggest that to achieve a safer IT regimen ---  should  
treat for >�� weeks.

Unanswered Questions Include:
• How long do you need to treat with both?
• Can you stop the omalizumab after reaching maintenance IT?
• What are the immunologic and clinical endpoints of interest, 

and when do you measure them?
• Will this approach work for moderate/severe asthma?
• Other??
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