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AnHoTanus

B lokymenTe comep:KaTcs TPUHIMITHAIBHBIC TTOJIOKEHNUST, KACAIOTNECs TPOBEJCHUS aljlepreH-creuduiecKoil UMMYHOTEPATTN
y aeteil. Vlcronb3oBaHbl MEKYHAPOIHBIE KINHNYECKE PEKOMEH/IAIINY 110 METOVKe, a/[alTHPOBAHHBIE 7SI TIPUMEHEHNS B yCJI0-
BUSIX PeabHON MPaKTUKU. B ciryuae OTCYTCTBUS MEKIYHAPOIHBIX PEKOMEH/ Al aBTOPaMHU ITPEICTAaBICHO KOHCEHCYCHOE MHEHNE
YYaCTHUKOB ITPOEKTA, OCHOBAHHOE HA IAHHBIX KJIMHUYECKUX UCCICOBAHNI. B HACTOAIINIT MOMEHT MbI TIPe/JTaracM BalieMy BHIMA-
HUIO TIO3UIIUOHHBI IOKYMEHT 110 BOIIPOCAM aJlJIePreH-Creln(uiecKoil IMMYHOTEpAIIi y IeTel, CO3/IaHHbII AKCIiepTaMu Accolu-
aluy JeTCKUX aJIeProJioros 1 uMMyHosoroB Poccuu (AJTAVIP) Ha ocHOBe corsacuTesibHoro gokymenta 2021 1., ¢ HeoOX0AUMbIME

O0OHOBJICHUSMU JJAHHDIX.

Kiiouesbie cioBa: aJIJIepFeH-CHeLII/I(l)I/I‘{eCKaSI NMMYHOTEpaIusd, 1€TH, COTJIACUTEJIBHBIH JOKYMECHT.

g muruposanusi: Cymosnkun IOC, TpycoBa OB, Anuckanguena 3A, bapsruesa JIIO, Boromazos A/l, bouaposa KA, Emenuna IOH,
Kamaer AB, JlappkoBa MA, Mapxaituyk A3, Macansckuii CC, Murauesa HB, [Tpunyukuii AC, Crexxxkuna EB, Daiizyimina PM,
Xakumosa PD, Yypiokuna IB, [laxosa HB, [ITumosa TB. Annepren-crenududeckas MMyHoTeparnus y geteil. CoriacuTebHbIi
JIOKYMEHT AccoIuaiuy JIeTCKUX aJIeproioroB u mMMyHosoroB Poccum (mosuiuoHHasi crathbs). Amiepeonozusi u uMMyHOLO02US.
6 neduampuu. 2023; 4: 5-30. https://doi.org/10.53529,/2500-1175-2023-4-5-30

Allergen-specific immunotherapy (ASIT) was
offered more than 100 years ago and showed its
effectiveness in the therapy of diseases, mediated by
specific class E antibodies (IgE). The evidence base of
ASIT efficiency and safety is supported by the results
of current research of the highest level and continues
to be replenished with. At least one third of reports
are dedicated to various aspects of ASIT use at
congresses of European and American Academies of
Allergy. ASIT is the only method, which can change
the course of allergic disease towards remission.
Nevertheless, a very small percentage of patients with
allergic disease of IgE-dependent type and confirmed
sensitization to pollen, household and other kinds of
allergens receive this type of treatment.

The benefit of the national allergology is the
existence of the school, founded by Academician
Andrey Dmitrievich Ado. Our teachers and mentors
managed to achieve major breakthrough in the field
of allergology and immunology in the 70—80s of XX
century. Allergy service was built at a high level in
the Soviet Union, and ASIT was applied to a larger
number of patients. Nowadays the slow advent of
modern allergy vaccine in our market predetermines
limited therapeutic options for the allergist-
immunologist, not to mention that the process for the
creation of own modern allergen drugs is just getting
underway in our country.

ASIT HISTORY

ASIT history is 110-year-old way from empirical
knowledge to evidence-based medicine. Leonard
Noon is called ASIT father, who successfully tested
pre-season subcutaneous injections of pollen extracts
in increasing doses to treat hay fever, calling the
method “preventive vaccination” [1]. R. Cook
suggested using extracts of animal dander, food and
insects for treatment as well as developed a method
used to standardize allergens extracts with the
Kejldahl method to determine PNU (protein nitrogen
units), which was widely used in the world up to the
1980s, and it is applied in Russia even now [2]. In his
works D. Freeman offered expedited ASIT schemes
and described adverse local and systematic reactions
[3]. Since the beginning of XX century, apart from
the classical method of subcutaneous injection,
intradermal, intralymphatic, oral, sublingual, nasal,
conjunctival methods of ASIT have been actively
investigated [4].

Allergen extracts were replaced by allergoids in
1970, improving the efficiency and safety of ASIT.
Formaldehyde, glutaraldehyde and polyethylene
glycol were used for allergen chemical modification.
Physical modification of allergens was carried
out using aluminum hydroxide, calcium salts and
L-tyrosine. A new milestone in allergology was the
creation of recombinant allergens in the late 1980s.
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The great merit in forming and developing ASIT
method belongs to the USSR allergists. Under the
leadership of academician A. D. Ado the production
of therapeutic and diagnostic allergens was organized
and ASIT methods were developed, being used today
[5, 6]. Led by the corresponding member of RAS,
Professor 1. 1. Balabolkin, the school of Pediatric
Allergology was established, applying ASIT with
non-infectious and infectious allergens in patients
with bronchial asthma (BA), allergic rhinitis (AR),
atopic dermatitis (AtD) as well as the scheme of
sublingual administration of water-salt allergen
extracts was developed. The works of Dr. of Sci Yu.
S. Smolkin in the 90s of the XX century showed the
comparative efficacy of subcutaneous and sublingual
methods of ASIT. In current years the evidence base
on ASIT efficacy with various allergens is updated,
the mechanisms of the method acting and interesting
aspects of ASIT effect are investigated, first of all, a
disease-modifying prolonged effect and possibility to
prevent progression in patients with BA.

MECHANISMS OF ALLERGEN-SPECIFIC
IMMUNOTHERAPY

1. ASIT is the method of treating allergic diseases,
aimed at building immunological tolerance to certain
allergens.

2. The multifaceted mechanism of ASIT action involves
humoral (production of blocking antibodies)
and cellular (stimulation of cell proliferation and
differentiation of regulatory cell subpopulations)
mechanisms of the immune response.

ASIT acts as humoral (production of blocking
antibodies) and cellular (stimulation of cell
proliferation and differentiation of regulatory
cell subpopulations) mechanisms of the immune
response that provides for the suppression of allergic
inflammation in the tissues of target organs. In the
first weeks of using ASIT there is a transient increase
and then decrease in the level of specific IgE blood
serum without any connection with symptoms of the
disease. In 4—6 weeks from the start of treatment there
is an increase in concentrations of specific blocking
antibodies of Class IgA and IgG (subclasses 1-4) [7];
it results in oppression of effector cells (mast cells,
basophiles, eosinophils) [8]. Due to deactivation of
effector cells, there is a reduction in the secretion of a
wide range of mediators and cytokines that prevents
further stimulation of type 2 T-helpers, eosinophils,

etc. ASIT mechanisms affect both phases of the
allergic response — early and late. Tissue specific
response to allergen is inhibited, in particular by
increasing sensitivity threshold to histamine [9].

The intake of therapeutic allergen suppresses
cells, polarizing the immune response towards
allergic inflammation, in the part of innate immunity
(type 2 innate lymphoid cells (ILC2)) as well as in
the adaptive one (Th2 and Th17 cells) and reduces
their production of T2 cytokines [8, 10]. ASIT
stimulates tolerogenic subpopulations of dendritic
and congenital lymphoid cells and also induces
allergen-specific regulatory T cells (Treg) and B cells
(Breg), whose combined work is most important for
creating immunological tolerance, realized through
tolerogenic cytokines (interleukin 10 (IL-10)),
interleukin 35 (IL-35), transforming growth factor
beta (TGF-B) and etc.) [7, 8, 11]. Treg perform
early suppression of effector cells, suppression of
inflammatory dendritic cells, ILC2, Th1, Th2, Th17,
contribute to Breg formation.

ASIT efficiency (formation of tolerance) depends
both on endogenous and exogenous factors; the type,
method and amount of allergen administered have
the greatest impact [12].

IMMUNOLOGICAL FEATURES OF INDUCED
TOLERANCE IN CHILDREN

1. ASIT is a generally accepted method of treating IgE-
mediated allergic rhinitis and asthma in patients over
5 years; the use of this method at an early age in the
conditions of emerging immunity and tendency to Th2
responses is not studied enough yet.

2.  Accumulating evidence indicates a relatively high
clinical efficacy and safety of subcutaneous and
sublingual immunotherapy in AR and BA in pediatric
practice, however, there remains the necessity for
additional research to confirm the effectiveness and
long-term clinical benefits of using ASIT in children,
especially at an early age.

3. There is evidence of ASIT preventive effect in children:
the possibility to prevent the debut of BA in patients
with AR, caused by tree and grass pollen, at least for
the first two years after the end of ASIT.

ASIT iswidely used in children, though the efficacy
of this method in the conditions of the developing
immunity and tendency to Th2 responses is being
discussed.

Clinical recommendations and consensus
documents define the age of 5 years and older as
optimal for the possible start of ASIT. This is due,
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first of all, to the characteristics of maturating an
immune response in young children. It is known that
the maturation of the immune system is most active
during the early years and directly related to the
effects of many infectious and non-infectious factors
on the baby’s body.

Peculiarities of implementing innate immunity
mechanisms and a low functional activity of local
immunological reactions in the first years of a child’s
life might cause not only high susceptibility to
infectious diseases, but also imperfection of processes
of tolerance formation [13]. The most important
features of the immune response in young children
are associated with functional immaturity of T cell
component, prevalence of Th2 responses and low
production of Th1 and Treg cytokines (IL-10, TGF-B),
insufficient ability to differentiate B lymphocytes,
effective antibody response (in particular, production
of IgG and IgA) and the formation of immunological
memory.

These features are exacerbated in children with
atopic diseases due to further immune polarization
towards Th2 response [14].

Nevertheless, a relatively high clinical efficacy and
safety of subcutaneous immunotherapy (SCIT) and
sublingual immunotherapy (SLIT) in AR and BA in
children indirectly indicate the identity of immune
response mechanisms to ASIT in adults and children.
Moreover, only patients under 18 show preventive
effect of SCIT and SLIT on BA debut in patients with
allergic rhinitis [15].

ALLERGEN STANDARDIZATION

1. There are no common rules of standardizing allergens.
There is no correlation and conversion formulas
between different units of allergenicity.

Allergens, standardized in the biological way, are
preferable.

The standardized drug must contain the basic major
allergen proteins, however, such requirementin
Europe should apply only to allergens of birch and
timothy grass.

Standardized drugs of one manufacturer have a stable
composition and reproducibility between series.

The result of clinical studies of therapeutic allergen
can be fully applied only to a particular drug.

Allergen standardization is the expression of its
allergenicity in common units in order to estimate its
activity, risk and intended benefit of using as well as to
prevent the emergence of drugs of inadequate quality.
In contrast to chemotherapy drugs, it is impossible to
standardize biological extracts only by their mass as
the therapeutic allergen activity strongly depends on
usefulness of raw extract and the degree of contamination
of other proteins. The control of protein mass does not
guarantee the preservation of allergen epitopes and drug
immunogenicity [16]. Stages of allergen production are
regulated by articles of the State Pharmacopoeia of the
Russian Federation. It is easier to get a stable extract
from pollen than from epidermal and fungal allergens.
Mites require industrial cultivation as making extract
from house dust leads to substrate contamination by
various impurities [17]. Extracts from animal hair do
not contain the whole range of protein molecules that
cause symptoms, for instance, it is difficult to reach a
stable concentration of prostatic dog arginase in the
allergen of its epidermis [18].

Manufactures and regulators could not come to
an agreement about using a unified methodology of
standardization. In 2001-2008 during the CREATE
project there was the study of 9 major allergens (Bet
v 1, Phl p 1, Phl p 5a u Phl p 5b, Ole e 1, Der p 1,
Der p 2, Der f 1, Der f 2) by which standardization
of therapeutic drugs was expected. Nowadays the
European Pharmacopoeia regulates the contents of
only Bet v 1 and Phl p 5 [19]. The concentration of
other major allergens in drugs is controlled by the
manufacturer’s internal quality standard. Content and
activity of allergens in drugs must be in the range of
50—-150% of the declared one.

The USA requires to express activity of all drugs
in local units. Erythema d = 50 mm after intradermal
administration of 0.05 ml of the solution is taken as
reference D50 (or 100 000 BAU/ml). 19 allergen
extracts have been created, which therapeutic allergens
are compared with.

All the designations on medical allergens in the
Russian Federation are based on the internal standards
of their manufacturers. The vast majority of drugs
pass biological tests after laboratory standardization.
Stallergenes Greer for 100 IR (IR — standardization
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unit, reactivity index) take a positive skin test d =7 mm.
ALK use standardized quality units SQ-U, based on
data on the efficacy of the drug in clinical studies [20].
There is no direct comparison of drugs for ASIT as well
as “coversine rates”. The instructions do not specify
the number of major allergens, despite standardization
on the content of essential proteins in the production.
A domestic producer applies standardization on PNU
without the use of biological techniques that may lead
to differences in the activity of the drug in each series
[21].

Nowadays questions of allergen standardization
are not fully solved. It is not clear what dose of the
allergen leads to an optimal development of tolerance
as standardization units of different manufacturers are
not comparable. Standardization on major components
should solve some of the problems, however, the
protein weight does not indicate its preserved
structure and biological effects. The key indicator of
the drug suitability for ASIT is sufficient clinical trials
on aspecific drug in the certain dosage according to the
standardization, applied by its manufacturer.

REVIEW AND CLASSIFICATION OF
THERAPEUTIC ALLERGENS

Drugs with registration in Russia are recommended
for use, and strict adherence to the drug instructions is
required.

Drugs, available in Russia, are made from
natural raw materials and produced for parenteral
(subcutaneous) and sublingual use (see Table 1).

Table 1. Drugs for ASIT registered in Russia*

In accordance with the legislation, the use of drugs,
not registered in the regulatory documents of the
Ministry of Health of the Russian Federation, is
prohibited.

Therapeutic allergens of mold and epidermis
of animals, insect poisons are not registered in
Russia.

Allergens are drugs, obtained by extraction and
purification of natural raw materials.

Allergoids are drugs from chemically modified
protein molecules of the allergen. Allergoids cause
fewer adverse reactions which is especially important
in parenteral administration, however, there may be
severe systemic reactions on allergoids. Allergoids
are impossible to use for skin tests with a diagnostic
purpose.

Injectable drugs for SCIT are presented in the
form of water-salt solutions of allergens, allergoids
and allergens, repository on the dosing vehicle.
Repository provides a slower allergen release from the
injection site, which increases safety; nevertheless,
there may be anaphylactic reactions after applying
similar allergens. Water-salt extracts are used on
preseason scheme, they are prescribed a few months
before bloom and canceled not less than 2 weeks
before the flowering period of cause significant plant.
The indisputable advantage of repository forms is
the possibility of their use on a year-round scheme
(reducing the dose during the bloom of causal plant)
and administration at the stage of maintenance of
doses at intervals once in 4—6 weeks that simplifies
conducting therapy and has almost no effect on the
patient’s social activity.

Tabnuua 1. Mpenapatbl ana ACUT, 3apeructpmpoBaHHblie B Poccumn™*

Group of allergens Name of drug

Characteristics

Dust mites Dust allergen for diagnosis and treatment (FSUC “SIC S @il
Dermatophagoides “Microgen”)
Mite allergen Dermatophagoides pteronyssinus for diagnosis ~ SCIT
and treatment (FSUC “SIC “Microgen”)
Acarizax® (ALK-Abello A/C) SLIT
(D. pteronyssinus et farinae)
LAIS Dermatophagoides (Lofarma S. p. A.) Allergoid, SLIT
(D. pteronyssinus et farinae)
Staloral “Mite allergen” (Stallergenes Greer) SLIT

Alustal “Mite allergen” (Stallergenes Greer)

Allergoid from house dust for treatment (FSUC “SIC

“Microgen”)

(D. pteronyssinus et farinae)

SCIT, repository
(D. pteronyssinus et farinae)

Allergoid
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Table 1. Drugs for ASIT registered in Russia*

Tabnuua 1. NMpenapatbl ana ACUT, 3apernctpupoBaHHbie B Poccun**

Birch and trees of Staloral “Allergen of birch pollen” (Stallergenes Greer) SLIT

order Fagales

ltulazax® (ALK-Abello A/C)

Fostal “Allergen of tree pollen” (Stallergenes Greer) SCIT, repository, alder, birch,

hornbeam, hazel
SLIT

Mixed allergen from tree pollen for diagnostics and treatment ~ SCIT

(FSUC “SIC “Microgen”)

Mixed allergoid of pollen alder, birch, hazel for treatment SCIT, allergoid

(FSUC “SIC “Microgen”)

European ash Allergen from European ash pollen for diagnostics and SCIT

(Fraxinus excelsior) treatment (FSUC “SIC “Microgen”)

(meadow) grasses  Allergen from pollen for diagnostics and treatment (each as a SCIT

monotherapy):
+  timothy meadow
herd grass (Agrostis alba)
meadow brome (Bromus erectus)
bluegrass (Poa pratensis)
flint corn
cocksfoot
cereal ruttishness
English ryegrass

common foxtail (FSUC “SIC “Microgen”)

Grazax (ALK-Abello A/C)
LAIS Grass (Lofarma S. p. A.)

Oralair (Stallergenes Greer)

SLIT, lyophilisate, timothy hay
Allergoid, SLIT, sift grass, timothy
hay, bluegrass

SLIT, gramen, spikelet, cockle,
bluegrass, timothy hay

Alustal “Allergen of meadow grass pollen” (Stallergenes Greer) SCIT, repository, gramen, spikelet,

Pollen allergoid (each as a monotherapy):

timothy grass
cocksfoot

cockle, bluegrass, timothy hay
Allergoid, SCIT

meadow fescue grass (FSUC “SIC “Microgen”)

Mixed allergoid of pollen gramen, fescue grass and timothy Allergoid, SCIT

hay for treatment (FSUC “SIC “Microgen”)

Weeds (different Allergen from pollen for diagnostics and treatment (each as a SCIT

families) monotherapy):
- ragweed
absinth sage
milk-witch gowan

common sunflower (FSUC “SIC “Microgen”)

Pollen allergoid (each as a monotherapy):

1. absinth sage
2. ragweed (FSUC “SIC “Microgen”)

Ragwizax® (ALK-Abello A/C)

Allergoid, SCIT

SLIT, lyophilisate, ambrosia

Mixed allergen from pollen of weeds and sunflower for SCIT, ambrosia, quinoa, wormwood,
diagnostics and treatment (FSUC “SIC “Microgen”) sunflower

* https://grls.rosminzdrav.ru, access time 08.06.2023

** https://grls.rosminzdrav.ru, Bpems goctyna 08.06.2023

In Russia drugs for SLIT are presented as
a solution for sublingual taking, pills with the
allergen/allergoid, absorbed on microcrystalline
cellulose and lyophilized rapidly dissolving

pills. All these dosage forms provide an effective
release of the allergen in the oral cavity where it
penetrates through the mucous membranes and is
captured by macrophages. Drops can be flexibly
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dosed in the tolerability, however, they require
compliance with the storage conditions and taking
is associated with low compliance and failure
probability, spontaneous dose change. Pills are more
convenient, but indivisible. In case of reactions
after taking the allergen, the doctor needs to adjust
therapy, constantly assessing the balance of “risks
and benefits”. The absence of certain “starting”
doses with a reduced allergen concentration might
increases risks of complications in highly sensitized
patients. The advantage of lyophilizates over
ordinary pills lies in their faster release [22].

Considering the provisions of EAACI consensus
document, when conducting ASIT with pollen, it
is possible to use the one of the “main” relevant
plant in cases of patient sensitization to many
plants of the same family, understanding, pollen
will consist of homologous allergens [23]. As a
rule, the main plant is most common, produces a
large amount of pollen, contains main proteins of
its group and causes symptoms in most patients
[11, 24].

NEW AND PROMISING APPROACHES TO
CONDUCTING ASIT

Approaches to ASIT optimization lie in changing
route of allergen administration or changing allergen
molecules for a safer and more effective application.
It is proposed to use purer and more standardized
extracts, recombinant allergens, allergen isoforms,
oligopeptides of allergens, chimeras, fusion proteins,
certain DNA vaccines, combinations with biological
drugs, combinations with viral vaccines [25].

Alternatives routs of allergen administration:
intralymphatic, epidermal, intranasal — aimed
at improving the convenience of administration
or optimization of the course (6—10 injections in
intralymphatic route). Despite encouraging data

on clinical efficacy, research of their lasting effect is
needed [26].

There is promising vector technology of allergen
carriage by viruses and the combination of major
protein molecules with lipoproteins, boosting immune
response. There is development of vaccines, consisting
entirely of major recombinant allergens that allows to
reach exceptional efficiency and stability of the drug,
particularly in the case of difficulty in producing and
purifying natural extracts [27].

In the Russian Federation the group of
Academician A. V. Karaulov develops a recombinant
vaccine to treat cat allergy. It is shown that Fel d 1
cannot adequately bind IgE serums, therefore, there
is study of efficacy of recombinant vaccine, containing
uteroglobin and lipocalin for a wider coverage of
polysensitized patients [28].

Clinical practice uses ASIT in combination with
monoclonal drugs to achieve control in patients,
who have not got ASIT due to the severity of the
condition, and to modify the immune response, when
used together. In the first case, any biological drug
might be used, however, issues of ASIT efficiency
remain open. Data were obtained for dupilumab on the
possibility of its combining with ASIT in AtD [29].
Studies of preliminary omalizumab administration
at high risk of ASIT anaphylaxis to food allergens
have given positive results in the allergen tolerance,
possibility to increase its starting dose and to reduce
the risk of adverse events (AE) [30].

Insufficient randomized trials have been
conducted to say that new allergens or routes of
administration have a significant advantage over
classical subcutaneous and sublingual ones. ASIT,
combined with monoclonal antibodies must have
clinical perspectives. Current drugs of monoclonal
antibodies do not contain similar indications for the
use in the instruction.
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ASIT SAFETY, ADVERSE EFFECTS, WAYS TO
IMPROVE THE SAFETY

1. ASIT when conducted by a specialist-allergist in
accordance with the instruction for the use is a safe
method of allergy therapy.

The incidence of anaphylactic reactions in ASIT
depends on the type of allergen, route and rate of its
administration as well as the condition of the patient’s
body.

Severe reactions to the allergen might be delayed,
therefore, patients need to be monitored after SCIT up
to 60 minutes.

Sublingual ASIT is safer than subcutaneous one.
Cases of anaphylaxis in ASIT are of a casuistic nature.
Patients with systemic responses to SCIT can be
successfully transferred to sublingual protocol.

The risk for severe reactions is considered one of
the main ASIT drawbacks, especially exacerbations
of asthma and anaphylaxis [31].

Adverse events of ASIT can be local and systemic.
Local reactions are common both in SCIT (erythema,
itching, induration and swelling at the injection site)
and SLIT (oropharyngeal itching and (or) edema).

Systemic AE are more commonly associated with
SCIT. Systemic adverse events occur less frequently
in children than in adults.

AE, requiring discontinuation of therapy or
significant dose adjustment, drug change or route
of administration, include: anaphylaxis, reactions,
requiring the use of epinephrine, severe edema of
pharynx and oral cavity, eosinophilic esophagitis,
severe exacerbation of BA.

Particular attention should be paid to the fact
that 72.4% of all systemic responses are delayed and
occur 30 and more minutes later after the allergen
administration [32]. It is necessary to review
guidelines in the direction of extending the follow-
up period after the allergen administration and a
mandatory adequate patient instruction.

A favourable safety profile of ASIT is due
to the peculiarities of sublingual capture and
allergen processing. Allergens penetrate through
the mucous membrane, where are captured by

tolerogenic antigen-presenting cells, after which
there is allergen introduction for recognizing by
T lymphocytes [33]. In the absence of damage
and inflammatory process, systemic penetration
of the allergen and its recognition by mast cell
receptors are less probable in the tissues of the oral
cavity [33]. Subcutaneous administration route is
associated with a greater risk of the allergen contact
with circulating pro-inflammatory basophils and
Th2 lymphocytes [32-34].

Patients, experiencing serious adverse reactions in
SCIT, could potentially be transferred to SLIT [33].

Of particular interest are factors that increase risks
of systemic responses and anaphylaxis, first of all, the
dose of allergen and dose regimen. A dose-dependent
effect is lower in SLIT, but there is a faster dosage
adjustment in SCIT than it is recommended by the
manufacturer; erroneous administration of increased
dose of the allergen is associated with an increase in
the frequency of anaphylaxis [11].

S2k guideline for ASIT, accepted by professional
allergy associations of Germany, Austria and
Switzerland, highlights the factors of developing
systematic responses [39]:

1. allergy symptoms at the time of treatment,
possible allergen exposure;

2. current infection;

3. mastocytosis; hyperthyroidism;

4. high sensitization rate;

5. inadequate increase in the dose of the drug
in the initial phase of treatment; an allergen
overdose;

6. administration of certain drugs (beta-blockers,
angiotensin-converting enzyme inhibitors
(ACE));

7. inadequate circulation load: excessive alcohol
consumption, excessive physical exertion,
visiting the sauna;

8. violation of the injection technique;

9. non-compliance with the manufacturer

recommendations for reducing the dose when
transferring to a new batch.
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If there are indications, the recommended regimen
of SCIT might be changed into a more sparing and
cautious [36].

Oropharyngeal injections and lesions (ulcer,
gingivitis, stomatitis) might be potential risk factorsin
SLIT due to possible systematic allergen penetration;
on the other hand, it is not clear what effect immune
responses have on the course of recurrent stomatitis
during the allergen administration. Inflammatory
diseases of the oral cavity contraindication for SLIT
[11,33, 35].

Risk patterns of adverse events in ASIT can be
traced in connection with the type of therapeutic
allergen used. The risk of systemic responses in
ASIT is lower in patients with sensitization to dust
mites (DM) and higher in pollen polysensitization
(more than 3 allergens), higher for extracts of
cereal grass pollen, compared to allergoids [31].
Extracts, containing stable proteins — “anaphylaxis
molecules”, and sensitization to minor proteins
(usually coinciding with polysensitization) are
associated with a higher risk of anaphylaxis.
Such severe reactions are characteristic of
immunotherapy with extracts of weeds, nuts and
cereals.

AE treatment is carried out on the general
principles, according to nosological form. Local
AE can disappear on their own or with the use
of antihistamines through the mouth. Non-life
threatening angioedema can be relieved using
systemic steroids once. Symptoms of BA (not as part
of anaphylaxis) are relieved with the combination
of inhaled bronchodilator and corticosteroid.
In the presence of anaphylaxis criteria there is
administration of epinephrine and treatment on
algorithms of anaphylaxis cupping.

In Russia ASIT is carried out only by doctors
allergist-immunologist, experienced in this type of
therapy and capable to provide emergency relief with
the development of an allergic reaction.

Allergist’s offices should be equipped to provide
necessary emergency assistance, and patients
should be fully informed about the possible risk

of adverse reactions, that should be documented.
It is unacceptable to delay with epinephrine
administration in the development of anaphylaxis
[11]. Written informed consent for treatment must
be obtained from patients, similar to the one, used for
vaccination.

It is recommended to increase follow-up time up
to 60 minutes after the allergen administration.

The use of drugs, which have passed biological
standardization, safety and efficacy of which are
confirmed in clinical studies, allows a relative
confidence in the stability of the composition and
activity of the allergen in the drug [11, 37]. It is
necessary to evaluate the patient’s condition before
each injection [38].

CONTRAINDICATIONS TO ASIT

1. Conducting ASIT to the patient with relative
contraindications justified if the expected
benefit of treatment exceeds the possible risk of
deterioration.

2. Prior to ASIT there should be spirometry and
evaluation of dynamic peakflowmetry results in
persons with BA throughout the treatment period.

3. The presence of autoimmune diseases is a relative

contraindication to ASIT during remission and an
absolute contraindication in the active stage.

Contraindications to ASIT can be absolute and
relative. Conducting ASIT to the patient with a
relative contraindication is justified if the expected
benefit of treatment exceeds the possible risk of
patient deterioration [37, 39, 40].

In 2015 EAACI published a position paper,
presenting contraindications to ASIT [39]. There was
no later revision of this document.

ASIT is not used under 2 years. In children
from 2 to 5 years a decision can be taken on an
individual basis, based on the child’s quality of life
and adherence to therapy. However, there are no
drugs of therapeutic allergens in Russia, allowed
for use in children under 5 years. No other age
group is in itself a contraindication to ASIT [11,
39-41].
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Absolute contraindications to ASIT [11, 37, 39,
40, 42—-44]:

1. Severe or uncontrolled BA, forced expiratory
volume in 1 second (FEV)) is < 80% in
children [11],
malignant neoplasms in the active stage,
autoimmune diseases in the active stage,
initiation of treatment during pregnancy,
poor compliance with treatment.

Gk W

Relative contraindications to ASIT:

1. Partially controlled BA.
Patients, experiencing severe or medically
uncontrolled asthma, are at an increased risk
of systemic responses by aeroallergens in ASIT
(mainly in SCIT) [45]. Spirometry in necessary
before starting ASIT. Before each injection
patients with BA should be assessed for the
disease control rate measured for peak expiratory
flow. In the event that lung function has
decreased more than 20% of the best individual
value, the injection should be postponed even
if these indicators meet age and race standards
[36, 39]. There is no evidence that ASIT can
exacerbate asthma severity or induce it de novo.

Immunodeficiency, HIV infection, taking
immunosuppressants, anticancer agents,
chronic infections.

Each immunodeficiency has individual
pathological mechanism, and in addressing the
issue whether the patient should be treated
with ASIT, the key feature is evaluating
potential efficacy [39].

Some guidelines indicate concomitant treatment
of patients with immunosuppressants as the
contraindication to ASIT since these drugs might
have a significant negative impact on the effectiveness
of therapy.

HIV infection is a relative contraindication to
ASIT. HIV infected patients, receiving antiretroviral
therapy, can take ASIT in the early stages of the
disease with the level of CD4 > 400 cells/mm and
an undetectable viral load [39, 46]. Any stage C
disease (according to CDC-classification of 1993) is
considered absolute contraindications to ASIT [46].

Chronic viral infections (hepatitis B or C in
remission) as contraindications to ASIT are not listed
in the literature [39].

ASIT should be prescribed depending on patients’
individual characteristics, considering states of
immunodeficiency or the course of chronic infection
as relative contraindications.

3. Psychiatric/mental disorder, impairing
cooperation between doctors and patients.
SLIT may be considered in a child with a
mental disorder only if it is conducted with a
controlling guardian [11, 39].

Autoimmune diseases in remission or organ-
specific autoimmune diseases.

Some guidelines consider the presence
of autoimmune diseases a relative
contraindication to ASIT, others — absolute.
Controlled trials haven’t identified an
increased risk of autoimmune disease
manifestation amid ASIT in patients with
allergy. In case of developing an autoimmune
disease, ASIT should be discontinued, and
it shouldn’t be prescribed to patients with
autoimmune diseases in the active stage
[39]. Hashimoto compensated thyroiditis
against the background of drug therapy is
not a contraindication to ASIT. In multiple
sclerosis, myasthenia gravis, systemic lupus
erythematosus, rheumatoid arthritis, Crohn’s
disease the decision on ASIT can be made
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on an individual basis in view of no disease
activity [11, 40, 43, 47].

Chronic diseases.

Some concomitant diseases raise concern
when considering the possibility of ASIT due
to the lack of any specific information.
Cardiovascular disease in an unstable or
progressive stage is a relative contraindication
to ASIT with inhalation allergens. Before
starting ASIT, there should be a careful
evaluation (preferably with a cardiologist) of
cardiovascular disease status, its therapy and
the risk of anaphylaxis (requiring epinephrine
use) [11, 39].

Malignant neoplasms.

Malignant neoplasms are considered absolute
contraindications to ASIT. Long-term
remission and the medical consultation with
the oncologist allow to consider ASIT with
strict indications and assessment of all risks.

Use of drugs.

Drugs of B-blockers, angiotensin-converting
enzyme inhibitors and monoamine oxidase
can change the effect of epinephrine in the
development of anaphylaxis. The use of
B-blockers in pediatric practice is limited
to rare cases in rhythm disturbances and
ophthalmologic pathology. If possible,
B-blockers should be replaced by alternative
drugs. If replacement is not possible, ASIT is
allowed with careful assessment of risks and an
individual dosage regimen [38, 40].

Severe form of atopic dermatitis.
In European guidelines ASIT might be
considered as a potential treatment in patients

with severe AtD, associated with other allergic
diseases with sensitization to HDM, birch
pollen, meadow grasses as well as epidermal
allergens if contact with the allergen cannot
be avoided [43, 48].

9. Eosinophilic esophagitis (EoE), chronic
inflammatory gastrointestinal diseases.
According to statistics, EoE may occur
in patients, with pollen allergy with the
manifestation of oral allergy syndrome. SLIT
is contraindicated in patients with diagnosed
EoE [49]. There is increased risk of EoE in
patients, receiving SLIT due to ingestion of the
allergen and local contact with immune cells
of the esophageal mucosa. SCIT prescription
is possible in EoE remission [49]. SLIT is not
used in patients with chronic inflammatory
oral diseases [43].

10. Severe systemic responses to ASIT in
anamnesis.
Documented episodes of anaphylaxis during
SCIT are its contraindication [33, 43, 50].
Given higher safety of SLIT, there is an opinion
that patients with severe adverse responses to
SCIT can be shifted to SLIT [33].

11. Pregnancy.
ASIT initiation during pregnancy is
contraindicated. If before pregnancy the
patient has received and tolerated ASIT well,
this type of therapy may be continued during
childbearing (following all precautions) [39].
As temporary contraindications to ASIT,
most guidelines consider acute infections of the
respiratory and gastrointestinal tract, tooth
extraction, oral surgery, exacerbation of allergic
diseases [39, 40, 37, 43].
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EFFICACY OF ALLERGEN-SPECIFIC
IMMUNOTHERAPY

1. ASIT efficacy is proven in diseases, causally
associated with sensitization to HDM and plant pollen.

2. There is plenty of evidence of ASIT effectiveness in AR,
BA.

3. ASITis notincluded to the standard of therapy in AtD,
however, with a combination of AtD and allergic rhinitis
therapy reduces symptoms of both diseases.

4.  The minimum duration of therapy is 3 years. There is

evidence of maintaining ASIT effect after the end of
therapy.

ASIT WITH ALLERGY TO HOUSE DUST
MITES

Indication for ASIT with HDM allergen is proven
clinically relevant sensitization. The treatment is
carried out according to the instructions, dosage
depends on the method /form of therapeutic allergen
release [51].

All HDM belong to the same group and have a
similar structure. Particles of chitinous cover, faeces
and eggs are sources of allergens. The predominant
type is mites of the genus Dermatophagoides with 39
described allergens. Isolated sensitization to non-
dermatoglyphic mites occurs only in 1.5% of cases,
in others, it is combined with Dermatophagoides.
Clinical efficacy and safety of ASIT is shown with the
allergen of mites Dermatophagoides in children with
BA and AR, in the presence of cosensibilization to
mites Blomia, Lepidoglyphus regardless of the therapy
method [52]. Apparently, this is due to the fact that
despite standardization of therapeutic allergens on
Derp (f) 1 and Derp (f) 2, they also contain other
proteins, which may serve as a possible reason of
efficiency in sensitization to other mite allergens.

ASIT with HDM allergen in BA is the only type of
immunotherapy, included in the guidelines of Global
initiative for Asthma, GINA. The Cochrane meta-
analysis data show ASIT efficacy in children in terms
of BA symptoms and a high safety profile of sublingual
treatment method [53]. ASIT efliciency in children
with AR is confirmed by a decrease in the severity of
symptoms and reduced need for drug therapy [54].

Immunotherapy with HDM is an additional
method of treatment in children with AtD and (or)
combined with BA, AR it is recommended when there
is a connection between exacerbations of the disease

and allergen exposure [55]. ASIT with HDM drugs
improves the course of AtD at any age, especially in
monosensitization [56, 57].

According to guidelines, the optimal duration of
ASIT is not less than 3 years. The clinical effect of
ASIT with HDM allergen, when used in sufficient
doses, develops after the first 6 months of therapy. It
is possible to trace maintenance of the effect during
5-7 years after the end of ASIT [58].

Therapeutic HDM allergens for SLIT are
produced in the form of drops (Stallergenes Greer)
and pills, containing the allergen (“ALK-Abello
A/C” manufacture ) or allergoid (“Lofarma S. p. A.”
manufacture). Efficacy and safety of these drugs are
shown in children of different ages with AR and AR,
combined with BA [59-62].

ASIT with HDM allergen is effective against
symptoms of BA, AR and AtD, caused by relevant
allergensin children with mono- and polysensitization.

ASIT IN POLLEN ALLERGY

Pollen allergy is one of the most widespread types of
hypersensitivity in children. The main manifestations
of pollen allergy are AR (with conjunctivitis) and BA.

The Cochrane analysis by M. Abramson (2010)
was among the first which showed SCIT advantage
over placebo (27 studies) in pollen allergy [63]. The
meta-analysis by Fortescue R. (2020), studying the
effect of SLIT on BA, did not provide the division by
the allergen type, however, SLIT had an advantage
over placebo in the vast majority of studies [53].

Long-term practice as well as domestic studies have
proven that SCIT with pollen allergoids and allergens
of the Russian production is effective method of
treating children with AR (rhinoconjunctivitis) and
BA [64]. Pre-season course is used (the beginning
of administration 4 months before flowering) in
treatment with subcutaneous drugs of water-salt
pollen allergens and allergoids. Allergen mixes are
used with allergy to several allergens of the same
group. Nevertheless, the dose of each allergen in the
mixture is reduced that makes it difficult to reach the
optimal dose of the main allergen. The initial course
of treatment includes 32 injections for an allergen
and 25 for an allergoid. The rhythm of administration
is chosen depending on the drug tolerability; the
dose is not increased in case of local reactions, the
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reduced dose is repeated until satisfactory tolerance
is achieved. After reaching maximum dose, injections
are repeated with at intervals of 5-7 days prior to the
beginning of the pollen season. Accelerated schedules
of SCIT with domestic allergens (“fulminant”
schedule) is not recommended by APAIR experts for
safety reasons.

Deposited allergens “Phostal” — the extract from
the mixture of tree pollen and “Alustal” — the allergen
of meadow grasses (Stallergenes Greer) are not
available for use at the time of the article issue. After
increasing a dose for about 4 months, a maintenance
dose in administered all year round at intervals of 2—6
weeks during 3—5-year course of therapy; the dose is
reduced half or more during the flowering season.

Pollen allergens for SLIT exist in two forms — drip
and pill. Staloral “Allergen of birch pollen” is available
in the form of drops, used for pre-season-seasonal
protocol. The advantage of drops is the possibility
of flexible dosing with reaching the maximum
maintenance dose of 240 IR daily that is the key to
optimal efficacy and implementation of the modern
approach of high-dose SLIT. Efficiency of drops with
the allergen of birch pollen is proven in a double-
blind placebo-controlled trial, using a daily dose of
300 IR in pre-season-seasonal therapy mode (574
patients) [65]. Similar efficacy and safety of SLIT
with the allergen of birch pollen is shown in patients
with oral syndrome (cross food intolerance) as well
as without it.

Sublingual drug of birch pollen in the form of
lyophilized pills 12 SQ is registered in Russia for
treating AR and (or) rhinoconjunctivitis in children
12 and older. Currently Itulazax drug is passing the
final stage of the trial in the population of children
aged 5 years in Europe.

In our country drugs in the form of pills are
available for SLIT of allergy to cereal grasses: the
pollen allergen of 5 herbs (“Oralair”), the allergen
of timothy grass in the form of lyophilized pills
(“Grazax”) and carbamelized allergoid from a mixture
of 3 herbs (“LAIS Grass”). Treatment is carried out
according to pre-season-seasonal protocol, “Grazax”
75000 SQ-T drug can be used all year round.

Current EAACI guidelines allow to use one
allergen for treating diseases, caused by homologous

plants. For pollen of cereal herbs the marker major
allergen is proteins of timothy grass Phl p 1 and Phl 5
b. The study of antibody neutralizing capacity shows
that allergens of major cereal herbs are homologous
and bind in vitro by 98-100% [66]. It allowed to
use extracts from the allergen of timothy grass for
effective immunotherapy for patients with allergy to
cereal grains.

In pediatric practice GAP study (n = 712) has
shown high efficacy and safety of “Grazax”, similar to
that in adults, as well as ASIT effect with the pollen
of timothy grass on the development and course of
allergic asthma. Significant reduction in symptoms
of existing asthma, amount of therapy received and
improvement in FEV, were noted. Effect from ASIT
regarding asthma exacerbations, induced by grain
pollen, lasted for minimum 2 years after the end of
treatment [67].

Treatment protocol of the drug “Oralair”,
containing 5 herbs (cocksfoot, vernal grass, common
ryegrass, bluegrass, timothy grass) involves the use
of high maintenance doses of 300 IR /daily. Efficacy
and safety of the drug in pediatric practice are shown
in a multicentre double-blind placebo-controlled
trial (278 children and adolescents aged 5 to 17)
with a decline of 28% in the index of nasal and ocular
symptoms [66].

Monomeric allergoid of cereals 1000 AU, “LAIS
Grass”, was studies in several small groups, which
results are summarized in the meta-analysis by
Mosges R. (2010). The average change in the scale
of symptoms and need for medication was compared
with placebo and amounted to —34% and —49%,
respectively. Serious adverse reactions were not
reported, all AE were of a local nature [62].

The standardized drug “Ragvizax” is available in
Russia in the form of lyophilized pills 12 SQ with
the allergen of ambrosia, registered for patients 5
years. In pediatric practice the drug was studied in
the population of 1002 children aged 517, having
clinical manifestations of AR or AR, combined with
BA; there was a decrease of 47.7% in the amount of
drug therapy [68].

In clinical trials polysensitized patients noted good
tolerability and the possibility to combine the drugs
of timothy grass 75000 SQ and ambrosia 12 SQ when
taking pills with the difference in 5 minutes [69].
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ASIT is the only pathogenetically substantiated
method of treating respiratory allergic diseases,
associated with sensitization to plant pollen. ASIT
gives the patient a chance to prevent the aggravation
of the process, expansion of the spectrum of
sensitization as well as a chance to achieve a stable
remission.

METHOD OF ASIT

The key steps in conducting allergen-specific
immunotherapy:

1. Verification of the diagnosis and identification of
evidence for ASIT.

Identification of a clinically significant allergen via
allergological examination.

Determination of contraindications to ASIT.

Drug selection of therapeutic allergens.

Initiation of ASIT during remission of allergic diseases;
the first administration of allergy vaccine in the
allergist-immunologist’s office.

Achieving maximum compliance with parents, training
the technique of taking the allergen and self-help with
the development of adverse reactions, drawing up an
individual action plan.

Monitoring the efficiency of therapy.

2.

3.
4.
5

ASIT is indicated in a positive skin test or in
identifying an increase in the level of specific IgE (it
is believed that sensitization must at least comply
with the moderate class) to a suspected allergen.
In some cases of polysensitization it is necessary
to determine major components of plant pollen to
choose an allergen for treatment.

Before ASIT itis necessary torevise the diagnosis,
to eliminate the effect of comorbid conditions,
occurring with similar symptoms, and to ensure
that complaints and symptoms, which disturb the
patient, are associated with sensitization.

Remission of the underlying disease is required
to start a course of ASIT. It may be spontaneous (for
instance, in winter for pollen allergy) or achieved
on the basic therapy.

In BA the course of the disease should be
monitored for minimum 1 month (it is the
minimum period for evaluation of asthma control).
By the start of ASIT the patient with asthma
should also have acceptable lung function rates, in
particular, FEV, in children must be at least 80%

20

of the predicted. Low FEV| is not only the rate of
uncompensated asthma, but also the risk indicator
of possible systemic responses to ASIT [11, 70].

SLIT is possible with the oral mucosa integrity
and lack of infection foci, therefore, it is crucial to
inspect the oral cavity at each visit and train parents
to detect trauma, ulcers and erosions. In the event
of defects in the mucous membrane, SLIT should
be suspended. It is necessary to determine the
possibility of having SLIT against the background
of orthodontic intervention, implantation, bracket
system for the correction of the malocclusion in
each specific case.

Before treatment it is required to reveal the
patient and their parents the principle of ASIT
action, goals of treatment (especially long-term
points of efficacy), differences from pharmacotherapy
of allergic diseases, peculiarities of treatment
regimen, forthcoming labor, time and treatment
costs, duration, measure of family responsibility
for implementing treatment scheme, precautionary
measure, possible AE. Information may be provided
both orally and in the form of brochures. The first
visit requires signing the informed consent form,
training the technique of the drug administration,
providing the patient with a written self-help plan
in developing AE. The diet should be complete, age-
appropriate, but in case of significant food allergy
and anaphylaxis in the anamnesis, it is necessary to
ensure elimination of the allergen. When conducting
ASIT in the flowering season, it is advisable to
implement the recommendations on maintaining
hypoallergenic household and minimizing contact
with pollen. During SLIT it is reasonable not to use
food with irritating effects and traumatic for mucous
tunic of the mouth.

It is advisable to perform vaccination against
infectious disease, according to the vaccination
schedule, 1 month and more before the start of
ASIT.

The first administration of the allergy vaccine to
the patient, regardless of the route and dosage form,
is conducted in the allergist-immunologist’s office.
This also applies to repeated courses, carried out
by pre-season-seasonal protocol and to year-round
courses, reinitiated after a long break. Before the
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first administration, the patient’s admission to the
beginning of treatment is registered in the patient’s
medical record: the absence of contraindications,
examination data, the lack of data on intercurrent
communicable disease. SLIT requires data on the
inspection of the mucous membrane of the mouth,
the absence of inflammation, lesions. After the first
administration of the allergy vaccine, the patient
should be monitored at least 30, preferably 60
minutes.

SCIT at home is prohibited both in the dosage
phase and conducting maintenance therapy!

Patients, receiving SCIT, follow the injection
schedule, indicated in the instructions for the
drug. Patients, receiving SLIT, require the follow-
up schedule. The critical period of SLIT is the
first month of therapy. At this time, as a rule,
patients note the emergence of local AE and, due to
having no way to contact the attending physician,
many parents discontinue treatment because of
“intolerable adverse events”. Thus, the follow-up
of the patient, who has started the course of SLIT,
should include:

— availability of the doctor or a competent nurse
for the patient, for example, by phone, for quick
resolution of emerging issues;

— preliminary explanatory work on the course
of treatment before its start;

— follow-up visit during the first month of
therapy to assess tolerability of treatment; then —
visits to assess the course of treatment, compliance,
tolerability of treatment, discussion of the
vaccination schedule and etc. — each 3—6 months;

— there may be off-plan visits in case of
intercurrent diseases, exacerbations of the
underlying disease and questions from patients;

— regular evaluation of ASIT treatment efficacy
with HDM is made once a year, with pollen allergens
— after the flowering season of plants casual;

— decisions, made on visits: about the possibility
of reducing the amount of pharmacotherapy of
the underlying disease as well as the moment of
discontinuing ASIT [11]. AE are monitored at each
patient’s visit.

Temporary interruption of ASIT course occurs
for various reasons:

— acute intercurrent disease;

— exacerbation of the underlying disease; in
patients with BA — decrease in peak expiratory
flow up to 80% of the maximum and lower (“yellow
zone”);

— organizational reasons (departure, untimely
purchase of another package of allergy vaccine,
etc.).

— in ASIT: a violation of the integrity of the
mucous membrane (stomatitis, aphtha, injury, tooth
loss/extraction); teething is not a contraindication
to continue SLIT if it is not accompanied with
bleeding, inflammatory process; acute gastritis,
gastroenteritis.

In classical schemes of SCIT with domestic
water-salt allergens, in case of the patient’s turnout
after an approved break, the next dose should be
reduced, that is, “to back down” under the scheme
of ASIT by 2-4 doses. It is required to “to step
back” by 1 dilution when interrupting the course
for more than 14 days.

One should be guided by the instructions on
resumption of therapy after interruption, given
by the manufacturer, during SCIT and SLIT with
standardized allergy vaccines. There is no dosage
reduction during SLIT with tableted vaccines.

Vaccination against infectious disease in
patients, receiving ASIT, should be conducted
within periods, as close as possible to the
vaccination schedule. Vaccination is not carried
out in the stage of building up the dosage of an
allergy vaccine (in ASIT with domestic water-salt
allergens, parenteral allergens Phostal/Alustal).
In treating with sublingual vaccines, which dose
build-up stage is 3—9 days or completely absent,
we do not recommend to conduct scheduled
vaccinations against infectious diseases in the 1
month of SLIT.

In SLIT at the stage of maintenance therapy,
vaccination requires a temporary interruption of
taking allergenic drug: 3 days before the intended
vaccination, on the day of vaccination and for
10—14 days after vaccination [71]. In case of an
emergency vaccination or the one for epidemic
indication, it is also necessary to check the
instruction for the drug.
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EVALUATION OF ASIT EFFICACY

1. Biological markers are molecules, cells, receptors,
detected in the blood or other biological body fluids
and being the measure of the severity of the disease
and (or) its response to therapy.

2. Nowadays there are no biomarkers available in clinical
practice, reflecting the onset of the therapy effect.

3. Medical practitioner regularly assesses ASIT efficacy,
based on changes in symptoms and the amount of
drug therapy.

4. There is no standard rating scale, accepted by all

communities.

Since ASIT is not fully effective for each patient, the
identification of patient’s biological markers is of great
importance to predict clinical efficacy of immunotherapy
and monitor response to treatment.

Of particular importance in predicting ASIT eflicacy
is specific IgE to the major allergen [41]. Interrelations
are described between the profile of molecular
sensitization and response to ASIT. Thus, it is shown
that sensitization to Der p 1 or Der p 2 might be a good
predictor of SLIT efficacy with HDM allergen [72], and
combined sensitization to Phl p 5 and Phl p 12 predicts
the development of AE [73]. ASIT is not appropriate
with no sensitization to the major component of a
casually significant allergen.

In 2017 the working group of EAACI, “Biomarkers
for monitoring clinical efficacy of allergenic
immunotherapy” identified potential biomarkers [74]:

— IgE. There was a demonstrated increase in specific
IgE during the first months of ASIT with its subsequent
progressive decline after 6 months of therapy. At the same
time, there are contradictory data on the significance of
the ratio in levels of specific to total IgE as a predictor
of clinical response to ASIT [10].

— IgG. Repeated exposure to the allergen induces
the formation of allergen-specific IgG4 antibodies,
blocking action of which is currently considered one
of the main ASIT mechanisms for respiratory allergy.
The correlation is shown between the production of
specific IgG4 antibodies and clinical outcome of ASIT.
Nevertheless, specific IgG4 cannot be currently He mo-
ryT considered as a reliable biomarker of ASIT efficacy
due to the need for long-term studies.

— Inhibitory activity of serum against IgE (IgE-
FAB) is regarded as a potential biomarker of ASIT
efficacy, but it is not used in practice.

— Basophil activation test has been suggested as a
potential biomarker of ASIT efficacy, but the results of
the work are contradictory [74, 75].
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— There is active discussion of using chemokines,
cytokines, cells, participating in an allergic response, for
instance, producing IL-10 Treg lymphocytes, molecular
markers of dendritic cells, however, they are difficult to
use in practice.

— Provocative tests, undertaken in dynamics, are
attributed to “Biomarkers in vivo”. Thus, endonasal
provocative test is used as an indicator of ASIT efficacy
in its clinical studies.

Therefore, there is no current validated approach to
the use of biological markers to confirm ASIT efficacy
in clinical practice.

A the present stage the only possible way to assess
ASIT efficacy is the application of clinical efficiency
criteria: 1) the reduction in the severity of the disease
symptoms, caused an allergen, with which ASIT is
carries out, the reduction in the period of exacerbation;
2) the reduction in the need for medication; 3) change
in the natural course of allergic disease (stable remission
that persists after the end of therapy; prevention of
expanding the range of sensitization; prevention of
developing new clinical forms of atopic disease).

Satisfaction with treatment is assessed in patient
with BA according to the scheme proposed by A. D. Ado
[76], and for patients with AR — on a similar principle:
4 points — an excellent effect — disease remission; 3
points — a good effect — very rare and mild symptoms,
a sharp decrease in the need for medication; 2 points
— a satisfactory effect — exacerbation of the disease is
less frequent, symptoms — milder; 1 point — no effect.
Scoring is quick, simple and convenient.

Clinical studies of ASIT apply integrated index,
addressing symptoms of allergic diseases and the
necessary amount of pharmacotherapy, for instance,
recommended EAACI scale to determine the average
score of nasal and conjunctival symptom severity and
the need for drug therapy to relieve symptoms (Table
2) [77].

EAACI clinical guidelines for ASIT in asthma of
tick-borne etiology provide “The list of positive changes
during AIT with HDM in tick-borne asthma” [42].

Itiscertainly important toregister epicrisisin patients'
medical records, where a practical physician reflects
the integrated assessment of complaints, symptoms,
absences in the child care institution and disability,
basic and emergency therapy, antibiotic prescription
for respiratory tract infections, an emergency visit to an
ENT specialist (with the manipulation), hospitalization
and etc.
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Table 2. Index calculation table CSMS (combined symptom and medication score)
Tabnuua 2. Tabnuua nopcyeTta uipekca CSMS (combined symptom and medication score)

Nasal Itching in the nose
Sneezing
Discharge from the nose
Stuffiness

Conjunctival ltching/redness

tearing
Daily symptom score (DSS)*

Assessment of DMS therapy Antihistamine (locally or

systematically)
Intranasal steroids
Oral steroids

Overall assessment of daily
therapy received (DMS)

CSMS — combined
assessment of symptoms and
therapy

DSS (0-3) + DMS (0-3)

The timing of the efficacy assessment are essential.
In treating with HDM allergens mandatory cutoft
value for initial efficacy assessment is 1 year from
the start of therapy. In the absence of effect after the
first year/course of ASIT it is necessary to check: the
course dose of the allergen by counting PNU when
treating with water-soluble allergens or the number
of packages of sublingual drugs, patient compliance
with a treatment regimen, a break in treatment; re-
evaluate the diagnosis, indications for ASIT, the
correctness of allergen choice for therapy; make a
decision to continue or terminate ASIT [11].

ATOPIC DERMATITIS AND ASIT

1. Atopic dermatitis is not an obstacle to ASIT in patients
with AR, BA.

In patients with isolated AtD in case of clinically
significant sensitization and association of
exacerbations with a specific inhaled allergen, ASIT
must bring a clinical effect, yet, the indication of AtD
is notincluded in the guidelines to drugs for ASIT,
registered in Russia.

2.

ASIT is indicated for patients with an identified
cause-significant allergen, responsible for the
development of disease exacerbations. In AtD it
is often impossible to identify the main cause of
exacerbations as xerosis, mechanical damage to
epidermis, change in skin microbial combination as
well as non-specific triggering play an important role

0-3 0 — No symptoms
0-3 1 — Mild, easily tolerated, do not affect the
0-3 well-being
- 2 — aclear feeling of a symptom, worries
0-3 constantly
0-3 3 — Intolerable, an impact on sleep, daily
0-3 activity
0-3 (number To assess symptoms on HDM eye
of symptoms/N symptoms are not considered
signs)
1
2
3
0-3
0-6
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in the deterioration of the skin process [55]. Besides,
most patients have non-IgE-mediated phenotype of
AtD, in which ASIT will be ineffective.

In Russian clinical guidelines ASIT with pollen
and household allergens is recommended to patients
with allergic respiratory diseases and concomitant
controlled AtD and patients with AtD with no
respiratory allergy and proven cause-significant
sensitization to HDM allergens [55, 78].

The consensus of the European Association
of Dermatovenerologists for treating AtD points
that in this pathology ASIT might be considered
in patients with severe disease, sensitized to birch
pollen, meadow grasses and HDM and the presence
of exacerbations in the anamnesis, coinciding with
exposure to an allergen [48].

Research findings on efficacy and safety of ASIT
with aeroallergens in children with AtD were
published in recent years. Systematic reviews and
meta-analysis show good efficiency of ASIT with
pollen and household allergens in patients with
AtD in decreasing SCORAD index and the need
for topical glucocorticosteroids [79-81]. There are
encouraging trials of ASIT efficacy in adult patients
with AtD, sensitized to allergens of cat and dog
dandruft.

Thus, after achieving clinical remission, AtD
cannot be contraindication for immunotherapy to
treat concomitant AR and (or) BA. In patients with
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isolated AtD when associating exacerbations with
specific inhaled allergens, ASIT should have clinical
effect, yet, AtD indication is not included in the
instructions of drugs for ASIT, registered in Russia.

ASIT IN FOOD ALLERGIES

1. ASITis recognized as an effective method to develop
tolerance to the allergens of milk, eggs and peanuts in
children over 5 years.

2. Standardized drugs of food allergens for treatment,
methodologies of a food provocative test and
methods of ASIT with food allergens are not presented
in Russia.

3. Overall, work on conducting oral immunotherapy in

food allergies are experimental.

The standard of food allergy/anaphylaxis
treatment remains avoidance of food allergens,
however, recently there has been an increase in ASIT
studies both to prevent food allergies and to consider
as a method of treatment. The first double-blind
placebo-controlled trial of SLIT with food allergies
was published in 2005. During therapy 45% of
patients in the treatment group reached the highest
dose of hazelnut (20 g) as compared with 9% in the
placebo group [82].

EAACI recommends oral immunotherapy (OIT) as
a promising therapeutic method with high short-term
efficacy regarding allergy to milk, eggs and peanuts
since the age of 4—5 years, however, does not provide
recommended schemes of food introduction or the
use of standardized drug for OIT. Pharmaceutical
companies do not produce therapeutic drugs of food
allergens, making it difficult to widespread the method
83, 84].
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Anaphylaxis and EoE are referred to possible
risks of food ASIT; there is no full information on the
duration of maintaining tolerance to food allergen, in
other words, on the risk of food allergy relapse after
terminating regular intake of a maintenance dose of
food allergen. Before wide implementation of food
ASIT in practice it is required to find and understand
markers, which differentiate desensitization and
sustained resistance, and to introduce them for
monitoring immunotherapy.

It is necessary to standardize the most important
food allergens (anaphylaxis molecules ovomucoid Gal
d 1, casein Bos d 8, peanut Ara h 2 u Ara h 6, hazelnut
Cora9and Cor a 14, cod parvalbumin Gad c1, shrimp
Pen m 1, Pen m 2), with which treatment is justified
when symptoms are severe (food anaphylaxis) and the
cause is hard to avoid.

With OIT (compared to other forms of
immunotherapy) quite large total doses of allergen are
used, and thanks to OIT patients can get protection not
only from dangerous responses due to accidental exposure
of trace amount of allergen, but also from reactions after
consuming gram amounts of allergenic products.

In 2020 Food and Drug Administration US (FDA)
approved a standardized product for OIT (Palforzia™)
to treat food allergy to peanut and also reported on
programs for treating allergy on eggs and walnut [85].

Desensitization immunotherapy with food allergens
currently includes: oral, sublingual and epicutaneous
immunotherapy, using native food allergens or
recombinant proteins affected by mutagenesis or
over-heated food. Intranasal, intralymphatic and
epicutaneous allergen administration is referred to
experimental methods of ASIT with food allergy.
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The main problem is the lack of consensus regarding
doses of the allergen, schemes of its administration,
oral provocative testing methods in children as
well as failure of reached tolerance after a break/
discontinuation of OIT. There is study of conduction
OIT combined with anti-IgE monoclonal antibodies
to improve safety and tolerability of ASIT. To date,
omalizumab is not registered to treat anaphylaxis and
food allergy. The earliest age to use is defined as 6 years
for allergic asthma.

USE OF SYMPTOMATIC DRUGS AND ASIT

Antihistamines, due to effect on mast cells
and reaction of immediate type, as well as
glucocorticosteroids, inhibiting the late phase of
inflammation, could potentially interfere with efficacy
of immunotherapy and incidence of AE.

According to national and international clinical
guidelines, ASIT isrecommended to children with AR
during remission, including drug-induced one, and
to patients with a mild and moderate BA, controlled
with pharmacotherapy [11, 41]. Most protocols of
ASIT studies assumed that during therapy the
patient may get symptomatic drugs, if necessary,
and under these circumstances immunotherapy
appears effective. Inhaled glucocorticosteroids have
minimum systemic effect, do not impact on efficacy
of immunotherapy and the formation of humoral
protection factors [86].

In ASIT antihistamines are used not only to
relieve symptoms of AR, but also to monitor AE,
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