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Abstract
Allergen-specific immunotherapy (SIT) is the only known causal allergy treatment. Although used for over 100 years,
its mechanisms are still the subject of investigation. The safety and efficacy of SIT have been demonstrated in chil-
dren and adults in many clinical trials, which showed the essential role of SIT in prevention of both new allergy 
diseases (especially asthma) and new sensitizations. This method is currently recommended in the treatment of
IgE-mediated aeroallergens and hymenoptera venom allergy. However, SIT treatment of airborne and food allergy
in atopic dermatitis (AD) patients is the subject of investigation. The reported frequency of sensitization to aeroal-
lergens in AD is close to 80% and the clinical significance of avoidance measures has been demonstrated in AD
patients. Although initial reports on the efficacy of SIT in AD are somewhat conflicting, new evidence appears to
support SIT as a practical and effective method in achieving symptom control in AD. However, new controlled stud-
ies including larger patient samples are necessary for further proof of the efficacy of SIT as well as in the develop-
ment of optimal treatment schedules and preparations for SIT. 

KKeeyy  wwoorrddss::  atopic dermatitis, specific immunotherapy, mechanisms, clinical efficacy.

Introduction

The assessment of IgE-dependent specific immune
response by skin tests and the measurement of serum-
specific IgE (sIgE) should be a sine qua non condition for
the diagnosis of an atopic disease. Atopy is genetically con-
ditioned with a familial predisposition for IgE synthesis in
response to some common environmental antigens (aller-
gens). The symptoms of atopic diseases generally involve
the skin and mucous membranes, as the primary sites of
allergen exposure. The symptoms of atopic diseases can
vary between individuals, depending on genetics, sensiti-
zation profile and the influence of external factors includ-
ing infection and the natural environment. They also evolve
in a single individual in a manner called the “allergic
march”. More than 50% of children with atopic dermati-
tis develop other allergic symptoms, including asthma [1].

The mechanisms underlying the symptoms of atopy
include chronic inflammation induced by specific allergen
exposure [2]. However, the process is not immunologically
uniform. In distinct individuals and at various stages of
the disease, marked differences in the effector cell pat-
tern as well as the expression of activation markers are
observed. The key regulatory cells in the hypersensitivity
reactions are T helper (Th) lymphocytes [2]. The CD4+ 

Th cells release cytokines involved in initiating and main-
taining the inflammatory processes, such as interleukin
(IL) IL-4, IL-5 and IL-13 (profile Th2) and interferon γ
(IFN-γ) (Th1 profile). Activity of Th1 and Th2 cells is under
the control of regulatory T cells (Treg). Currently, other Th
subpopulations are under investigation, designated as
Th17, Th9, Th22, which along with Th1 cells are involved
in inflammatory processes in the local tissues [2].

Aeroallergens and food allergens have been well doc-
umented in the pathogenesis of the allergic responses in
the course of atopic dermatitis (AD) [3-7]. Early skin
changes in AD are characterized by predominant Th2 
profile and increased expression of their membrane mark-
ers, such as chemokine receptor CCR4. In the chronic phase
of the disease, the Th1 profile with IFN-γ and TNF-α pro-
duction predominates. The mechanisms responsible for
the development of this specific inflammatory process
involve type IV hypersensitivity reaction by Gell and
Coombs and also include keratinocyte death by apopto-
sis induced by Th1 cells. The dysfunction and decreased
numbers of Treg cells have also been reported in AD skin
lesions [8]. 

The heterogeneity of aetiology, pathomechanisms
and clinical picture in AD complicate its diagnosis and
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treatment. Thus the management of AD requires a mul-
tifaceted approach. The very special role of SIT is pro-
vided by its feature as a method restoring normal immu-
nity to specific allergens, which trigger the inflammatory
cascade in the skin. Therefore recent data showing effi-
cacy of SIT in AD treatment raise large hopes for clini-
cians to find a suitable complementary method in the
treatment of AD [9, 10]. 

Mechanisms of immunotherapy

The processes underlying SIT are complex and include
mechanisms which are switched simultaneously or
sequentially. They involve modulation of the functions
of T and B lymphocytes, changes in immunoglobulin syn-
thesis and in the reactivity of effector cells.

Changes in the number of T cells arising in the course
of SIT appear very early and precede the increase in IgG
antibody levels [11, 12]. In successfully desensitized aller-
gic patients, suppression of effector responses of Th1 and
Th2 is observed. In the process of immune homeostasis,
maintenance mechanisms of Treg cell-dependent active
suppression are involved. Different populations of Treg
cells can actively inhibit immune responses through direct
contact or by secreted inhibitory cytokines: IL-10 and
transforming growth factor-β (TGF-β) [13]. Cellular mech-
anisms (at the level of T-lymphocytes) that play a role in
successful SIT are probably the same as those responsi-
ble for the development of natural immune tolerance,
such as anergy, resulting from the absence of co-stimu-
lation, clonal deletion as a result of apoptosis, immune
deviation with shift of Th profile from Th2 towards
Th0/Th1, with an increase in the synthesis of IFN-γ, induc-
tion of Treg cells, or finally a combination of these mech-
anisms [14-16]. It was shown that allergen-specific prolif-
eration of peripheral blood mononuclear cells (PBMC) [17]
and allergen-specific T cells and cytokine production in
the course of an effective SIT are inhibited, while the syn-
thesis of IL-10 is increased. But it is not clear whether this
is related to clonal deletion, anergy, or induction of sup-
pressor T cells [18]. 

The humoral response in the course of SIT is also mod-
ulated and the profile of synthesized antibodies varies.
The level of allergen-specific IgE increases initially after
the start of SIT, and then decreases during the mainte-
nance phase of therapy to the pre-treatment level [19].
The concentration analysis of serum IgG and its sub-
classes indicates a 10-100-fold increase in levels of aller-
gen-specific IgG4 and IgG1 in the course of SIT. A similar
phenomenon is observed in the natural course of mas-
sive exposure to an allergen in non-allergic individuals,
such as beekeepers. The correlation between the level of
allergen-specific IgG4 and reduction of clinical symptoms
appears to be weak. The IgG4 levels correlate much bet-
ter with the allergen dose during SIT, so IgG4 antibody
levels can be seen as a marker of the administered aller-

gen dose [11]. On the other hand, it is reported that IgG4
antibodies may have the ability to modulate the immune
response to the allergen, resulting in clinical symptoms
modification. In a study using well-defined mixtures of
recombinant allergens there was a strong humoral
response with the presence of allergen-specific IgG1 and
IgG4 demonstrated in all subjects [11]. Specific IgG4 pro-
duced in the course of SIT may block the IgE-mediated
immune response [20, 21] through an idiotype (IgE) – anti-
idiotype (IgG) network. Furthermore, IgG are potent to
inhibit the process of facilitated antigen presentation (FAP)
to T cells, mediated by the Fc receptor for IgEε [22]. Spe-
cific IgG may also modulate IgE-dependent secretion of
cytokines from mast cells. In a study analysing specific
antibody affinity it was demonstrated that IgG4 with high
allergen affinity is the major factor binding the birch pollen
main allergen Bet v 1 in the sera of patients with birch
pollen allergy. In this study, SIT had no effect on allergen-
specific IgE, IgG1 or IgG4 affinity. However, in patients with
high-affinity IgG1 and IgG4, fewer allergy symptoms were
present than in patients with low-affinity antibodies [23].
Endogenous histamine is another factor influencing
peripheral tolerance in the course of SIT. The histamine
receptor (HR) 2 (H2R) related signal can affect production
of IL-10 by dendritic cells [24] and Th2 lymphocyte func-
tions [25]. Furthermore, histamine enhances the inhibito-
ry effect of TGF-β on T cells [26]. All three effects are medi-
ated by HR2, which is relatively highly expressed in Th2
lymphocytes and inhibits the production of IL-4 and IL-13
and T-cell proliferation [27]. It was shown that expression
of HR1 on T lymphocytes is significantly reduced in the
course of ultra-rush immunotherapy, which may lead to
dominant expression and function of HR2, which are cru-
cial in tolerance induction. However, it has not yet been
studied whether differences in the prevalence of hista-
mine receptors HR1-HR4 on different subpopulations of
|T cells can effectively modulate the immune response.
HR4 signalling is of particular interest now, as it has been
demonstrated that activation of this receptor potentiates
the suppressive function of regulatory T cells [28]. The
above-mentioned mechanisms have been generally con-
firmed in AD, particularly in relation to changes in the syn-
thesis of immunoglobulins and the effect of SIT on the
profile of secreted cytokines by T lymphocytes [10, 29].
The effect of SIT on the expression of chemokine recep-
tors on specific T cells and changes in their activity were
also investigated [29, 30]. 

Specific immunotherapy in atopic dermatitis

Specific immunotherapy has been used in the treat-
ment of AD for several decades [31]. A number of clinical
studies have been published which demonstrate
favourable outcome and safety of SIT [32]. However, many
clinicians and researchers still find it a controversial issue.
They indicate patients in the more severe stages of the
disease and the possibility of exacerbation due to iatro-
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genic high exposure to allergens. In particular, SIT-induced
transient increase of sIgE and triggering of Th1-dependent
inflammatory mechanisms in the skin could be responsi-
ble. However, none of the clinical and mechanistic stud-
ies confirmed these claims. For example, better under-
standing of the mechanisms of tolerance induced by SIT
dispel concerns about the possible role of SIT-induced Th1
cell activation in AD exacerbation. These Th1 cells play an
important role in tolerance induction in the lymphoid
organs and have no significant effect on Th1-dependent
inflammation in the skin [33, 34]. 

Difficulties in assessing the efficacy and safety of SIT
may result from a possible impact of non-specific factors,
such as the heating season in autumn or winter, which
can significantly deteriorate SCORAD. Also natural UV light,
from sunshine exposure, can cause improvement of AD.
Other factors include natural course of the disease (reso-
lution of symptoms in children) and, last but not least, the
beneficial effect of placebo in the course of AD [35, 36]. 

The main issue in SIT is the proper selection of
patients and demonstration of the atopic background of
their clinical symptoms. A number of patients demon-
strate symptoms from the airways – both upper and low-
er due to sensitization to aeroallergens [37]. This can ease
the decision on treatment with SIT. Some researchers sug-
gest that atopy patch tests (APT) are more specific but
less sensitive than skin prick tests and serological tests
for the diagnosis of clinically significant airborne allergies
[38]. In the vast majority of patients with AD there can be
serum-specific IgE against the aeroallergens found and
their role in the induction of exacerbations of the disease
has been indicated [39].

In the published studies there were mild, moderate
and severe AD patients enrolled [30, 40-48]. Populations
were diverse in terms of gender and age. In the studies
only children [35, 43, 46, 49-53] or only adults [40-42, 45,
47, 48, 54-58], or combined age populations [10, 29, 30,
36, 44, 59-62] were included.

Study design included double-blind placebo-controlled
(DBPC) [10, 35, 43, 48, 50, 56], placebo-controlled [36, 52,
57], observational group-controlled or comparator-con-
trolled studies [49, 52, 60, 62] and also open-label or obser-
vational studies [29, 40-42, 44, 45, 47, 51, 53-55, 61, 63].
However, in most studies rather small groups of patients
are investigated, especially in studies including a placebo
control group. Observational study groups range from 
1 to 86 subjects [29, 30, 40-42, 44, 47, 51, 53-55, 59, 61, 63].
In studies with a control group the patient numbers were
as follows (active group – placebo group): 26 (16-10) [36],
2 (1-1) (compared the effects of SIT in 10-year-old identi-
cal twins in which one child received the drug and the
other did not) [52], 60 (42-18) [49] and 99 (28-39, with
additional no-intervention group – 32) [57]. In the study
by Noh and Lee, which also evaluated the role of IFN-γ in
disease remission in AD, 58 patients were divided into
groups: active, receiving SIT (6 persons), active receiving

IFN-γ (22 persons), active, receiving IFN-γ and SIT (10 per-
sons) and the control group (20 persons) [60]. In the Wer-
fel et al. study, which evaluated the safety and efficacy of
SIT in 89 patients receiving in 3 groups different doses
and schedules of the vaccine, the numbers were respec-
tively 26, 26 and 27 individuals, respectively [64]. In the
Juji et al. study of 22 patients, the active group was 10 indi-
viduals and the control group 12 [62].

In the DBPC studies the number of patients was as
follows (active group – placebo group): 51 (27-24) [50], 
24 [35], 24 [56], 20 (10-10) [10], 56 (28-28) [43], 164 [48].

The preparations used in the studies were allergen
extracts. One study used a vaccine designed as allergen
immune complexes with autologous antibody [40, 56]. In
some others concomitant agents were simultaneously
used including histamine-immunoglobulin complexes [61],
IFN-α [42] or IFN-γ [60], as factors modifying the immune
response. In an open-label study of Bussmann et al., house
dust mites (HDM) allergoids were administered [29].
Novak et al. used a depigmented polymerized birch pollen
allergoid preparation [45].

Most of the studies were performed with perennial
allergens, such as HDM [10, 29, 30, 35, 36, 40, 41, 43, 44,
46-57, 59-61, 63, 64]. In one observational study, desen-
sitization with dog allergens was performed [42]. Several
studies used pollen extracts including grass [10, 36, 52, 53,
59, 63], weed [59, 63], olives [63], cedar [62] and birch [45].

The side effects of SIT appeared mainly in the induc-
tion phase and they were generally transient, mild or mod-
erate in severity, and did not require dose adjustments,
or additional systemic treatment. Vaccines were usually
administered subcutaneously [10, 45, 47, 48, 51, 59, 61,
63, 64]. In the studies of Leroy et al., intradermal [40, 56]
SIT injections caused mainly local skin reactions. Mainly
local skin reactions have been observed in other studies:
39.3% in the verum group and 35.7% in the placebo group
[48]. Also systemic reactions were reported. They includ-
ed exacerbation of inflammation, generalized itching or
urticaria (Werfel et al. – < 1% [64], Novak et al. – 9% [45],
Silny et al. – mild or moderate transient exacerbation in
8 of 10 patients in the active group and 6 of 10 in the
placebo group). Orally administered vaccines induced
symptoms mainly from the digestive system mucosa:
swelling of the face and lips, mouth itching (Pajno et al.
– 14.2% [43]), diarrhoea, but also generalized skin symp-
toms (Pajno et al. – 7.1%, Kwon – 2 of 20 patients) [30, 43,
63]. Moreover, in some cases, symptoms of rhinitis and
conjunctivitis were observed, for example, Novak et al. –
1 patient (1.8%) [42, 45]. In several studies nonspecific
symptoms have been reported. They included fatigue,
headache, and dizziness [42, 43, 45]. Novak et al. report-
ed mild systemic reactions (flare up of eczema/urticaria,
rhinitis, pruritus, transient headache, asthma (placebo
group) in 8% of verum group and 10.7% of placebo group
[48]. In the Pajno et al. study of sublingual immunother-
apy (SLIT) in children allergic to house dust mites, 2 of 28
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patients developed systemic symptoms (generalized pru-
ritus and urticaria) requiring pharmacological interven-
tion, and these patients were excluded from the study
[43]. In the study by Bussmann et al., 1 of 25 treated
patients had symptoms of mild bronchoconstriction 
(a vague relation to the treatment), and another had gen-
eralized flares after injection; the 2 patients were exclud-
ed from the study [29]. In some studies there were no
adverse events of SIT reported, with good clinical effect
of the therapy [44, 47]. Generally, the AD exacerbations
during SIT were usually occasional, transient, mild or mod-
erate, not requiring changes in the treatment and were
reported in 4% (1 patient, excluded from the study) [29],
5.7% [63], 6.3% [59], 7.1% ( 2 patients, excluded from the
study) [43], 8% [45], 10% [30] to 80% of the SIT-treated
patients in the Silny et al. study; however, in this study
AD was exacerbated also in 60% of the placebo group [10].

The efficacy of SIT was assessed by subjective and
objective clinical observations (quality of life question-
naires, dermatology assessment); in some studies also
the immune profile of the desensitized patients was inves-
tigated (sIgE, chemokines, T cell activation and function
markers, skin tests). A beneficial effect was observed both
in observational studies [29, 30, 40-42, 44, 45, 47, 51, 
53-55, 59, 61, 63] and controlled studies [36, 52, 57, 62,
64], as well as in DBPC studies [10, 43, 48, 56]. The total
period of the patient observation varied from 12 weeks
[45] to 6 years [63]. The clinical improvement during SIT
was reported after several weeks [29, 45, 64] to several
months, up to a year [10, 43, 63].

Controlled studies

In the Kaufman et al. placebo-controlled trial [36]
(effectiveness of subcutaneous (s.c.) SIT in HDM allergy
in children, 2 years) there was an 81% improvement in
the active group and 40% improvement in the placebo
group observed (after [32]). The positive effect of SIT is
reported by Ring [52] (s.c. desensitization in twins with
eczema and allergies to grass pollen, for 2 years), Juji et
al. (cedar pollen allergy desensitization) [62] and Petrova
(oral HDM allergy immunotherapy in adolescents and
adults) [57]. In the Werfel et al. study (adults intradermal
HDM allergy desensitization, 1 year) SCORAD was
observed after 2, 4, 6, 9 and 12 months of treatment.
A dose-dependent effect (reduction of symptoms) was
observed. A statistically significant effect using medium
and high doses of vaccine was demonstrated after 
2 months of therapy. Significant reduction in the use of
local glucocorticoids (GCS) in the high SIT dose group was
also demonstrated [64]. 

Observational studies

In the observational study of Di Prisco et al. (s.c. SIT in
children with airborne allergies), improvement was

observed in 60% of patients [51], in the Zachariae et al.
study (s.c. SIT in HDM allergic adults) in 50% of the
patients [55] (after [32]). A positive result was also report-
ed by Chait (1 year s.c. SIT of allergy to HDM in an adult)
[54], Pacor (3 years of SIT in adult, s.c., allergy to HDM) [41],
Michils (observation of a dog-allergic patient, receiving 
7 months of oral SIT with 6 weeks of IFN-α injections) [42],
Trofimowicz (3 years of SIT in children allergic to 
grass pollen and HDM) [53], Vidal (2 years of s.c. SIT in
HDM allergy in a patient) [47], Kwon (12-60 months of s.c.
SIT in children and adults with allergies to HDM; improve-
ment in 50% assessed on the basis of the Eczema Area
and Severity Index [EASI] before and after the treatment)
[30]. Seidenari observed significant improvement in 65%
of children and adults, occurring after 4-5 months of ther-
apy (SIT s.c. 6-24 months with HDM and pollen allergens).
Additionally, in the group of 4-15 year-old children a sig-
nificantly better effect of SIT was observed. The effect of
the natural course of disease cannot however be exclud-
ed [59]. A positive effect was shown in sublingual SIT by
Mastrandrea et al. treatment lasted 3 years. The patients
(adults and children) were subjected to dermatological
clinical assessment, in terms of lesion regression, after 
6, 12 and 24 months, and overall clinical assessment every
2 months during the SIT and in the next 3 years at least
once a year. Significant improvement was observed after
6 months of SIT in patients with AD without concomitant
respiratory allergies (12.6%) vs. 0% in patients with such
symptoms, and after 12 months – both in the group with-
out (31.2%) and with symptoms of rhinitis and conjunc-
tivitis, and/or asthma (36.8%). After 24 months these val-
ues were respectively 68.8% and 73.7% [63]. Bussmann
(observation of adult patients treated for 32 weeks s.c. for
HDM allergy) reported a significant decrease in the 
SCORAD index already within the first 4 weeks of thera-
py, although this result might also be influenced by the
fact that vaccination had been started in February-May –
outside the "HDM season”. Nahm et al. reported a similar
result (observation of adult patients 1 year desensitized
s.c. with additional histamine-immunoglobulin complex-
es) – SCORAD assessed at 6 and 12 months was signifi-
cantly lower compared to baseline [61]. A beneficial effect
of desensitization of allergy to HDM in patients with AD
was also observed by Leroy et al. (intradermal SIT for one
year in adolescents and adults allergic to HDM; in addi-
tion, immune complexes containing HDM allergens were
administered) [40], and confirmed in a double-blind place-
bo-controlled study (intradermal SIT as before, for 4-8
months) [56]. The Cadario et al. study (children and adults
sublingual HDM allergy desensitization for a year) evalu-
ated SCORAD at baseline and after therapy. It showed
a reduction in the index scoring by 46% on average, yield-
ing a significant improvement in 59% of patients (SCORAD
reduction of > 30%), while in patients with baseline severe
AD (SCORAD index > 40) the index scoring reduction was
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50% [44]. In the study of Novak et al. (open-label s.c. 
birch pollen allergy SIT in adults and children, 12 weeks)
the SCORAD index as well as the Dermatology Life Quali-
ty Index (DLQI) at time-points of 1, 2, 3, 9, 15 and 17 weeks
of treatment was assessed and a significant reduction in
both indices already after 1 week of treatment was
observed. Importantly, each patient was desensitized for
an average of 19.2 days during the birch pollen season (at
that time, 60% of the patients were already on a mainte-
nance dose) [45].

DBPC studies

The efficacy of SIT in achieving AD symptom control
has been demonstrated in the Leroy et al. [56], Silny and
Czarnecka-Operacz [10], Pajno et al. [43], Novak et al. [48]
studies. All the studies were performed in HDM allergic
people. The SIT was administered intradermally (Leroy;
allergen in the form of immune complexes), subcuta-
neously (Silny and Czarnecka-Operacz, Novak) or sublin-
gually (Pajno). In the Leroy et al. study (SIT of adolescents
and adults), the DBPC SIT treatment lasted for 4 months
and afterwards both the verum and the placebo group
patients were administered the active agent for the next
8 months. A significant clinical improvement was observed
after 4 months in the verum group and after a year in 82%
of patients (83% improvement) [56]. In the Silny and Czar-
necka-Operacz study (12 months SIT in children and
adults) the therapy effectiveness was assessed, among
others, with a clinical score of the severity and skin inflam-
mation extent index before and after 12 months of SIT.
They found a significant indexed score decrease of 55.7%
in the treated group, and an increase of 29.7% in the
placebo group, the difference between the two groups
was statistically significant [10]. In the study of Pajno et
al. (18 months of SIT in children) SCORAD evaluation was
performed before and after 3, 6, 9, 12, 15 and 18 months
of therapy. A significant difference between the value of
this index in the verum and placebo group starting from
the 9th month of therapy was observed, but not in chil-
dren with severe AD. Similarly, in the assessment of sub-
jective well-being of patients with the visual analogue
scale (VAS), VAS values showed a decrease after 9 months
of treatment by 39.2%, but only in the group of mild to
moderate AD [43]. In the study of Novak and Zuberbier
(18 months s.c. with allergoid – depigmented polymerized
mite extract), the overall results showed no significant
differences between the verum and placebo groups; how-
ever, there was a significant clinical improvement in mod-
erate to severe AD verum vs. placebo patients [48].

On the other hand, some studies did not confirm the
efficacy or showed a questionable impact of SIT in the
course of AD. Glover and Atherton in a DBPC study (s.c.
SIT in children with allergy to HDM), in which the patients
were divided into groups of verum and placebo for 

6 months after 8 months of active treatment, reported
that although there was some improvement in the verum
group, this difference was not significant to draw some
conclusions about the effectiveness of SIT. They also high-
lighted the importance of the placebo effect for improve-
ment of the disease [35]. In a study with a control group
of Galli et al. (3 years of oral SIT in children with allergy
to HDM) SIT, although safe (no side effects), had no effect
on the course of AD in any of the observed clinical groups
(with or without accompanying allergic respiratory dis-
ease), compared to the control group [49]. Also Noh and
Lee (1-year study with a control group of s.c. SIT and/or
IFN-γ in 56 adults and children, mean age in the groups
was 12.8 ±10.4, 14.7 ±5.3, 15.6 ±10.3 and 10.9 ±8.0 years,
allergic to HDM) reported no statistically significant clin-
ical improvement in patients desensitized traditionally
but only in a group with additional interferon adminis-
tration [60].

The Joint Task Force on Practice Parameter recom-
mendation ("Allergen immunotherapy: a practice para-
meter third update", published in January 2011) "There
are some data indicating that immunotherapy can be
effective for atopic dermatitis when this condition is asso-
ciated with aeroallergen sensitivity" received indication
strength B, that is, “directly based on category II evidence
(evidence from at least 1 controlled study without ran-
domization or evidence from at least 1 other type of qua-
si-experimental study) or extrapolated from category I evi-
dence (evidence from meta-analysis of randomized
controlled trials or evidence from at least 1 randomized
controlled trial) [65].

Summary

Specific immunotherapy is an important and accept-
ed tool for treatment of patients with properly diagnosed
allergic airway disease. Currently available studies on SIT
effectiveness in AD show its high clinical efficacy in the
treatment of patients sensitized to aeroallergens. Decreas-
es in clinical symptoms scoring in different routes of
administration, in children and adults, in age, gender,
severity of skin symptoms as well as in allergic profile of
different populations were observed.

Current recommendations

It was shown that SIT is safe also in severe AD. The
side effects of SIT, primarily occurring in the skin, are
usually mild and transient. Systemic symptoms are rare;
however, patients with confirmed food allergy or more
severe bronchial asthma were generally excluded from
the clinical trials. Although many studies show the ben-
efits of SIT in AD, DBPC studies in large patient groups
are lacking. Furthermore, long-term follow-up studies
are necessary to identify suitable patients showing the
best prognosis. 

Allergen-specific immunotherapy in atopic dermatitis



Postępy Dermatologii i Alergologii XXVIII; 2011/5394

Marek Jutel, Katarzyna Solarewicz-Madejek, Agnieszka Węgrzyn

References

1. Kapoor R, Menon C, Hoffstad O, et al. The prevalence of ato-
pic triad in children with physician-confirmed atopic der-
matitis. J Am Acad Dermatol 2008; 58: 68-73.

2. Jutel M, Akdis CA. T-cell subset regulation in atopy. Curr Aller-
gy Asthma Rep 2011; 11: 139-45.

3. Hostetler SG, Kaffenberger B, Hostetler T, Zirwas MJ. The role
of airborne proteins in atopic dermatitis. J Clin Aesthet Der-
matol 2010; 3: 22-31.

4. Heratizadeh A, Wichmann K, Werfel T. Food allergy and ato-
pic dermatitis: how are they connected? Curr Allergy Asth-
ma Rep 2011; 11: 284-91.

5. Silny P, Czarnecka-Operacz M, Silny W. Results of skin prick
tests and evaluation of serum antigen specific immunoglo-
bulin E in patients with atopic dermatitis and airborne 
allergy with regards to the type of sensitising allergens 
and seasonal course of the disease. Pol Merkur Lek 2005;
18: 393-9.

6. Rosińska-Więckowicz A, Czarnecka-Operacz M. Skin tests
with native alimentary allergens in the diagnostics of food
allergy. Post Dermatol Alergol 2011; 26: 270-9.

7. Silny W, Czarnecka-Operacz M, Gliński W, et al. Atopic der-
matitis – contemporary view on pathomechanism and mana-
gement. Position statement of the Polish Dermatological
Society specialists. Post Dermatol Alergol 2010; 27: 365-83.

8. Verhagen J, Akdis M, Traidl-Hoffmann C, et al. Absence of 
T-regulatory cell expression and function in atopic dermati-
tis skin. J Allergy Clin Immunol 2006; 117: 176-83.

9. Darsow U, Wollenberg A, Simon D, et al. ETFAD/EADV ecze-
ma task force 2009 position paper on diagnosis and treat-
ment of atopic dermatitis. J Eur Acad Dermatol Venereol 2011;
24: 317-28.

10. Silny W, Czarnecka-Operacz M. Specific immunotherapy in
the treatment of patients with atopic dermatitis. Results of
a double-blind, placebo-controlled study. Allergologie 2006;
29: 171-83.

11. Jutel M, Jaeger L, Suck R, et al. Allergen-specific immunothe-
rapy with recombinant grass pollen allergens. J Allergy Clin
Immunol 2005; 116: 608-13.

12. Muller UR, Jutel M, Reimers A, et al. Clinical and immunolo-
gic effects of H1 antihistamine preventive medication during
honeybee venom immunotherapy. J Allergy Clin Immunol
2008; 122: 1001-7e4.

13. Akdis M, Verhagen J, Taylor A, et al. Immune responses in
healthy and allergic individuals are characterized by a fine
balance between allergen-specific T regulatory 1 and T hel-
per 2 cells. J Exp Med 2004; 199: 1567-75.

14. Larche M, Akdis CA, Valenta R. Immunological mechanisms
of allergen-specific immunotherapy. Nat Rev Immunol 2006;
6: 761-71.

15. Bohle B, Kinaciyan T, Gerstmayr M, et al. Sublingual immu-
notherapy induces IL-10-producing T regulatory cells, aller-
gen-specific T-cell tolerance, and immune deviation. J Aller-
gy Clin Immunol 2007; 120: 707-13.

16. Jutel M, Akdis CA. T-cell regulatory mechanisms in specific
immunotherapy. Chem Immunol Allergy 2008; 94: 158-77.

17. Jutel M, Pichler WJ, Skrbic D, et al. IL-10 and TGF-beta coope-
rate in the regulatory T cell response to mucosal allergens in
normal immunity and specific immunotherapy. Eur J Immu-
nol 2003; 33: 1205-14.

18. Verhagen J, Taylor A, Blaser K, et al. T regulatory cells in 
allergen-specific immunotherapy. Int Rev Immunol 2005; 24:
533-48.

19. Müller UR, Helbling A, Bischof M. Predictive value of venom-
specific IgE, IgG and IgG subclass antibodies in patients on

immunotherapy with honey bee venom. Allergy 1989; 44:
412-8.

20. van Neerven RJ, Wikborg T, Lund G, et al. Blocking antibodies
induced by specific allergy vaccination prevent the activa-
tion of CD4+ T cells by inhibiting serum-IgE-facilitated aller-
gen presentation. J Immunol 1999; 163: 2944-52.

21. James LK, Shamji MH, Walker SM, et al. Long-term tolerance
after allergen immunotherapy is accompanied by selective
persistence of blocking antibodies. J Allergy Clin Immunol
2011; 127: 509-16e1-5.

22. Kehry MR, Yamashita LC. Low-affinity IgE receptor (CD23)
function on mouse B cells: role in IgE-dependent antigen
focusing. Proc Natl Acad Sci USA 1989; 86: 7556-60.

23. Jakobsen CG, Bodtger U, Poulsen LK, Roggen EL. Vaccination
for birch pollen allergy: comparison of the affinities of spe-
cific immunoglobulins E, G1 and G4 measured by surface pla-
smon resonance. Clin Exp Allergy 2005; 35: 93-8.

24. Mazzoni A, Young HA, Spitzer JH, et al. Histamine regulates
cytokine production in maturing dendritic cells, resulting in
altered T cell polarization. J Clin Invest 2001; 108: 1865-73.

25. Osna N, Elliott K, Khan MM. Regulation of interleukin-10
secretion by histamine in TH2 cells and splenocytes. Int
Immunopharmacol 2001; 1: 85-96.

26. Kunzmann S, Wohlfahrt JG, Itoh S, et al. Histamine enhan-
ces TGF-beta1-mediated suppression of Th2 responses. 
Faseb J 2003; 17: 1089-95.

27. Jutel M, Watanabe T, Klunker S, et al. Histamine regulates 
T-cell and antibody responses by differential expression of
H1 and H2 receptors. Nature 2001; 413: 420-5.

28. Morgan RK, McAllister B, Cross L, et al. Histamine 4 receptor
activation induces recruitment of FoxP3+ T cells and inhibits
allergic asthma in a murine model. J Immunol 2007; 178:
8081-9.

29. Bussmann C, Maintz L, Hart J, et al. Clinical improvement
and immunological changes in atopic dermatitis patients
undergoing subcutaneous immunotherapy with a house dust
mite allergoid: a pilot study. Clin Exp Allergy 2007; 37: 
1277-85.

30. Kwon YS, Oh SH, Wu WH, et al. CC chemokines as potential
immunologic markers correlated with clinical improvement
of atopic dermatitis patients by immunotherapy. Exp Der-
matol 2010; 19: 246-51.

31. Czarnecka-Operacz M, Silny W. Specific immunotherapy in
atopic dermatitis. Acta Dermatovenerol Croat 2006; 14: 
52-9.

32. Darsow U, Forer I, Ring J. Allergen-specific immunotherapy
in atopic eczema. Curr Allergy Asthma Rep 2011; 11: 277-83.

33. Jutel M, Akdis CA. Immunological mechanisms of allergen-
specific immunotherapy. Allergy 2011; 66: 725-32.

34. Akdis M. The cellular orchestra in skin allergy; are differen-
ces to lung and nose relevant? Curr Opin Allergy Clin Immu-
nol 2011; 10: 443-51.

35. Glover MT, Atherton DJ. A double-blind controlled trial of
hyposensitization to Dermatophagoides pteronyssinus 
in children with atopic eczema. Clin Exp Allergy 1992; 22: 
440-6.

36. Kaufman HS, Roth HL. Hyposensitization with alum precipi-
tated extracts in atopic dermatitis: a placebo-controlled stu-
dy. Ann Allergy 1974; 32: 321-30.

37. Cox L, Nelson H, Lockey R, et al. Allergen immunotherapy:
a practice parameter third update. J Allergy Clin Immunol
2011; 127 (1 Suppl): S1-55.

38. Darsow U, Wollenberg A, Simon D, et al. ETFAD/EADV ecze-
ma task force 2009 position paper on diagnosis and treat-



Postępy Dermatologii i Alergologii XXVIII; 2011/5 395

ment of atopic dermatitis. J Eur Acad Dermatol Venereol 2010;
24: 317-28.

39. Bieber T, Novak N. Pathogenesis of atopic dermatitis: new
developments. Curr Allergy Asthma Rep 2009; 9: 291-4.

40. Leroy BP, Lachapelle JM, Somviile MM, et al. Injection of aller-
gen-antibody complexes is an effective treatment of atopic
dermatitis. Dermatologica 1991; 182: 98-106.

41. Pacor ML, Biasi D, Maleknia T. [The efficacy of long-term spe-
cific immunotherapy for Dermatophagoides pteronyssinus in
patients with atopic dermatitis]. Recenti Prog Med 1994; 85:
273-7.

42. Michils A, Farber CM; Van Vooren JP, et al. Sustained bene-
fit of interferon-alpha therapy and oral hyposensitization in
severe atopic dermatitis. Br J Dermatol 1994; 130: 134-5.

43. Pajno GB, Caminiti L, Vita D, et al. Sublingual immunothera-
py in mite-sensitized children with atopic dermatitis: a ran-
domized, double-blind, placebo-controlled study. J Allergy Clin
Immunol 2007; 120: 164-70.

44. Cadario G, Galluccio AG, Pezza M, et al. Sublingual immuno-
therapy efficacy in patients with atopic dermatitis and house
dust mites sensitivity: a prospective pilot study. Curr Med
Res Opin 2007; 23: 2503-6.

45. Novak N, Thaci D, Hoffmann M, et al. Subcutaneous immu-
notherapy with a depigmented polymerized birch pollen
extract – a new therapeutic option for patients with atopic
dermatitis. Int Arch Allergy Immunol 2011; 155: 252-6.

46. Martinez-Tadeo JA, Hernández-Santana G, Rodríguez-Pla-
ta E, et al. Case report: specific immunotherapy with dust
mite allergens in a child with severe atopic dermatitis. Aller-
gol Immunopathol (Madr) 2011.

47. Vidal D, Calvet R, Smandia JA. Specific immunotherapy with
house dust mite allergens in an adult with severe atopic der-
matitis. Actas Dermosifiliogr 2008; 99: 746-7.

48. Novak N, Zuberbier T, Sager A. Efficacy and safety of a depig-
mented polymerised mite extract in patients suffering from
atopic eczema with clinical relevant IgE-mediated sensitisa-
tion against house dust mites. Allergy 2011; 103.

49. Galli E, Chini L, Nardi S, et al. Use of a specific oral hyposen-
sitization therapy to Dermatophagoides pteronyssinus in
children with atopic dermatitis. Allergol Immunopathol (Madr)
1994; 22: 18-22.

50. Warner JO, Price JF, Soothill JF, Hey EN. Controlled trial of
hyposensitisation to Dermatophagoides pteronyssinus in
children with asthma. Lancet 1978; 2: 912-5.

51. Di Prisco de Fuenmayor MC, Champion RH. Specific hypo-
sensitization in atopic dermatitis. Br J Dermatol 1979; 101:
697-700.

52. Ring J. Successful hyposensitization treatment in atopic ecze-
ma: results of a trial in monozygotic twins. Br J Dermatol
1982; 107: 597-602.

53. Trofimowicz A, Rzepecka E, Hofman J. Clinical effects of spe-
cific immunotheraphy in children with atopic dermatitis. Rocz
Akad Med Bialymst 1995; 40: 414-22.

54. Chait I, Allkins V. Remission of life-long atopic dermatitis after
hyposensitisation to house dust mite. Practitioner 1985; 229:
609, 612.

55. Zachariae H, Cramers M, Herlin T, et al. Non-specific immu-
notherapy and specific hyposensitization in severe atopic
dermatitis. Acta Derm Venereol Suppl (Stockh) 1985; 114: 
48-54.

56. Leroy BP, Boden G, Lachapelle JM, et al. A novel therapy for
atopic dermatitis with allergen-antibody complexes: a double-
blind, placebo-controlled study. J Am Acad Dermatol 1993;
28: 232-9.

57. Petrova S, Berzhets VM, Al'banova VI, et al. [Immunothera-
py in the complex treatment of patients with atopic derma-
titis with sensitization to house dust mites]. Zh Mikrobiol Epi-
demiol Immunobiol 2001; 1: 33-6.

58. Werfel T. The role of specific immunotherapy (SIT) in atopic
dermatitis. Drugs Today (Barc) 2008; 44 Suppl B: 47-9.

59. Seidenari S, Mosca M, Taglietti M, et al. Specific hyposensi-
tization in atopic dermatitis. Dermatologica 1986; 172: 229.

60. Noh G, Lee KY. Pilot study of IFN-gamma-induced specific
hyposensitization for house dust mites in atopic dermatitis:
IFN-gamma-induced immune deviation as a new therapeu-
tic concept for atopic dermatitis. Cytokine 2000; 12: 472-6.

61. Nahm DH, Lee ES, Park HJ, et al. Treatment of atopic derma-
titis with a combination of allergen-specific immunotherapy
and a histamine-immunoglobulin complex. Int Arch Allergy
Immunol 2008; 146: 235-40.

62. Juji F, Kobayashi S, Ito S, et al. Immunotherapy by Japanese
cedarpollen in atpic dermatitis. Arerugi 2003; 52: 1081-8.

63. Mastrandrea F, Serio G, Minelli M, et al. Specific sublingual
immunotherapy in atopic dermatitis. Results of a 6-year fol-
low-up of 35 consecutive patients. Allergol Immunopathol
(Madr) 2000; 28: 54-62.

64. Werfel T, Breuer K, Ruéff F, et al. Usefulness of specific immu-
notherapy in patients with atopic dermatitis and allergic sen-
sitization to house dust mites: a multi-centre, randomized,
dose-response study. Allergy 2006; 61: 202-5.

65. Cox L, Nelson H, Lockey R, et al. Allergen immunotherapy:
a practice parameter third update. J Allergy Clin Immunol
2011; 127 (1 Suppl): S1-55.

Allergen-specific immunotherapy in atopic dermatitis


