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ation and Research
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lergy and Clinical Immunology
EU: European Union
IAACI: International Association of
Allergy and Clinical Immunology
IU: International Unit
IUIS: International Union of Immu-
nological Societies
PNU: protein nitrogen unit

INTRODUCTION

Allergen immunotherapy is the prac-

tice of administering gradually increas-

ing quantities of an allergen extract to
an allergic subject to ameliorate the
symptoms associated with the subse-
quent exposure to the causative aller-
gen. Allergen immunotherapy was in-

troduced to treat “pollinosis” or
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allergic rhinitis by Noon and Freeman
in 1911! For the past 80 years, immu-
notherapy has been used to treat aller-
gic diseases caused by inhalant al-
lergens and Hymenoptera venoms.
Venom immunotherapy is accepted as
the standard of care for Hymenoptera-
induced systemic allergic reactions.
There is good evidence that immuno-
therapy using inhalant allergens to
treat seasonal or perennial allergic rhi-
nitis and asthma is clinically effective.

Guidelines and indications for im-
munotherapy with inhalant allergens
and/or venoms were proposed in 1987
and have been published within the
past years by World Health Organiza-
tion (WHO)** the European Academy
of Allergy and Clinical Immunology
(EAACI).2%6 The International Con-
sensus Report on Asthnmdhe Global
Strategy for Asthma Management and
Preventior?, the International Consen-
sus Report on Rhiniti%the British So-
ciety for Allergy and Clinical Immu-
nologyi® American Academy of
Allergy, Asthma and Immunology
(AAAAI) and the American College of
Allergy, Asthma and Immunology
(ACAAI). 11

These reports provide guidelines for
a better understanding of the use of
allergen immunotherapy. However,
none of them represent a consensus
report of experts from various parts of
the world where such therapy is uti-
lized®510-1%Zand some only address spe-
cific issues on one of the target organs
in relation to asthm@ or rhinitis?®

Physicians and scientists from sev-
eral countries convened at WHO head-
quarters in Geneva, January 27-29,
1997 to review the science of and in-
dications for allergen immunotherapy
to treat allergic diseases. New forms of
therapy currently under development
that may prove to be safer and more
effective than conventional treatments
were also discussed.

Vaccines are utilized in medicine as
immune modifiers. So too is allergen
immunotherapy. Knowledge gained
from studies of allergic mechanisms,
such as the importance of Thl and Th2
cells, cytokine regulation of the im-
mune responses, and specific inhibi-
tion or ablation of pathogenic immune
responses by means of tolerance induc-
tion, may be applicable to a variety of
allergic and other immunologic dis-
eases. This is especially true for auto-
immune diseases such as juvenile dia-
betes mellitus and multiple sclerosis.
Thus, the concepts utilized and the sci-
entific data which support the use of
allergen immunotherapy to treat aller-
gic diseases are now being applied sci-
entifically for other immunologic dis-
eases. The panel therefore entitled this
position statement “Allergen Immuno-
therapy, Therapeutic Vaccines for Al-
lergic Diseases” to indicate that vac-
cines (allergen extracts) which modify
or down regulate the immune response
for allergic diseases are part of this
broad based category of therapies pres-
ently utilized and being develop to
treat other immunologic and infectious
diseases.
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ALLERGEN

STANDARDIZATION

The quality of the allergen vaccine is
critical for both diagnosis and treat-
ment. Where possible, standardized
vaccines of known potency and shelf-
life should be used. The most common
vaccines used in clinical allergy prac-
tice are now available as standardized
products or are pending standardiza-
tion. However, there are many vac-
cines currently being marketed (many
of which are only used occasionally)
and it is neither feasible nor economic
to standardize all of them. The mea-
surement of major allergens for stan-
dardization is now a realistic and
desirable goal which should be encour-
aged'>!4 Allergen vaccines should be
distributed, provided their potency,
composition and stability have been
documented as either (1) vaccines
from a single source material or (2)
mixtures of related, cross-reacting al-
lergen vaccines such as grass-pollen
vaccines, deciduous-tree pollen vac-
cines, related ragweed pollen vaccines
and related mite vaccines or (3) mix-
tures of other allergen vaccines pro-
vided that stability datd and data on
clinical efficacy are available. Where
mixtures are marketed, the relative
amounts of each component of the
mixture should be indicated.

MECHANISMS

Immunotherapy is specific to the anti-
gen administere®® The mechanisms
of immunotherapy are complex and
may differ depending on the allergen
(venoms or inhalant allergens) and the
route of immunization. Whereas ear-
lier work focused on circulating anti-
body!"® newer studies suggest that
immunotherapy acts by modifying T
cell responses either by immune devi-
ation (increase in ThO/Thl) or T cell
anergy (decrease in Th2/ThQ) or more
likely both1°-2* Systemic and local in-
creases in CDB8cells have also been
observed. Immunotherapy also reduces
inflammatory cell recruitment and ac-
tivation, and mediator secretidh?®

EFFICACY OF

SUBCUTANEOUS
IMMUNOTHERAPY

Controlled studies demonstrate that al-
lergen immunotherapy is effective for
patients with stinging insect hypersen-
sitivity (for review, see reference 24)
and allergic rhinitis/conjunctivitis and
allergic asthma. Immunotherapy is ef-
fective treatment for many pollen spe-
cies including grasses, ragwed®ri-
etaria and mountain cedar (for review
see reference 5). Immunotherapy with
house dust mite vaccines is effective
for treatment of asthniaand rhinitis.
Fewer studies have found that immu-
notherapy is effective for patients al-
lergic to cat?® Alternaria, 2” and Cla-
dosporiunt® A meta-analysis of
clinical trials of allergen immunother-
apy demonstrated that it is effective for
treatment of asthm@&.

Immunotherapy dosing raises con-
trasting efficacy and safety issues.
Low dose immunotherapy is ineffec-
tive®® and high doses of allergen vac-
cines may induce a high and unaccept-
able rate of systemic reactions. Thus,
optimal doses using vaccines labeled
either in biological unit¥ or in mass of
major allergen®¥ have been proposed.
The optimal dose is defined as the dose
of allergen vaccine inducing a clini-
cally relevant effect in the majority of
patients without causing unacceptable
side effects®3** The optimal dose
should be the maintenance target dose
for all patients®® Doses of 5 to 2Qug
of the major allergen are optimal doses
for domestic mites}*43% cat dan-
der?53%ragweed pollefi-*°and Hyme-
noptera venom&#° The majority of pa-
tients with allergic diseases can
tolerate this target dose without diffi-
culty. However, in selected individuals
who have experienced reactions during
their build up treatment phase, a lower
maintenance dose may be necessary.
As with any therapeutic approach, the
benefit to risk ratio must be carefully
considered to determine whether im-
munotherapy should be continued.

Immunotherapy and allergen avoid-
ance are the only treatments that may
affect the natural course of allergic dis-

eases. The use of allergen immuno-
therapy requires specialist assessment,
especially in children, because there
are special problems and questions in
this age group. Immunotherapy started
early in the disease process may mod-
ify the spontaneous long-term progress
of the allergic inflammation and dis-
easeé* Immunotherapy is rarely
started before the age of 5 years.

SAFETY OF SUBCUTANEOUS
IMMUNOTHERAPY

The major risk of allergen immuno-
therapy is anaphylaxi$-45Asthma ap-
pears to be a significant risk factor for
systemic reaction®:4’ Therefore, al-
lergen immunotherapy should be ad-
ministered by or under the close super-
vision of a trained physician who can
recognize early symptoms and signs of
anaphylaxis and administer emergency
treatment.

INDICATIONS FOR
SUBCUTANEOUS
IMMUNOTHERAPY

The treatment of allergic diseases is
based on allergen avoidance, pharma-
cotherapy, allergen immunotherapy
and patient education. Physicians
should know the local and regional
aerobiology and be aware of the poten-
tial allergens in the patient’s indoor
and outdoor environments. Only phy-
sicians with a training in allergology
can select the clinically relevant aller-
gen vaccines for therapy. Immunother-
apy, where appropriate, should be used
in combination with other forms of
therapy with the hope that the patient
will become as symptom-free as med-
ically possible.

Allergen immunotherapy is indi-
cated for patients who have demonstra-
ble evidence of specific IgE antibodies
to clinically relevant allergens and
whose allergic symptoms warrant the
time and risk of allergen immunother-
apy. Contraindications for inhalant al-
lergen and venom immunotherapy may
be absolute or relativePatient selec-
tion is important and efficacy must al-
ways be balanced against the risk of
side effects. The necessity for initiat-
ing allergen immunotherapy depends
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on the degree to which symptoms can
be reduced by medication, the amount
and type of medication required to

control symptoms and whether effec-
tive allergen avoidance is possible.

The indications for venom immuno-
therapy are provided in the Position
Paper of EAACE An absolute indica-
tion is a history of severe allergic sys-
temic reactions with respiratory and/or
cardiovascular symptoms and positive
diagnostic tests (skin tests and/or se-
rum specific IgE).

The indications for immunotherapy
in asthma and rhinitis have been sepa-
rated in some guideliné$ and this
artificial separation has led to unre-
solved question®&*° possibly because
the IgE-mediated reaction has not been
considered as a multiple organ in-
volvement. It is therefore important to
consider immunotherapy based on the
allergen sensitization rather than on a
particular disease manifestation.

Immunotherapy for treatment of al-
lergic rhinitis conjunctivitis is indicat-
ed: (1) when antihistamines and topical
drugs insufficiently control symptoms,
(2) in patients who do not wish to be
on pharmacotherapy, (3) when phar-
macotherapy produces undesirable
side effects (4) when the patient is
concerned about long-term pharmaco-
logic therapy, (5) if the season is pro-
longed or polysensitized patients are
exposed to several subsequent pollen
seasons (ie, tree, grass and weed pollen
sensitivity)®® The risk/benefit ratio
should be considered in every case.

Although efficacy of immunother-
apy has been shown for treatment of
allergic asthma, the risk of systemic
reactions in patients with asthma has
been considered a contraindication in
the UK guideline¥ although not in the
other published national or interna-
tional guidelineg®

Patients allergic to mites are candi-
dates for mite allergen immunotherapy
if they have significant symptoms of
rhinitis or asthma when they are ex-
posed to domestic mite allergens.

Avoidance is the treatment of choice
for animal dander-induced allergic dis-
eases. However, complete avoidance is
often impossible sometimes due to ex-

posure to animal allergens in environ-
ments in which animals are not
present® Immunotherapy may be pre-
scribed for patients in whom avoidance
of animal allergens is not fully effec-
tive, such as due to occupational expo-
sure or refusal to evict an animal from
the home.

For mold allergy, avoidance, where
possible, of indoor mold allergens is
the treatment of choice. Some studies
have demonstrated clinical improve-
ment when well-characterized vac-
cines of Cladosporiumor Alternaria
have been used in the treatment of
mold-induced allergy. Patients with
positive immediate hypersensitivity
tests and symptoms when exposed to
other relevant mold allergens may be
considered for immunotherapy.

Vaccines of undefined allergens
such as house dust, bacteria, Candida
albicans,Trichophyton,should not be
used for immunotherapy.

The duration of immunotherapy re-
quired to maintain improvement in
clinical symptoms is still unknown.
For those patients who respond to
treatment, many clinicians advise 3 to
5 years of therapy. However, a deci-
sion on when to discontinue allergen
immunotherapy should be individual-
ized. Several studies suggest that
venom immunotherapy may be discon-
tinued after 3 to 5 years in most pa-
tients.

OTHER ROUTES OF
IMMUNOTHERAPY

New routes of administration of immu-
notherapy are currently being ex-
plored: Nasal, sublingual-swallow, or
oral immunotherapy using high aller-
gen doses (for review see reference
51). Based on current studies, immu-
notherapy by the oral or bronchial
route cannot be recommended. Prop-
erly controlled, well designed studies
employing high dose sublingual-swal-
low and intranasal immunotherapy
provide evidence that this form of ther-
apy may be a viable alternative to par-
enteral injection therapy in the treat-
ment of allergic airways disease.
Further studies need to be done to fully
characterize the most appropriate pa-

tients, the optimal therapeutic target
dose, and the degree of effectiveness
as compared to conventional injection
immunotherapy.

FUTURE VACCINES

New technologies and the improve-
ment of our knowledge of the basic
mechanisms of allergic diseases may
completely alter the way allergen im-
munotherapy is utilized in the future.
These advances should result in new,
safer and substantially more effective
methods of manipulating the human
immune response. These new ap-
proaches will be directed at every dis-
ease induced by antigen, such as
asthma, as well as auto immune dis-
eases, like type | diabetes and multiple
sclerosis. For allergic diseases, several
approaches may be used such as the
development of non-anaphylactic al-
lergens, allergen-fragments or peptides
for active immunotherap$%®® IgE-
binding haptens of major allergens for
passive saturation of effector cells and
induction of blocking antibodie¥, al-
lergen-specific antibodies and addy
fragments for passive therapy in the al-
lergic effector organ%;%¢ plasmid DNA
immunizatiort” and anti-lgE humanized
monoclonal antibodi€e’s.

RESEARCH NEEDS

Future studies of immunotherapy are

needed in the following areas:

1—cost-effectiveness,

2—quality-of-life and patient’s satis-
faction,

3—comparison with pharmacologic
treatment for allergy,

4—"add-on” studies, e.g. effect of
immunotherapy added to treat-
ment with topical therapy,

5—optimal duration,

6—reduction of the severity of
asthma in terms of hospital ad-
missions and emergency room
visits,

7—decrease of the incidence of
asthma in patients suffering from
allergic rhinitis and no asthma,

8—altering the natural course of
the allergic rhino-conjunctivitis
and/or asthma,
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9—decreasing the long-term sequel-

lae associated with allergic rhini-
tis and/or asthma,

10—long-term effects after cessation,
11—efficacy and safety for animal al-

lergy (dogs, horses),

12—efficacy and safety for occupa-

tional allergy (eg, laboratory ani-
mal allergy),

13—efficacy and safety in children un-

der 5 years of age.
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