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AJIJIEPTOJIOTUA 1 UMMYHOJIOI'MA B IIEANATPII
Ne 4 (75), nexabpp 2023 r.

JKypHan «Anneprosorus ¥ UMMYHOJIOTHS B IefUATPUU» — pelleH3UpyeMoe HayuHO-IIpaKTUYecKoe IepUoANIecKoe U3lanue,
[peiHA3HAYEHHOE [IJIsI TTeINATPOB, aJIJIEPTOJOTOB-UMMYHOJIOTOB, & TAKJKe CIEIMAIICTOB Pa3HOro nMpodus, pabota KOTOPBIX
cBsI3aHa ¢ 00J1aCTHIO TTEANATPUIECKOI AJIEProIOrii 1 UMMy HoJIoTnu. JKypHas siBiisteTcst 0QUINATbHBIM TT€9aTHBIM OPTAaHOM
Acconmanmum IeTCKUX ajaneprosoros u nMMmyHosoros Poccun (AJAVIP); nagaercs npu y4acTuu BeAy X CIEIUATNCTOB CTPa-
Hbl — [EJUATPOB, AJJIEPrOJIOrOB, KIMHUYECKUX UIMMYHOJIOr0B. Ha cTpaHuiiax usjganus — OpuruHajbHbie CTaTbu, 00pa3oBaTesib-
HbI€ [IPOTPAMMBI JIJIsI Bpauell, KIMHUYeCKIe HaGII0eHUs], TUCKYCCrU, HHGOPMALIUS O TOCAEHUX JOCTUKEHUSIX OTEUECTBEHHOII,
3apy0GeKHON HAYKK M IPAKTHKU. Bee mybunkarim skypHaaa CBSI3aHbl ¢ BOIPOCAMH IMATHOCTHKY, JIEYeHNUsT, TPOPUIAKTHKHI aJl-
JIEPTUYECKIX U IPYTUX KMMYHOOIIOCPE/I0BAHHBIX 3a00I€BAHNHN Y JIeTell ¢ aKIIeHTOM Ha JIeTCKYI0 ajieproyoruio. JKypHamr ocHo-
BaH B 2003 roxy. C 2003-2004 rr. Hocust HazBaHue «Hay4yHo-1ipakTuyeckuii ;KypHasa AJJIeprojyoruss 1 UMMYHOJIOTHS B TIe/[1a-
tpuus». B 2004 rosy nmepenMeHOBaH M HOCUT Ha3BaHUE «AJJIEPTOJIOTUS M UMMYHOJIOTUS B TIEAMATPUI».

O®UIUAJIBHBINA HIEYATHBIN OPTAH ACCOIUMAIIMU JETCKHUX AJIJIEPTOJIOTOB 1 MMMYHOJIOTOB POCCHUU (A/IAHP)

Yuapemrenn 1 msnatens:  Obuepoccniickas o0mecTBeHHAs OPraHu3aIs «ACCOIMAIM AETCKHIX AJUIEProJIoros n nMMynosoros Poccun», Pocenst, 117513,
. Mockga, yi1. OctpoButsinosa, 1. 6, ren.: +749522571 04, www.adair.ru * adair@adair.ru
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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%
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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].

24

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,

REFERENCES/ JIUTEPATY PA

induced by administration of therapeutic allergen
at the beginning of therapy, being drugs of choice in
mild and moderate severity of AE. The use of second
generation H1-receptor blockers, not affecting
blood pressure indicators and not inhibiting the
respiratory centre, is shown. Severe AE may require
administration of inhaled and systemic steroids,
bronchodilators and epinephrine.

There is no data on negative impact of
antihistamines on ASIT efficacy. According to the
meta-analysis of 2021, the use of antihistamines as
premedication during ASIT significantly reduces
the risk of moderate and severe systemic responses
and increases the chances of reaching the target
maintenance dose of the allergen [87].

Omalizumab allows to reduce to the minimum the
incidence of anaphylactic reactions while maintaining
efficacy of ASIT [88].

Thus, ASIT is possible with the use of drugs of
basic therapy.

ASIT is currently recognized as the only clinically
effective, disease-modifying way to treat IgE-
mediated allergic diseases (rhinitis, asthma, food
allergy), providing the achievement of a long-term
effect, ongoing after discontinuation of treatment [8].

In pediatric practice ASIT, according to some
reports, reduces the incidence of new sensitization
and transformation of rhinitis in asthma.

Specific immunotherapy is most studied and
applicable in actual practice in disease, caused by
pollen of plants and house dust mites.

1. Noon L. Prophylactic inoculations against hay fever. Lancet. 1911; 1: 1572—1573.

2. Cooke RA. The treatment of hay fever by active immunization. Laryngoscope. 1914; 25: 108—112.

Freeman J. Further observations on the treatment of hay fever by hypodermic inoculations of pollen vaccine. Lancet. 1911; 178:

3.

814-817.

4. Meyer-Pittroff R, Behrendt H, Ring J. Specific immuno-modulation and therapy by means of high pressure treated allergens. High
Pressure Research. 2007; 27 (1): 63—67.

5. Bopo6besa OB, Tymun MC. Vctoprdeckue MpeANOChIIKN CO3JaHMs METo/a ajjiepret-crernuuieckoil nmmynorepamnun (K
100-setuto oTpbiTHst). Poccuiickuii amneprosoruyeckuii sxypaai. 2010; 5: 17-28. [Vorobjova OV, Gushchin IS. Istoricheskie
predposylki sozdaniya metoda allergen-specificheskoj immunoterapii (K 100-letiyu otkrytiya). Rossijskij allergologicheskij zhurnal.
2010; 5: 17-28. (In Russ.)]

6. Tymmn VIC, Kypbauesa OM. Ajuieprust u aniepres-crernuduueckas ummyHorepaust. M.: @apmapyc [punt Meaua. 2010; 228:
16. [Gushchin IS, Kurbacheva OM. Allergiya i allergen-specificheskaya immunoterapiya. M.: Farmarus Print Media. 2010; 228:
16. (In Russ.)]

7. Sahiner UM, Giovannini M, Escribese MM et al. Mechanisms of Allergen Immunotherapy and Potential Biomarkers for Clinical
Evaluation. J Pers Med. 2023; 13 (5): 845. https://doi.org/10.3390/jpm13050845.

8.

Mitsias D, Xepapadaki P, Makris M, Papadopoulos N. Immunotherapy in allergic diseases — improved understanding and innova-
tion for enhanced effectiveness. Curr Opin Immunol. 2020; 66: 1-8. https://doi.org/10.1016/j.c0i.2020.02.005.

25




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.
28.

Review / O630p

Buminesa EA, HamazoBa-bapanosa JIC, AnekceeBa AA u ap. Asepren-crieruduueckasi MIMMYHOTEPAITHS Y JieTeil: CoOBpeMeHHOe
cocrosuue Bornpoca. [lennarpuueckas dapmarosorust. 2016; 13 (4): 404—408. [Vishneva EA, Namazova-Baranova LS, Alekseeva
AA et al. Allergen-spetsificheskaya immunoterapiya u detei: sovremennoe sostoyanie voprosa. Pediatricheskaya farmakologiya.
2016; 13 (4): 404-408. (In Russ.)]

Shamji MH, Durham SR. Mechanisms of allergen immunotherapy for inhaled allergens and predictive biomarkers. J. Allergy Clin.
Immunol. 2017; 140 (6): 1485—1498. https://doi.org/10.1016/j.jaci.2017.10.010.

Alvaro-Lozano M, Akdis CA, Akdis M et al. EAACI Allergen Immunotherapy User’s Guide. Pediatr Allergy Immunol. 2020; 25
(25): 1-101. https://doi.org/10.1111/pai.13189.

Pavon-Romero GF, Parra-Vargas M1, Ramirez-Jiménez F et al. Allergen Immunotherapy: Current and Future Trends. Cells. 2022;
11 (2): 212. https://doi.org/10.3390/cells11020212.

Yu JC, Khodadadi H, Malik A et al. Innate Immunity of Neonates and Infants. Front Immunol. 2018; 9: 1759. https://doi.
org/10.3389/ fimmu.2018.01759.

Belderbos M, Levy O, Bont L. Neonatal innate immunity in allergy development. Curr Opin Pediatr. 2009; 21 (6): 762—769.
https://doi.org/10.1097/MOP.0b013e3283325¢3a.

Zielen S, Devillier P, Heinrich J et al. Sublingual immunotherapy provides long-term relief in allergic rhinitis and reduces the risk
of asthma: A retrospective, real-world database analysis. Allergy. 2018; 73 (1): 165—-177. https://doi.org/10.1111 /all.13213.
Marseesa JITI, Epmakosa JIA. DkcriepTiaa JiedeHrs TOJTMHO32 Y AeTel ajieprougamMu u aniepredaMu. [Tpo6ieMbl 9KCIepTH3bl B
meznunuHe. 2006; 3: 42—44. [ Matveeva LP, Ermakova LA. Ekspertiza lecheniya pollinoza u detej allergoidami i allergenami. Prob-
lemy ekspertizy v medicine. 2006; 3: 42—44. (In Russ.)]

Barnes C, Portnoy JM, Ciaccio CE, Pacheco F. A comparison of subject room dust with home vacuum dust for evaluation of dust-
borne aeroallergens. Ann Allergy Asthma Immunol. 2013; 110 (5): 375-379. https://doi.org/10.1016 /j.anai.2013.02.010.
Mattsson L, Lundgren T, Everberg H et al. Prostatic kallikrein: a new major dog allergen. J Allergy Clin Immunol. 2009; 123 (2):
362-368. https://doi.org/10.1016/j.jaci.2008.11.021.

Van Ree R, Chapman MD, Ferreira F, et al. The CREATE Project: Development of certified reference materials for allergenic
products and validation of methods for their quantification. Allergy: European Journal of Allergy and Clinical Immunology. 2008;
63 (3): 310—326. https://doi.org/10.1111/7.1398-9995.2007.01612.x.

Larenas-Linnemann D, Cox LS. Immunotherapy and Allergy Diagnostics Committee of the American Academy of Allergy, Asthma
and Immunology. European allergen extract units and potency: review of available information. Ann Allergy Asthma Immunol.
2008; 100 (2): 137—145. https://doi.org/10.1016/S1081-1206(10)60422-X.

Tocynapcrsennas dapmakores. XIIT uzg. ODC.1.7.1.0001.15. Anneprenst. Be6-pecype: https://pharmacopoeia.ru/ofs-1-7-1-
0001-15-allergeny/#%D0%98%D0%A1%D0%9IF%D0%AB%D0%A2%D0%90%D0%9ID%D0%9I8%D0%AF. Bpems mocryna
08.06.2023. [ Gosudarstvennaya farmakopeya. X111 izd. OFS.1.7.1.0001.15. Allergeny. Veb-resurs: https://pharmacopoeia.ru/ofs-1-
7-1-0001-15-allergeny/#%D0%98%D0%A1%D0%9F % D0%AB%D0%A2%D0%90%D0%9ID%D0%98%D0%AF. Vremya dostupa
08.06.2023. (In Russ.)]

Lund K, Kito H, Skydtsgaard MB et al. The Importance of Tablet Formulation on Allergen Release Kinetics and Efficiency: Com-
parison of Freeze-dried and Compressed Grass Pollen Sublingual Allergy Immunotherapy Tablet Formulations. Clin Ther. 2019;
41 (4): 742-753. https://doi.org/10.1016/j.clinthera.2019.02.008.

Wahn U, Bachert C, Heinrich J et al. Real-world benefits of allergen immunotherapy for birch pollen-associated allergic rhinitis
and asthma. Allergy. 2019; 74 (3): 594—604. https://doi.org/10.1111/all.13598.

Gangl K, Niederberger V, Valenta R. Multiple grass mixes as opposed to single grasses for allergen immunotherapy in allergic
rhinitis. Clinical and Experimental Allergy: Journal of the British Society for Allergy and Clinical Immunology. 2013; 43 (11):
1202-1216. https://doi.org/10.1111 /cea.12128.

Gunawardana NC, Durham SR. New approaches to allergen immunotherapy. Ann Allergy Asthma Immunol. 2018; 121 (3): 293—
305. https://doi.org/10.1016/j.anai.2018.07.014.

Ring J, Gutermuth J. 100 years of hyposensitization: history of allergen-specific immunotherapy (ASIT). Allergy. 2011; 66 (6):
713-724. https://doi.org/10.1111/j.1398-9995.2010.02541.x.

Valenta R, Niederberger V. Recombinant allergens for immunotherapy. J Allergy Clin Immunol. 2007; 119: 826—830.

Riabova K, Karsonova AV, van Hage M, et al. Molecular Allergen-Specific IgE Recognition Profiles and Cumulative Specific
IgE Levels Associated with Phenotypes of Cat Allergy. Int J] Mol Sci. 2022; 23 (13): 6984. Published 2022 Jun 23. https://doi.
org/10.3390/ijms23136984.

26




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

Review / O630p

Ding B, Lai Y, Lu Y. Combined application of dupilumab and mite allergen-specific immunotherapy in children with moderate to
severe atopic dermatitis. Allergol Immunopathol (Madr). 2023; 51 (2): 184—190. Published 2023 Mar 1. https://doi.org/10.15586/
aei.v51i2.778.

Casale TB, Busse WW, Kline JN et al. Omalizumab pretreatment decreases acute reactions after rush immunotherapy for rag-
weed-induced seasonal allergic rhinitis. ] Allergy Clin Immunol. 2006; 117: 134—140.

Rodriguez Del Rio P, Vidal C, Just J, et al. The European Survey on Adverse Systemic Reactions in Allergen Immunotherapy
(EASSI): A paediatric assessment. Pediatr Allergy Immunol. 2017; 28 (1): 60—70. https://doi.org/10.1111/pai.12660.

Calderén MA, Vidal C, Rodriguez Del Rio P, et al. European Survey on Adverse Systemic Reactions in Allergen Immunotherapy
(EASSI): a real-life clinical assessment. Allergy. 2017; 72 (3): 462—472. https://doi.org/10.1111 /all.13066.

Calderén MA, Simons FE, Malling HJ, et al. Sublingual allergen immunotherapy: mode of action and its relationship with the safety
profile. Allergy. 2012; 67 (3): 302—311. https://doi.org/10.1111/j.1398-9995.2011.02761 x.

Di Bona D, Magista S, Masciopinto L, et al. Safety and treatment compliance of subcutaneous immunotherapy: A 30-year retro-
spective study. Respir Med. 2020; 161: 105843. https://doi.org/10.1016/j.rmed.2019.105843.

Pfaar O, Bachert C, Bufe A, et al. Guideline on allergen-specific immunotherapy in IgE-mediated allergic diseases: S2k Guideline
of the German Society for Allergology and Clinical Immunology (DGAKTI), the Society for Pediatric Allergy and Environmental
Medicine (GPA), the Medical Association of German Allergologists (AeDA), the Austrian Society for Allergy and Immunology
(OGAI), the Swiss Society for Allergy and Immunology (SGAI), the German Society of Dermatology (DDG), the German Society
of Oto- Rhino-Laryngology, Head and Neck Surgery (DGHNO-KHC), the German Society of Pediatrics and Adolescent Medi-
cine (DGKY)), the Society for Pediatric Pneumology (GPP), the German Respiratory Society (DGP), the German Association of
ENT Surgeons (BV-HNO), the Professional Federation of Paediatricians and Youth Doctors (BVK]), the Federal Association of
Pulmonologists (BDP) and the German Dermatologists Association (BVDD). Allergo J Int. 2014; 23 (8): 282-319. https://doi.
org/10.1007 /s40629-014-0032-2.

Sanchez-Borges M, Bernstein DI, Calabria C. Subcutaneous Immunotherapy Safety: Incidence per Surveys and Risk Factors.
Immunol Allergy Clin North Am. 2020; 40 (1): 25—39. https://doi.org/10.1016/j.iac.2019.09.001.

Roberts G, Pfaar O, Akdis CA, et al. EAACI Guidelines on Allergen Immunotherapy: Allergic rhinoconjunctivitis. Allergy. 2018;
73 (4): 765-798. https://doi.org/10.1111 /all.13317.

Cox L, Nelson H, Lockey R, et al. Allergen immunotherapy: a practice parameter third update. J Allergy Clin Immunol. 2011; 127
(1): 1-55. https://doi.org/10.1016 /j.jaci.2010.09.034.

Pitsios C, Demoly P, Bilo MB, et al. Clinical contraindications to allergen immunotherapy: an EAACI position paper. Allergy. 2015;
70 (8): 897-909. https://doi.org/10.1111 /all.12638.

Pitsios C, Tsoumani M., Bilo MB, et al. Contraindications to immunotherapy: a global approach. Clin Transl Allergy. 2019; 9: 45.
https://doi.org/10.1186/s13601-019-0285-4.

Bousquet J, Pfaar O, Togias A, et al. 2019 ARIA Care pathways for allergen immunotherapy. Allergy. 2019; 74 (11): 2087-2102.
https://doi.org/10.1111 /all.13805.

Agache I, Lau S, Akdis CA, et al. EAACI Guidelines on Allergen Immunotherapy: House dust mite-driven allergic asthma. Allergy.
2019; 74 (5): 855-873. https://doi.org/10.1111 /all.13749.

Pfaar O, Ankermann T, Augustin M, et al. Guideline on allergen immunotherapy in IgE-mediated allergic diseases: S2K Guideline
of the German Society of Allergology and Clinical Immunology (DGAKTI), Society of Pediatric Allergology and Environmen-
tal Medicine (GPA), Medical Association of German Allergologists (AeDA), Austrian Society of Allergology and Immunolo-
gy (OGAI), Swiss Society for Allergology and Immunology (SSAI), German Dermatological Society (DDG), German Socicty
of Oto-Rhino-Laryngology, Head and Neck Surgery (DGHNO-KHC), German Society of Pediatrics and Adolescent Medicine
(DGKY]), Society of Pediatric Pulmonology (GPP), German Respiratory Society (DGP), German Professional Association of
Otolaryngologists (BVHNO), German Association of Paediatric and Adolescent Care Specialists (BVK]), Federal Association of
Pneumologists, Sleep and Respiratory Physicians (BdP), Professional Association of German Dermatologists (BVDD). Allergol
Select. 2022; 6: 67—232. https://doi.org/10.5414/ALX02331E.

Ferrando M, Racca F, Madeira LNG, et al. A critical appraisal on AIT in childhood asthma. Clin Mol Allergy. 2018; 16: 6. https://
doi.org/10.1186,/s12948-018-0085-8.

Cox L, Larenas-Linnemann D, Lockey REF, Passalacqua G. Speaking the same language: The World Allergy Organization Subcu-
taneous Immunotherapy Systemic Reaction Grading System. J Allergy Clin Immunol. 2010; 125 (3): 569-574, 574.e1-574.e7.
https://doi.org/10.1016 /j.jaci.2009.10.060.

27




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

46.

47.

48.

49.

50.

51

52.

33.

S4.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Review / O630p

Iemoli E, Borgonovo L, Fusi A, et al. Sublingual allergen immunotherapy in HIV-positive patients. Allergy. 2016; 71: 412— 415.
https://doi.org/10.1111/all.12713.

Linneberg A, Madsen F, Skaaby T. Allergen-specific immunotherapy and risk of autoimmune disease. Curr Opin Allergy Clin Im-
munol. 2012; 12 (6): 635-639. https://doi.org/10.1097/ACL0b013¢3283588¢8d.

Wollenberg A, Barbarot S, Bieber T, et al. European Dermatology Forum (EDF), the European Academy of Dermatology and
Venereology (EADV), the European Academy of Allergy and Clinical Immunology (EAACT), the European Task Force on Atopic
Dermatitis (ETFAD), European Federation of Allergy and Airways Diseases Patients’ Associations (EFA), the European Society
for Dermatology and Psychiatry (ESDaP), the European Society of Pediatric Dermatology (ESPD), Global Allergy and Asthma
European Network (GA2LEN) and the European Union of Medical Specialists (UEMS). Consensus-based European guidelines
for treatment of atopic eczema (atopic dermatitis) in adults and children: part I1. ] Eur Acad Dermatol Venereol. 2018; 32 (6):
850-878. https://doi.org/10.1111 /jdv.14888.

Egan M, Atkins D. What Is the Relationship Between Eosinophilic Esophagitis (EoE) and Aeroallergens? Implications for Allergen
Immunotherapy. Curr Allergy Asthma Rep. 2018; 18 (8): 43. https://doi.org/10.1007 /s11882-018-0798-2.

Wang C, Bao Y, Chen J, et al. Chinese Society of Allergy (CSA) and Chinese Allergic Rhinitis Collaborative Research Group
(C2AR2G). Chinese Guideline on Allergen Immunotherapy for Allergic Rhinitis: The 2022 Update. Allergy Asthma Immunol Res.
2022; 14 (6): 604-652. https://doi.org/10.4168 /aair.2022.14.6.604.

Gao Y, Lin X, Ma J, et al. Enhanced Efficacy of Dust Mite Sublingual Immunotherapy in Low-Response Allergic Rhinitis Patients
after Dose Increment at 6 Months: A Prospective Study. International archives of allergy and immunology. 2020; 181 (4): 311-319.
https://doi.org/10.1159,/000505746.

Chen S, Zheng Y, Chen B, et al. Clinical Response to Subcutaneous Dermatophagoides pteronyssinus Immunotherapy in Children
with Allergic Rhinitis and Asthma Is Independent of Sensitization to Blomia tropicalis Allergens. Int Arch Allergy Immunol. 2019;
178 (2): 201-210. https://doi.org/10.1159 /000494389.

Fortescue R, Kew KM, Leung MST. Sublingual immunotherapy for asthma. Cochrane Database Syst Rev. 2020; 9: CD011293.
https://doi.org/10.1002,/14651858.CD011293.pub3.

Radulovic S, Calderon MA, Wilson D, Durham S. Sublingual immunotherapy for allergic rhinitis. Cochrane Database of Systematic
Reviews. 2010; (12). https://doi.org/10.1002/14651858.CD002893.pub2.

Kinunueckue pekomergaiuu. Aronuueckuii gepmartut. 2021, https://cr.minzdrav.gov.ru/recomend /265 2. /lara oGpalieHus
18.06.2023. [Klinicheskie rekomendacii. Atopicheskij dermatit. 2021. https://cr.minzdrav.gov.ru/recomend,/265 2. Vremya dos-
tupa 18.06.2023 (In Russ.)]

Lee J, Lee H, Noh S, et al. Retrospective Analysis on the Effects of House Dust Mite Specific Imnmunotherapy for More Than 3
Years in Atopic Dermatitis. Yonsei Med J. 2016; 57 (2): 393—398. https://doi.org/10.3349,/ym;j.2016.57.2.393.

Liu L, Chen J, Xu J, et al. Sublingual immunotherapy of atopic dermatitis in mite-sensitized patients: a multi-centre, randomized,
double-blind, placebo-controlled study. Artif Cells Nanomed Biotechnol. 2019; 47 (1): 3540—-3547. https://doi.org/10.1080,/2169
1401.2019.1640709.

Marogna M, Spadolini I, Massolo A, et al. Long-lasting effects of sublingual immunotherapy according to its duration: A
15-year prospective study. Journal of Allergy and Clinical Immunology. 2010; 126 (5): 969-975. https://doi.org/10.1016/j.
jaci.2010.08.030.

Trebuchon F, Lhéritier-Barrand M, David M, Demoly P. Characteristics and management of sublingual allergen immunotherapy
in children with allergic rhinitis and asthma induced by house dust mite allergens. Clin Transl Allergy. 2014; 4: 15. https://doi.
org/10.1186,/2045-7022-4-15.

Demoly P, Meziane L, LeGall M, et al. Safety and tolerability of house dust mite tablets in sublingual immunotherapy. J Allergy
Clin Immunol. 2008; 121: S128.

Mosbech H, Deckelmann R, de Blay F, et al. Standardized quality (SQ) house dust mite sublingual immunotherapy tablet (ALK)
reduces inhaled corticosteroid use while maintaining asthma control: a randomized, double-blind, placebo-controlled trial. ] Allergy
Clin Immunol. 2014; 134: 568—575.

Mosges R, Ritter B, Kayoko G, Passali D, Allekotte S. Carbamylated monomeric allergoids as a therapeutic option for sublingual
immunotherapy of dust mite- and grass pollen-induced allergic rhinoconjunctivitis: a systematic review of published trials with a
meta-analysis of treatment using Lais tablets. Acta Dermatovenerol Alp Pannonica Adriat. 2010 Oct; 19 (3): 3—10.

Abramson MJ, Puy RM, Weiner JM. Injection allergen immunotherapy for asthma.CochraneAirwaysGroup,ed.Cochrane Database
of Systematic Reviews. Published on line August 4, 2010. https://doi.org/10.1002/14651858.CD001186.pub2.

28




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Review / O630p

Taiinyk UM, Maxkaposa B, Tpycosa OB, Bpeiikun /IB, Cyxopykosa BI, Apakensn PH, Kopocrosues [C. Amnepren-
crieruuyecKass UMMYHOTEPAITUS TIBLIbIEBBIMU aJLIEProuaMu y fieteit. Poccuiickuii amneproyorndeckuii skypaait. 2009; 1: 45-50.
[ Gajduk IM, Makarova IV, Trusova OV, Brejkin DV, Suhorukova VG, Arakelyan RN, Korostovtsev DS. Allergen-specificheskaya
immunoterapiya pyl'cevymi allergoidami u detej. Rossijskij allergologicheskij zhurnal. 2009; 1: 45—50. (In Russ.)]

Worm M, Rak S, DeBlay F et al. Sustained efficacy and safety of a 300IR daily dose of a sublingual solution of birch pollen allergen
extract in adults with allergic rhinoconjunctivitis: result of a double-blind, placebo-controlledstudy.Clinical and Translational Aller-
gy.2014; 4: 1-11.

Wahn U, Tabar A, Kuna P et al. Efficacy and safety of 5-grass-pollen sublingual immunotherapy tablets in pediatric allergic rhino-
conjunctivitis. Journal of Allergy and Clinical Immunology. 2009; 123 (1): 160—166.¢3. https://doi.org/10.1016 /j.jaci.2008.10.009.
Valovirta E, Petersen TH, Piotrowska T, et al. Results from the 5-year SQ grasssublingual immunotherapy tablet asthma prevention
(GAP) trial in children with grass-pollen allergy. J Allergy Clin Immunol. 2018; 141 (2): 529-538.e13. https://doi.org/10.1016/j.
jaci.2017.06.014.

Nolte H, Bernstein DI, Nelson HS, et al. Efficacy and Safety of Ragweed SLIT-Tablet in Children with Allergic Rhinoconjunctivitis
in a Randomized, Placebo-Controlled Trial. J Allergy Clin Immunol Pract. 2020; 8 (7): 2322—-2331.e5. https://doi.org/10.1016/j.
jaip.2020.03.041.

Maloney J, Berman G, Gagnon R, et al. Sequential Treatment Initiation with Timothy Grass and Ragweed Sublingual Immuno-
therapy Tablets Followed by Simultaneous TreatmentIs Well Tolerated. J Allergy Clin Immunol Pract. 2016; 4 (2): 301-309.¢2.
https://doi.org/10.1016 /j.jaip.2015.11.004.

Bousquet J, Hejjaoui A, Dhivert H, etal. Immunotherapy with a standardized Dermatophagoides pteronyssinus extract. Systemic
reactions during the rush protocol in patients suffering from asthma. J Allergy Clin Immunol. 1989; 83 (4): 797—802. https://doi.
org/10.1016,/0091-6749(89)90017-1.

Cwmounkun IOC, Makcumosa AB. OcobeHHocTH TPOMGUIaKTHYECKON BaKIIMHALMN JeTell ¢ aJl/iepruiecKuMu 3a00/1eBaHsIMu. Yueo.-
Metoz. nocobue. Mocksa. M3a-Bo Akagemun noctauiioMmioro oopasosanus GIBY OHKIL @MBA Poccun, 2020. 52 ¢. ISBN
978-5-7151-0559-2. [Smolkin YUS, Maksimova AV. Osobennosti profilakticheskoj vakcinacii detej s allergicheskimi zabolevani-
yami. Ucheb.-metod. posobie. Moskva. Izd-vo Akademii postdiplomnogo obrazovaniya FGBU FNKC FMBA Rossii, 2020. 52 s.
ISBN 978-5-7151-0559-2. (In Russ.)]

Chen K-W, Zieglmayer P, Zieglmayer R et al. Selection of house dust mite-allergic patients by molecular diagnosis may enhance
success of specific immunotherapy. Journal of Allergy and Clinical Immunology. 2019; 143 (3): 1248—1252.

Sastre J, Rodriguez F, Campo P, et al. Adverse reactions to immunotherapy are associated with different patterns of sensitization
to grass allergens. Allergy. 2015; 70 (5): 598—600.

Shamji MH, Kappen JH, Akdis M, et al. Biomarkers for monitoring clinical efficacy of allergen immunotherapy for allergic rhino-
conjunctivitis and allergic asthma: an EAACI Position Paper. Allergy. 2017; 72 (8): 1156—1173. https://doi.org/10.1111/all.13138.
Bapbruesa JIIO, [dymuna JIB, Mensenenko IOH. Msmenenue peaktuBHOCTH 0a30puiIoB M cuHTe3a crenupuIecKux
HMMYHOTJIOOYIMHOB E Moz BiusgHIeM ajjiepreH-uMMyHOTEpaii. AJJIeprojorus 1 uMMyHosorus B neguarpun. 2020; 1 (64):
15-23. https://doi.org/10.24412/2500-1175-2021-1-15-23. [ Barycheva LY U, Dushina LV, Medvedenko YUN. Izmenenie reak-
tivnosti bazofilov i sinteza specificheskih immunoglobulinov E pod vliyaniem allergen-immunoterapii. Allergologiya i immunologi-
ya v pediatrii. 2020; 1 (64): 15-23. https://doi.org/10.24412/2500-1175-2021-1-15-23. (In Russ.)]

Yacrras ameprosorust. oz pex. Ano A. JI. M.: «Meaununas, 1976. 512 c. [ Chastnaya allergologiya. Pod red. Ado A. D. M.: «Me-
dicina», 1976. 512 s. (In Russ.)]

Pfaar O, Demoly P, Gerth van Wijk R, et al. Recommendations for the standardization of clinical outcomes used in allergen immu-
notherapy trials for allergic rhinoconjunctivitis: an EAACI Position Paper. Allergy. 2014; 69 (7): 854—867.

TakTvKa AMArHOCTUKH U JICYEHUS AJJIePTHIeCKUX 3a00JeBaHIN U UMMYHOAeDUIUTOB: MPAKTHYECKOE PYKOBOJACTBO / 1O/ peil. P.
M. Xaurosa. — M.: [DOTAP-Menua, 2019. — 152 c. DOI: 10.33029,/9704-5200-4-TER-2019-1-152. [ Taktika diagnostiki i lech-
eniya allergicheskih zabolevanij i immunodeficitov: prakticheskoe rukovodstvo / pod red. R. M. Haitova. — M.: GEOTAR-Media,
2019. — 152 5. DOI: 10.33029,/9704-5200-4-TER-2019-1-152. (In Russ.)]

Bae JM, Choi YY, Park CO, et al. Efficacy of allergen-specific immunotherapy for atopic dermatitis: a systematic review and
meta-analysis of randomized controlled trials. J Allergy Clin Immunol. 2013; 132: 110—117. https://doi.org/10.1016/].
jaci.2013.02.044.

Traidl S, Werfel T. Allergen immunotherapy for atopic dermatitis. Hautarzt. 2021; 72 (12): 1103—-1112. https://doi.org/10.1007/
$00105-021-04909-y.

29




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

Review / O630p

81. Valera CP, Coelho EB, Galvao CES, et al. Efficacy of House Dust Mite Sublingual Immunotherapy in Patients with Atopic Derma-
titis: A Randomized, Double-Blind, Placebo-Controlled Trial Randomized Controlled Trial. J Allergy Clin Immunol Pract. 2022;
10 (2): 539-549.€7. https://doi.org/10.1016/].jaip.2021.10.060.

82. Enrique E, Pineda F, Malek T, et al. Sublingual immunotherapy for hazelnut food allergy: a randomized, double-blind, placebo-con-
trolled study with a standardized hazelnut extract. J Allergy Clin Immunol. 2005; 116 (5): 1073—1079. https://doi.org/10.1016/j.
jaci.2005.08.027.

83. Romantsik O, Tosca MA, Zappettini S, Calevo MG. Oral and sublingual immunotherapy for egg allergy (Review). Cochrane Da-
tabase Syst Rev. 2018; (4): CD010638.

84. Pajno GB, Fernandez-Rivas M, Arasi S, et al. EAACI guidelines on allergen immunotherapy: IgE mediated food allergy. Allergy.
2018; 73: 799-815.

85. AAAAI current status of oral immunotherapy (ICU) for the treatment of food allergies. [accessed April 1, 2020]; available on the
Internet: https://www.aaaai.org/conditions-and-treatments/library /allergy-library /oit.

86. Virchow JC, Backer V, Kuna P, et al. Efficacy of a House Dust Mite Sublingual Allergen Immunotherapy Tablet in Adults With
Allergic Asthma. JAMA. 2016; 315 (16): 1715. https://doi.org/10.1001 /jama.2016.3964.

87. Wang L, Wang C, Lou H, et al. Antihistamine premedication improves safety and efficacy of allergen immunotherapy. Ann Allergy
Asthma Immunol. 2021; 127 (3): 363—371.

88. Lee TH, Chan JKC, Lau PC, et al. Peanut allergy and oral immunotherapy. Hong Kong Med J. 2019; 25 (3): 228—234. https://doi.
org/10.12809,/hkmj187743.

THE AUTHORS' CONTRIBUTION TO THE WORK

Yuri S. Smolkin — publication design development, review of the article critical content, manuscript text
editing.

Olga V. Trusova — publication design development, review of publications on the article subject, manuscript
text writing and editing, review of the article critical content.

Zuleikha A. Aliskandieva, Liudmila Y. Barycheva, Alexey D. Bogomazov, Ksenia A. Bocharova, Yuliya
N. Emelina, Andrey V. Kamaeyv, Inna A. Larkova, Aishat Z. Markhaichuk, Sergey S. Masalskiy(, Natalia
B. Migacheva, Aleksandr S. Prilutskiy, Elena V. Stezhkina, Rezeda M. Fayzullina, Rezeda F. Khakimova,
Ella V. Churyukina, Natal’ya V. Shakhova, Tatiyana V. Shilova — review of publications on the article
subject, manuscript text writing and editing.

BKJIA/I ABTOPOB B PAGOTY

Cwmoukun FO. C. — paspaborka qusaiina myOauKaium, IpoBepPKa KPUTHUECKH BayKHOTO COAEPKAHUSI CTaThH,
pellakTUPOBAaHNE TEKCTA PYKOIUCH.

Tpycosa O. B. — paspaborka ausaiina myb/aukalii, 0030p myOJInKamnnii o TeMe CTaThi, HalliCaHKe 1 pe-
JTAKTUPOBaHUE TEKCTA PYKOIUCH, TTPOBEPKA KPUTUIECKH Ba)KHOTO CO/IEPKAHUS CTAThHU.

Amuckanauena 3. A., bapsruena JI. 10., boromasos A. /I., bouaposa K. A., Emesuna [O. H., Kamaen
A. B., JlapskoBa U. A., Mapxaiiuyk A. 3., Macaasckuii C. C., Murauesa H. b., Ilpurynkwuii A. C., Crex-
kuHa E. B., Qaiizyumna P. M., Xakumosa P. @., Uyprokuna 9. B., Illaxosa H. B., Illuiosa T. B. — 0630p
myOJIMKAINI 110 TEMe CTaThH, HAITMCAHUE U PeTaKTHPOBAHIE TEKCTA PYKOIINCH.

30



ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

Original article / OpurnHanbHas cTaTbs

Levels of circulating cytokines in children with multiple sclerosis with
different effectiveness of interferon therapy

RAR — Hay4Has cTaTbst

https://doi.org/10.53529/2500-1175-2023-4-31-39

Check for updates
Received 27.10.2023 {" = QROIE

The article is accepted for publication 01.12.2023

Conflict of Interest:
Source of funding and confiict of interest:
The study was conducted within the framework of the state assignment of the Ministry of Health of the Russian Federation, N2 AAAAA19-119013090093-2.

Tatiana V. Radygina, Svetlana V. Petrichuk, Olga V. Kurbatova, Daria G. Kuptsova, Andrei P. Fisenko,
Elena L. Semikina, Ekaterina V. Freydlin, Luizat M. Abdullaeva, Bella I. Bursagova

FESAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia, 2/1, Lomonosovskij prospect, 119296,
Moscow, Russia

Tatiana Vyacheslavovna Radygina — PhD (Medicine), Senior Research Associate of Laboratory of Experimental Immunology and
Virology of FSAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia, ORCID ID: 0000-
0003-4704-6885, e-mail: radigina.tv@nczd.ru.

Svetlana Valentinovna Petrichuk — PhD, MD (Biology), Professor, Chief Scientist of Laboratory of Experimental Immunology and
Virology of FSAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia, ORCID ID: 0000-
0003-0896-6996, e-mail: cito@list.ru.

Olga Vladimirovna Kurbatova — PhD (Medicine), Senior Research Associate, Head of Laboratory of Experimental Immunology and
Virology of FSAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia, ORCID ID: 0000-
0002-9213-5281, e-mail: putintseva@mail.ru.

Daria Gennadievna Kuptsova — Junior Researcher of Laboratory of Experimental Immunology and Virology of FSAI “Nation-
al Medical Research Center of Children’s Health” under Ministry of Health of Russia, ORCID ID: 0000-0001-7771-3314, e-mail:
dg kuptsova@gmail.com.

Andrei Petrovich Fisenko — PhD, MD (Medicine), Professor, Head of FSAT “National Medical Research Center of Children’s Health”
under the Ministry of Health of Russia, ORCID ID: 0000-0001-8586-7946, e-mail: fisenko@nczd.ru.

Elena Leonidovna Semikina — PhD, MD (Medicine), Chief Scientist of Laboratory of Experimental Immunology and Virology, Head
of Laboratory Department of FSAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia,
ORCID ID: 0000-0001-8923-4652, e-mail: semikinaelena@yandex.ru.

Ekaterina Valeryevna Freydlin — Research assistant of Laboratory of Experimental Immunology and Virology of FSAI “National
Medical Research Center of Children’s Health” under the Ministry of Health of Russia, ORCID ID: 0000-0002-5645-5181, e-mail:
frdl-cito@mail.ru.

Luizat Muslimovna Abdullaeva — Junior Research Assistant of Laboratory of Rare Hereditary Diseases in Children of the Medical
Genetic Center, Neurologist of Department of the Psychoneurology and Neurorehabilitation of Pediatric Center of Psychoneurology
of FSAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia, ORCID ID: 0000-0003-
1574-2050, e-mail: abdullaeva.lm@nczd.ru.

Bella Ibragimovna Bursagova — PhD (Medicine), Senior Research Associate of Laboratory of Rare Hereditary Diseases in Children
of the Medical Genetic Center, Deputy for Medical Work of Department of the Psychoneurology and Neurorehabilitation of Pediatric
Center of Psychoneurology of FSAI “National Medical Research Center of Children’s Health” under the Ministry of Health of Russia,
ORCID ID: 0000-0001-8506-2064, e-mail: bursagova@nczd.ru.

Resume. Multiple sclerosis (MS) is a chronic, demyelinating disease that leads to disability. Understanding the etiology of MS
contributes to the development of pathogenetic methods of treatment, and the search for informative biomarkers of the effectiveness
of treatment will allow the patient to adjust therapy in time. The aim of this work was to determine informative cytokines and
cytokine profiles to predict the effectiveness of IFN-g1a therapy in children with MS.

Materials and methods. 66 children with MS aged 16 [14.2—17.5] years who are on INFB-1a therapy were examined: group
1 — patients with exacerbation of MS (with active foci of demyelination by MRTI), n=34; group 2 — patients in remission of MS
(without active foci), n=32. The content of cytokines in the blood serum of patients was assessed using the multiplex panel Human
Th17 Magnetic Bead Panel.

Results: There wasasignificant increase in cytokine concentrationsin patients with exacerbation of MS compared with children in remission:
IL5, IL6, IL9, IL12p70, IL17E/11.25, 11.21, 1128 A, GM-CSE TNFRB. Threshold values for IL9 (AUC=0,785), IL6 (AUC=0,750), TNFR

For correspondence: [Ansa koppecnoHaeHunn:

Tatiana Vyacheslavovna Radygina, Senior Research Associate of Labora- PapgpirnHa TatbaHa BsayecnaBoBHa, CTapLUMiA Hay4YHbIi COTPYOAHUK

tory of Experimental Immunology and Virology of FSAI “National Medical naboparopun akCnepuMeHTanbHom nmmyHonorum APray «HML, 3goposbs
Research Center of Children’s” under Ministry of Health of Russia. neteii» Muusgpasa Poccun.

Address: Address: 2/1 Lomonosovskij prospect, 119296, Moscow, Russia. Anpec: 119296, Poccus, r. Mockea, JToMoHOCOBCKuiA Np., 2/1.

E-mail: radigina.tv@nczd.ru. E-mail: radigina.tv@nczd.ru.




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

Original article / OpurnHanbHas cTaTbs

(0,740), IL28A (AUC=0,744) were obtained above which it is possible to predict an exacerbation of MS in patients: IL9 — 3.9 pg/ml
(Sn—70.6, Sp — 71.9), IL6 — 4.0 pg/ml (Sn — 70.6, Sp — 68.8), TNFB — 6.6 pg/ml (Sn — 70.6, Sp — 71.9), [IL28A — 243.0 pg/ml (Sn —
70.6, Sp — 71.9). Cytokine profiles associated with T-lymphocytes and their functions were evaluated using z-score.

Conclusions. For the first time, an increase in cytokine levels was demonstrated in children with active foci of demyelination
compared to patients in remission of MS. An increase in proinflammatory cytokines and cytokine profiles associated with Th1 and
Th17, as well as with Th2 and Th22 has been shown. The use of threshold values for 119, IL6, TNFB, IL28A will help predict the
development of exacerbation in patients with MS.

Keywords: cytokines, multiple sclerosis, children, Th1-cytokines, Th2-cytokines, Th17-cytokines, MTH®D-81a.
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[Monumanue aruosiornn PC criocobeTByer paspaboTKe MaToreHeTHYeCKUX METO/IOB JICYEHNSs, a OMCK HH(POPMaTUBHBIX OHOMapKe-
POB 3P PEKTUBHOCTH JIeYeHHMsT IO3BOJIUT BOBPEMSI CKOPPEKTUPOBATH Tepalinto. [leibto qanHoil paGoThl ObLIO BbISIBUTH MH(MOPMATHB-
Hble IINTOKUHBI ¥ IMTOKMHOBBIE TIponm il mpornosa addextnsHoct Teparmn MHO-B1ay pereii ¢ PC.

Marepuainst u Metonpt. O6cesenoBaro 66 gereii ¢ PC B Bospacre 16 [14,2—17,5] ser, Haxosimuxcst Ha Teparmn MHD-Bla: 1-a
rpynia — naiuenTbl B o0octpernu PC (¢ akTUBHBIMU OuaramMu JieMueIMHusal, no gaiabiv MPT), n=34; 2-g rpyrina — nanmeH-
b1 B pemuccun PC (6e3 akTuBHbix oyaros), n=32. CojepKaHue IUTOKUHOB B CIBOPOTKE KPOBU TIAIIMEHTOB U3MEPSIIN € TIOMOIIBIO
myJisruriekcHoi manesn Human Th17 Magnetic Bead Panel.

Pesyabrarbl: y nanueHtos B oboctpeHrn PC BbISIBJIEHO A0CTOBEPHOE YBeJMYeHHe KOHIeHTpaluu nurokuuos IL5, IL6, L9,
IL12p70, IL17E/1125, 1121, IL28A, GM-CSF, TNFB no cpaBHeHuio ¢ etbMu B pemuccni. Iloporosbie 3nadenust cut-off cocra-
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sum st 1LY (AUC=0,785), IL6 (AUC=0,750), TNFB (0,740), IL28A (AUC=0,744), Bbliile KOTOPLIX MOXKHO ITPOTHO3UPOBATDH
y nanuentoB obocrpenuie PC: 119 — 3,9 ur/mu (Sn — 70,6, Sp — 71,9), IL6 — 4,0 uir/mu (Sn — 70,6, Sp — 68,8), TNFB — 6,6 nr/
M (Sn — 70,6, Sp — 71,9), IL28A — 243,0 ir/ma (Sn — 70,6, Sp — 71,9). IIpoBeziena oteHKa ypoBHEH IIMTOKMHOBBIX TIPOdIICii,
accorupoBaHHbIX ¢ T-mumborutami, a Takxe ¢ UX GYHKIFSIMU € UCTIOTb30BAHIEM METO/IA Z-SCOTE.

BsiBozibl. BriepBbie poieMOHCTPUPOBAHO YBEJINUYEHe YPOBHEH IUTOKIMHOB Y [IeTell ¢ AKTUBHBIMU OYaraMu eMUETNHI3AIIH 110
CPaBHEHMUIO ¢ MaleHTaMu, Haxostumucst B pemuccunt PC. OGHAPYKeHO yBeInYeH e IIPOBOCIIATIUTENbHBIX [IUTOKMHOB, ACCOLMU-
poBantbix ¢ Thi- u Th17-, a rakske ¢ Th2- u Th22-mmumdonuramu. [Tpumenenue noporosbix snauenwmii cut-off ms 119, 1L6, TNFB,
IL28A nosBosisier IporHo3upoBarh pasBuTie 0docTpeHus y manuenTos ¢ PC.

KioueBsbie c10Ba: IUTOKUHDI, PACCESIHHbIN CK1epo3, getH, Thi-urokunbl, Th2-uurokuust, Th17-mmurokuns, MHD-B1a.

st muruposanmst: Pappiruia TB, [erpuayk CB, Kypbarosa OB, Kymosa /[T, @ucenko AIl, Cemuknna EJI, @peiinmun EB, A6xyma-
esa JIM, Bypcarosa BU. ¥YpoBHu nupKymMpyIomux MUTOKIHOB Y ZIeTel ¢ pacCesSTHHBIM CKJIEPO30M MPH pa3Hoii aeKTHBHOCT UHTEP-
(eponoBoi Tepann. Aniepeonozus u ummynonozus 6 neduampuu. 2023; 4: 31-39. https://doi.org/10.53529,/2500-1175-2023-4-31-39

INTRODUCTION

Multiple sclerosis (MS) is a chronic, demyelinating
disease that occurs in a genetically predisposed
individual under the influence of various adverse
environmental factors and leads to damage to the
central nervous system with subsequent disability.
About 2,8 million people suffer from MS worldwide
[1]. The prevalence of MS in Russia ranges in different
regions from 36 to 79 cases per 100,000 population,
while children constitute some 4—5% of all patients
[2]. The disease has a remitting course in most children
(97-99%), and the average age of the nosology onset
is 14,2 + 1,3 years [2]. Modern drugs allow to reduce
the number of exacerbations and the progression of the
disease [3]. Patients are prescribed long-term therapy
with drugs, changing the course of MS (PITRS). There
are 2 approaches of treating MS — escalatory and
inductive. Escalatory approach implies prescription
of T'line PITRS, in case of their inefficiency, drugs of
IT line are used. Inductive approach uses drugs of II
line at the initial stage of therapy that are considered
more efficient, but have a large number of adverse
reactions [4]. IFN-81a — I-line drug (allowed from 12
years) and fingolimod (II-line drug, allowed from 10
years) are referred to drugs allowed for MS treatment
in children in Russia [5]. The mechanism of IFN-g1a
action is to reduce T-cell activation and adhesiveness,
the inhibition of matrix metalloproteinases and the
loss of the ability for lymphocytes to pass through the
blood-brain barrier. The effect of fingolimod is aimed
at suppressing lymphocyte release from the lymph
nodes [4].

The main mechanism of MS pathogenesis is
immune system dysfunction [6]: particularly,
the prevalence of T-helpers type 1 (Th1l) over

33

T-helpers type 2 (Th2) during an exacerbation
and the production of increased levels of such pro-
inflammatory cytokines as IFNy and I1L-12 [7]. There
is also the critical role of T-helpers 17 (Th17) in the
pathogenesis of MS, producing IL-17 and 1L-23 [8].
Adults with MS showed an increase in the cytokine
concentration of both Th1- (IL-18, IL-2 u TNF«)
and Th17-lymphocites (IL-17A, TL-21 and IL-22)
that confirms both populations of T-lymphocytes
to be involved in the pathogenesis of MS [9]. The
inflammatory response and impaired interaction
of immune cells with MS, mediated by cytokines,
constitute an attractive target for MS immunotherapy
[10]. Over the last decade there has been an increase
in the number of studies, dedicated to the search for
predictive biomarkers of disease progression and
response to drug treatment [11, 12]. It has been
shown in adult patients with MS that an increase in
concentration of cytokines IL-1«, IL-4, IL-18, CCL7
CCL27, INFy, LIF, M-CSF, SCF and TNF« allows to
differentiate the phase of MS with a high degree of
accuracy [13]. There are very few works on studies
of the levels of cytokines with MS in children. An
increase in the number of cytokines (IL-10, IL-21, TL-
23, 1L-27) was shown in children with MS both in an
exacerbation state and in remission, compared to the
group of healthy children [14]. Understanding of the
pathogenesis of MS will contribute to the development
of treatments, modifying the course of the disease, and
the search for predictors of inefficiency of drugs used
will allow to adjust therapy on time.

The purpose of this work was to identify the main
cytokines and cytokine profiles to prognose the
efficacy of INF-g1a therapy in children with multiple
sclerosis.
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MATERIALS AND METHODS

66 children with MS, aged 14,2-17,5 years
(average age — 16 years) were examined,
undergoing ING-B1« therapy. The patients were
divided into groups based on clinical anamnestic
and the presence of active foci of demyelination by
the results of magnetic resonance analysis (MRA):
group 1 contained patients with exacerbation
of MS (with active foci) (n = 34); group 2 —
patients in remission of MS (without active foci)
(n = 32). The groups were compared by duration
of the disease: exacerbation — [Me 1,2 (0,6-2,2)],
remission — [Me 1,5 (0,7-3,4)], p = 0,545 — and by
the duration of INF-B1a therapy: exacerbation —
[Me 67,4 (14,8-95,7)], remission — [Me 41,4 (4,9—
138,0)], p = 0,498.

All children were examined according to
regulatory documents of the Russian Federation
after receiving approval from the local ethics
committee FSAI “NMRC for Children’s Health”,
the Health Ministry of the Russian Federation
(protocol Ne 6 of 11 June, 2019) and informed
consent of parents and children over 14 in
accordance with the Declaration of Helsinki.

Venous blood samples for the study were obtained
from the cubital vein on an empty stomach in BD
Vacutainer® clot activator test tubes. The test
tubes with blood were centrifuged at 1500 rpm for
10 min, the resulting serum was stored at —80 °C
until analysis.

The measurement of cytokine concentration in
samples was performed using multiplex analysis
(xMAP-technology) with MILLIPLEXMAP
Human Th17 Magnetic Bead Panel (EMD
Millipore Corporation, USA). The analysis made
was according to the manufacturer’s instruction,
followed by analysis on Bio-Plex™ 200 Assay
System (Bio-Rad, CIITA) flow fluorometer using
xPONENT 4.2 and Milliplex Analyst 5.1 software.
The panel of the studied cytokines included: TL-
17F, GM-CSF, IFN-y, IL10, CCL20/MIP3«,
IL12p70, IL13, TL15, IL17A, IL22, IL9, IL1B,
1133, IL2, 1L21, IL4, 1123, IL5, IL6, IL17E/IL25,
1127, TL31, TNFa, TNFB, IL28A. The results of
cytokines were obtained in pg/ml. Differences
between the groups of patients in exacerbation
and remission of MS were analyzed on separate
cytokines as well as on the complex of cytokines,
associated with different cells and their functions:

34

macrophage M (IL-1+IL-6+TNF-«), regulatory
Reg (ILA+IL5+IL10+IL13+1L33), associated with
particular cells (¢), cell functions (f): Th1-assoiciated
(cTh1) — (IFN-y+IL12p70+TNF-g+IL2); Th2-
associated (cTh2) — (IL4+IL5+IL10+IL13+IL17E/
[L25+1L33), Thi7-associated (cTh17)
(IL1B+IL6+IL17A+IL17F+1L21+10L22+11L23),
fTh2+mast-associated fTh2+mast)
(TL4+TL5+TL31+1L13); family TL-12 (fIL12) —
(IL12+1L23+1L27); fTh17 — (IL17A+IL17F);
fTh2 (TLA+IL5+IL13); fTh22 (IL13+11.22) [14, 15,
16, 17].

Toanalyze and normalize data for cytokine profiles,
we have implemented the approached, described in
Cataldi C. work [18]. Z-standardization (z-score)
was conducted for cytokines, using the following
formula: z = (x;,—p) /o, where z — standardized score,
x; — initial sampling unit, u — arithmetic mean,
o — standard deviation. Z of separate cytokines was
summed up to define z-score of cytokine complexes.

Statistical processing of the data obtained was
carried out using Statistica 10.0 (StatSoft, USA)
programs. Descriptive statistics of quantitative
trait are presented in the format: median
(lower and upper quartiles) — Me (Qg25—Qq.75)-
Significance of differences between groups in
the condition of exacerbation and remission was
evaluated using nonparametric the Mann-Whitney
U-test. Differences were considered statistically
significant at p < 0,05. ROC-analysis was used to
identify thresholds of cytokines in exacerbation
and remission, the area under the curve, sensitivity
and specificity were determined (SPSS, version 25,
USA). Spearman correlation analysis was carried
out to evaluate the effect of disease and therapy
duration on the level of cytokines in patients with
MS.

RESULTS AND DISCUSSION

The content of cytokines in the blood serum
in patients with MS in groups with and without
active foci of demyelination is presented in the table
1. In particular, significant differences for 9 pro-
inflammatory cytokines out of 25 studied ones (IL5,
IL6, TL9, 1L12p70, IL17E/1L25, 1121, IL28A, GM-
CSF, TNFB) were found when comparing two groups.
Concentrations of all the above cytokines were
higher as well in the group of patients with active foci,
compared to the group of patients without active foci

(table 1).
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Table 1. Cytokine content in groups of MS patients with active foci and without active foci
Tabnuua 1. CoaeprkaHue ULMTOKMHOB B rpynnax naumeHToB ¢ PC ¢ akTMBHbIMU o4aramu U 6e3 akTUBHbIX 04aroB

Cytokine name Group 1
Me (Qo,25—Qo.75),
pg/ml
N=34
IL18 1,7 (0,3-2,0)
IL2 6,3 (4,3-10,8)
IL4 95,2 (27,6-130,4)
IL5 5,3/(8,7-6,5)
IL6 11,7 (0,9-30,2)
IL9 8,5(1,8-25,5)
IL10 2,6 (0,1-5,1)
IL12p70 2,2(1,9-2,6)
IL13 198,2 (101,7-313,1)
IL15 5,5(3,9-9,2)
IL17A 0,5 (0,3-0,8)
IL17E/IL25 25,6 (10,5-33,4)
IL17F 45,6 (9,7-55,9)
IL21 7,5 (5,3-8,8)
IL22 709,3 (36,0-1444,0)
IL23 928,9 (8,0-1343,0)
IL27 518,7 (394,5-745,5)
IL28A 369,9 (45,0-808,9)
IL31 35,1(18,2-66,3)
IL33 20,9 (6,2-28,2)
CCL20 21,5(16,9-25,6)
GM-CSF 212,4 (148,1-255,0)
IFNy 3,8 (3,0-9,0)
TNFa 15,0 (9,7-16,8)
TNFB 71,9 (3,0-149,0)

Note: group 1 — with active foci, group 2 — without active foci.

Group 2 P12

Me (Qo,25—Qo,75),

pg/mi

N=32

1,7 (0,5-2,0) 0,084
5,2 (2,5-10,8) 0,237
38,6 (4-124,2) 0,165
1,9(0,1-4,1) 0,013
1,5(0,3-5,4) <0,001
0,2 (0,2-4,9) <0,001
2,4 (0,1-5,1) 0,814
1,7 (0,2-2,0) 0,021
133,9 (57,4-235,7) 0,092
5,5(1,9-10,8) 0,784
0,3(0,2-1,2) 0,0985
7,7(2,0-29,9) 0,049
16,8 (2,2-39,6) 0,062
5,3(0,9-7,7) 0,031
36,0 (36,0-797,8) 0,146
83,6 (8,0-1025,0) 0,185
558,6 (334,5-860,9) 0,924
45,0 (45,0-255,1) <0,001
4,2 (0,7-50,5) 0,098
2,4(0,1-22,1) 0,105
20,1 (8,5-32,0) 0,579
12,4 (2,0-217,2) 0,019
3,3(0,9-8,3) 0,495
11,1(7,4-30,7) 0,479
3,0(3,0-7,9) <0,001

MpyMeyaHue: rpynna 1 — ¢ akTMBHBIMU 04aramu, rpynna 2 — 6e3 akTMBHbIX 04aroB.

A weak inverse correlation is revealed between
disease duration in children with MS and the
level of cytokines: 1L33 (R -0,26); 1L23
(R = —0,27); IL6 (R = —0,32); TL31 (R = —0,27);
IL28A (R = —0,25). A similar correlation is found
between therapy duration in children with MS and
the level of cytokines: IL17F (R = —0,38); IL10
(R = —0,48); IL12p70 (R = —0,49); L2 (R = —0,37);
IL4 (R = —0,40); IL5 (R = —0,34); IL6 (R = —0,34);
IL17E/IL25 (R = —0,33); TNFg (R = —0,33);
IL28A (R = —0,37). Thus, there was reduced level
of cytokines in the blood serum in children with
MS with an increase in duration of the disease and
INF-g1a therapy. ROC-analysis showed a good
quality of the separation model for exacerbation/
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remission conditions for the following cytokines:
L9 (AUC = 0,785), IL6 (AUC = 0,750), TNFB
(0,740), IL28A (AUC = 0,744) (fig. 1).

Threshold cut-off values are obtained, above
which it is possible to prognose exacerbations of MS
in patients (table 2.)

There was evaluation of cytokine complexes on
z-score in groups of patients with MS. Analysis of
the results showed that cytokine profiles M and
with Th1 on z-score were significantly different in
patients with active foci, compared to patients in
remission, whereas cytokine profiles, associated with
Th2 and Th17 cells, mesxxay rpynmamu did not differ
significantly between groups (fig. 2A). Meanwhile,
difference between groups of patients with MS for
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Fig. 1. ROC curves for serum cytokines in children with MS. A — IL9, IL6; B — TNFg, IL28A
Puc. 1. ROC-kpuBble ons LUTOKMHOB CbIBOPOTKM KpoBu y aeteii ¢ PC. A —IL9, IL6; B — TNFB, IL28A

Reg, fTh22 and fTh2 cytokine profiles were reliable
(fig. 2B).

Thus, patients with MS exacerbation showed a
significant increase in pro-inflammatory cytokines,
involved in the differentiation and activation of
different types of Th-cells, compared to patients in
remission of the disease. It has been also found that
patients in MS exacerbation experience a significant
increase in cytokine production, necessary for
differentiation from naive CD4*-cells in Tht-
cells and a significant increase in cytokine profile,
characteristic of M1-macrophages as well as levels
of cytokines, associated with the activation and
function of Th2-cells: IL5, IL17E /IL25, 113, 1L33.
It is interesting to note that patients in exacerbation
showed a significant increase in cytokines of the
regulatory profile (IL4, IL6, 1110, IL11 u IL13,1133).
It is known that, on the one hand, these cytokines

play a neuroprotective role, and on the over hand,
may be involved in the damage to the brain tissues,
activating Th2-cells with subsequent stimulation of
B-cells and complement activation [19]. We have
shown previously that patients with active foci of
demyelination have a significantly lower number of
T-regulatory lymphocytes, compared to the group
in MS remission, which might be explained by the
compensatory response of T-cells [20]. Recently
there have been studies on Th22 role in autoimmune
diseases that produce 1122 and 1113 [21, 22].

It is known that, depending on the
microenvironment, Th22 may differentiate into Th1-
and Th2-cells. Besides, IL22 can play synergistic
role with 117, damaging the integrity of blood-
brain barrier [21]. As our study has shown, patients
in exacerbation of MS have a significantly increased
profile of cytokines, synthesized by Th22-cells.

Table 2. Cytokine thresholds for exacerbation/remission conditions in children with MS
Tabnunua 2. NMoporoBble 3HA4YEHUS LLUTOKMHOB [J1 COCTOSIHUI 060CcTpeHne/pemuccusa y aeteii c PC

Cytokine Sensitivity
(Sn), %

IL9 70,6

IL6 70,6

TNF8 70,6

IL28A 70,6

36

Specificity cut-off,
(Sp), % pg/ml
71,9 3.9
68,8 4,0
71,9 6,6
71,9 243,0
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Fig. 2. Z-score of cytokine profiles. A— M, cTh1, cTh2, cTh17. B — cytokine profiles associated with the function:

fTh17, fll12, Reg, fTh22, fTh2-mast, fTh2

Puc. 2. Z-score npoduneit LUTOKMHOB Yy NALMEHTOB C aKTUBHbIMM o4araMmu n 6e3 akTUBHbIX o4aros. A — M, cTh1,
cTh2, cTh17. B — npodunu uMTOKNHOB, accouunpoBaHHble ¢ dyHkumeii: fTh17, fll12, Reg, fTh22, fTh2-mast,

fTh2

Mpumeyaxune: *
owmnbKu.

Note: * —

CONCLUSION

For the first time, we obtained the data that
demonstrate an increase in cytokine levels
in patients with active foci of demyelination
compared to patients in remission of MS. There
is an increase in proinflammatory cytokines,
necessary for differentiation of naive CD4"
T-cells into effector cells and activation of not
only Th1 and Th17, but also Th2 and Th22-
helper populations. Most significant differences
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Annotation

Anaphylaxis is a life-threatening systemic hypersensitivity reaction with the rapid development of critical changes in hemodynamics
and /or disorders of the respiratory system, which can lead to death. Despite the trend towards the spread of anaphylaxis among
children, there are difficulties in monitoring statistical data, since there is no generally accepted cipher “Anaphylaxis” in the ICD-10,
and designations from allergic urticaria to anaphylactic shock appear as a diagnosis. Epidemiological studies on anaphylaxis in the
Russian Federation are isolated, so the assessment of data from each region is relevant.

Objective: to study the clinical features and medical care for anaphylaxis in children of the Ryazan region in real clinical practice.
Materials and methods: A retrospective analysis of medical documentation was carried out in 300 children who had suffered an “acute
allergic reaction” over the past 5 years, followed by a telephone survey of patients’ parents about the disease, and based on the clinical
criteria for the diagnosis of anaphylaxis presented by the World Organization of Allergists (WAO) in 2020 and in the Federal Clinical
Guidelines for the Diagnosis and Treatment of anaphylaxis, 57 patients were selected for anaphylactic shock of the Russian Federation
in 2022, whose data were compared in a spreadsheet and analyzed using SPSS V24.0, including descriptive statistics.

Results: It was revealed that the average age of first—time anaphylaxis is 3.5 years. Clinical manifestations from the skin and
mucous membranes were present in 67.2 % of patients, symptoms from the respiratory system in 11.8 % of cases. The leading trigger
for the occurrence of anaphylaxis in children is the nutritional factor (n=27 (40%), (x*=4.56; p=0.033)). In 29% of cases, the
causally significant allergen remained unknown. The most common drugs in the treatment of anaphylaxis in real clinical practice
were glucocorticosteroids (n =48 (84.2 %)) and antihistamines of the first and second generation (n=47 (82.5%)). The frequency of
epinephrine use was only 3 cases (5%).

Conclusion: The epidemiological study of anaphylaxis in the Ryazan region was a pilot project for our region. It showed difficulties
both in the organization and in the interpretation of the data obtained. According to preliminary results, food allergy is a frequent
trigger of anaphylaxis in children of the Ryazan region. Regional studies of anaphylaxis in children in real clinical practice make it
possible to identify not only the features of this urgent pathology, but also to note the problems of providing primary medical care in
order to improve it. Further study of population models of anaphylaxis, apparently, should be based on the creation of a unified ques-
tionnaire of the pediatric community, following the example of the ISAAC questionnaires or the creation of registers, which will more
accurately help determine the true prevalence of anaphylaxis, determine the need to identify anaphylactogenic relevant molecules in
the pediatric population, and improve the provision of assistance to children with these conditions.

Keywords: anaphylaxis, allergic reaction, children, adrenaline, food allergy.
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AuHHOTanMsA

AHauIakcust — 9T0 KU3HEYTPOKAIOLIAS CUCTEMHAS! PEAKIIUS THIIEPYyBCTBUTEIBHOCTH C OBICTPHIM PA3BUTHEM KPUTUUECKIX U3ME-
HEHUH TeMOIMHAMUKN 1 (1JI1 ) HapyTIeHUsIMU CO CTOPOHBI /IbIXaTeJIbHON CHCTEeMBI, KOTOPast MOXKeT ITPUBECTH K JIETATbHOMY MCXOJLY.
HecMoTpst Ha TEH/IEHIINIO K PACIIPOCTPAHEHUIO aHADUIIAKCHH CPE/IM JIeTeH, CYIIEeCTBYIOT 3aTPy/ITHEHUSI B MOHUTOPUHTE CTaTUCTHYe-
CKUX JaHHbIX, Tak Kak B MKB-10 et obienpunsToro mudpa «AHadusiakcusi», a B KauecTse Auartosa GurypupyoT 0003HaueH st
OT aJIJIEPTUYECKOI KPAITMBHUIIBI /10 aHADUIAKTUYECKOTO MIOKA. JIUIEMUOJOTHYeCKIe NCCIegoBanus o anaduiakenn B Pocenii-
ckoit Mezeparum eMHUYHbBIE, TOATOMY OIEHKA JAHHBIX KAXK/IOTO PETHOHA SIBJISIETCST AKTYAJIBHDIM.

Iesb paboOThI: U3YyUUTH KIMHUUECKIE OCOOEHHOCTH 1 OKa3aHUe MEUIIMHCKON MOMOIIY 1Py aHaduIakcun y geteil Psizanckoii 06-
JIACTHU B PEJIbHON KJIMHNYECKOM TTPAKTHKE.

Marepuaisl u MeTo/pl. [IpoBezieH PeTpoCIIeKTUBHBIN aHAIN3 MeAUIIMHCKOH JokyMenTanuu y 300 nereil mepeHecnx «ocTpyto
AJUIEPTITIECKYIO0 PEAKITNIO» 32 MOCTEHNE 5 JIET C MOCAEAYIONNM TeJeOHHBIM OMPOCOM POAUTENEN MAUEHTOB O MEPEHECEHHOM
3a00JI€BAHUU C TIOMOIIbIO A[AITUPOBAHHON AaHKETbI, U Ha OCHOBAaHUM KJIMHUYECKUX KPUTEPUEB JAUATHOCTUKU aHA(DUIAKCHUHU, TIPE/I-
cTaBieHHBIX Beemupnoit opranuszanueii amreprosioroB (WAO) B 2020 roay u B DenepaibHbIX KINMHIIECKUX PEKOMEHIANUSIX TT0
JIMATHOCTHKE 1 JiedeHnIo anapunakenu, anapurakrideckoro moka PM 2022 roxa, otob6pano 57 nanmeHTos.

Pesyabratbl. BbLT0 BHISBIEHO, YTO CPETHNUN BO3PACT BIIEPBbIE BO3HUKINEN aHabmiakcny y reteit ot 2 10 6 et cocrasisier 3,5 Tozia.
Kitnnudeckye mposiBieHnst Co CTOPOHBI KOJKH U CJIM3UCTBIX 000JI0UEK MTPUCYTCTBOBAIN Y 67,2 % MAI[eHTOB, CHMITOMBI CO CTOPOHBI
nbrxatesbHoi cucteMbl B 11,8 % carywaeB. BeayniM TpUrrepoM BOSHUKHOBEHST aHADUITAKCUN Y JIETEN sIBIISIETCST MUTIEBON (hakTop
(n=27 (40%), (x*=4,56; p=0,033)). B 29% ciryuaeB npuurHHO-3HAUMMBbI1 a/UIepreH ocTajicst HemsBecTHbIM. Haubosee pacipo-
CTPAaHEHHBIMU TIperapaTaMy B JieYeHUH aHA(hUIAKCUU B PEaTbHOIM KIMHUYECKOH TPAKTHKE OKA3aJIUCh TIIOKOKOPTUKOCTEPOUIBI
(n=48, (84,2 %)) 1 aHTUTUCTAMIHHBIE TTPETIAPATOB TIEPBOTO 1 BTOPOTO TOoKOIeHust (n=47 (82,5%)). HacTtoTa mpuMeHeHMsT aape-
HAJIMHA COCTaBUJIA Beero 3 caydast (5 %).

3akmouenue. [IpoBeieHHOE HUIEMUOJIOTNYECKOE UCCieloBaHue aHadUIakcuu B PsisaHCKoil 06J1aC T SIBUJIOCH TIUJIOTHBIM [TPOEK-
TOM JIJIs1 Hanrero pernoHa. OHO TIOKA3aJ0 CJA0KHOCTH KaK B OPraHU3aIUH, TaK U B TPAKTOBKE IOJIyYeHHbIX JaHHbIX. [lo npensapu-
TEJIbHBIM pe3yJIbTaTaM [HINeBas a/IePrusi sIBJSIETCS YaCThIM TPUITepoM aHaduiakcuu y aereii Psasanckoii obnactu. PernoHasib-
Hble MCCIIe0BaHMst aHADUIAKCUN Y [IeTeil B PealbHOU KIMHUYECKOIT IIPAKTUKE MO3BOJISIIOT BBIIBUTH HE TOJBKO OCOOEHHOCTH 9TOi
YPreHTHOH MaToJIOTUH, HO U OTMETUTh Hp06]IeM])I OKa3aHUs TEePBUYHON MEIUITMHCKON MTOMOIIH C 1IEeJIBI0 ee COBEPIIEHCTBOBAHMS.
JlaspHeliliee n3yueHne nomyJIsiinOHHBIX MOjiesiell aHaUITAKCUY, TI0-BUAMMOMY, JIOJIKHO CTPOUTBHCS HA CO3/IaHUU eIUHOI aHKeTbI
[EeJINATPUYECKOTO COOOIIECTBa, 110 TIpuMepy onpocHUKOB ISAAC uiu co3ganust perucTpos, 4to GoJiee TOUHO TIOMOKET OIPEAEIUTD
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UCTHHHYIO PACIIPOCTPAHEHHOCTH aHAGDMIAKCIHU, OLPEIENUTD TIOTPEGHOCTD B OIPEIe/IeHIN aHA(DUIAKTOTEHHBIX PEJIEBAHTHBIX MOJIE-
KYJI B IeTCKOH TOILYJIAINY, YIYUIINTh OKa3aHUe IIOMOIIH ITSIM IIPU 9TUX COCTOSTHUSIX.
Kmouesble cioBa: aHahMIaKkCus, a/uIeprudecKkast peakins, 1Ty, aIPEeHAJIIH, TIUIIeBast aJIePrus.

st muruposanus: Crexkuna EB, Bensix HA, Aramosa AU, Cyaeiimarnosa /IU, Bemsiea AH. OcobeHHOCTH KIMHUIECKOTO Teyue-
HUS ¥ Tepaniy anabuIakcuu y aeteil B Psisanckoil 061acTi Mo JaHHBIM OTTpoca. Antepzonozus i ummynonozus ¢ neduampuu. 2023; 4:

40-50. https://doi.org/10.53529,/2500-1175-2023-4-40-50

Anaphylaxis is defined as a severe life-threatening
systemic immediate hypersensitivity reaction
with a rapid onset and life-threatening airway
and circulation problems usually but not always
associated with skin and mucosal changes. These
are the most commonly used definitions, presented
in national clinical guidelines and positional articles
of EAACI (European Academy of Allergy and
Clinical Tmmunology) and WAO (World Allergy
Organization) [1, 2].

The diagnosis of anaphylaxis is based primarily
on a detailed episode history, including information
on all exposures and events in the hours leading
up to onset of symptoms, for instance, physical
activity, taking drugs, infectious disease, stress,
journey or other violations of the daily routine. The
key to diagnosis is pattern recognition: the sudden
appearance of characteristic symptoms and signs

within a few minutes or hours after exposure to
known or potential triggers, often followed by their
rapid progression within a few hours.

Clinical criteria for diagnosing anaphylaxis are
currently used to make a diagnosis, proposed and
recommended by the World Allergy Organization
(WAO) in 2020 [3]. Based on them, anaphylaxis
if highly probable under any of the following two
criteria (Table 1).

The absence of generally accepted encryption for
this nosology introduces a certain level of complexity
in evaluating real epidemiological indicators of
anaphylaxis. The identification of cases using systems
of medical coding, such as ICD-10, is a common
general methodological approach, though is prone
to misclassification as there is no generally accepted
code for anaphylaxis, which can appear under other
diagnoses: allergic urticaria (1.50.0), unspecified

Table 1. Clinical criteria for anaphylaxis (World allergy organization anaphylaxis guidance, 2020)
Tabnuua 1. KnuHnueckue kputepumn aHadunakcum (World allergy organization anaphylaxis guidance, 2020 r.)

Criterion Characteristics of symptoms

1 Acute onset of the disease (from a few minutes to a few hours) with simultaneous lesion of the skin, mucous
membrane or both (e.g., generalized urticaria, itching and hyperemia, swelling of the lips, tongue, uvula) and

combined with one of the following symptoms:

A. Respiratory disorders (e.g., shortness of breath, rales-bronchospasm, stridor, PEF decrease,

hypoxemia);

B. Blood pressure reduction or accompanying symptoms of target organ dysfunction (e.g., hypotension

(collapse), fainting, urinary incontinence);

C. Severe gastrointestinal symptoms (e.g., severe spastic abdominal pain, repeated vomiting), especially

after exposure to non-food allergens.

2 Acute onset of the disease in the form of hypotension* or bronchospasm or a lesion of the larynx** after
exposure to a known or highly suspected allergen*** for this patient (from a minute to a few hours****), even

in the absence of typical skin lesions.

* Hypotension is defined as a decrease in systolic blood pressure more than 30 % of this person’s baseline (infants and
children under 10: systolic BP less than (70 mmHg + [2 x age in years]), adults and children over 10: systolic BP less than

<90 mmHg).

** Larynx-related symptoms include stridor, voice changes, odynophagia, symptoms of lower respiratory tract, should not
be caused by common inhalant allergens or food allergens, which are believed to cause “inhaled” reactions in no ingestion.
*** An allergen is defined as a substance (usually protein), capable of triggering an immune response that may lead to an
allergic reaction. Most allergens act via IgE-mediated pathways or by direct activation of mast cells.
**** Most allergic reactions develop rapidly, however, delayed response with onset from 10 hours after ingestion may occur
for some food allergens (e.g., alfa-Gal) or be secondary to immunotherapy.
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urticaria (1.50.9), angioedema (T78.3), unspecified
anaphylactic shock (T78.2), anaphylactic shock due
to adverse food reaction (T78.0), anaphylactic shock
due to adverse exposure to the right medication or
the drug, administered properly (T88.6) that leads
to difficulty in monitoring epidemiological data on
anaphylaxis [4].

Therefore, unlike most allergic or hypersensitive
states, such as asthma or rhinitis, epidemiological
data on anaphylaxis worldwide remain scarce,
which makes it difficult for comparable morbidity
statistics [5, 6]. They can vary greatly, depending
on information gathering and statistical processing,
but in general demonstrate increased incidence of
anaphylaxis [5, 7, 8, 9].

Inrecent years there has been an increasing interest
in epidemiology of anaphylaxis due to a growth trend
in this pathology in most developed countries all over
the world over the past three decades. According to
published data, the number of hospitalizations for
anaphylaxis have increased in Great Britain, the
USA, Canada and Australia. For instance, European
data point to incidence rates of anaphylaxis from all
causes in the range from 1,5 to 7,9 per 100 000 people
ayear, however, 0,3 % (95 % CI10,1-0,5) of population
are estimated to experience anaphylaxis at some point
in life [10, 11, 12]. In Great Britain the number of
hospitalizations for anaphylaxis has increased by
615 % over the 20-year period; similar data were
provided by Australian researches [13]. According
to emergency inpatient evaluation in hospitals of
the USA, 1 in 3000 people suffers from anaphylactic
reaction [14, 15]. American research for the period
2005— 2014 describes an increased incidence of
anaphylaxis in all age groups, while the maximum
increase was in a patient group aged 5—-17 [14, 12].
A recent systematic review Wang et al shows an
increase incidence of anaphylaxis among children,
noting that the morbidity rate of anaphylaxis varies
around the world from 1 to 761 incidents per 100 000
children a year [16].

Mortality from anaphylactic reactions in all age
groups is from 0,5 to 1 % of cases per 1 million people
a year [18]. Food anaphylaxis is the cause of death in
0,06 % of cases per 100 000 children aged 0—15 years
a year [19].

There are currently several studies on epidemiology
of anaphylaxis in the regions, published in the Russian
Federation, but there are no presented systematic
data on the incidence of anaphylaxis in the country
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[2, 10, 20, 14]. The most known ones, which are given
in updated Federal clinical guidelines of the Russian
Federation, show that the incidence of AS in Kazan
in 2012 was 0,37 per 10 000 people and mortality was
upto 1% [10].

Therefore, the study of regional particularities of
anaphylaxis in the Russian Federation is relevant.

OBJECTIVE OF OUR STUDY: to study clinical
features and provide medical care for anaphylaxis in
children of the Ryazan region in real clinical practice.

MATERIALS AND METHODS

It was an open retrospective study.

The first stage included a retrospective analysis of
medical records: the history of a child development
(112/y form) and discharge summary (027 /y form)
of children aged 0-18, living in the territory of the
Ryazan region and undergoing “an acute allergic
reaction with the code MKB-10 (allergic urticaria
(L50.0), unspecified urticaria (L50.9), angioedema
(T78.3), unspecified anaphylactic shock (T78.2),
anaphylactic shock due to an adverse food reaction
(T78.0), anaphylactic shock due to adverse exposure
to the right medication or a drug, administered
properly (T88.6)) in the anamnesis from January, 2017
to December, 2022. For collecting documentation and
identifying incidence, we contacted City Children’s
Clinics Ne 1, 2, 3, 6, 7 in Ryazan and the Ryazan
regions via regional pediatricians.

The data were collected with oral voluntary
consent from children and their legal representatives.
In all the tables of statistical processing, except the
primary one, the interviewees are presented under
serial numbers. The telephone survey was carried
out on the basic questions to determine compliance
with the clinical criteria for anaphylaxis diagnosis if
at least one of the two criteria coincided, provided
by the World Allergy Organization (WAO) in 2020,
the child was chosen for further participation in the
study [3]. The survey was conducted in the form of
a telephone questionnaire based on the adapted one
(Appendix 1).

SPSS V24.0 package was used for statistical
processing, including descriptive statistics. To
describe quantitative indicators of the studied data
Me median was used in the range, the lower boundary
of which is the first quartile Q;, and the upper
boundary — the third quartile Q; in the Me format
[Q4; Qs]. The study considered only independent data
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Fig. 1. Age and sex structure of children in the Ryazan
region
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groups. The statistical significance of different values
for binary and nominal indicators were determined
using parametric criterion y,. The level of statistical
significance was p < 0,05.

RESULTS AND DISCUSSION

The Ryazan region consists of 4 city districts and
25 municipal regions [21]. The study involved all
city children’s clinics of Ryazan city and areas of the
Ryazan region. According to preliminary estimates as
of January, 1, 2022 the child population under 18 was
194,400 people.

The vast majority of children live in Ryazan city —
73,3 %, in rural areas— 26,7 % [22].

The scope of the study amounted to 300 children
with a diagnosed acute allergic reaction from January
2017 to December 2022, of which 57 children aged
7 months — 12 years (19 %) met the clinical criteria
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of anaphylaxis by phone survey. Of these, 48 children
(84,2 %) were city dwellers, 9 (15,8 %) lived in
rural areas. The answers of children’s parents to the
telephone survey were analyzed statistically.

Evaluating regional epidemiology of anaphylaxis
in the age aspect, it is possible to note the minimum
age of the onset of anaphylaxis, which is 7 months,
the maximum one is 12 years. Median (Me) age of
anaphylaxis onset is 3,5 [2; 6] years. Gender has no
impact on the onset of anaphylaxis symptom as there
are 29 boys (50,9 %) and 28 girls (49,1 %), though,
according to published data, a higher incidence
of anaphylaxis can be traced among male patients
aged 10 that disappears after this age [4, 14, 23].
However, there are very few works on the assessment
of gender differences in the onset and development of
anaphylactic reactions (Fig. 1).

Evaluating clinical syndromes of anaphylaxis by
the description in medical records and the answers,
given by our patient, we identified lesions of skin and
mucous membranes (n = 45) in 67,2 %. Disorders of
the respiratory system were the next in the incidence
(n=8 (11,8 %), (x» = 38,2; p < 0,001)), followed by
gastrointestinal (n = 7 (10,3 %) and cardiovascular
(n =2 (2,9 %)) manifestations. Urticaria was the
most common symptom (n = 47 (69,1 %) from the
skin, laryngospasm and bronchospasm — from the
respiratory system (n =7 (10,8 %)). Combination of
signs of skin and respiratory system lesion prevailed
(0 =5(7,5%)).

Analyzing comorbidity of allergic diseases in
children, undergoing anaphylaxis, we noted that
it was a debut of clinical manifestations (n = 39,
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Fig. 2. A causally significant factor in the development
of anaphylaxis in children of the Ryazan region
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(57,4 %)). Atopic dermatitis was found in 8 children
(11,85 %), allergic rhinitis (n = 5 (7,4 %), bronchial
asthma (n=1 (1,5 %), gastrointestinal diseases (n =1
(1,5%), chronic urticaria (n =1 (1,5 %)).

The prevalence of anaphylaxis in children depends
on a causally significant trigger and the age of patients
under consideration. According to published data,
food allergy is one of the most common causes of
anaphylaxis in general and in the pediatric population
in particular, it is the cause of 30-50 % of all cases
of anaphylactic reactions in the general population
and 81 % of cases of anaphylaxis in children [17,
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24, 25, 26]. According to Russian authors, patients
die from anaphylaxis on food allergens 6-7 times as
often as from insect bites. In about one-third of cases
among hospitalized with anaphylaxis, the reason of
severe reactions is food products [2, 10, 20, 27]. Our
work evaluated triggers of anaphylaxis according
to anamnestic data in the medical records, parents’
responses to the telephone survey and recorded the
predominance of anaphylactic reactions, associated
with food (n = 27 (39,7 %), (x> = 4,56; p = 0,033)).
Drugs take the second place after food among the
known causes in children (n =6 (8,8 %)). This trigger
plays a leading role by the adolescent period that
correlates with the literature data [24]. Following
are insect bites — about 7,4 % of polled. And the
survey method could not identify a provoking factor
in 27,9 % of cases (Fig. 2).

The most common food triggers of anaphylaxis
were presumably products, containing cow’s milk
protein (63 %), followed by fish or seafood (21 %)
and nuts (7 %). Food triggers were most widespread
in children under 6 (83 %), while drugs (30 %) and
insect bites (28 %) were more common in the age
group of 7-12 years.

According to modern care protocols and
guidelines in anaphylaxis, adrenaline is the first line
drug treatment [1, 2, 3]. However, according to our
data, its use was recorded only in 5 % of cases in real
clinic practice, and according to the literature, the use
of adrenaline is described in 25 % of cases of acute
allergic reactions in Europe, 44 % in Japan, 49,6 % in
the USA, 46 % in Portugal and 9,3 % in Beijing [28].
In most cases glucocorticoids were used — 48 patients
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Fig. 3. The volume of therapy when providing care to
children with anaphylaxis in real clinical practice
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(84,2 %) that is much higher than the use of adrenaline,
followed by antihistamines of I and II generation and
drugs, which are not listed in the FCG of the Russian
Federation in assisting children with acute allergic
reactions and anaphylaxis in general (Fig. 3).
Analyzing the scope of the therapy, it can be
assumed that adrenaline administration might
have been delayed due to the absence of signs of
hypotension as many histories did not provide data
of blood pressure monitoring. Besides, an accurate
blood pressure measurement in young children is
challenging in real clinical practice. Prospective
study, carried out by Chinese researchers, showed
that blood pressure measurement in children under 5
in the emergency room may be inaccurate due to the

46

effect of fear and anxiety [28]. Literary sources name
three main causes of low use of adrenaline. First, it
is failure to recognize and diagnose anaphylaxis.
Online survey of 7822 Medscape users showed that
only 49 % of doctors were able to properly identify
and diagnose food anaphylaxis, suggesting that
inadequate identification and diagnostics affects
the use of adrenaline [29]. Second, spontaneous
anaphylaxis remission also influences on the rate
of adrenaline administration [28]. Third, there is
a lack of knowledge about adrenaline that further
affects its use [30]. Since the delay or failure of
adrenaline administration might be associated with
a fatal reaction, medical personnel should certainly
receive further training in recognizing and treating
anaphylaxis.

CONCLUSION. The epidemiological study of
anaphylaxis in the Ryazan region was a pilot project
for our region. It showed difficulties both in the
organization and interpretation of the data obtained.
According to preliminary results, food allergy is a
frequent trigger of anaphylaxis in children of the
Ryazan region. Regional studies of anaphylaxis in
children in real clinical practice make it possible to
identify not only the features of this urgent pathology,
but also to note the problems of providing primary
medical care in order to improve it. Further study of
population models of anaphylaxis, apparently, should
be based on the creation of a unified questionnaire of
the pediatric community, following the example of
the ISAAC questionnaire or the creation of registers,
which will help more accurately determine the true
prevalence of anaphylaxis, determine the need to
identify anaphylactogenic relevant molecules in the
pediatric population, and improve the provision of
assistance to children with these conditions.




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N4, december 2023

AJITEPTONOTNA M UMMYHONOTNA B NEAVATPUN, N2 4, nekabpb 2023

Original article / OpuruHanbHas ctaTbs

APPENDIX 1

Anaphylaxis is a severe acute allergic reaction, including manifestations on the part of 2 or more systems
and leading to a life-threatening condition. For studying the incidence of anaphylaxis in the Ryazan region,

please fill out your doctor’s questionnaire.

1) How old are you? (your child)

2) Gender of your child:
o Male
o Female

3) The name of the school/ preschool institution,
which your child attends?

4) Does your child suffer from anaphylaxis
(allergic shock)?

5) Do you know if there are other children,
suffering from anaphylaxis, in the school/
kindergarten, which your child attends?

6) If yes: who gave you information about the
other children, suffering from anaphylaxis?

o Teacher

o Parent Committee
o Headmaster

o Own child

o Other parents

7) When did your child experience anaphylactic
reaction for the first time?

o 6

o 12

o 18

o More than 24 months ago

8) How often does your child experience
anaphylactic reactions?

o once

o 95—2times

o More than 5 times

9) Where does your child have anaphylactic

reactions? (more than one answer is possible)
o Athome

In the kindergarten /school

At the restaurant/cafe

At friends’ /relatives’

On vacation

In public places

In the hospital (except diagnostic

provocations)

o Other

O O O O O O
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10) What are the first symptoms of anaphylactic

reactions (multiple choice is possible):
o Headache

Fever

Tingling in the mouth

Abdominal pain

Diarrhea

Cough

Dizziness

Fainting

Itching

Urticaria

Swelling of the throat (larynx, neck)

Vomiting

Feeling short of breath /dyspnea

Difficulty breathing

Chills/trembling in the body

Cardiac arrest

Swollen face

Redness

Nausea

Abdominal cramps

Trips

Apnea

Sleepiness

Fear/ panic

Other

O 0 0 o0 O O O O O O O o o o o o O O o o o o o o

What was the reason?
Food (which?)
Peanut
Wheat
Soy
Egg
Nuts
Milk
Fruits
Other

11)

O 0O O O O O O O O

12)  Who was the first one to face/treat
anaphylactic reaction?

Parent

Family doctor

Outpatient treatment in a polyclinic
Teacher

O O O O




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N2 4, december 2023 / ANTTIEPTONIOTVA N UMMYHONOT A B MEANATPUIN, N2 4, nekabpb 2023

Original article / OpuruHanbHas ctaTbs

o Pediatrician 18) Have you ever had to use the kit to assist in an
o Hospital emergency situation?
o Emergency doctor o Yes
o Accident and Emergency o No
13) Which type of treatment was administered? 19) If you were taught, who provided training?
o Prescription of emergency drugs o Ambulance doctor
o Call of adoctor o Pharmacist
o Intravenous drip o Nutritionist
o Call for ambulance o By myself (how?)
o Oxygen insufflation o Doctor in a hospital
o Lying position o Friends/family
o Nothing o Allergist
14) What treatment was prescribed? © Nur'se o
o Administration of adrenaline o Patient organization
. . o Other
o Antihistamines
o Glucocorticosteroids 20) Did your child receive a special emergency
o Inhaled salbutamol /Berodual / Pulmicort document/certificate?
o Other o Yes (Who gave it?)
15) Did your child get the emergency kit? o No
o Yes 21) Does your child wear a medical alert bracelet?
o No o Yes
16 : : . o No
) If yeas, what did the kit contain?
o Administration of adrenaline o Other
o Antihistamines, which ones? 22) Have you informed the school /kindergarten
o Glucocorticosteroids, which ones? about allergy?
o Inhaler, used in asthma (B,-agonist), which o Yes, the teacher
one? o Headmaster
o Idon’t know o No, nobody
o Other

17)  Were you taught how to use the emergency kit?
o Yes, I was
o Yes, I was shown how to use the kit
o Yes, we were trained on a mannequin; by the
video; visually
o No

48
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AnHoTanMa

Bsenenue. [lepBuunast araMMario0yIMHEMUS SIBJSIETCSI PE3YJIBIATOM Clieli(uuecKux usMeHeHuii B B-kiieTkax, KOTopbie TIPUBOLISIT
K HU3KOU BbIpabOTKe aHTuTe L. [IpeiBapuTesibHblil [MArHO3 YCTAHABIMBAETCS TIPU HAJIMYUK B aHAMHE3€ YaCThIX OAKTePUaIbHBIX HH-
hexmii (OTUTBI, CUHYCHTBI, 0CIIECCHI KOKU ), B TOM YKCJIE TSDKEJIOr0 TEYEHUsI, B HEKOTOPBIX CJIYYasiX BbI3BAHHBIX YCIOBHO-IATOTEH-
HOIT (DJIOPOIA U ATUITMYHBIMU MUKOOAKTEPHUSIMEL; HU3KOTO YPOBHSI IMMYHOTJIO0YIMHOB. OCHOBHBIMU CUMIITOMAMI [IEPBUYHOTO MMMY-
HonebuimTa y peOeHKa U3 JAHHOIO KJIMHUYECKOTO TIPUMEPA SIBJISUIUCH YaCThle PELUANBUPYIOIIIE OPOHXOOOCTPYKIMHU € PA3BUTHEM
ITHEBMOHHUU.

zi0:keHne KIMHIYECKOro ciryyast. B myGimKaimu npeictaBiieH KIMHUYECKHii Crydaii ay TOCOMHO-PEIeCCUBHON araMMario0yJimHe-
mun ¢ gepuniurom B-kierok y peberka 2 sier 7 mec. B nepuon nabimonenust ¢ 4 mec. 10 2 siet 7 Mec. y pebeHKa HabJIioaimch 3 armsoia
[THEBMOHWH, 3 31130712 THOITHOTO CPeiHero oTuTa. PeOEHOK HEOHOKPATHO POXOJIUII CTAIIMOHAPHOE JIEYEHNUE, TII€ B KAYECTBE JICUCHST
MoJTydas aHTHOMOTHKHI IUPOKOTo criekTpa feiictBust. Ha ocnosanum oberenosarust (IgA (0,02 r/n), 1gG (0,3 v/m), IgM (0,07 /1)
u orcyrereue CD19%-kietok) ObLI BbICTaBieH Anarto3 «llepBudnblii uMMyHOZE(bUIUT, AraMMarIo0yIMHEMIsT>, KOTOPbIN B T10CJIe-
JyroreM ObuI TToATBepskaeH B Poccuiickoil gerckoit kimundeckoit 6oabhuie (PIKB) . Mocksbl. C MOMEHTa MOCTAHOBKH IMAarHO3a
pebenok nonydaer BBUT B o3e 7,5 T 1 aHTUOAKTEPHAIBHYIO TEPAITHIO.

3axmoyenune. Pannee pacriosHaBaHue 1 JMarHOCTHKA 3TUX COCTOSHUI MMEIOT Pellaioliee 3HaYCHue I YIIydIleHus] Pe3yJIsraToB
1 IIPE/IOTBPAIIEHIS OCJIOKHEHHUI.

Kiouesble ci10Ba: 1iepBUYHbIN IMMYHOIEDUIIUT, araMMario0yIMHEMUS], 2y TOCOMHO-perteccuBHast popma, sedunur B-kierok.
BaarogapHocTh. ABTOPBI BBIPAXKAIOT TPU3HATEILHOCTD Bpauy asuieprosiory-ummynosiory [BY3 PM «/[PKbB» E. A. @uunnueBoii 3a
oMoIib B c60pe uHGOPMAIUH [IPH TIOATOTOBKE PYKOIUCH CTAThH.

JnsiuurupoBanus: Herognosa EB, Uckangsposa MC, Tarymesa EH, Pagaesa OA, @omunosa I'B. Kiinnuyuecknii ciryyaii ayTocoMHO-
peliecCuBHOI arammarsio0ysmHemun ¢ aeduiurom B-kiaerok. Aniepzonozus u ummynonozus 6 neduampuu. 2023; 4: 51-55. https://doi.

org/10.53529,/2500-1175-2023-4-51-55

INTRODUCTION. Agammaglobulinemia is a
type of primary immunodeficiency, characterized
by severe forms of decrease in the level of all types
of immunoglobulins in the blood serum and the
absence of B-cells in the blood [1, 2, 3, 4]. Prevalence
of agammaglobulinemia range from 1:100000 to
1:200000 [5]. Agammaglobulinemia should be
considered in detail, paying special attention to the
study of life and the disease history. The patient has
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frequent recidivating bronchial infections at the age
of 5, severe bacterial infections, such as meningitis and
septicemia, aplasia of lymphoid tissue [3, 6]. Laboratory
evaluation includes the analysis of leukocyte formula,
the state of the cellular component of immune system
(immunophenotyping of B- and T-cells), levels of
¥-globulins, quantitative levels of immunoglobulins in
the serum (IgM, IgG, IgA, IgE) and specific antibody
responses to both protein and polysaccharide antigens,
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as well as whole-exome genome sequencing [3]. In
the immunological study agammaglobulinemia is
manifested in the form of IgG level decline in the blood
below 1,0 g/l in combination with the decrease in IgM
concentration below 0,2 g/l and IgA level below 0,1 g/1
with a normal or reduced level of peripheral B-cells [5].
Nowadays there are several reported genes, defect in
which might be the cause of agammaglobulinemia:
BTK, IGHM, IGLL1, CD79A, CD79B, BLNK and
PIK3R1 [7]. The diagnosis is confirmed by genetic
analysis and the detection of mutations, associated with
X- and autosomal recessive or dominant chromosome.
X-linked form (XLA) is characterized by the absence
of circulating B cells and a pronounced decrease in
all serum immunoglobulins due to mutations in the
BTK gene [2]. The only difference between autosomal
recessive and XLA-agammaglobulinemia is that the
former occurs in females. The incidence: 1:100000—
1:500000 population [2, 5]. Inherited immune system
disorders, XLLA, or Bruton disease affects only men [2].
Autosomal recessive agammaglobulinemia is a rare
type of primary immunodeficiency, characterized by
mutations in genes, responsible for early differentiation
and B-cell function [8]. These are mostly related to
defects in the components of BCR complex. Transition
from pro-B-cellsto pre-B-cells,along with the consistent
rearrangement of immunoglobulin genes and a normal
development of B-cells, requires surface expression
of pre-BCR functional complex. As a result, defects
of the very BCR structure, including p heavy chain,
surrogate light chains (VpreB and 15), Igx (CD79)
and IgB (CD79B) genes, which form heterodimeric
transmembrane signal transduction elements, lead to
autosomal forms of agammaglobulinemia. After BTK
gene, encoding p heavy chain, IGHM (located on
chromosome 14q32.33) is the second most frequently
mutated gene in patients with agammaglobulinemia,
but it is still about 5% of patients [3, 9].

CLINICAL CASE REPORT

The girl A., at the age of 2 years and 7 months,
was admitted to the emergency room of Pediatric
Republican Clinical Hospital (PRCH), Saransk,
December, 10, 2018 at 11:05 with complaints about an
increase in body temperature to 38,0 °C, unproductive
cough with sparse serous sputum, shortness of breath
at rest, using accessory muscles, weakness and loss of
appetite.

Life history. The child from the 2" pregnancy,
occurring against the background of mild iron-
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deficiency anemia, exacerbation of bronchial
asthma, the presence of antibodies to herpes
simplex virus in the blood, cytomegalovirus,
toxoplasma, 2 births at 39 weeks. Natural delivery.
The condition at birth is severe due to reduced
neuro-reflex excitability. Birth weight is 3250 g,
height is 50 cm. APGAR score is 7/7.

Disease history: the parents noted increased body
temperature to 38 °C, productive cough, lethargy
and loss of appetite for the first time at the age of
4 months. The child was hospitalized with the above
described complaints, where, according to the results
of physical (fine moist rales on the right side during
auscultation), laboratory (leukocytosis with a shift
of the leukocyte formula to the left and a moderate
increase in the number of neutrophils) and hardware
examination (low-intensity infiltration is determined
in the lower lobe of the right lung on the radiograph
of the thoracic organs in direct projection against
increased pulmonary pattern) she was diagnosed
with “Community-acquired right-sided lower lobe
pneumonia of moderate severity. RF 0 degree”. Against
the background of antibiotic treatment (ceftriaxone
solutions, 130 mg + NaCl 0,9 % 100 ml iv once per
day for 7 days; azithromycin suspension 1,5 ml orally
once per day for 5 day): there is a positive dynamic in
the form of normalization of body temperature on the
4 day of hospital stay. With repeated radiographic
examination on the 14" day: pulmonary pattern is
enhanced, enriched, radiological signs of infiltrative
changes in lung have not been defined.

At the age of 7 moths there was an episode of an
increase in body temperature to 39 °C, tearfulness,
irritability, abundant discharge of pus; examined by
an otorhinolaryngologist at the place of residence,
diagnosed with “Acute purulent otitis media”, and
symptomatic therapy and broad-spectrum antibiotic
are prescribed as treatment— cefixime suspension,
3 ml orally, once per day for 7 days.

At the age of 11months (according to the parents,
without documentary proof) there was hospitalization
with the diagnosis “Left-sided bronchopneumonia”.

According to the discharge summary, there was
hospitalization to PRCH, Saransk, since the age of
1 year 5 months and for 2 months with the diagnosis
“Obstructive bronchitis, acute laryngotracheitis,
laryngeal stenosis of 111 degree, pseudomembranous
candidiasis, immune thrombocytopenic,
purpura complicated by intestinal bleeding and
anemia of moderate severity. Immunodeficiency
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B nepsbii AeHb

Mpwn

Mpwv noctynneHun

Ha rocnuTann3aumio HaxoXaeHns BbINUCKE B JPKB
B PAKB (r. Mocksa) B CTaumoHape 13 cTaumoHapa r. CapaHcka
IgA 0,02 r/n; IgA 0,04 r/n; IgA 0,3 r/n; IgA 0,258 r/n;
19G 0,3 r/n; 19G 0,333 r/n; 19G 6,32 r/n; 19G 5,17 r/n;
IgM 0,007 r/n. IgM 0,09 r/n. IgM 0,2 r/n. IgM 0,181 r/n.

Fig. 1. Immunoglobulin levels in the patient’s blood serum

Puc. 1. YpOBHM MMMYHOINOOY/IMHOB B CbIBOPOTKE KPOBU MNaLMEHTKMN

state is unspecified”. There was red blood cell
transfusion, replacement therapy with normal
human immunoglobulin 5 g intravenous drip,
antibiotic therapy in the form: ceftriaxone solution
200 mg + NaCl 0,9 % 200 ml IV once per day for
10 days; antifungal drug was prescribed: fluconazole
suspension 3 ml orally once per day for 3 days.

Over the next4 months (according to the parents)
she suffered from acute tracheitis and purulent otitis
media. Follow-up and treatment were carried out on
an outpatient basis.

According to the parents, there was an increase
in temperature up to 38,5 °C, productive cough with
purulent sputum discharge, tearfulness and irritability
at the age of 2 years and 2 months. The radiograph of
thoracic organs determines intensive infiltration on
the left in the direct projection against the backdrop
of increased pulmonary pattern. Hospitalized with
the diagnosis “Community-acquired left-sided
pneumonia of moderate severity. RF 0 degree”. The
child was first consulted by an allergist-immunologist,
and immunological examination was recommended,
according to which there was a significant decrease
in the concentration of serum IgA (0,02 g/1), IgG
(0,3 g/1), IgM (0,07 g/1) and lack of CD19" cells.

Due to the deterioration and reduction in serum
immunoglobulins, the child was diagnosed with
“Primary immunodeficiency, agammaglobulinemia”
and sent to the Department of Clinical Immunology
and Rheumatology of RPCH, Moscow. On admission
there were complaints of cough and mucous discharge
from the nose. According to x-ray data, signs of right-
sided polysegmental pneumonia were visualized in the
lungs. Data of immunological examination revealed
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a decrease in serum immunoglobulins: IgA to 0,04 g/1
(1-3,5 g/1), IgM to 0,09 g/1 (0,8-2,5 g/1), IgG to
0,33 g/1 (9—18 g/1) and reduction in CD19" cells to
1% (5—-19%). According to screening there was the
clinical diagnosis of “Primary immunodeficiency with
B-cell deficiency”. By using a genetic research method,
the child was diagnosed with autosomal recessive
form of agammaglobulinemia. Replacement therapy
was carried out during hospitalization — human
normal immunoglobulin 7,5 v IV drops, antibiotic
therapy in the form: cefepime solution 750 mg + NaCl
0,9 % 200 ml TV twice a day for 10 days, symptomatic
therapy. There was positive dynamics during treatment
in the form of improved overall well-being and
increased concentration of serum immunoglobulins:
TgA 0,3 g/l (1-3,5 g/1), 1gG 6,32 g/1 (9-18 g/1),
IgM 0,2 g/1 (0,8-2,5 g/I). In the future life-long
replacement therapy with IVIG is recommended.

At the age of 2 years and 7 months the parents
noted an increase in body temperature to 38 °C, the
appearance of cough, nasal discharge of greenish
colour, nasal congestion. Physical examination data:
difficulty in nasal breathing, puromucous discharge
from the nose, auscultatory puerile respiration, in all
pulmonary fields, wheezing is not heard. Radiography
of the thoracic organs identified: pulmonary pattern is
enhanced, low-intensity infiltration is detected on the
right. RT 24 per minute. According to immunological
laboratory data: humoral immunity — IgA 0,258 g/1
(1-3,5 g/1), IgM 0,181 g/1 (0,8-2,5 g/1), 1gG 5,17
g/l (9—18 g/1). There was an increase in the content
of CD4"- (46% (55-80%)) and CD8"-lymphocytes
(16% (31-51%)), single CD19*-lymphocytes (2% (5—
19%)). Broad-spectrum antibiotics were prescribed
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— ceftriaxone solution 200 mg + NaCl 0,9 % 200 ml
IV once per day for 10 days, symptomatic therapy;
due to exacerbation of chronic foci of infection, it was
decided to complement the planed course with IV
administration of 5 g of normal human immunoglobulin.

CONCLUSION

Primary immunodeficiency and autosomal
recessive agammaglobulinemia with B-cell deficiency
were diagnosed in this clinical case. PID are severe
life-threatening diseases in young children. Timely
diagnosis before developing severe infectious
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INTRODUCTION:

One in 5000-8000 affected individuals in the
population in general, is due to autosomal dominant
hereditary disorder such as Osler-Weber-Rendu
syndrome like Hereditary Haemorrhagic Telangiectasia,
(HHT). Malformed vascular networks and endothelial
cells are due to mutations in genes such as endoglin or
ACVRI1 which might affect the TGF-beta superfamily.
Right-to left shunts are caused by lack of capillaries
intervening the veins and arteries in case of arteriovenous
malformations in HHT. Severity of HHT increases with
the age. After removal of the pressure, refill occurs in
which, might come before pressure blanching in relation
to Telangiectasias in oral cavity and nasal cavity. Minimal
trauma may result in tearing of lesions which are usually
seen in superficially in relation to mucosal surface.
Repeated bleeding from nasal areas is most common
clinical presentation of HHT!23%% Arteriovenous
malformations may occur in lungs, hepatic region or
cerebral system such as PAVM,and CAVM. Bacteraemia
might result due to performance of dental procedures
such as removal of tooth, cleaning of teeth and root canal
therapy. Presence of anaerobic bacteria is seen more than
the aerobic bacteria. There is a relationship between
the per iodontal abscess and brain abscess. Curacao
criteria consists of repeated bleeding from nasal region,
occurrence of Telangiectasias in relation to oral cavity,
labial mucosa, fingers, nasal mucosa and mucosa of gastro
intestinal tract, AVM in brain, spinal cord, liver and the
lungs and the first-degree relative with HHT6789:10,

The main objective of this study was to determine
the oral manifestations of Hereditary Haemorrhagic
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Telangiectasia in paediatric patients and fill the gap
between the paediatrics and dentistry.

MATERIALS AND METHODS:
This systematic review was followed as per the
PRISMA guidelines.

ELIGIBILITY CRITERIA:

Research articles conducted in English such
as randomised controlled trials, cohort trials, case
control trials, cross sectional studies, opinion articles
and case reports pertaining to paediatric population
in relation to HHT were considered.

SEARCH STRATEGY:

Detailed and relevant documents search was
conducted in the following databases such as
MEDLINE. Duplicate records were removed to
improve the accuracy. All the 5 articles were identified
and screened. The search strategy included names
such as Rendu, Osler, Weber syndrome, Hereditary,
Haemorrhagic, Telangiectasia, paediatric population,
oral and dental. The selected articles were read fully
and summarised in following text.

RESULTS:

The findings of this review were based on 6
full text articles pertaining to oral manifestations
of Hereditary Haemorrhagic Telangiectesia in
paediatric population only. The article selection
includes reviews, narrative reviews and original
research. Dental professions are the first persons
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Table 1. Genes involved in HHT
Tabnnua 1. MeHsbl, yyacTeylowme B pa3smutum HI'T

Gene Chromosome Locus Protein
ACVRLA1 12913.13

ENG 9g34.11 Endoglobin
SMADA4 18g21.2

to come across to identify the oral manifestations
of Hereditary Haemorrhagic Telangiectesia in
paediatric population. The most commonly affected
sites are the oral mucosa, gingiva, palate, tongue,
nasal mucosa, etc.

General practitioner:

There is a link between PAVM and brain abscess.
Bacteraemia can be formed even though regular tooth
brushing is done. Dental procedures for the patients
with PAVM and HHT should get the written consent
for receiving the antibiotic prophylaxis prior to the
dental treatments!" 12131415,

Oral Medicine:

Malformed capillary beds which blanch upon
application of pressure are known as Telangiectasias.

Serine/threonine-protein kinase receptor R3

Mothers against decapentaplegic homolog 4

Specifically, Telangiectasias do not need any
treatments.

Oral and maxillofacial surgery:

If we need any medical intervention, it can be
managed by convention method, laser and electron
usage!61718.1920,

Endodontics:

Endodontic therapy can be done in paediatric patients
with HHT after getting proper informed consent.

Periodontology:

The periodontal prophylaxis includes oral hygienic
instructions, rules and regulations, plaque control
and Scahng21'2223’24’25.

In summary, this systematic review highlights the
gaps of knowledge in dental and oral considerations

Table 2. Methods of treatment of hereditary hemorrhagic telangiectasia
Tabnuua 2. MeTonbl Nne4eHns HacnenCTBEHHOW reMopparnyeckoi TefneaHrmoakTasmum

Author Year Article type  Main Field No. Treatment modalities/ Clinical relevance

patients

Meir Mei-Zahav 2006 Cross- OM 14 Cauterization and laser ablation

etal sectional

study

Jamie Mc Donald 2006 Review OM - Humidification, topical moisturizing therapy,

and David haemostatic products, antifibrinolytic therapy,

Stevenson ablation therapy, systemic antiangiogenic agents,
septodermoplasty, and nasal closure.

Cesare Danesino 2023 Review OM - Argon plasma coagulation

etal Embolization, Stereotactic radio surgery, and
surgery.

Priya Verma 2022 Review oM - Teeth cleaning, tooth extraction, orthodontic
treatment, endodontics, clotting factor replacement,
fluoride supplements, oral hygiene instructions,
pit and fissure sealants, twice daily tooth brushing,
mouth wash, dietary advice, haematologist opinion,
prophylactic antibiotic therapy, and anti fibrinolytics

Vanishree 2022 Review oM - Tooth extraction, teeth cleaning, fluoride

Halasagundhi supplements, oral hygiene instructions, tooth

Shivakumar et al brushing twice daily, mouth wash, endodontics,
clotting factor replacement, dietery advice,
prophylactic antibiotic therapy, haematologist opinion
and anti fibrinolytic agent.

Ennio Bramanti 2014 Cross- oM 116 Correction of coeliac disease, and paediatric dental

et al sectional treatment procedures.

study

58




ALLERGOLOGY and IMMUNOLOGY in PEDIATRICS, N24, desember 2023 / AJUIEPTOJTIOT VA N IMMYHONOTNA B MEAVMATPUN, N2 4, nekabpb 2023

Communications and Correspondence / KpaTkue coobLieHns 1 NMcbma B peaakumnio

of paediatric patients with Hereditary Haemorrhagic
Telangiectasia and emphasises the importance of
more studies in the particular field which includes
case reports, original researches, etc. This may act

as a reliable evidence and guide in clinical decision-
making26,27,28,29,30

CONCLUSION:
This systematic review has the limitation in the
research mainly in the field of paediatric oral and

maxillofacial manifestations in relation to Hereditary
Haemorrhagic Telangiectasia. This article might
impart consciousness among the dental professionals
to identify the disease since they are the first line of
people who come across the condition. Future research
relies on the oral and maxillofacial pathology mainly
with HHT focusing on the paediatric, emphasising
on the antibiotic prophylaxis, dental treatment
procedures to be done and prognosis of the patients
for the long-term follow-up.
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