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RISK FACTORS OF ATOPIC DERMATITIS IN CHILDREN AND THE MEANS FOR INDIVIDUAL PROGNOSIS
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Despite considerable progress in prevention and treatment of atopic dermatitis made in recent years, the issue remains topical, since in recent decades a significant
increase in the prevalence of atopic disorders is observed all over the world. The increased incidence of atopic dermatitis results from the human body exposure
to the wide range of factors, as well as from the factors’ specificity and mutual activation. Atopic dermatitis is a multifactorial disorder associated with genetic
predisposition to atopy, realized under the influence of environmental factors. The risk factors of pediatric atopic dermatitis are divided into endogenous and
exogenous factors, which are also affected by genetic susceptibility. It is worth paying attention to the fact that the factors are enhanced by triggers, which both
directly and indirectly influence the body in children and adolescents. A combination of multiple factors plays a key role in chronic pediatric atopic dermatitis. Also
do not forget about the impact of sanitation, hygiene, environmental factors, urbanization of the area of residence, and the presence of industrial enterprises in the
residential area on the health of children and adolescents. Atopic dermatitis has a negative impact on the quality of life of children and their families. There is a clear
need for further research. Currently, monitoring the effects of atopic dermatitis becomes relevant, it is aimed at addressing the issues of prevention. For its part,
timely identification of the risk factors and concomitant disorders are of inestimable value for the course of the disorder.

Keywords: hygiene, children and adolescents, atopic dermatitis, genetic factors, prognosis

Author contribution: Milushkina OYu, Timerzyanov Ml — academic advising, manuscript writing; Dubrovina EA, Khaertdinova LA — data acquisition, statistical
processing, literature analysis.

Compliance with ethical standards: the study was approved by the Ethics Committee of the Pirogov Russian National Research Medical University (protocol
No. 159 dated November 21, 2016). The informed consent was obtained for all participants. Participation in the study did not endanger the safety of individuals
and met the requirements of biomedical ethics.

<] Correspondence should be addressed: Ekaterina A. Dubrovina
Ostrovitianov ul. 1, Moscow, 117997, Russia; ekalexdubrovina@gmail.com

Received: 03.10.2021 Accepted: 25.11.2021 Published online: 30.12.2021
DOI: 10.24075/rbh.2021.026

®AKTOPblI PUCKA BO3HUKHOBEHUS ATOMUYECKOIO AEPMATUTA Y OETEW U NYTU
NMEPCOHAJIbHOIO NPOrHO3NPOBAHUA

O. tO. MunywikuHa' =4, E. A, Oy6posuHa’, M. V. TumepssaHos?, 1. A. XaepTavHosa?

"POCCUINCKIMIN HaUMOHabHbIN UCCNeaoBaTenbCKMn MeanUnMHCKA yHreepeuteT uM. H. . Minporosa, Mockea, Poccus
2 KagaHckuii MprBOmKCKUIN dheaepasibHblii yHMBepcuTeT, KadaHb, Poccrs

HecMOoTpst Ha 3HAYUTENBHBIN MPOTrPECC, LOCTUMHYThI 38 NOCNEAHNE rofbl B MPOMUNAKTUIKE U NEHEHM aTOMMHECKOro AepMaTuTa, 3Ta npobnema He yTpatiia CBoein
3M10604HEBHOCTU, TaK Kak BO BCEM MVPE B MOCNeAHVE AECATUNETIS OTMEHAETCS 3HAYUTENbHBIA POCT aTonMYecKx 3aboneBaHui. YBenmyeHne 3abonesaeMocTu
aToOMMYECKVM [1epPMaTUTOM BbI3BaHO BO3AENCTBMEM OOLUMPHOIO KOMMeKca (hakTOpOB Ha OpraHvaM YenoBeka, MX CneumdUuKon 1 B3avMOaKTUBALMEN.
ATONMHECKUI AEPMaTUT OTHOCUTCH K MHOrO(akTOPHOW NaTonornn ¢ HaCneACTBEHHOW MPeapacnonOXXeHHOCTBIO K aTonuuy, OCYLLECTBASEMON NOL BAVSHUEM
(haKTOPOB BHeLLHe cpefpl. PakTopb! prcka pas3BUTUS aTOMMHECKOro AepMaTtnTa y feTei NoApasAenstoT Ha SHAOMEHHbIE 1 3K30reHHble hakTopbl, Ha KOTopble
TaKKe BNAET reHeTndeckasn npeapacnonoXeHHoCcTb. CTouT 0bpatnTe BHUMaHKE Ha TO YTO (DakTopbl YCyrybnstoTcst AeNCTBMEM TPUITEPOB, KOTOPbIE Kak Ha
NMPSIMYIO, TaK U KOCBEHHO BO3AEVICTBYIOT Ha AETCKUNA 1 MOAPOCTKOBbIA OpraHuaM. oy TeHEHNN XPOHUHECKOrO aTonMmMYecKoro AepmartuTa y AeTel Kto4eByo
pOfb UrpaeT COBOKYMHOCTb MHOXECTBa (PakTopoB. He CToUT 3abbiBaTb O BUSHUM CAHUTAPHO-TUMVIEHNHYECKNX U SKOMOMMYECKMX (DaKTOPOB Ha COCTOSHUE
3[0POBbA AETEN 1N NOAPOCTKOB, ypOaHM3aumm MECTHOCTU UX MPOXMBAHMSA 1 MPOMbILLNEHHBIX NPEAnPUATUN Ha HEN NOKaNM30BaHHbIX. ATOMUYECKMA AepMaTuT
HeraTvBHO B/IMSIET Ha KA4YECTBO >XXN3HW MaLMEHTOB U X CEMEN, CyLLIECTBYET siBHAs HEOOXOAMMOCTb MPOBELEHNS AaNbHENLLINX MCCnefoBaHuin. Ha ceroaHsLLHmni
[eHb MOHUTOPVPOBaHME BO3AEVICTBUSI aTOMMYECKOro AepMaTuta npuobpeTaeT 3Ha4vMOCTb WM HampaBfeHO Ha pelleHne BOMPOCOB MPOMUIAKTUHECKO
HanpaBneHHOCTW. B cBOO o4epenpb, CBOEBPEMEHHOE BbISBNEHME (PAKTOPOB PUCKa €ro PasBUTUS, a Takxke COMyTCTBYIOLLEN MaTonormm UMeeT HEeOLEHUMO
BaXKHOE 3HAYeHNe B TEHEHNN AaHHOW NMaTonormm.
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In recent decades, atopic dermatitis has been classified
as a socially significant disease, the so-called “disease of
civilization” [1, 2, 3]. Risk factors, directly related to lifestyle and
habitat, play a vital part in the atopic dermatitis development
and progression [4, 5, 6].

Atopic dermatitis is a multifactorial disorder associated with
genetic predisposition to atopy, realized under the influence of
environmental factors [7, 8, 9, 10].

Children have some risk factors for atopic dermatitis,
which are divided into endogenous (genetic factors, atopy,
skin hyperreactivity) and endogenous (food, household, pollen,
epidermal, fungal, bacterial, and vaccine-associated factors,
as well as tobacco smoke, pollutants, xenobiotics, etc.) factors
[11]. It is worth paying attention to the fact that the triggers
could be enhanced by such factors as climate, geographical
factors, malnutrition, non-compliance with personal hygiene
practices, viral infections, and psychological stress, which is
confirmed by research data [12].

Currently, genetic predisposition in patients with atopic
dermatitis is not in dispute [13, 14, 15, 16]. According to
the research [17], 53.4% of children had a family history of
atopic dermatitis. Moreover, in 9 patients, allergic diseases
were diagnosed in both patients (14.3%). According to other
reports, predisposition to allergy was observed in 82% of cases
[18]. I. M. Shevchenko et al. (2015) believe that it's allergy in
mother’s history that increases the risk of atopic dermatitis in
children in their first year of life (x2 = 24.04, p = 0.000001),
TORCH infections (x2 = 9.93, p = 0.001) [19].

The combination of socio-hygienic, biomedical,
environmental and hygienic factors plays a key role in the
development and persistence of chronic atopic dermatitis
[20, 21, 22].

In recent years, the impact of environmental factors on the
pediatric allergic diseases was investigated and proven [23,
24]. The relationship between the degree of air pollution and
the prevalence of allergy was detected [25, 26]. It's been proven
that higher incidence of atopic dermatitis is found in children
who live in urban areas, especially in the environmentally
damaged regions [27].

In scientific literature, the researchers focus on the impact
of antenatal and neonatal risk factors on the development of
atopic dermatitis in children [28, 29, 30].

Factors constituting the primary entities of atopic dermatitis,
such as alimentary factors, infection, preventive vaccination,
taking medications, genetic factors, fetal diseases, have been
specified [31, 32]. It's been proven that caesarean delivery
results in higher likelihood of early-onset atopic dermatitis
compared to normal delivery [33]. Furthermore, complicated
pregnancy is observed in 96.7% of mothers of the surveyed
children with atopic dermatitis [34].

METHODS

The review of 67 papers addressing the course of atopic
dermatitis in children and adolescents was the research
method. Assessing the data on the risk factors and disease
development enables complete and detailed specification of
the preventive medical and recreational guidelines for both
individuals and groups.

RESULTS
The impact of biomedical and socio-hygienic risk factors on

the development of allergy in children was assessed [35, 36].
Factors related to inadequate sanitation, poor hygiene and

unfavorable environmental conditions in the child’s residential
space, such as occupational hazards, maternal smoking
cessation, toxicosis of the first or second half of pregnancy,
delivery complications, breastfeeding duration, have a
prominent effect [37, 38].

The impact of sanitation, hygiene and environmental factors,
such as the amount of living space per household member
and passive smoking, on children’s health was assessed. In
that connection, the disappointing trend was revealed, i. e. the
increase in the number of smoking mothers by 2.5 times over
the past decade [39, 40].

The data on the impact of parental occupational factors
on children’s health were studied; high prevalence of allergic
diseases in children of employees working at the chemical and
petrochemical enterprises was revealed [41].

The impact of miltiple factors on the development of fungal
infections in children with atopic dermatitis was studied; the
degree of influence and magnitude were assessed for risk
factors affecting the children at various stages of life starting
with intrauterine development [42, 43]. The study [44]
emphasizes that the development of cutaneous mycoses is
interrelated with the atopic dermatitis severity and the extent
of the lesion. Such symptoms of atopic dermatitis as dry skin,
itching, erythema, peeling/oozing, edema/papules, excoriation,
lichenification, and sleep disorder positively correlate with the
development of cutaneous mycosis.

Information is provided on the degree of the risk factors
influence on the development of atopic dermatitis combined
with respiratory allergy in children [45, 46].

Forecasting, which is currently widely used in many fields
of research, also finds its use in medicine [47, 48, 49, 50].
Predicting the course of various disorders is a topical issue
in medicine due to the possibility of disease prevention by
targeting various stages of the disease and managing their
development in the right direction. In their papers, researchers
show the feasibility of using mathematical methods for individual
prediction of pediatric allergic diseases.

The prognosis of respiratory and cutaneous manifestations
of allergy in children with early-onset exudative diathesis was
defined. The method for early prediction of allergic reactions
based on the family history and the course of intrauterine
development was developed in order to identify the groups
at high risk. The method for prediction of pediatric allergic
diseases was tested in the context of identifying the allergy
clinical form.

A model was developed enabling individual prediction of the
risk of atopic dermatitis in children based on the combination
of maternal and children’s risk; the measures for eradication
or reduction of unfavorable social, hygienic and other factors,
contributing to the disorder, were recommended. The method
for prediction of the extended immune parameters in children
with allergic dermatoses was also proposed.

The diagnosis of gnoseological indicators, sich as medical
history, clinical and laboratory data, and immune parameters,
is essential for the prediction of the atopic dermatitis course in
the newborn and first year babies with food allergies.

The method for prediction of early-onset atopic dermatitis
based on the family history, associated with atopic dermatitis,
has been identified, which could increase the efforts to develop
the groups for primary disease prevention.

Mathematical model for individual prognosis of the development
and progression of pediatric allergic disorders was developed
based on asessing the strength and hierarchy of influences for
various group of factors [50]. Stages of the prevalence of allergic
diseases were predicted based on the planned alterations in air
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pollution: namely, the annual increase in the prevalence of atopic
dermatitis could reach 0.4-0.9% of cases.

The use of mathematical forecasting of immune parameters
in older children with atopic dermatitis, and software developed
based on the research results and calculations are recognized
by scientists as a creative way to predict the impairments in
patients with this disorder.

The use of mathematical models to define the risk of the
atopic dermatitis symptom emergence in children of various
age and predicting the sustained remission are beneficial.
The authors have defined the adverse factors, such as diffuse
and extensive forms of atopic dermatitis, concomitant skin
diseases, early disease onset, affecting the duration of the
recurrent disease.

Mathematical model for prediction of the pediatric atopic
dermatitis course is recommended. The authors emphasize
that the use of the logistic regression equation developed
based on 16 predictor variables, for which the significance
levels were within 5% (Wald test), facilitates identification
of children at risk of atopic dermatitis in the population.
Alternative study performed by the same researchers reports
the use of mathematical model to predict the risk of bronchial
asthma in children with this disorder. The logistic regression
equation includes 7 predictor variables (age; intrauterine
infection; pneumonia, acute obstructive bronchitis, and chronic
adenoiditis in children above the age of two; paternal and
maternal (mother’s relatives) history of allergy).
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An individual predictive model of hypersensitivity to fungal
allergen Phoma betae in children with atopic dermatitis
was developed. The method for individual prognosis of the
combined forms of atopic dermatitis in children with respiratory
allergies based on the Bayesian approach was detailed.

DISCUSSION

Many authors point out that studying the factors contributing
to allergic reactivity and the use of those in combination
with forecasting are primary points for minimization of the
disorder.

CONCLUSIONS

Regardless of multiple studies and reviews focused on studying
the role of potential risk factors in the development and
progression of atopic dermatitis, we have found no reports of
the comprehensive studies of the impact of risk factors on the
emergence of the atopic dermatitis complicated forms aimed
at developing predictive models. Such studies are essential,
these would make it possible to develop individual predictive
models of the course of atopic dermatitis complicated by
bacterial and fungal infections. This aspect would enable the
development of the recovery program and the number of
preventive measures for the groups with atopic dermatitis at
high risk of complications.
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