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ABOUT 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.

The GLORIA program The GLORIA program The GLORIA program The GLORIA program The GLORIA program promotes good practice in
the management of allergic diseases through programs
developed by panels of world experts. GLORIA edu-
cates medical professionals worldwide through re-
gional and national presentations and local training
initiatives. GLORIA educational modules promote the
World Allergy Organization’s (WAO) mission – to
optimize allergy care worldwide.

GLORIA Modules
Module 1: Allergic Rhinitis and Allergic Conjunctivitis

Module 2: Allergic Conjunctivitis (Expanded Version)

Module 3: Allergic Emergencies

Module 4: Immunotherapy

Module 5: Symptoms and Treatment of Asthma

Mobule 6: Food Allergy

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.

PAAA: Prevention of Allergy and
Allergic Asthma
Prevention of Allergy and Allergic
Asthma (PAAA) is a collaborative
project with the World Health
Organization providing guidelines
and recommendations for prevention
of the allergen-specific immunological
sensitization necessary for disease.

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

Emerging Societies Meetings
WAO offers advice on initiating and developing allergy so-
cieties 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 re-
lationships with future World Allergy Organization member
societies, and educates WAO’s leadership about the chal-
lenges and opportunities faced by colleagues in developing
countries.

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

PAAA

Programs of the World Allergy Organization
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WAO MEMBER SOCIETIES*

National Member Societies

*As of February 2006

Albanian Society of Allergology and Clinical Immunology
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 Society of Allergology
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 Allergy, Asthma and Clinical Immunology
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
Singapore Society of Immunology, Allergy & Rheumatology
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
WWWWWorld Allergy Orgnanization (World Allergy Orgnanization (World Allergy Orgnanization (World Allergy Orgnanization (World Allergy Orgnanization (WAO)AO)AO)AO)AO)

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

Czech Society of Allergology and Clinical Immunology
Ecuadorian Society of Allergology and Affiliated Sciences
Egyptian Society of Pediatric Allergy and Immunology
Italian Association of Territorial and Hospital Allergists

Latvian Association of Allergists
Panamanian Association of Allergology and Clinical Immunology
Association of Allergy and Clinical Immunology of Serbia and
  Montenegro

Regional Organizations Affiliate Organizations

The Asian Pacific Association of Allergology and Clinical
  Immunology
CIS Society of Immunology and Allergology
European Academy of Allergology and Clinical Immunology
Latin American Society of Allergy, Asthma and Immunology

International Association of Asthmology
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Dear Colleagues,

Welcome to the 28th Symposium in the World Allergy Forum Series, ‘Sublingual Immunotherapy – Is There a Role’? I am
particularly pleased to moderate this session today.  Prof. G. Walter Canonica and Prof. Anthony J. Frew will share their
extensive European experience with sublingual immunotherapy, and Dr. Linda Cox will discuss whether there is a place
for sublingual immunotherapy in the Untied States. SLIT has become popular in Europe and may offer some advantages
to selected populations of patients in the US as well. Today’s program will help enlighten us as to the populations of
patients who may benefit.

The World Allergy Forum is the longest-running educational program of the World Allergy Organization, and we are
grateful for the unrestricted educational grant from Novartis and Genentech which enables us to bring you this program
today.

I am lucky to preside over WAO at this time; the Organization has become very active in a wide range of activities, the
leadership is extremely dynamic, and our position in the world of allergy is firmly established. Over the next two years,
we plan a global agenda to strengthen allergy both for patients and allergists; we plan to make WAO more visible, of
greater service to our member societies, and to establish strong and broad partnerships with our national and regional
societies. Where we already have strong allergy societies, we will cooperate with them while always giving recogni-
tion to their skills and strengths. Where we have newer or less established societies, we will partner with and strengthen
these fledgling groups through our Emerging Societies Program. In areas where there are no allergists, WAO will help
local allergists to make the governing bodies aware of the need for allergy and work to create an environment where
allergy and asthma sufferers can get access to well-trained physicians.

As part of our goal to promote our specialty, in January 2006 the WAO Specialty and Training Council published the
results of a survey of allergy needs and practices in member countries in our two journals, Allergy & Clinical Immunology
International– Journal of the World Allergy Organization (ACII-JWAO), and the International Archives of Allergy and
Immunology. This important document will be followed by the publication of a provisional WAO position statement
entitled Key Clinical Competencies for the Specialty of Allergy and Clinical Immunology, then later this year we will
publish a third statement defining What is an Allergist.

We continue to serve our members through our educational programming. In a 2006 partnership with the American
College of Allergy, Asthma and Immunology (ACAAI), we are implementing an American version of the Global Re-
sources in Allergy program (GLORIA) to provide 5-10 lectures per year to Regional, State and Local Allergy Societies in
the US using the GLORIA lecture modules presented by WAO and ACAAI lecturers. Applications for the USA-GLORIA
can be submitted by all Regional, State and Local Allergy Societies wishing for the involvement of WAO at their local
meeting.

March 4th, 2006



5

We are actively planning the next World Allergy Congress, which will take place December 2-6, 2007, in Bangkok
Thailand. The meeting will have several unique features. It will begin with an international symposium on Immuno-
therapy cosponsored by WAO, EAACI and AAAAI. The meeting will run for 3 ½ days thereafter, ending with an
overlapping international symposium on Food Allergy, cosponsored by the ACAAI and WAO.

A global organization will only be as good as its ability to communicate. WAO is fortunate to have Richard F. Lockey
as Editor-in-Chief of the WAO Web site, and Johannes Ring as Editor of JWAO. The monthly email newsletter, WAO
News and Notes, is designed to keep everyone informed of clinical advances in the field of allergy and to provide a
ready means of rapid communications. If you are not receiving this free of charge communication, please contact us
at wwwwwwwwwwwwwww.worldallergy.worldallergy.worldallergy.worldallergy.worldallergy.org.org.org.org.org and share your email information.

As we look to the future, we recognize that allergy is a rapidly developing and expanding field, but recognition of the
importance of allergy is still underappreciated, and the time when allergy is accepted as a subspecialty of medicine
and pediatrics akin to cardiology and gastroenterology is still on the horizon. WAO is committed to strengthening
allergy through active educational and research partnerships with our 74 member societies. In the end, the many
millions of patients with asthma and allergy will benefit as the importance of allergic diseases is recognized and taught
more widely.

With my best regards,

Michael A. Kaliner
President, World Allergy Organization



6

G.W.Canonica, MD, FAAAAI
University of Genova
Genova, Italy

An Analysis of Long-Term Efficacy and Safety of Sublingual Immunotherapy:
Criteria for Appropriate Patient Selection

Prof. G. Walter Canonica, FAAAAI, is Professor and Chairman of
Allergy and Respiratory Diseases at the Department of Internal
Medicine, Genoa University, Italy

G. Walter Canonica is an internationally renowned expert on
immunotherapy and allergic respiratory diseases, and has authored
over 350 full papers in international journals.  His main research
interests encompass investigation of different subsets of T
lymphocytes and their functional role in basic and clinical research
(allergy, organ specific autoimmunity, CNS degenerative diseases
and cancer); molecular events and interactions between
immunocompetent cells, inflammatory cells, epithelial cells in
allergic inflammation and airways remodeling; new antiallergic
drugs and new strategies in the treatment of allergic disease; and
clinical and immunopharmacological activities of biological
response modifiers such as cytokines, monoclonal antibodies,
allergen specific Immunotherapy, and corticosteroids.

From 2003-2005 Prof. Canonica served as the Secretary-General
of the World Allergy Organization (WAO) and is the 2005-2007
President-Elect of WAO. His numerous national and international
roles include Vice President of INTERASMA – International
Association of Asthmology, Secretary-General of the Federation
of the Italian Medial Societies-FISM, and Chairman of the EAACI-
CME Continuing Medical Education Council. He is a Past-President
of the Italian Society of Respiratory Medicine.

Abstract
Sublingual Immunotherapy-SLIT, is the youngest non-injective route
of IT. The first experimental approaches were performed two
decades ago. Safety of SLIT was reviewed in a number of official
position papers, and was considered a good reason to promote
further studies.

At present, several DBPC trials are published, and a general
consensus on the clinical efficacy of SLIT in allergic rhinitis has
been reached in Europe. To further support this position, Durham
and co-workers published a metanalysis study demonstrating SLIT
efficacy on both symptom and medication score reduction in
allergic rhinitis patients (1). The same study found no evidence for
such an effect in pediatric patients. With the availability of more
studies for review, we recently performed a metanalysis in pediatric
patients with the findings of Evidence 1a for both rhinitis and
asthma symptom and medication scores reduction (2). Some of
our studies demonstrated the clinical efficacy of SLIT and a
concomitant effect on nasal inflammation. In a recently completed

long term study (3 years) in birch allergic subjects, we confirmed
clinical efficacy, nasal inflammation decrease and pulmonary function
improvement (3). The long-lasting persistence of the allergen extract
at sublingual level has been demonstrated by our group using
radiolabelled allergen. The absorption has been also monitored.

Comparative studies of Subcutaneous Immnotherapy (SCIT) vs SLIT
are not sufficient to support a better effect of one of the two.  The
only DBPC DDummy study failed to demonstrate any statistical
difference between the two treatments, and both were effective
compared to placebo. Like SCIT-injective IT, SLIT has been found to
prevent asthma onset and new sensitizations. It has been ascertained
that SCIT has long lasting effect in several trials. SLIT was found, in
a 10 year survey, to exert a 5 year significant effect after cessation
of therapy. High dosages recently demonstrated a better effect
compared to low ones (4).

The safely of SLIT is reported as one of the added values of this
treatment, and there has never been a report of a fatal or near fatal
reaction. SLIT safety has been confirmed in clinical trials and in post
marketing surveillance studies. SLIT was recently demonstrated to
be as good in very young children (< 3 years of age) as it is
reported to be in the published literature about adults. These last
data strongly support the eligibility of young children to receive SLIT,
in view of its efficacy, safety and preventive effect on disease
progression (5).

ReferencesReferencesReferencesReferencesReferences
1. Sublingual immunotherapy for allergic rhinitis: systematic review
and meta-analysis. Wilson DR, Lima MT, Durham SR. Allergy. 2005
Jan; 60(1):4-12.
2. Efficacy of sublingual immunotherapy in the treatment of allergic
rhinitis in children: A Meta-analysis of randomized controlled trials.
Penagos M., Compalati E., Tarantini F., Baena Cagnani R., Huerta
Lopez J., Passalacqua G., and Canonica G.W. Manuscript in
preparation.
3. Clinical, functional, and immunologic effects of sublingual
immunotherapy in birch pollinosis: a 3-year randomized controlled
study. Marogna M, Spadolini I, Massolo A, Canonica GW,
Passalacqua G. J Allergy Clin Immunol. 2005 Jun;115(6):1184-8.
4. Long-lasting effect of sublingual immunotherapy in children with asthma
due to house dust mite: a 10-year prospective study. Di Rienzo V,
Marcucci F, Puccinelli P, Parmiani S, Frati F, Sensi L, Canonica GW,
Passalacqua G. Clin Exp Allergy. 2003 Feb; 33(2):206-10.
5. Post-marketing survey on the safety of sublingual immunotherapy in
children below the age of 5 years. Di Rienzo V, Minelli M, Musarra A,
Sambugaro R, Pecora S, Canonica WG, Passalacqua G. Clin Exp
Allergy. 2005 May; 35(5):560-4.
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Anthony Frew MD FRCP
Brighton General Hospital
Brighton, United Kingdom

Mechanisms of Sublingual Immunotherapy

Professor Tony Frew trained in Cambridge, London, Notting-
ham, Oxford and Stoke-on-Trent. He developed an interest in
allergy while working with Professor Barry Kay at the Royal
Brompton Hospital, London, and undertook post-doctoral research
in Vancouver, Canada. After 13 years in Southampton, he re-
cently moved to Brighton to set up a new department. His main
research interests are the health effects of air pollution, and
clinical trials of allergen immunotherapy; he has published over
200 papers in the peer-reviewed literature. Prof Frew has an
active clinical practice in acute general internal medicine, res-
piratory medicine and clinical allergy. He has served on the
EAACI Executive Committee since 1995 and is currently Presi-
dent of EAACI. He has served on the Professional Education
and International Committees of AAAAI, and is Treasurer for his
National Allergy Society (BSACI).

Abstract
Specific allergen immunotherapy (SIT) involves the administration
of allergen extracts to modify or abolish symptoms associated
with atopic allergy. Several mechanisms have been proposed
to explain the beneficial effects of SIT. Conventional injection
regimes induce allergen-specific IgG antibodies, especially of
the IgG4 subclass. It is not clear whether these contribute directly
to efficacy, by blocking the allergic response, or whether they
are an epiphenomenon, unrelated to the true mode of action. T-
cells are also affected by SIT, with a reduction in T-cell and
eosinophil recruitment in response to allergen challenge, and a
shift in the balance of Th1 and Th2 cytokine expression. These
changes are thought to reflect induction of IL-10 secreting T-
regulatory cells, which would also account for the induction of
IgG4 antibodies.

Against this background, what do we know about the way that
sublingual immunotherapy (SLIT) may work? Allergens applied
to mucosal surfaces are handled differently from allergens given
parenterally. This makes sense conceptually, as the immune system
needs to respond vigorously to pathogens that manage to
penetrate the body’s external defences, while it does not need
to respond to antigens that are simply sitting on the mucosal
surfaces. Consequently, the default mode for antigens
encountered at the mucosal surface is tolerance.

From work in experimental animals, we know that IgE responses
to allergens can be reduced or prevented by prior administration
of allergen by the oral or inhalation routes [1]. It is likely that the
route of allergen processing and presentation is a critical
determinant of the subsequent T-cell response. In naïve mice,
locally administered allergen is taken up by mucosal dendritic
cells and then presented to T-cells together with IL-12, thereby

biasing the response towards a Th1 profile and away from the
pro-allergic Th2 profile [2,3]. It is less clear whether this mechanism
can suppress established allergic responses, which is the situation
that needs to be achieved by SLIT.

When allergen is given by the sublingual route to allergic humans,
it is retained in the buccal region much longer than if the allergen
is simply placed in the mouth and then swallowed, suggesting
that allergens are indeed taken up locally [4]. However, the
immunological response to SLIT in humans is relatively modest,
and most studies have not found any change in specific IgE,
specific IgG or T-cell cytokine balance [5]. In some studies, T-cell
proliferative responses to allergens and mitogens were attenuated
and more IL-10 was produced after SLIT, compared to untreated
allergic controls. IL-10 production after SLIT was similar to the
level seen in healthy non-atopic control subjects, suggesting that
SLIT may restore a more normal pattern of T-cell responses [6].

Ultimately the adoption of SLIT depends more on the demonstration
of clinical efficacy rather than proving precisely which mechanism
it may work through. Mechanistic studies do have a place in
guiding future developments, but in vitro surrogate measures are
no substitute for clinical endpoints!

ReferencesReferencesReferencesReferencesReferences
1. Holt PG, Batty JE, Turner KJ. Inhibition of specific IgE responses in
mice by pre-exposure to inhaled antigen. Immunology 1981;
42:409-417.

2. Macatinia SE, Hosken NA, Litton M, et al. Dendritic cells produce
IL-12 and direct the development of Th1 cells from naïve CD4+ T
cells. J Exp Med 1993; 177:1199-1204.

3. McMenamin C, Holt PG. The natural immune response to inhaled
soluble protein antigens involves MHC class I-restricted CD8+ T-
cell-mediated but MHC class II-restricted CD4+ T-cell-dependent
immune deviation resulting in suppression of IgE production.
J.Exp.Med. 1993; 178:889-99.

4. Bagnasco M, Altrinetti V, Pesce G, Caputo M, Mistrello G,
Falagiani P, Canonica GW, Passalacqua G. Pharmacokinetics of
Der p2 allergen and derived monomeric allergoid in allergic
volunteers. Int Arch Allergy Immunol. 2005;138:197-202.

5. Fanta C, Bohle B, Hirt W, Siemann U, Horak F, Kraft D, Ebner H,
Ebner C. Systemic immunological changes induced by administration
of grass pollen allergens via the oral mucosa during sublingual
immunotherapy. Int.Arch.Allergy Appl.Immunol. 1999; 120:218-
24.

6. Ciprandi G, Fenoglio D, Cirillo I, Vizzaccaro A, Ferrera A, Tosca
MA, Puppo F. Induction of IL-10 by sublingual immunotherapy for
house dust mites: a preliminary report. Ann.Allergy Asthma Immunol.
2005;95:38-44
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Linda Cox, MD

Is the US ready for Sublingual Immunotherapy?

Linda Cox, MD runs a solo adult and pediatric allergy and
immunology practice in Ft. Lauderdale, Florida and is assistant
clinical professor of medicine at the University of Miami School
of Medicine and Nova Southeastern University School of
Osteopathic Medicine. She is a Past President of the Broward
County Medical Association and of the Florida Allergy Asthma
and Immunology Society.  Dr Cox has been chair of the
American Academy of Allergy, Asthma and Immunology’s
Immunotherapy and Allergy Diagnostics Committee since
2004, and is the current chair of the American College of
Allergy, Asthma and Immunology’s Immunotherapy and
Diagnostic Committee.  Dr. Cox chaired the AAAAI/ACAAI
Task Force on Sublingual Immunotherapy which recently
completed a comprehensive review of the literature on
sublingual immunotherapy, to be submitted for publication in
the near future. Dr Cox is also chair of the AAAAI’s Rhinitis,
Sinusitis and Ocular Diseases (RSOD) Interest Section, in which
capacity she has been actively assisting with the planning of
the 2006 Annual Meeting.

Abstract
IntroductionIntroductionIntroductionIntroductionIntroduction
Sublingual immunotherapy (SLIT) has been used with increasing
frequency in Europe and is being viewed with increased interest
by US allergists. In light of this, the ACAAI and AAAAI
Immunotherapy & Allergy Diagnostics Committees formed a Joint
Task Force with the purpose of providing a comprehensive
updated report on SLIT for the North American allergy community.
Members of the SLIT task force include academic and community-
based allergists. The information in this paper is derived from
the Joint Task Force’s report. In addition, due to the ‘speculative’
nature of the presentation -  “Is the US ready for sublingual
immunotherapy” some of the research information was obtained
through personal communications.

The SLIT Task Force reviewed 103 articles with references through
October 2005. The committee was divided into work groups
that reviewed dosing, efficacy, immunologic response, safety,
and practical considerations. Each work group reviewed each
of the articles and extracted those articles that were relevant to
their section. The focus of this presentation will be on practical
considerations related to implementing SLIT in the US, focusing
on issues such as costs, safety and adherence. There will also
be some discussion of the other topics reviewed because they
impact considerably on the practical consideration issues.

Sublingual Immunotherapy in the USSublingual Immunotherapy in the USSublingual Immunotherapy in the USSublingual Immunotherapy in the USSublingual Immunotherapy in the US
In parts of Europe, sublingual is the predominant route of
immunotherapy, but in the US - aside from growing interest - SLIT
has not received widespread acceptance. This is possibly because
it has been associated with a low-dose form of immunotherapy
called provocation-neutralization, discussed in the “Immunotherapy
procedures that have not been proven effective” section of the
“Immunotherapy for aeroallergen disease” chapter or  the
“Unconventional and unproven theories” ” ” ” ” chapter in Middleton’s
Allergy  textbook. (1)

An application for a new CPT code (new category 3 - emerging
technology)  for sublingual immunotherapy extract preparation in
mid-2003 prompted the JCAAI to contact the ACAAI and AAAAI
Immunotherapy Committees for comments, and subsequently lead
to the development of an ACAAI and AAAAI SLIT Joint Task Force
in early 2004      (Jay Portnoy and Linda Cox co-chairs, Hal Nelson,
Larry Borish, Bob Lanier and Ira Finegold) which was assigned
the task of working with AAOA, representing the otolaryngology
allergy community, to write guidelines for studies to properly
validate SLIT in the USA.

The Task Force felt no action was needed until an FDA approved
formulation for SLIT was developed.  At around the same time the
AAAAI Immunotherapy Committee discussed SLIT in a conference
call and came up with the following ‘questions to be answered’
as well as a similar decision that no action was needed until an
FDA approved formulation for SLIT was developed.

• Currently there is no FDA approved product for SLIT:
o What studies/steps would be necessary to develop an

FDA approved SLIT extract?

o If SLIT is recommended and manufacturers do not change
product inserts, who is liable in the case of an adverse
event?

• Is there enough information to determine the recommended
maintenance dose(s) for SLIT?

• Is treatment for multiple allergens feasible with SLIT or would
each allergen be kept in a separate vial?

• What is the cost-benefit analysis of SLIT considering it may
require up to 300 times the SCIT maintenance dose and
multiple allergens are utilized?

• Is there enough safety data to approve or advise against
home administration of SLIT?



33

In November of 2004, Greer Laboratories (Lenoir, NC) began a
safety and dosing study of standardized allergenic extracts/
vaccines administered by the sublingual-oral route with the intent
to obtain FDA approval for a SLIT formulation. At this time the
ACAAI and AAAAI Immunotherapy and Allergy Diagnostics
Committees began the Joint Task Force comprehensive review
project.

SLIT Costs: How much will the treatment cost, who will pay for it
and how much are they (insurers, patients and/or government)
willing to pay?

Allergen dosingAllergen dosingAllergen dosingAllergen dosingAllergen dosing
It is difficult to predict the likely cost of SLIT without having a clear
concept of what dose and dosing frequency is required to achieve
optimal efficacy. In the SLIT Joint Task Force review the dosing
regimens varied from daily to once weekly. The individual
sublingual allergen doses varied between 10 ng Fel d 1 (2) and
314 mcg Amb b 1 (3) per dose and cumulative monthly doses
(CMD) between 0.017 and more than 500 times the customary
subcutaneous maintenance dose recommended by the Joint Task
Force Allergen Immunotherapy Practice Parameters (JTFAIPP) and
the WHO Position Paper on Allergen Immunotherapy (4, 5).

The optimal maintenance dosing frequency of SLIT has not been
established. Dosing regimens varied from daily (2, 3, 6-16),
three times a week (17), twice weekly (18) to once weekly. (19)
One 4-year open study of various allergens compared one drop
daily (6 mcg Der p 1 CMD) with 5 drops 3 times a week (13
mcg Der p 1 CMD), and demonstrated that the daily lower dose
regimen resulted in a greater magnitude of decrease in skin prick
end-point titration reactivity (0<.001), a higher rate of no drug
use (p = .013) and at least 50% reduction in drug consumption
compared with pretreatment use (p = .001). (7)

Another study compared 3 dosing regimens with an open control
group. There were two pre- and co-seasonal regimens. The higher
dose administered was 0.4 mcg major grass allergen daily (12
mcg CMD) while the lower dose administered was 0.3 mcg 3
times week (5.1 mcg CMD) (20).  In addition, there was one
pre-seasonal regimen. There was a significant improvement in
symptoms and drug intake in all SLIT groups compared with the
open control group (p < .0001). The best clinical results were
seen in the 2 pre- and co-seasonal regimens (p= < .0001) with
greater improvement in drug intake scores (p =  .026),
paradoxically, in the 3 times a week regimen with the lower
cumulative maintenance dose.

Only two randomized-controlled (RC) studies were specifically
designed to compare the response to different doses. (6, 21).
One randomized-controlled study compared 2 maintenance dose
regimens administering 85 and 375 times the usual SCIT dose,
(24 drops of 300 IR vs. 40 drops of 100 IR per week) and found
greater improvement in symptom- medication scores in the higher
dose group (p = .024)(21). The other dose response study was
a randomized, placebo controlled multi-center, multi-country study
of 855 patients with grass-induced allergic rhinitis who were
treated with either placebo or one of 3 treatment doses (2,500,
25,000 and 75,000 SQ-T  units of  Phleum pratense ) daily for
a mean duration of 18 weeks. (6) There was a significant
improvement in medication and symptoms scores only in the

855 patients with seasonal allergic rhinitis treated with one of
three sublingual  doses of Phleum pratense or placebo tablets for
mean duration of 18 weeks (6)  P value versus placebo

Treatment group Medication Scores Symptoms Scores

2,500 SQ-T  (~0.5 mcg Phl p 5) P = .38 P = .96

25,000 SQ-T (~ 5 mcg Phl p 5) P = .96 P = .46

75,000 SQ-T (~15 mcg Phl p 5) Reduced by 28% (p = .047) Reduced by 16% (p = .0071)
If  only pts treated  with 75,000 Reduced by 29% (p = .012) Reduced by 21% (p = .002)
SQ-T for at least 8 weeks were
considered:

TTTTTable 1able 1able 1able 1able 1

How much will the treatment cost?How much will the treatment cost?How much will the treatment cost?How much will the treatment cost?How much will the treatment cost?
In the above study as an example, the effective SLIT dose was
equivalent to 15 mcg of major grass allergen administered daily
which is in the 5 to 20 mcg range recommended for mainte-
nance subcutaneous immunotherapy (SCIT). Using this dose and
schedule, the ALK-Abello January 15 2006 list price for stand-
ardized grass (the company that sponsored the study) was used,
and the recommended maintenance dose for standardized grass
is 8000 BAU per dose (5).

Standardized grass 100,000 BAU/ml $89.90 US per
10 ml = $8.9/ml
4,000 BAU = $0.359 US per dose x 30 days =
$10.78 per month

In comparison with SCIT, the maintenance cost for the allergen
extract (CPT code 95165) would be $0.359 per dose if admin-
istered on a monthly basis with greater costs during the build-up
phase. SCIT would have the additional administration fee cost
(~ 95115 single injection, 95117 multiple injection- ~ $14-
$20–reimbursement varies by location and insurer)

Polysensitized patients:Polysensitized patients:Polysensitized patients:Polysensitized patients:Polysensitized patients: Virtually all of the studies reviewed by
the SLIT Joint Task Force utilized single allergen and none em-
ployed non-cross reacting allergens. Polysensitized patients ap-
pear to be ‘the rule’ rather than the exception in the US. A 3
year prospective open study of polysensitized patients designed
to evaluate the efficacy of SLIT treatment with multiple pollen
allergens demonstrated significant improvement in medication
and symptom scores compared with baseline. (Personal commu-
nication Martin Kagi, MD Zurich, Switzerland).

Adding dust mite and cat sensitivity to the above example, and
using the same catalogue for list price:

Cat 10,000 BAU/ml = $127.0 per 10 ml = $12.7/ml
2000 BAU (2000-3000 BAU recommended maintenance dose)5

=  $2.5 per dose x 30 days= $ 76.2 per month
Dust mite: 10,000 AU/ml = $126.0 per 10 ml = $12.6 /ml
2600 AU (600 AU D. pteronssinus. 2000 AU D. farinae recom-
mended maintenance dose)5  = $3.2 per dose x 30 days=
$98.28 per month

highest dose treatment group, 75,000 SQ-T  (equivalent to 15
mcg Phl p 5 or a cumulative monthly dose 22.5 times that
recommended by the same company for SCIT).
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Total SLIT extract cost for a cat, dust mite and grass allergic pa-
tient in the above example would be: $185.26 per month or
$2223.12 per year.

In comparison, SCIT costs:
Build-up phase: ~28 dose increments (JTFAIPP sample build-up) x
$20 (95117 for administration)= $560 plus $172.9 (95165
extract preparation): Total= $732 for build-up  phase ~ 6 months
Maintenance: monthly administration: $20 (95117 for adminis-
tration) + $6.17 (95165 extract)= $26.17 per month

The above example is only speculative and based on the one pla-
cebo-controlled dose response SLIT study’s dose and schedule as well
as the current list price for the company (ALK-Abello) who sponsored
the study.

Who will pay for it?Who will pay for it?Who will pay for it?Who will pay for it?Who will pay for it?
Currently there is  no CPT code for sublingual immunotherapy.
Definition of immunotherapy from the The American Medical Asso-
ciation’s Current Procedural Terminology 2005 manual (CPT) (22):

“Immunotherapy (densitization, hyposensitization) is defined as
the parenteral administration of allergenic extracts as antigens at
periodic intervals, usually on an increasing dosage scale to a
dosage which is maintained as maintenance therapy.  Indica-
tions for immunotherapy are determined by appropriate diag-
nostic procedures coordinated with clinical judgment and knowl-
edge of the natural history of allergic diseases.

The CPT code 95165 used to bill for preparation of antigens for
allergen immunotherapy is defined as: “Professional services for
the supervision of preparation and provision of antigens for aller-
gen immunotherapy single or multiple antigens (specify number
of doses)”   and included in the group of codes (95115-95199)
which are described as “professional services necessary for al-
lergen immunotherapy.” (22).

Considering the CPT definition of immunotherapy as the
“parenteral administration of allergenic extracts”, it can be in-
ferred that the 95165 CPT code is intended for preparation of
allergen extracts that will be administered by means of the
parenteral route.  Some insurers will reimburse for SLIT utilizing a
CPT for unlisted services (see below Kansas BCBS Blue Shield
Report excerpt):

How much are they (How much are they (How much are they (How much are they (How much are they (insurers, patients and/or goverinsurers, patients and/or goverinsurers, patients and/or goverinsurers, patients and/or goverinsurers, patients and/or government)nment)nment)nment)nment)
willing to pay?willing to pay?willing to pay?willing to pay?willing to pay?
Current state of US health care: Health care coverage purchased
by employers with little input from consumers/patients/employ-
ees. The concept of managed care providing ‘complete medical
coverage’ from hospital bills to prescription medication is wan-
ing and health care is moving toward health savings accounts
and “consumer directed health care” ( Donald Fisher June 25,
2005 Allergy Partners Annual meeting). This translates into pa-
tients who will have a greater say in health care decisions as
well as more responsibility for their health care costs. With pa-

tients determining how their health care dollars are spent, factors
such as time/convenience, one of the advantages of SLIT, may
become more important. On the other hand, the increased treat-
ment costs may make SLIT too costly for individuals in lower in-
comes or on ‘tighter’ budgets.

SafetySafetySafetySafetySafety
The US has been struggling with a medical malpractice ‘crisis’
for several years. In response to the crisis many physicians prac-
tice ‘defensive’ medicine reluctant to take any risks in patient
treatment including new or novel treatments. SLIT would repre-
sent a novel form of immunotherapy. It is generally administered
in the home setting, which accounts for its greater convenience
compared with SCIT. However, the home setting does not have
trained personel and equipment available to assess, treat and
document adverse reactions.

Below is an excerpt from a response to questions regarding po-
tential SLIT liability issues.

“Regarding your question on allergist liability in connection with
home administration of SLIT, malpractice liability requires a show-
ing of negligence and negligence is usually measured against
either the standard of care of what a reasonably prudent physi-
cian would do. So if the allergist had met the standard of prac-
tice in preparation of the SLIT and had provided the patient with
proper instructions and given informed consent, then the allergist
would generally not be liable. But in the case of a new therapy,
where the standard of practice is not yet established, it might be
hard for the allergist to demonstrate that they had acted consist-
ent with accepted standard of care. Sorry not to be more con-
crete - this is always a fact specific determination. Certainly risk
is minimized by properly informing the patient and documenting
it.” (Personal communication, Rebecca Burke for JCAAI)

In the SLIT Joint Task Force review there were 66 sublingual immu-
notherapy studies utilizing unmodified allergen extracts that pro-
vided some information about SLIT-related adverse events.

• In the approximately 1,181,000 doses administered to
4,765 patients in the 66 studies reviewed there were no
serious life-threatening reactions reported.

• In six studies of allergoid SLIT, with a total of approximately
70,000 doses in 380 patients there were no serious life-
threatening reactions reported.

• In the 41 studies that provided specific information on total
numbers of adverse events there were 1047 adverse reac-
tions for a total of 386,149 doses (2.7 reactions per 1000
doses).

• In 49 studies that provided specific information on total
number of patients with adverse reactions, 529/4,378 pa-
tients (12%) reported an adverse reaction.

• In the studies that specified the type of reaction 169/
314,959 (0.056 % of doses administered) were classified
as systemic reactions.

• 58 studies with allergen SLIT contained enough information
to classify serious adverse events. In 3,984 patients treated
for a total of 5,377 SLIT-treatment-years with a total of
1,019,826 doses there were 16 serious adverse events of
which 14 were probably SLIT related

 Allergy Immunotherapy – Sublingual Drops Allergy Immunotherapy – Sublingual Drops Allergy Immunotherapy – Sublingual Drops Allergy Immunotherapy – Sublingual Drops Allergy Immunotherapy – Sublingual Drops
Sublingual drops are medically necessary and not considered ex-
perimental/investigational as published in the MAC-01-04 (May
27, 2004) Blue Shield Report. Sublingual drops should be billed
using CPT code 95199.
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Table 2: Sublingual Immunotherapy Serious Adverse Reactions:

In 58 studies, 3,984 patients treated with a total of 1,019,826 doses in 58 studies there
were 14 probably SLIT-related serious adverse events

Author Number of SAE patients Details

Calderon (21) 1 1 mild uvula edema hospitalized for
observation in the highest dose
group (~ 15 mcg Phl p 5)

Fiocchi (23) 1 Severe (4/4) vomiting

Gozalo  (28) 1 1 severe asthma: treatment beta-
agonist and systemic steroids

Grosclaude (26) 2 2 persistent asthma

Hirsch (25) 1 One drop-out because of worsening
of asthma and generalized weakness
for weeks with 1 episode of severe
bronchial obstruction.

Mitsch (24) 3 Severe abdominal pain when SLIT
was taken with antibiotics. (1x)
‘Severe’ worsening of their allergy
(2x)

Pradalier (16) 1 Generalized urticaria for 48 hours

Rolinck-Werninghaus (17) 1 Asthmatic crisis requiring
hospitalization

Tari  (29) 3 Severe Asthma (3)

Lima  (11) 2 Motorbike accident
Epiglottitis

Total number of SAE 16 (allergy-SAE: 14)

Total of asthma exacerbations 8

Total doses given 1,019,826 Allergy SAE: 1.4/100,000 doses

Total treatment years 5,377 1 allergic SAE per 384 treatment
years

Number of patients 3,984 1 SAE  per 249 patients

Only allergy 14 1 treatment related allergic
exacerbations SAE SAEper 285 pts

1 asthma exacerbation per 498 patients

Safety in verSafety in verSafety in verSafety in verSafety in very young children:y young children:y young children:y young children:y young children:
JTFAIPP Summary statement 53: Children < 5 years of age may
have difficulty cooperating with an immunotherapy program (refers
to SCIT). Therefore the physician should carefully consider the
benefits and risks of immunotherapy and individualize treatment
in patients < 5 years of age. (A)

One of the other purported advantages of SLIT over SCIT is greater
safety. Currently in the US, SCIT is generally not initiated in children
< 5 years. The greater safety of SLIT may make allergen
immunotherapy a feasible option for this age population.

In the SLIT Task Force review there were two observational and
one post-marketing survey SLIT studies specifically designed to
assess safety of SLIT in young children. (23, 30, 31). In the first
study, thirty-three children with intermittent (12 patients)  or mild
persistent (17 patients)  asthma or persistent rhinitis (33
patients),  aged 1 year 11 months to 3 years 10 months (mean 3
years 2 months) were treated with a monomeric allergoid
(Lofarma,various allergens, 4 drops of 3000 AU/ml daily) (30).

The mean follow-up was 22.3 months and approximately
22,200 doses were administered. Two children experienced
one episode of abdominal pain (5% of patients; 0.071% per
1000 doses). One was mild and the other was characterized
as moderate, requiring a temporary dose adjustment. The
parents’ assessment in 21 children was highly improved,
moderately improved in nine, slightly improved in nine and
unchanged in two children.

In the second study, sixty-five children aged 38-80 months (mean
± SD, 60 ± 10 months) were treated with SLIT to various pollens
or dust mite for a mean 246 ±161 days. (23) The target
maintenance dose was 300 IR three times a week (“300 times
higher than standard dose recommended” with SCIT). The
investigators compared two subgroups: 38-60 months (33 pts,
52 ± 6 months) and 61 to 80 months (32 patients, 70 ± 10.6
months). There were six AEs (4 urticaria, 1 gastrointestinal and
1 orolabial itch) in five (15%) patients in the younger group
and seven AEs (2 urticaria, 3 gastrointestinal, and 2 orolabial
itch) in six (18%) patients in the older group. Six AEs occurred
during the build-up phase and 7 in the maintenance phase.
The severity of the AEs ranged from mild to moderate and none
resulted in discontinuation of treatment.

The third study was a post-marketing survey of 126 children
aged 3 to 5 years (mean age 4.2 years) with allergic rhinitis
and/or asthma treated for 2 years with SLIT to various allergens.
(31) Side-effects were recorded by the parents in diary cards.
The total number of doses was 39,000.  Nine side effects
were reported in seven children (5.6% of patients and 0.2 per
1000 doses). All side-effects occurred during the induction
phase. There were two local (oral itching) side-effects that
required no treatment. There were 7 systemic reactions: One
was an episode of mild abdominal pain that did not require
treatment. The remaining six cases were moderate abdominal
pain with diarrhea, which were controlled by a dose reduction
achieved by changing the SLIT method from sublingual-swallow
to sublingual-spit.

AdherenceAdherenceAdherenceAdherenceAdherence
Another factor to consider with SLIT is  how adherence will be
monitored. Adherence can potentially impact the efficacy and
safety of the treatment. Insurers considering reimbursement for
SLIT have expressed concern about the former (personal
communication Tracy Woody, Greer Laboratories) whereas
prescribing physicians should consider both safety and efficacy
and the patient’s likely adherence with this home-based
treatment.

Few of the studies reviewed provided information about
treatment adherence. Only one multi-center, observational study
was specifically designed to provide a quantitative measure of
SLIT adherence. (32)  Eighty-six patients with allergic rhinitis
and/or asthma prescribed SLIT for a single relevant allergen
(41 HDM, 45 pollens) were treated with a monomeric allergoid
prepared as a soluble tablet for a mean of 18 ± 2 weeks
(pollen) or one year (HDM). Adherence was assessed through
unscheduled telephone interviews after one year of treatment
for HDM treated patients or at the beginning of the pollen



season for the pollen treated group. During the interview, patients
were asked to count the remaining tablets. The count of the taken/
expected tablets was 5,080/5,248 (96.8 %) in the HDM group
and 3,952/4,050 (97.6%) in the pollen group. Omitted doses
were reported in 11 patients with most postponing 1-2 doses
because of concurrent illness or forgetfulness. One patient skipped
multiple doses due to work schedule. In a randomized 4 year
open study of 511 patients with allergic rhinitis and/or asthma
to various allergens adherence was assessed by measuring with
a pipette the remaining volume of extract in the returned vials
and comparing it with the amount expected to be consumed
during a given treatment period. (33) At the end of the
observational year 311 patients were randomized to the SLIT
group and 192 patients to the medication only group. Adherence
to SLIT over the 3-year period was excellent (>80%) in 195 out
of 271 (72%) patients, good (from 60 to 80%) in 49 out of 271
(18%) patients and poor or insufficient in 27 out of 271 (10%) of
patients.

Since this treatment is administered at home with no direct medical
supervision, prescribing physicians would need to provide specific
instructions on how to manage adverse reactions, unplanned
treatment interruptions, situations in which the dose should be
withheld and dosing adjustments for any or all of these variables.
In addition to assessing a patient’s likely adherence to SLIT,
physicians should consider the patient’s ability to follow these
instructions before prescribing this treatment.

Is the US ready for sublingual immunotherapy?Is the US ready for sublingual immunotherapy?Is the US ready for sublingual immunotherapy?Is the US ready for sublingual immunotherapy?Is the US ready for sublingual immunotherapy?
What questions, raised by the AAAAI Immunotherapy and Allergy
Diagnostic Committee 2003 conference call have been
answered?

• Currently there is no FDA approved product for SLIT:

o What studies/steps would be necessary to develop an
FDA approved SLIT extract?

AnswerAnswerAnswerAnswerAnswer: Greer has completed phase 1 safety and
dosing studies for the sublingual-oral route.

o If SLIT is recommended and manufacturers do not change
product inserts who is liable in the case of an adverse
event?

AnswerAnswerAnswerAnswerAnswer: Not sure if this can be answered.

• Is there enough information to determine the recommended
maintenance dose (s) for SLIT?

Answer:Answer:Answer:Answer:Answer: No, dose response studies are likely to be needed
for each formulation (i.e. ALK tablet, Greer glycerin-aqueous
solution).

• Is treatment for multiple allergens feasible with SLIT or would
each allergen be kept in a separate vial?

Answer: Answer: Answer: Answer: Answer: Maybe, at least one study has been completed but
not yet published.

• What is the cost-benefit analysis of SLIT considering it may
require up to 300 times the SCIT maintenance dose and
multiple allergens are utilized?

Answer:Answer:Answer:Answer:Answer: Cannot answer because the dose requirement is
needed to determine cost.
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