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The aim. To evaluate the results of clinical studies on the efficacy and safety of bronchial asthma (BA) therapy with genetically
engineered biologicals (GEBP) in children and adolescents.

Materials and methods. For writing this review article, a search for full-text publications was conducted in the PubMed
database. Studies on the efficacy and safety of biologicals — monoclonal antibodies, in the treatment of BA refractory to
therapy with inhaled glucocorticosteroids and beta-2-agonists, in children and adolescents from 2010 to 2025 were analyzed

” u ” ” o

using the following key queries”bronchial asthma”, “monoclonal antibodies”, “anti-Igk antibody”, “anti-IL-receptor antibody”,
“anti-thymic stromal lymphopoietin antibody”, “adolescents”, “children”.

Results. The observed continuing and steady increase in the incidence of BA, the involvement of several organ systems
in the pathological process, the difficulty in choosing treatment tactics, the high cost of therapy, and the need to monitor
the patient’s condition place this disease in a special place among modern medical problems. To date, advances in genetic
engineering have made it possible to introduce GEBPs — monoclonal antibody drugs, into medical practice as one of the
steps in the treatment of poorly controlled and resistant to first-line therapy BA of moderate and severe severity. According
to recent clinical studies among children and adolescents, biologicals to varying degrees can affect symptom control, lung
function, frequency of exacerbations, requests for emergency medical care and hospitalizations, as well as reducing the
dosages of glucocorticosteroids and beta-2-agonists used.

Conclusion. To date, positive results have been noted in the use of monoclonal antibodies in the treatment of BA, but clinical
trial data among children and adolescents are limited. There is also insufficient information about the consequences of
the mechanism of influence of these drugs in relation to long-term inhibition of the immune system and a decrease in the
content of eosinophils in the blood serum in the developing child’s body. To formulate a final conclusion, further study of the
long-term efficacy and safety of biologicals in pediatric practice is necessary in order to combat this serious public threat.
Keywords: bronchial asthma; monoclonal antibodies; immunoglobulin E; interleukins; thymic stromal lymphopoietin;
pediatrics

Abbreviations: BA — bronchial asthma; GEBP — genetically engineered biological products / biologicals; GCs —
glucocorticosteroids; GINA — Global Initiative for Asthma; IgE — immunoglobulin E; FEV1 — forced expiratory volume
in 1 second; IFN-a — interferon-alpha; IL — interleukin-4; TSLP — thymic stromal lymphopoietin.
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Llenb. [poBecTM OUEHKY pPe3y/nbTaToB K/AMHUYECKUX WCCNeA0BaHUI, MOCBAWEHHbBIX W3y4YeHUto SPPEeKTUBHOCTU W
6e3onacHOCTM Tepanuun BpoHxMasibHOM acTmbl (BA) reHHO-UHKeHepHbIMK Buonormyecknmn npenapatamm (TMBMN) y getei
1 NOAPOCTKOB.

Martepuanbl U metoabl. [InA HanucaHWA JaHHOW 0630pPHOW CTaTby 6bln NPOBEAEH MOWUCK MOJHOTEKCTOBBIX My6aMKaLmii
B 6ase AaHHbIX PubMed. Bbiiv npoaHannsmMpoBaHbl paboTbl No U3yvyeHUo 3GHEKTUBHOCTM U 6E30MaCHOCTU NPUMEHEHMS
6MON0rNYECKUX NMPEnapaToB — MOHOKNOHA/bHbIX aHTUTEN, B nevyeHun BA, pedpakTepHoi K Tepanun UHraAALMOHHbBIMU
T/IIOKOKOPTUKOCTEPOMAAMU U BeTa-2-aroHUCTamu, y geten U nogpoctkos ¢ 2010 no 2025 rr. ¢ MCNo/Ib30BaHMEM C/ieAyoLLINX
KntoyeBbIx 3anpocos: «bronchial asthma», «monoclonal antibodies», «anti-IgE antibody», «anti-IL-receptor antibody»,
«anti-thymic stromal lymphopoietin antibody», «adolescents», «children».

Pesynbratbl. Habnogaembli Npoao/KatoLWMIACA U HEYKNOHHbIN pocT 3aboneBaemocT BA, BOBNEUEHHOCTb HECKObKMX
CUCTEM OPraHOB B MATO/IOFMYECKUIA MPOLECC, CNOXHOCTb BblOOpa TAKTUKM NEYeHUA, BbICOKAA CTOMMOCTb Tepanuu u
HeobXxoAMMOCTb B MOHUTOPUHIE COCTOAHWMA MaLMEHTa CTaBAT paccmaTpuBaemoe 3abonesaHue Ha ocoboe mecto cpeau
COBPEMEHHbIX Mpobsem meamuMHbl. Ha cerogHAWHMI AeHb AOCTUMKEHMA B 06/1aCTU FEHHOM WHXKEHEPUU MOo3BOANAM
BHEAPUTb B MeAMLMHCKYI0 NPakTuKy MTMBIMN — npenapaTbl MOHOKAOHA/IbHbIX aHTUTE, B KQYECTBE O4HOW U3 CTYNEHEen neveHnn
NI0X0 KOHTPOANPYEMOI M PE3UCTEHTHOM K TEpanMuU NpenapaTamu NepBoi IMHUKN BA cpefHel 1 TAXKENON CTeNeHM TAKECTU.
Mo AaHHbIM MOCNEAHUX KAMHUYECKUX UCCNef0BaHUN cpean AeTei U NoApoCTKOB, buonormyeckne npenapatbl B pasHoM
CTeMneHun cnocobHbl BAUATb HAa KOHTPOAb CUMNTOMOB, GYHKLMIO IETKMUX, YaCTOTY 060CTPEHWn, 0bpalLeHnid 33 HEOTIOKHOM
MeAMLMHCKON MOMOLLBIO M FOCMNUTANIU3ALMM, @ TaKXKe CHUNKEHUE L03MPOBOK NPUMEHAEMbIX [JIFOKOKOPTUKOCTEPOUIOB U
6eTa-2-aroHNCToB.

3akntoyeHue. Ha cerogHALHNI AeHb OTMEYALOTCA NONOKUTENbHbIE Pe3ybTaTbl NPUMEHEHUA MOHOK/IOHAbHbIX aHTUTEN B
Tepanuu bA, ogHaKo AaHHble KAMHUYECKUX UCCNeA0BaHUI cpean AeTel U MOAPOCTKOB OrpaHUYeHbl. TakKe HegoCTaToOuHO
MHGOPMaLMM O MOCNEACTBMAX MeXaHW3Ma AeWCTBMA AAHHbIX MPenapatoB B OTHOLWEHWU AJIMTENbHOT0 UHrMbUpoBaHMA
MMMYHHOM CUCTEMbI U CHUMKEHUA COAEPHKaHNA 303MHODUIOB B CbIBOPOTKE KPOBM B Pa3BMBAIOLLEMCA OpraHu3me pebeHka.
Ona Gopmy/MpoBaHWA OKOHYATE/SIbHOTO BblBOAA HEOOXOAMMO AasibHelllee U3yyeHue A0AroCcpPoYHOWN 3GGEKTUBHOCTU U
6e30nacHOCTU NPUMeEHeHNA BUONOTMYECKMX NPenapaToB B NeAnaTPUYECKOl NPaKTUKe B Lenax 6opbbbl € 3TON cepbesHoi
06LLEecTBEHHON Yrpo30i.

KnioueBble cnoBa: 6poHxManbHaa acTMa; MOHOK/IOHa/IbHbIE aHTUTENA; UMMYHOMI06YANH E; MHTEPAEMKUHBI; TUMUYECKUIA
CTPOMa/bHbIN AMMPONOITUH; NeanaTpua

CnUCOK CcOKpaleHui: BA — bpoHxmanbHas actma; TMBM — reHHoO-UHXeHepHble Guonornyeckme npenapatbl; TKC —
rntoKoKopTuKocTeponabl; GINA — MobanbHaa uMHUUMATMBA No 6opbbe ¢ actmoii; ISE — MmmyHornobynmH E; OPB1 —
06BbEM PpopcrpoBaHHOrO BblgoXa 3a 1 cekyHay; MPH-a — nHtepdepoH-anbda; N1 — nHtepneinknH-4; TCMN — TMMUYECKUi
CTPOMaNbHbIA TMMPONOITUH.

INTRODUCTION

Bronchial asthma (BA) is a heterogeneous disease
characterized by chronic airways inflammation.
Currently, BA is one of the most common pathologies
among children and adolescents. The basis for the
disease development is a hyperactive immune response
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of the body to the effects of specific environmental
factors — causally significant triggers [1].

To date, the observed tendency of increasing
asthma incidence is directly related to the level of
urbanization and the environmental situation in the
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world [2]. Thus, according to epidemiological data,
in 2019, the disease was observed in 262 million
people [3]. In 2020, the Centers for Disease Control and
Prevention published data on the prevalence of BA in
the United States: the disease is noted in 25.25 million
patients, of which 4.2 million are children. Already in
2021, there is an increase in the latter indicator — 4.68
million people. In Russia!, as of 2022, 313 thousand
children suffering from this pathology were registered?.
According to the forecasts of the World Health
Organization (WHO), there will be a further increase
in the number of patients, and already in 2025 there will
be more than 400 million people suffering from BA in
the world [4].

The disease significantly reduces the quality of life
of patients, having a negative impact not only on
indicators of physical health, but also on daily activities:
academic performance in school and additional
sections, playing sports, interacting with peers,
socialization in society, which is an important and integral
stage in the life of every child [5, 6]. Undoubtfully,
this affects the mental state of the growing organism,
causing such symptoms as depressed mood, increased
fatigue, and loss of strength. The connection between
the disease and mental disorders in adulthood is under
consideration, it finds its confirmation again in one of
the recent studies: major depressive disorder, bipolar
affective disorder, generalized anxiety disorder, panic
disorder, specific phobias, as well as post-traumatic
stress disorder, overeating and alcohol abuse are more
common in patients suffering from BA than in the
general population [7].

A significant number of patients (10% of patients
according to the latest epidemiological data [8], of
which 5% are children and adolescents [9]) have
refractory asthma, the therapy with first-line drugs —
high doses of inhaled glucocorticosteroids (GCs) and
beta-2-agonists — does not lead to proper symptom
control, which requires the search for new, more
effective drugs [10]. In addition, the mechanism of
action of GCs is characterized by its non-selectivity —
hormonal drugs have a negative impact on many organs
and tissues. Long-term use of this pharmacological
group entails the development of a number of
undesirable reactions and side effects, significantly
reducing the quality of life of patients. Thus, studies
among people taking GCs show an increased risk
of complications from a number of organ systems:
musculoskeletal (fractures, osteoporosis, myopathy),

! Most Recent Asthma Data. CDC. Available from: https://www.cdc.
gov/asthma/most_recent_data.htm
2 Russian Research Institute of Health. Available from: https://mednet.ru
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cardiovascular (arterial hypertension, heart failure,
coronary heart disease, myocardial infarction), endocrine
(obesity, diabetes mellitus, amenorrhea), digestive
(gastric and duodenal ulcer). Vision organs complications
are noted — glaucoma and cataracts. Growth
retardation is most often observed in children. Acne
appears on the skin, dryness and peeling are observed.
Taking GCs is associated with the risk of developing
mental disorders such as depression and anxiety. Cases
of increased infectious diseases are also described,
which is associated with the immunosuppressive effect
of this group of drugs [11]. Daily intake of GCs in high
doses contributes to the suppression of adrenal function
according to the mechanism of negative feedback
due to exogenous hormones in the body [12]. It was
found that even short-term therapy can lead to the
development of these adverse events [13]. Therapy
with high doses of beta-2-agonists also demonstrates
ambiguous results in a number of studies. To date, a
conclusion has been formulated about the minimum
effective dose of drugs for this pharmacological group
in the treatment of BA in adults and adolescents,
but it has not yet been determined in young
children [14]. Moreover, taking this group of drugs
can lead to side effects associated with a stimulating
effect on the sympathetic nervous system, which is
especially dangerous in patients of the age group under
consideration.

Currently, International Clinical Guidelines for
the treatment of asthma in children and adolescents
consider the prescription of biologicals — monoclonal
antibodies — depending on the phenotype of the
disease, in order to achieve BA control that has not
been achieved with drugs recommended in previous
stages of treatment. The creation of genetically
engineered biological products (GEBPs) is undoubtedly
a revolutionary breakthrough and one of the main
achievements of modern medicine. Their introduction
into clinical practice has opened up new opportunities
and made a major step forward in the treatment of
many pathologicals. The mechanism of action of this
pharmacological group lies in their interaction with
specific molecules that are key links in pathogenesis,
which prevents the development of pathology and
improves the quality of life of patients.

THE AIM. To evaluate the results of clinical studies
on the efficacy and safety of monoclonal antibody
therapy for bronchial asthma in children and
adolescents.

MATERIALS AND METHODS
The search of full-text publications was conducted
in the PubMed database. Studies on the use of
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monoclonal antibodies in the treatment of BA  subcutaneously at a dosage of 150 to 600 mg every 2

refractory to therapy with inhaled GCs and beta-2-
agonists in children and adolescents from 2010 to
2025 were analyzed using the following key queries:

“bronchial asthma”, “monoclonal antibodies”,
“anti-lgE  antibody”,  “anti-IL-receptor  antibody”,
“anti-thymic  stromal  lymphopoietin  antibody”,

“adolescents”, “children”. As a result, 1296 sources
were found. Exclusion criteria were: non-full-text
articles (n=21), as well as works that do not directly
address the topic of the review (n=1 222). As a result,
53 scientific works were included in this review.

RESULTS AND DISCUSSION

Monoclonal antibodies to immunoglobulin E

In the International Clinical Guidelines of the Global
Initiative for Asthma (GINA), children over 6 years of age
with refractory moderate to severe BA, uncontrolled
by high doses of inhaled GCs and long-acting beta-
2-agonists, are recommended to take a humanized
monoclonal antibody to immunoglobulin E (IgE) —
omalizumab?. Omalizumab not only interacts with IgE,
reducing their content in the blood serum, but also
inhibits the binding of these molecules to high-affinity
FCER1 receptors on mast cells, basophils and dendritic
cells (Fig. 1.). Thus, the release of biologically active
substances — inflammatory mediators — by the listed
immunocompetent cells is prevented [15].

Nowadays, there are a number of scientific papers
on the evaluation of the efficacy and safety of this drug
in pediatric practice. In a study involving 38 children
aged 7 to 16 years, 35 of whom (92.1%) completed it,
children were injected with omalizumab subcutaneously
at a dosage of 75 to 375 mg every 2 or 4 weeks. As a
result, 29 patients (76.3%) had good BA control, based
on the results of the Japanese pediatric BA Control
Program Questionnaire [16].

After 6 months of treatment, according to the results
of a study among children and adolescents with severe
BA, a decrease in the number of exacerbations was
recorded during omalizumab therapy compared to the
previous year (1.03 and 7.2, respectively). After another
year of observation, the number of exacerbations
was 0.8. In addition, it was noted that the frequency
of hospitalizations decreased by 96%. No adverse events
were reported [17].

Omalizumab also demonstrated efficacy and safety
in study involving 6 patients with moderate to severe
BA aged 10 to 13 years. The drug was administered

3 Global Initiative for Asthma. Global strategy for asthma management
and prevention. Available from: https://ginasthma.org/wp-content/
uploads/2024/05/GINA-2024-Strategy-Report-24_05_22_WMS.pdf

Tom 12, Beinyck 5, 2024

or 4 weeks. Already after 16 weeks, an increase in the
score in the Asthma Control test was registered by 55%,
and one of the subjects had complete symptom control.
In 3 patients, the dosage of inhaled GCs used decreased
by 28.2%. The number of exacerbations decreased in
76.93% of participants, and no hospitalizations were
observed [18].

According to the latest clinical observations, viral
respiratory infections contribute to the exacerbation of
BA symptoms. In studies, omalizumab has demonstrated
an enhanced response of the non-specific immune
system defense factor — interferon-alpha (IFN-a), which
reduced the frequency of virus-induced respiratory
infections, as well as their duration in children and
adolescents with BA [19, 20].

However, despite the fact that omalizumab therapy
has demonstrated high efficacy, and studies examining its
safety have not found statistically significant differences
in the incidence of adverse events among patients taking
this monoclonal antibody and placebo (p <0.05) [21, 22],
further research is needed to study the development of
side effects, as well as the long-term effect of the drug in
pediatric practice.

Monoclonal antibodies to interleukin-4

and interleukin-13

The GINA also consider the use of a humanized
monoclonal antibody to the a-chain of the
interleukin-4 (IL-4) receptor, capable of, among other
things, inhibiting the activity of interleukin-13 (IL-13) —
dupilumab, in children over 6 years of age with BA.
IL-4, being a signaling molecule, activates T-helpers
involved in the implementation of the inflammatory
reaction, and IL-13 stimulates the synthesis of periostin
by epithelial cells of the bronchi (Fig. 2). Periostin
participates in the contraction of smooth muscles of
the bronchi and hyperplasia of cells of endoepithelial
glands [23]. Consequently, exposure to these targets
prevents the development of bronchospasm and mucus
hypersecretion, which makes it impossible to implement
a hyperactive reaction of the upper respiratory tract
in response to a specific allergen or other causative
triggers [24].

To date, there are few studies on the efficacy of
dupilumab, limited to adult and adolescents patients.
According to the results of one such scientific work, 0.46
exacerbations per year were recorded in subjects older
than 12 years who took the drug at a dosage of 200 mg
every 2 weeks. Among patients who took placebo, this
figure was 0.87 per year. Also, in the group of subjects
taking dupilumab, an improvement in lung function
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was noted: the value of forced expiratory volume in
1 sec (FEV1) increased by 0.32 L. The drug showed
its effectiveness regardless of the initial content of
eosinophils in the serum of studied participants [25].
The most common side effects of dupilumab were
injection site reactions (pain, tissue swelling, hyperemia
and itching), inflammation of the mucous membrane
of the eyes, herpetic infection of the oral cavity,
and joint pain [26]. In a study among patients with
GCs-dependent BA, a decrease in the dosage of GCs used
was recorded (70.1%) compared with the results in the
placebo group (41.9%): 80% of individuals in the control
group reduced the dosage by 50%, and 48% of subjects
completely stopped taking hormone therapy [27].

It was also found that taking dupilumab helps to
improve the quality of life in patients with concomitant
allergic diseases. Thus, in patients with severe
uncontrolled BA and concomitant allergic rhinitis,
taking dupilumab at a dosage of 300 mg 2 times/
week contributed to a significant improvement in
symptoms [28]. Recent studies have revealed that taking
dupilumab for concomitant atopic dermatitis contributes
to a significant improvement in the clinical picture. The
mechanism of alleviating the symptoms of concomitant
atopic dermatitis with dupilumab is that systemic
blockade of the a-chain of the IL-4 receptor helps to
reduce the level of type 2 memory B cells — precursors
of B-lymphocytes, and, consequently, IgE in the blood
serum [29]. Thus, in one study among children aged 6
months to 5 years suffering from concomitant moderate
to severe atopic dermatitis, relief of symptoms was
observed as early as 16 weeks of the trial: improvement
in the area of eczema and severity index by >75% [30].
Among patients with chronic rhinosinusitis with nasal
polyps, taking dupilumab demonstrated an improvement
in the quality of life of participants. During the survey of
patients, there was a significant decrease in the severity
of obstruction and discharge from the nose, impaired
sense of smell, and a feeling of facial pressure [31]. There
is a need for further evaluation of the effectiveness
of this monoclonal antibody among children under
12 years of age.

Earlier studies have also been conducted on a drug
capable of directly inhibiting IL-13 — lebrikizumab.
This humanized monoclonal antibody demonstrated a
significant improvement in the clinical picture, according
to the results of a recent study among adolescents aged
12 to 17 years with refractory and uncontrolled BA. Over
52 weeks, 113 asthma exacerbations were observed: 31
cases in patients receiving lebrikizumab at a dosage of
125 and 37.5 mg, and 51 cases in participants from the
placebo group. As a result, it was concluded that taking
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lebrikizumab at a dosage of 125 mg contributed to a
51% reduction in the frequency of exacerbations, and at
a dosage of 37.5 mg — a 40% reduction. The number
of patients with adverse events was the same in both
groups of subjects [32]. However, in studies among adult
patients, a significant number of subjects experienced
adverse events (79%), serious adverse events (8%),
and adverse events leading to drug withdrawal (3%).
In addition, phase 3 clinical trials did not demonstrate
a significant improvement in the clinical picture and a
decrease in the frequency of BA exacerbations, even in
the group of patients with higher levels of diagnostic
markers, therefore, further work with this monoclonal
antibody was no longer carried out [33].

Further study of the efficacy and safety of the
drug from this group of monoclonal antibodies —
tralokinumab — was also discontinued, as this GEBP
did not have a significant effect on the frequency of
BA exacerbations (only 44%) and improvement in lung
function (12.2%) in patients with severe refractory BA
compared with placebo [34]. To date, lebrikizumab and
tralokinumab are not used in the treatment of BA in
children and adolescents due to limited and inconsistent
data on their efficacy and safety.

Monoclonal antibodies to interleukin-5

Interleukin-5 (IL-5) is a pro-inflammatory cytokine
that promotes the activation and increased lifespan
of eosinophils, which is one of the key links in the
pathogenesis of BA. Studies on this group of monoclonal
antibodies are limited to BA with eosinophilia, as
this factor is considered to be prognostic [35]. The
IL-5 inhibitor — reslizumab, as well as a humanized
monoclonal antibody to the a-chain of the receptor of
this signaling molecule — benralizumab, demonstrated
mixed results in clinical studies among patients older
than 12 years.

The use of reslizumab, according to the results of
phase 3 studies among patients aged 12 years and
older, contributed to a decrease in the annual frequency
of BA exacerbations by 50-59% compared with
placebo [36]. However, a number of trials have reported
adverse events and side effects, including an increase
in the content of the enzyme creatine phosphokinase in the
blood serum [37], which confirms the need for further
monitoring. Benralizumab was used among patients
older than 12 years. During a phase 3 trial involving 728
people (866 patients received benralizumab, and 440
received placebo), it was concluded that the use of this
monoclonal antibody led to a decrease in the frequency
of exacerbations in the control group (n=221). The most
common side effect was nasopharyngitis — 39% in the
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control group, 21% in the placebo group [38]. However,
data on its safety among children and adolescents are
limited. To date, in clinical practice, reslizumab and
benralizumab are used in the treatment of BA in patients
older than 18 years.

From the group of humanized monoclonal
antibodies to IL-5 receptors, mepolizumab is the
drug of choice for the treatment of BA in children
older than 6 years. The mechanism of action is shown
in Figure 3.

The study of phase 2 was conducted to evaluate
the efficacy and safety of this humanized monoclonal
antibody in 36 children with severe BA and eosinophilic
airway inflammation. Mepolizumab was administered
subcutaneously at a dose of 40 mg (for children weighing
less than 40 kg) and 100 mg (for children weighing more
than 40 kg) once every 4 weeks. On the 12 weeks, the
content of eosinophils in serum and sputum in patients
receiving the drug under consideration at a dosage of

Figure 1 — Mechanism of action

of omalizumab
Note: Drawn using the “BioRender”

program.

Eosinophil

40 mg was reduced by 89%, and in patients receiving
a dosage of 100 mg, by 83% from the baseline level.
More than one exacerbation of BA was observed in 10
patients, 4 of them were hospitalized, and 6 patients
reported adverse events [39]. In 2024, the results
of work on evaluating the effectiveness of this drug
among 16 patients aged 7 to 17 years were published.
During therapy with mepolizumab, 3 patients had oral
GCs treatment canceled, and another 3 patients had
their daily dosage reduced. A decrease in the level
of eosinophils in the blood serum was also recorded
(on average, by 0.85x109/L) [40]. Data from a study
examining the risk/benefit ratio of mepolizumab have
also recently been published — in most children,
this indicator remained favorable for 10 years of
therapy [41]. However, further research is needed to
formulate a final conclusion regarding the efficacy and
safety of mepolizumab among patients for this age

group.

Receptors IL-4/1L-13

0
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Figure 2 — Mechanism of action of dupilumab
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Figure 3 — Mechanism of action of mepolizumab
Note: Drawn using the “BioRender” program.
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Table 1 — Results of studies of monoclonal antibodies for the treatment of asthma in children and adolescents

‘ Drug Me.chanlsm 2 ‘Age Of Dose ‘ Result ‘ Reference
action participants
Good BA control was recorded in 76.3% of patients.
The frequency of hospitalizations decreased by 88%.
75-375 mg . . .
From 7 to Among the undesirable phenomena, infectious
16 years every 2 or 4 diseases of the upper respiratory tract were [16]
weeks . A . ;
Binds to IgE, observed, but their frequency did not increase with
reducing its prolonged use of the drug.
content in the After 6 months of treatment, a decrease in the
blood serum, 75-375 mg number of exacerbations was noted compared to
inhibits the From 6 every 2 or 4 the previous year (1.03 and 7.2, respectively). After [17]
Omalizumab  binding of years weeks a year, the number of exacerbations was 0.8. The
IgE to FCER1 frequency of hospitalizations decreased by 96%. No
receptors on adverse events were observed.
mast cells, After 16 weeks, an increase in the sum of points
basophils and in the BA control test by 55% was recorded, one
dendritic cells. From 10 to 150-600 mg of the subjects had complete symptom control. In
13 years every2or4 50% of patients, the dosage of GCs used decreased [18]
weeks by 28.2%. The number of exacerbations decreased
in 76.93% of participants, no hospitalizations were
observed.
From 12 200 mg every 0.46_ exacerbations per year were recorded in
years 2 weeks subjects compared. W|.th thg placebo group —.0.87 [25]
per year. The FEV1 indicator increased by 0.32 liters.
Binds to the Adverse events were observed: reactions at the
a-chain of the From 6 to injection site of the drug, inflammation of the
Dupilumab IL-4 receptor, conjunctiva, herpetic infection of the oral cavity, [26]
L 11 years . L . L
inhibits the 200 mg every joint pain, increased levels of eosinophils in the
activity of IL-13 2 weeks blood serum.
From 6 After 16 week of testing, symptomatic relief was
months to observed: improvement in eczema area and severity [30]
5 years index by 275%.
40 mg (with At week 12, the content of eosinophils in the blood
body weight serum and sputum in patients taking the drug at a
<40 kg) and  dosage of 40 mg was reduced by 89%, in patients
From6to 100 mg (with receiving a dosage of 100 mg—by 83% of the initial [39]
11 years body weight level. More than one BA exacerbation was observed
>40 kg) 1 in 10 children out of 36, 4 of them were hospitalized,
. time every 4 and adverse events were recorded in 6 patients.
Binds to the weeks
Mepolizumab a-chain of the - - - -
IL-5 receptor 40 mg (with 3 ouF of 16 patients 'dISCOHtInL.Jed GCs treatment,
weight <40 and in another 3 patients, their daily dosage was
kg) and 100  reduced. The drug contributed to a decrease in
From7to  mg (with the frequency of hospitalizations. A decrease in [40]
17 years body weight the content of eosinophils in the blood serum was
>40 kg) 1 recorded (on average by 0.85x109/L).
time every 4
weeks
The exacerbation rate was 0.93 per year in the
tezepelumab group and 2.1 in the placebo group.
From 12 210 mg every Thg FEV1 inplex at week 52 of the Frial was 0.23 I in
vears old 4 weeks patients taking the drug and 0.09 | in patients taking [47]
placebo. The effect of therapy was recorded at 2
. week of the study and tended to persist throughout
Tezepelumab Binds tq TSLP the treatment period.
of the airways —
In 4 out of 65 participants, adverse events from
the cardiovascular system (atrial fibrillation) were
From 12 210 mg every recorded, as well as the addition of viral and bacterial (48]
years old 4 weeks infectious diseases (gastroenteritis, tonsillitis, lung

abscess). 39 patients experienced side effects, the
most common of which was nasopharyngitis.

Note: BA — bronchial asthma; IL — interleukin; GCs — glucocorticosteroids; FEV1 — forced expiratory volume in 1 second; TSLP — thymic stromal

lymphopoietin.
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Monoclonal antibodies to thymic

stromal lymphopoietin

Updated International Clinical Guidelines also
include the use of humanized monoclonal antibody
thymic stromal lymphopoietin (TSLP), the main regulator
of inflammatory processes of the respiratory tract —
tezepelumab, in children over 12 years of age with
severe refractory asthma. TSLP is a mediator synthesized
in large quantities by epithelial cells of the respiratory
tract when exposed to environmental factors [42]. It was
found that basophils, dendritic and mast cells are also
involved in the synthesis of this signaling molecule [43].
TSLP participates in the differentiation of T-helpers, and
also promotes the activation of Janus kinase 1 and 2,
which, in turn, transmit activating signals to a number of
pro-inflammatory cytokines — IL-4, IL-5 and IL-13 [44].
Thus, inhibition of TSLP, a potential therapeutic target
in severe asthma, by a monoclonal antibody prevents
the production of these signaling molecules, thereby
preventing the development of an inflammation [45].

Tezepelumab has shown its effectiveness in the
treatment of refractory and uncontrolled BA among
adult patients. Participants were divided into 4 groups:
145 patients used the drug at a dose of 70 mg every 4
weeks, 145 patients — at a dose of 210 mg every 4 weeks,
146 patients — 280 mg every 2 weeks, 148 patients
made up the placebo group. As a result, a decrease in
the frequency of exacerbations was observed for 52
weeks of the study — by 61, 71 and 66% in each group,
respectively, in comparison with placebo. Indicators of
external respiration also improved: the value of FEV1
before taking a bronchodilator was higher in all groups
receiving tezepelumab than in the placebo group (the
difference was 0.12, 0.11 and 0.15 L, respectively) [46].
According to the results of a recent study among patients
aged 12 years and older to assess the effectiveness of
the drug under consideration at a dosage of 210 mg,
the frequency of BA exacerbations was 0.93 per year in
the tezepelumab group and 2.1 in the placebo group.
There was also an improvement in lung function: the
FEV1 indicator at 52 weeks of the trial was 0.23 L in
patients taking the drug and 0.09 L in patients taking
placebo. This effect of therapy was recorded on the 2nd
week of the study and tended to persist throughout the
treatment period [47]. However, according to the results
of clinical trials to assess the safety of this monoclonal
antibody among 65 subjects, 4 had adverse events from
the cardiovascular system (atrial fibrillation), as well as
the addition of viral and bacterial infectious diseases,
such as gastroenteritis, tonsillitis and lung abscess. 39
patients experienced side effects, the most common of
which was nasopharyngitis [48]. These data confirm the

Tom 12, Beinyck 5, 2024

need for further study of the efficacy and safety of this
GEBP in children and adolescents.

Genetic Engineering is constantly evolving,
developing new promising biologicals for more effective
and safer therapy for severe treatment-resistant
asthma. Currently, research is being conducted on the
first inhaled humanized monoclonal antibody to TSLP —
ecleralimab. The inhaled route of administration has
several advantages over intravenous and subcutaneous
injections — low probability of side effects due to non-
systemic administration, the presence of an effect and a
high rate of its achievement when administered in small
doses, as well as ease of use and lack of trauma [49].
Ecleralimab has shown its effectiveness in a study among
adult patients with BA: a decrease in sputum eosinophil
content by 64% was observed as early as 7 h and by 52%
24 hours after exposure to the provoking factor [50].

In addition, the use of GIBPs therapy in the
treatment of BA helps to improve the mental well-being
of patients [51, 52]. Thus, one recent study found that
patients responding to monoclonal antibody therapy
experienced a reduction in symptoms and a decrease in
the severity of major depressive and generalized anxiety
disorders [53].

The summary of the results of clinical studies on the
use of monoclonal antibodies for the treatment of BA in
children and adolescents shown in Table 1.

CONCLUSION

Thus, the creation of GEBPs — monoclonal
antibodies, has created new opportunities for the
treatment of patients with refractory and uncontrolled
BA. The use of monoclonal antibodies as targeted
therapy contributes to proper symptom control,
improved clinical picture, improved quality of life, as
well as socialization and realization of their abilities in
studies, creativity, sports, in many other areas of activity.
It allows us to conclude that GEBPs have a positive
impact not only on physical well-being, but also on the
mental health of patients.

However, despite the fact that there are positive
results of the usage of these drugs, animportant question
remains open about the consequences of prolonged
inhibition of non-specific immune defense factors and
a decrease in the content of eosinophils in the context
of the developing immune system of the child’s body.
Unfortunately, the data from modern clinical trials and
scientific research papers in this area are limited to adult
patients, which does not allow us to formulate a final
conclusion about the long-term effectiveness and safety
of using monoclonal antibodies in pediatric practice
today.
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