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Immune mechanisms of SCIT and SLIT: facing possible
differences?
This editorial discusses the findings of the article in this issue by K. Aasbjerg et al. [11] pp. 417–428.
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Allergen immunotherapy (AIT) is still the only curative
approach to reduce the clinical symptoms associated
with allergic rhinitis, asthma and venom-induced ana-
phylaxis. Subcutaneous (SCIT) and sublingual immu-
notherapy (SLIT) with allergen extracts are the most
widely prescribed AIT regimens, SCIT representing the
more frequently used conventional treatment. More
recently, SLIT has emerged as an effective and safe
alternative to SCIT, and its efficacy in seasonal allergy
has been documented [1–5]. The immune mechanisms
induced by AIT are still being elucidated, and it is still
not entirely clear which alterations of the allergen-
specific cellular and humoral responses translate into
the long-lasting relief of allergic symptoms. Up to now,
most studies have investigated the mechanisms underly-
ing SCIT and only a few studies have focussed on SLIT
[6–10]. Based on these studies, one may gain the impres-
sion that the basic systemic mechanisms induced by
either route of allergen administration are similar,
namely downregulation of the disease-eliciting allergen-
specific Th2 response by allergen-specific Th1 cells and
regulatory T cells and the induction of allergen-specific
IgG4 antibodies with IgE-blocking activity.

In this issue of Clinical & Experimental Allergy,
Aasbjerg and colleagues have directly compared SLIT
and SCIT in terms of clinical efficacy, humoral changes,
that is, allergen-specific IgE and IgG4 levels, IgE-
blocking factor and IgE-blocking activity of sera as
determined by facilitated antibody binding (FAB) and
basophil activation testing (BAT) [11]. Thirteen grass-

pollen-allergic patients who had received grass-pollen
SLIT and 10 patients who had received grass-pollen
SCIT for 15 months were compared with nine non-treated
grass-pollen-allergic control patients. Nasal challenge
symptom scores were collected based on self-reported
symptoms using a visual analogue score (VAS) after a
non-blinded challenge. Compared with the control group,
VASs were reduced in both AIT-treated groups although
at different time points. SCIT-treated patients showed
significant improvement already after 3 months, SLIT-
treated individuals after 15 months of treatment. In both
active groups, allergen-specific IgE and IgG4 levels,
IgE-blocking factor and basophil activation differed
significantly from the non-treated controls.

Although performed in a very limited number of
patients and focussing on only a few parameters, data
reported by Aasbjerg et al. indicate that SCIT induces
earlier and stronger immune responses than SLIT.
Several reasons may account for this observation. One
relevant factor that needs to be taken into consideration
is the route of administration which determines the
amount of allergen reaching the immune system of the
patients. It needs to be noted that upon subcutaneous
injection, the full dose of allergens enters the human
body. In contrast, sublingual administration is a non-
invasive way of allergen delivery on a continuously
moisturized surface. Aasbjerg et al. roughly calculated
the total amount of administered allergen related to the
major allergen Phl p 5 and report that SCIT-treated
patients received 6 times less allergen than SLIT-treated
individuals (around 280 lg Phl p 5 vs. 1800 lg Phl p 5
in total). However, keeping in mind that sublingually
administered allergens are diluted and flushed away by
saliva, the actual amounts of allergens that finally pene-
trated the mucosa and encountered antigen-presenting
cells have to be estimated much lower than the initially
administered amounts. It may even be possible that the
total amount of allergen that finally reached the immune
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system was much lower in the SLIT-treated group than
the SCIT-treated group.

Another relevant difference between both forms
of AIT is the use of an adjuvant. The SCIT vaccine
contained aluminium hydroxide (alum), whereas the
SLIT vaccine did not. In vivo, alum enhances priming of
na€ıve T cells and boosts the production of specific anti-
bodies. This may be referred to the fact that alum trig-
gers responses of antigen-presenting cells by altering
membrane lipid structures [12]. In addition, alum has
very recently been demonstrated to allow host DNA
access to the cytoplasm of dendritic cells, which results
in upregulation of MHC class II molecules and prolonged
interaction with CD4+ T cells [13]. Hence, the stronger
immune responses induced by SCIT may be referred to
the presence of an adjuvant. In this regard, higher levels
of allergen-specific IgG4 antibodies have been observed
when monophosphoryl lipid (MPL)-A, a ligand for toll-
like receptor 4, was added to a SLIT vaccine [14].

We are left with the question whether the stronger
immune responses induced by SCIT translate into
higher clinical efficacy? In this respect, some caution is
needed with the study of Aasbjerg et al. Based on the
limited number of patients, the purely subjective evalu-
ations of symptoms and the lack of the respective
placebocontrol groups, it is impossible to draw conclu-
sions on the clinical efficacy of SCIT and SLIT from the
presented study. Another currently discussed issue is
briefly touched by Aasbjerg et al., namely, which form

of AIT is better accepted by the patients? However, the
patient numbers and treatment period are too limited to
evaluate the compliance in each group. Recent work by
Kiel et al. including almost 6500 patients has shown
that the persistence and compliance for SCIT is better
than for SLIT [15]. Besides, for both forms of AIT, the
persistence and compliance of the patients have been
shockingly low.

In summary, the work by Aasbjerg et al. demon-
strates that SLIT and SCIT induce similar systemic
changes, namely an increase in allergen-specific IgG4
with blocking activity and a reduction in basophil
responsiveness. Still, both AIT regimens differ with
regard to the magnitude and first appearance of these
alterations. Possibly these differences may simply be
explained by the amount of immunologically active
allergen and the use of adjuvant. A very interesting
observation in the presented study is the significantly
stronger increase in allergen-specific IgE induced by
SLIT as compared to SCIT. This finding indicates that
other mechanisms may be involved in SLIT. One may
also speculate that the low doses of applied allergen
induced an IgE-boost similar to allergen exposure
during the pollen season. Further investigations on
immunological as well as clinical aspects are definitely
needed.
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