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Allergic diseases affect more than 25% of the popula-
tion in the Western world and hence represent a major
health threat (1). For the past nine decades specific
immunotherapy has been used to treat allergic diseases
caused by inhalant allergens (e.g. pollen, mite, animal
dander allergens) and Hymenoptera venoms (2).
Allergen-specific immunotherapy, the administration
of increasing doses of allergen extracts, is the only
specific and curative approach towards the treatment
(3) of IgE-mediated allergy (4). The aim of specific
immunotherapy is to induce immunological tolerance
against the applied allergen and thus is indicated for
patients who have IgE antibodies against clinically
relevant allergens (3). It does not only affect the natural
course of allergic disease, but also seems to prevent the
development of asthma in patients with allergic rhinitis.
Since allergen-specific immunotherapy can be asso-
ciated with anaphylactic side effects, the indication for
treatment has to be based on careful diagnosis and
requires experience (3). The clinical efficacy of specific
immunotherapy has been documented in a considerable
number of placebo-controlled trials (3). It is also
established that immunotherapy induces prolonged
clinical remission above all when the treatment is
continued for several years (5), which has raised the
question of whether it should be considered earlier in
the management of allergic disease. The mechanisms of
immunotherapy are complex and still under investiga-
tion (3). Induction of allergen-specific IgG antibodies,

so-called ‘“‘blocking antibodies” (6, 7), reduction in
numbers of effector and inflammatory cells and release
of mediators (8), induction of suppressor cells (9),
decrease in the production of Th2-like cytokines and an
up-regulation of Thl-like cytokines by T cells (10-12)
are all considered to be immunological events asso-
ciated with successful immunotherapy. Furthermore,
IL-10 induced anergy in peripheral T cells and reactiva-
tion by microenvironmental cytokines seem also to be
of importance (13).

An issue that recently gained attention is the question
of whether the administration of allergen extracts in the
course of immunotherapy can induce IgE reactivities
and clinically relevant sensitizations to new allergens. In
the present issue of Allergy, Movérare et al. address this
question and report the development of new IgE
reactivities to allergenic components in pollen extracts
during specific immunotherapy (14). The authors
monitored 24 children and adults who were treated
with birch pollen rush immunotherapy for up to three
years. The sera, which were collected at regular
intervals, were analyzed by immunoblotting and the
Pharmacia CAP System® (Uppsala, Sweden) using
recombinant birch-pollen allergens (rBet v 1, rBet v 2
and rBet v 4). At the beginning of the study all patients
had IgE to the major birch pollen allergen Bet v 1, but
only three had detectable IgE to rBet v 2 and/or
rBet v 4. However, IgE reactivities to new allergen
components were observed by immunoblotting in 65%
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of the patients after one to three years in addition to the
original IgE-reactivities. Detailed analysis with the
Pharmacia CAP System” disclosed that new reactivities
to rBet v 2 and rBet v 4 had been induced at low levels
in 29% of the treated patients. Interestingly, in one
patient de novo reactivity to rBet v 4 had already started
after two months of treatment. Among two control
patients, new IgE reactivities became detectable during
the birch pollen season of the first year, but these IgE
levels were back to below the cut-off value outside the
pollen season. These data are in keeping with the recent
study of Ball et al. showing that patients receiving one
year of grass pollen immunotherapy developed de novo
immune responses not only to new epitopes but also to
new allergens in the administered extract (15). The
results of Movérare and Ball raise the question of
whether sensitization to new allergens will have any
clinical impact on the patient. In this context, it should
be noted that many forms of plant food allergy are
caused by primary sensitization to cross-reactive pollen
allergens (16). With respect to Bet v 2 (birch profilin)
(17) and Bet v 4 (18), these molecules are highly cross-
reactive with fruits and vegetables (19, 20) and with
tree, grass and weed pollens (21), respectively. Patients
may, if sensitized to Bet v 2 and Bet v 4, due to cross-
reactivity experience allergic symptoms on contact with
a great variety of unrelated allergen sources (18, 21). In
fact, the possible induction of food allergy during
specific immunotherapy has been illustrated by van Ree
et al. (22). This study showed that patients receiving
house dust mite immunotherapy reported strongly
aggravated clinical symptoms when ingesting shrimp,
probably due to the induction of new cross-reacting IgE
antibodies to tropomyosin. Although the serological
study conducted by Movérare et al. had no indications
that the development of new IgE reactivities to cross-
reactive allergens resulted in any clinical symptoms (14)
this issue warrants further clinical investigations.

The WHO position paper on allergen immunother-
apy (3) highlights that the quality of allergens is critical
for both diagnosis and treatment. To overcome the
problems inherent in the use of crude allergen extracts,
recombinant DNA technology has been used by several
research groups during the last decade to produce
defined recombinant allergen molecules for diagnostic
and therapeutic purposes. Recombinant allergens from
the most common allergen sources are now available
and can be produced identically without biological or
batch-to-batch variation of the protein (23). A great
advantage of recombinant allergen components is that
they can be used for component-resolved diagnostics,
which allow establishment of the patient’s individual
IgE reactivity profile before selection of therapy (24).
This has a major impact on therapy, since optimal
forms of treatment can be selected on the basis of the
reactivity profile. Furthermore, recombinant allergens
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allow that patients can be treated according to their
sensitivity profiles, which excludes the risk of therapy-
induced sensitization against new allergens. Since
recombinant allergens equal their natural counterparts,
with respect to their biological and immunological
properties, they can induce similar side-effects as
natural allergens if wused for immunotherapy.
Therefore new strategies have been developed to
reduce the allergenic potential of recombinant allergens.
Peptide chemistry and recombinant DNA technology
have allowed production of T cell epitope- and B cell
epitope-containing peptides, recombinant allergen iso-
forms, mutants, fragments as well as recombinant
allergen oligomers with reduced allergenic activity
(25-28).

So far only the genetically modified hypoallergenic
allergen derivatives of the major birch pollen allergen
Bet v 1 (rBet v 1 fragments and trimer) (29, 30) have
been well characterized in vivo. They have a > 100-fold
reduced potential to induce immediate skin type
reactions (31, 32) and a significantly lower capacity to
induce release of histamine, ECP, GM-CSF (33) in
birch pollen allergic patients than rBet v 1 wild-type. In
addition, the hypoallergenic rBet v 1 derivatives have a
significantly lower allergenic and inflammatory activity
at the nasal mucosa of birch pollen allergic patients
compared to rBet v 1 (34). Since immunization with
rBet v1 fragments and trimer gives rise to IgG
antibodies against wild-type Bet v I- and Betv 1-
homologous allergens present in pollen of related
trees and plant food (29, 30), one might anticipate
that they have a positive effect on birch pollen-
associated pollen and food allergies.

The mechanisms behind the beneficial effect of
modified allergens are expected to be at the antigen
presentation level, where they by employing phago-
cytic or pinocytic antigen uptake, bypass IgE-
mediated effects, induce a balanced ThO- or
Thl-like cytokine response, accompanied by the
induction of a protective IgG response (35). A
rationale for using hypoallergenic recombinant aller-
gens is that higher doses can be administered with
fewer injections and thus make immunotherapy
comparable with vaccination. The favorable proper-
ties of hypoallergenic allergen derivatives also open
new avenues for alternative routes of immunotherapy
(e.g. sublingual or nasal). Furthermore many possi-
bilities exist for conducting immunotherapy with
single or with a mixture of recombinant allergen(s)
and to co-administer immunomodulatory adjuvants.
Thus, recombinant allergens represent promising tools
for therapy of IgE-mediated allergy that meet the
standards of regular vaccines (3). Clinical studies will
now evaluate not only their safety and efficacy but
also allow the study of mechanisms of immunother-
apy at a molecular level.
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