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One of the most pressing problem in pediatric is bronchial
asthma (BA) in children [9, 11]. The prevalence of severe
asthma is only 0.4—0.8 % in the pediatric population (or
7,12 % of all cases of child asthma). Severe asthma causes the
high economic costs, significant reduces quality of life and
increases disability [5]. In 75 % cases of severe asthma which
had been in childhood, keeps the same course in adulthood
[1]. In addition, this category of patients are most difficult to
diagnose, because on the one hand, children are often over-
looked symptoms, on the other hand - in clinical practice,
there are often cases of over-diagnosis of asthma.

According to various authors [1, 6, 7, 10, 12] health and
progress of different diseases cannot be treated without adap-
tation processes. Processes of adaptation directed to the
development optimal strategies of living system to ensure its
homeostasis. There is a clear relationship between level of
health of the organism and its adaptive capacity. It is thought
that adaptation is adaptation of the organism at the individual
and population levels to environmental conditions which
arise during evolution.

Adaptive norm» is a concept which includes part of mani-
festations general rate of reaction of the genotype which
combines only checked complex reactionas in these condi-
tions. Biological and social stress factors primarily affect the
individual level of adaptation. In order to estimate the level
of health person, must know his normal indicators. So, not
a whole person, a representative of a particular population
with a certain amplitude of adaptation and reserve capacity
should take place in the major medical and biological pre-
diction [5, 13].

The set of reactive of function are essence of adaptation.
These functions ensures adequate adaptation of the organism
to the effects of environment, effective and economic activity,
harmonious development and preservation of the relevant
parameters of homeostasis. Practically all the manifestations
of adaptation of the organism due to increased load on the
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respiratory and cardiovascular systems. For example, studies
have found that the level of adaptation of the child is formed
not only by the presence of certain variations in health status
as individual functional and reserve capacity which specific to
each constitutional type [1, 2].

Pathogenetic problems in the organism based on violation
of adaptation and regulation of homeostasis. Prevalence of
non-specific manifestations over specific largely determine
course of disease, effectiveness of treatment and prevention. It
was established, that the degree of stress adaptation mecha-
nisms depend from the level of chronic stress in the body. The
decompensated adaptive mechanisms predominate. As a
results the remorbid status of the organism moves into disecase
and result in disability. Diagnosis of the type of adaptive
responses allows to predict the course and severity premorbid
status and diseases and justify the correct treatment.

The prevalence of severe asthma in children is 1:1000, and
suffer mostly children older than 10 years. There are factors of
risk for development severe asthma include triggers (tobacco
smoke, exposure of allergens, viral infections, pollutants,
stress), lack adherence to treatment, presence of comorbidi-
ties. Of course, all this leads to disruption of adaptation. This
idea resulted us to determine the relevance of our study.

The aim of the study was study adaptation and spare capac-
ities in children with bronchial asthma (BA) depending of
age, course and severity of disease.

Materials and methods

There were examined 120 patients 3—18 years old with BA.
All patients were examined after receiving inform consent
from the patient and his parents in accordance with GCP
IHC. Diagnosis of asthma and its severity and controllability
were established Document under the Ministry of Health of
Ukraine dated October 8, 2013 Noe 868 «Uniform clinical
protocol of primary, secondary (specialized) medical care.
Asthma in children
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In order to study were made groups: Preschoolers — 3 to 5
years — 32 patients; schoolchildren — 6 to 11 years — 55
patients; teens — 12 to 18 — 33 patients. Depending on sever-
ity disease were following groups: patients with mild asthma —
40 patients; patients with moderate asthma — 64 patients;
patients with severe asthma — 16 patients. To solve this prob-
lem applied research general and special clinical methods.

Set of factors and indicators that can be easily identified
practitioner, including an outpatient basis were resaeched.

Historical information by interviewing parents and older
children were studied in order to fully assess of children and
the characteristics of asthma. All data were obtained through
questionnaire of parents, were supported by analysis of rele-
vant medical records (history of the child (f. 112), statement
epicrisis).

The level of functional adaptation (adaptive potential) was
determined by an index of functional changes (IFC) of the
body and evaluated according to the formula:

IFC=0,011xHR +0,014xSBP
+0,008xDBP+0,014xA+0,009xBW—0,009xHi—0,27

where HR — heart rate; SBP — systolic blood pressure;
DBP — diastolic blood pressure; A — age, number of years;
BW — weight, kg; Hi — height, cm.

Were identified four levels of IFC on the average and devia-
tion [4]. There are: satisfactory, stress adaptation, unsatisfac-
tory, failure of adaptation (Tabl. 1). Value IFC allow to clas-
sify by levels of adaptive capacity: satisfactory adaptation
(2,59), stress adaptation (2,6—3,09), unsatisfactory (3,10—
3,49), failure of adaptation (3,50 or more ). Evaluation IFC
for all its simplicity provides a systematic way to solve the
problem of quantitative measurement of health. It is deter-
mined that IFC as a complex integral indicator displays a
complex system of relationships and characterizes the func-
tioning of all systems.

Asthma has exacerbation, control and remission.
Standardized questionnaire Asthma control test (ACT) has
been used for monitoring of assessing severity of BA which
enables fast, just by history to assess the level of controllability
of the disease. Level of asthma control was assessed every
three months of treatment according to degree of care and
patients were divided into groups in which asthma was con-
trolled, partly controlled and uncontrolled according to the
evaluation of the physician and the patient and parents com-
pleted Asthma Control Test (ACT test). There were used ACT
test — for children from 4 to 11 years old and ACT test — for
children over 12 years old. Children under 12 years used
(ACT—child) which contains 4 questions for child and 3
questions for parents. Score < 19 — asthma is uncontrolled,
Score > 20 — asthma is controlled.

Results

Work carried out by public funds. Was analiesed level of the
IFC in children with different levels of severity of asthma.
Severity of asthma were divided into two options: intermittent
(episodic) and persistent (chronic). According to the classifi-
cation, BA were: intermittent — mild asthma (1step) and
persistent asthma (mild, moderate, severe — 2—4'™ steps).

There were not patients with satisfactory adaptation among
of the examined one. Stress adaptation was in half of children
patients (50,8 %). Unsatisfactory of adaptation (3) was in
40.8 % of children and failure of adaptation (4) was detected
in 8.4 % of cases. Thus, processes stress and poor adaptation
(88,3 %) predominate in children with asthma.

It was established that in children with mild asthma pre-
dominate unsatisfactory (50.0 %) and stress adaptation
(45,8 %) and failure of adaptation in a large percentage value
is present in patients with severe course of disease ( 18,2 %).
Children with mild and moderate BA versus with patients
with severe course, were significant decrease in the proportion
of children with stress adaptation (27,3 % vs. 50,0 % and
54,1 %) and significant increase in those with unsatisfactory
adaptation (54,5 % vs. 45,8 % and 37,6). Failure of adaptation
in the largest percentage is present in patients with severe
course of disease (18,2). It was established that more excited
adaptive capabilities of the organism, more severe course of
asthma.

Thus, was established that degree of severity BA depen-
dence from level of adaptation in children with asthma.

Also we studied distribution of children by level adaptation
capabilities based on age. According to data table. 3 there are
significant differences in the adaptation and reserve capacity,
depending on the age group in children with BA.

Depending of age stress adaptation predominates (78,1 %)
in preschool children. With increasing age of patients is a
redistribution towards poor adaptation: 41.8 % patients of
6—11 years old versus 21,9 % patients of 3—5 years old
(p < 0,05). Among adolescents unsatisfactory adaptation is
predominate (57.6 %) and 30.3 % of patients had failure of
adaptation (p <0,05). Violation of adaptive capacity in this
age group perhaps explained by inadequate answers from
adrenals, low levels of endogenous cortisol, which reduces t
adaptive capacity of the psyche to the formation of pathologi-
cal type of response to stress [13, 14]. All this indicates neuro-
endocrine disintegration, reduced adaptive potential. Thus,
was established dependence of adaptation and reserve capac-
ity of the organism to age and disease severity in children with
BA. So level of adaptation of the organism which determined
by index of functional changes can be one of the criteria for
prognosis of BA in children.

The goal of treatment of asthma is to achieve and maintain
full control under symptoms, asthma control and quality of
life for all patients, regardless of the severity disease.
Forecasting output to asthma control is an important element
of medical — diagnostic process. There are criterias for full
control of disease: lack of symptoms during the day, lack of
need for short—acting bronchodilators, lack exacerbations
and limitations in physical activity due to asthma symptoms
and normal lung function (in practice — achievement of
forced expiratory volume in the first second (FEV 1) and / or
peak expiratory flow volume (PEF)> 80 % due predicted or
individually best values). One aspect of achieving control
under asthma is its rational development of criteria and selec-
tion of optimal therapy.

Asthma was predominantly partly controlled, especially
severe asthma in the examined patients. By the level of asth-
ma control was assessed every three months of treatment,
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The index of functional changes to the definition of adaptive capacity in children 6-17 years rable
Age, Sex The index of functional changes
years satisfactory stress unsatisfactory failure
adaptation adaptation adaptation of adaptation
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Distribution of children by level adaptation possibilities considering severity of disease Table 2
Patients with BA
All
Level IFC Mild Moderate Severe
Abs % Abs % Abs % Abs %
1 - - - - - - - -
2 12 50,0* 46 54,1* 3 27,3 61 50,8*
3 11 45,8 32 37,6 6 54,5* 49 40,8
4 1 4.0% 7 8,2# 2 18,2* 10 8,4#
All 24 100,0 85 100,0 11 100,0 120 100,0
Notes: * - significant difference between the degree of severity BA (P <0.05); # — significant difference between IFC (p <0,05).
Table 3
Distribution of patients different age groups with BA accoding IFC
Age patients, years
All
Level IFC 3-5 6-11 12-18
abs % abs % abs % abs %
1 0 0 0 0 0 0 0 0
2 25 78,1*# 32 58,2*# 4 12,1 61 50,8
3 7 21,9 23 41,8 19 57,6*# 49 40,8
4 0 0 0 0 10 30,3*# 10 8,4#
All 32 100,0 55 100,0 33 100,0 120 100,0
Notes:* — significant difference between the patients with different age (p <0.05); # — significant difference between IFC (p <0.05)/

and patients were allocated to groups in which asthma was
controlled, partly controlled and uncontrolled as assessed by
doctor, patient and parents. Assessment course of asthma is a
complex process, because the severity disease can vary
depending on the patient’s behavior, response to therapy and
reflects complexity of predicting course of disease.

According to the evaluation of the physician, patient and
parents filled asthma control test there were only 8 (6,7 %)
children with full control asthma, in 51 (42,5 % ) patients was
partially controlled asthma and half patients ( 61 or 50,8 %) —
uncontrolled (p< 0,05).

Despite the fact that almost patients received basic anti-
inflammatory therapy as monotherapy IGCS or in combina-
tion with long-acting 3,-agonists or anti leukotrienes, 76,7 %
of patients took a few times per week a short—acting broncho-
dilators (Ventolin), 32,5 % of patients during the past year
were hospitalized with exacerbation of asthma.

When analyzing the ratio of patients and their parents to
their health how they assess level of control of disease were
found conflict with data were obtained by questionnaire ACT.
Among patients with partially controlled asthma in 60,1 % of
parents and patients were classified as disease control «rela-
tively good», and among patients with uncontrolled asthma —
in 27,9 % cases. Almost half of patients were corrected sup-
portive therapy. They took less medicines by themselves when
they felt good and more drugs when they felt worse. At same

time, according to Western experts criterias of asthma control
in clinical practice were achieved only in 5 % of patients [15].
We received the same data (complete control of asthma in
6,7 % of patients).

Some patients (27,5 %) had partly controlled and uncon-
trolled BA. It was due to wrong tactics of treatment which
didn’t met criteria of severity of disease. Among the defects of
therapy have been established by medical errors: appointment
of reduced doses of inhaled corticosteroids short courses of
treatment, no correction of treatment (basic therapy) uncon-
troled BA, reduced dose of IGCS and discontinuation of
treatment by parents without consulting a doctor, incorrect
assessment of symptoms by child, by his parents and by a doc-
tor. All this led to lack of control over disease.

Thus, among examined children with BA disease was usu-
ally partially controlled or uncontrolled course, especially
when asthma had severe course. Most common reasons for
this were: respiratory infections, atopy and inadequate pre—
treatment. Evaluation of controlled disease subjectively by the
patient, his parents or got filled in asthma control tests are not
the same. So to clearly identify degree of controllability of BA
in children should be used questionnaires.

Conclusions
It was shown there were significant differences in the level
of adaptation and spare capacities in children with BA.
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There was correlation between severity of the disease and
level adaptation and spare capacities of the body. With
increasing age of the patients is a redistribution towards poor
adaptation. There were 88,3 % of patients with stress and
unsatisfactory adaptation. Failure of adaptation were
observed in 8.4 % of cases. Patients with severe BA had a
failure of adaptation (18,2) and asthma was partially con-
trolled or uncontrolled. Should be applied questionnaire
(ACT) for clearly define of controllability asthma in chil-
dren. Level of adaptation and spare capacities in children
with BA is determined by the IFC, which may be one of
criteria for predicting course of asthma in children.
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AJANTALUUNOHHO-PE3EPBHbLIE BO3SMOX>XXHOCTHU
OPIFAHU3MA JETEW C BPOHXUAJNbHOWN ACTMOW
B. I1. Kocmpomuna, E. A. Peuxuna, JI. b. Hdpowyk,
B. A. Cmpuac, A. C. Jlopowenkosa

Pesiome

Lens uccnenosanus. Hzyuums adanmayuoHHO-pe3epeHble 803MONCHOC-
mu opeanuzma demeil, 60abHbIX OpoHxuanvHol acmmoii (BA), u meuenue
3a001€6aHUs 8 3A8UCUMOCIIU O BbIABNEHHBIX HAPYUIEHU.

Marepuanbt u Metonbl. Oocaedosano 120 demeii, 6oavhvix bA, 6 603-
pacme om 3 0o 18 nem, ¢ pazauunsiv meveruem 3abonesanus. lpumensiuce
obuleKAuHU"ecKUe U CheyuanbHble Memoobl 00cAe008aHUA.

Yposenv hynkyuonanvroii adanmayuu opeanusma (a0anmMayUoHHbLil
NOMEHUUAN) OUYEHUBAAU NO UHOEKCY (YHKUUOHANbHbIX usmenenul (UDH)
0p2aHU3Ma U BbIMUCASAU O (opmyae:

HDU = 0,011 x YCC + 0,014 x CAT + 0,008 x JIAO + 0,014 x B +
0,009 x MT — 0,009 x P— 0,27.

st oueHKu a0anmayuoOHHbIX 803MONCHOCHEI 04151 MANLYUKOS U 0e604eK
WKOAbHO20 603DACMA HA OCHO8e CPeOHell GeAudUHbl U CMUSMANbHOZ0
omKAoHeHuUsi onpedenensl yemvipe ypoeus UDU: ydoeremeopumenvhuiil,
Hanpscerue adanmayuu, Heyooeaemeopumenstbiil U cpblé a0anmayuu.

B meuenuu acmmur gvidensiau nepuod obocmpenus, KOHMpoab U nepuoo
pemuccuu. Jlna MoHUmMopuHea oyenku msaxcecmu meverus A 6vin ucnons-
306aH CMAHOAPMUSUPOBAHHYII ONPOCHUK — MeCM HO KOHMPOAI0 HAO acm-
moti (ACT), komopelii no3gonsiem Gbicmpo, MOAbKO HA OCHOBAHUU OAHHbIX
aHamHe3a oueHUums ypogers Konmpoaupyemocmu 6onezru: ACT-demckuii —
das demeit om 4 0o 11 nem u ACT 0as demeii cmapuie 12 rem.

Pesyasratsl 1 ux oocyxnenue. /Iposeden ananuz yposus HDOH y demei
¢ pasauunoli cmenenvto maxcecmu BbA. Ilo cmenenu maxcecmu acmmy
paszdensau Ha 06a eapuanma: unmepmummupyrouwas (3nu3oduyeckas)
U nepcucmupyrouast (XpoHU4ecKas,).

Cpedu 00c1e008aHHbIX G0NbHBIX He 0blA0 HU 00H020 NAUUEHMA, UMEHUe20
Yydoeaemeopumensvyto adanmauuro. Hanpsocenue adanmayuu Habarodanocs
¥ nonosunbl obcredosannvix demeii (50,8 %). Cocmosinue Heydoenemsopu-
menvro adanmayuu — y 40,8 % demeil, cpoie adanmauyuu Obin OOHAPYHCEH
6 84 % cayuaes. Taxum obpaszom, y demeil, 6oavHbix BA, npeobaadaiom
npoueccyl HanpsvceHus U Heyoogaemeopumenvtoll adanmayuu (88,3 %).
Y demeii ¢ neexoii maxcecmvto BA npeobaadarom npoueccol HanpsjiceHus
(50,0 %) u neyoosaemeopumenvhoii adanmauuu (45,8 %), a cpvie adanmayuu
6 001bUIOM NPOUEHIMHOM 3HAYEHUU NPUCYMCmBYem y O0AbHbIX ¢ MANCeNbIM
meueruem 3abonesanus (18,2 %). Y demeii dowkonbhoeo 603pacma 6 (hyHKuu-
OHUPOBAHUU AOANMAYUOHHOI CUCTEMbI NPE00AA0arOm NPOUECChl HANPSNCEHUS.
adanmayuu (78,1 %). C yseauuenuem 603pacma NAUUEHMO8 RPOUCXOOUM
nepepacnpedenerue 6 cmopory Heyodosiemeopumenvhot adanmayuu:y 41,8 %
nayuernmos 6 eospacme 6—11 aem npomus 21,9 % nayuenmos 6 sospacme
3—5aem (p < 0,05).

Y obcaedosannvix demeii BA umena npeumyujecmeenHo 4acmu4HoO
KOHmpoAupyemblil xapakmep, 0coberto npu mscenoii cmenenu. Ilo ypos-
Hi0 KoHmpoas BA, komopuiii ouenusaau Kaxcosie mpu mecsya neueHus,
OonbHble pacnpedensaucey Ha epynnel, 8 Komopsix bA 0biia konmpoaupye-
MOU, YACMUYHO KOHMPOAUPYEMOU U HEeKOHMPOAUPYeMOU — NO OGHHbIM
ouenKu epa4a u 3anoarenno2o nayuenmom u pooumensmu ACT. Tlo dannvim
OUeHKU 6paua u 3anoaHeHHo2o nauuenmom u pooumeaimu ACT, cpedu
00cne008anHbIX 60AbHbIX 06110 Moabko 8 (6,7 %) demeil, komopble umenu
NOAHbLIL KOHMPOAb HAO meuenuem 3abonesanus, y 51 (42,5 %) acmma 6bira
YaACMUYHO KOHMPOAUPYyeMoil u y noaogunst 6oavhuix (61 uau 50,8 %) —
nexowmpoaupyemot (p < 0,05).

BoBonpl. Yemanoeneno, umo y demeii, 6oavhvix BA, nabaodaromes
CyujecmeerHble pauius 8 yposHe a0anmaylOHHO-Pe3ePEHbIX 603MONCHOC-
meil, @ MaKice umMeem Mecmo 3agUcUMoCmy CMeneHy msjcecmu 3a601e6a-
HUsi Om YPOoSHS A0ANMAUUOHHO-DE3EePEHbIX BO3MONCHOCMEN Op2aHU3IMA.
C ysenuvenuem 603pacma nayueHmos NPOUCXooum nepepacnpedenexue
8 CIOPOHY Heyd061emeopumenbHol adanmayuu: y demeii, 6oavhoix bA, npe-
001a0arom npoyeccol HanpPANCeHUs U Heyo061emeopUmenvHol a0anmayuu.




Boavnoie ¢ maxcensim meuenuem bonesnu 6 18,2 % cayuaee umeau cpoie
adanmayuoHHbIX 803MOJNCHOCMell opeanusma, a bA y smux demeii Gvina
NpeUMyuecmeeHHo YacmuuHo KOHMpPOAUpYemol Ui HeKOHMpoAupyemou.
Jlas wemkoeo onpedenenus cmeneHu KoHmpoaupyemocmu meuenus bBA
¥y demeil caredyem npumeHsimb ONPOCHUK, A YPO8eHb A0GNMAUUOHHBIX 603~
ModcHOCmell opearusma, onpedeasrowuiics no HOHU, moxcem 6bimo 00HUM
U3 Kpumepues npocHo3uposarus meverus bAy demeii.

KnioueBbie cioBa: demu, 6poHxuanvhas acmma, a0anmayus Opeanu3-
ma, meyeHue.
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ADAPTATION AND SPARE CAPACITIES
IN CHILDREN WITH BRONCHIAL ASTHMA

V. P. Kostromina, E. A. Rechkina, L. B. Yaroshchuk,
V. A. Striz, A. S. Doroshenkova

Abstract

Aim. The aim of study was study adaptation and spare capacities in
children with bronchial asthma (BA) depending of age, course and severity
of disease.

Materials and methods. There were examined 120 patients 3— 18 years
old with BA.

The level of functional adaptation (adaptive potential) was determined by
an index of functional changes (IFC) of the body and evaluated according to
the formula:

IFC=0,011x HR + 0,014 x SBP + 0,008 x DBP + 0,014 x A + 0,009 x
BW — 0,009 x Hi — 0,27

Were identified four levels of 1FC on the average and deviation. There
are: satisfactory, stress adaptation, unsatisfactory, failure of adaptation.
Asthma has exacerbation, control and remission. Standardized questionnaire
Asthma control test (ACT) has been used for monitoring of assessing severity
of BA which enables fast, just by history to assess the level of controllability
of the disease. C-ACT test was used for children from 4 to 11 years old, and
ACT test — for children over 12 years old.

Results. /FC level was analyzed of the in children with different levels of
severity of asthma. Severity of asthma was divided into two options:
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intermittent (episodic) and persistent (chronic). There were no patients with
satisfactory adaptation among of the examined one. Stress adaptation was in
half of children patients (50,8 %). Unsatisfactory of adaptation was in 40.8%
of children and failure of adaptation was detected in 8,4 % of cases. Thus,
processes stress and poor adaptation (88,3 %) predominate in children with
asthma. In children with mild asthma predominate unsatisfactory (50,0 %)
and stress adaptation (45,8%) and failure of adaptation in a large percentage
value is present in patients with severe course of disease ( 18,2%). Depending
on the age stress adaptation predominates (78,1 %) in preschool children.
With increasing age of the patients is a redistribution towards poor adaptation:
41,8 % patients of 6—11 years old versus 21—9 % patients of 3—35 years old
(p <0,05).

Asthma was predominantly partly controlled, especially severe asthma in
the examined patients. By the level of asthma control was assessed every
three months of treatment, and patients were allocated to groups in which
asthma was controlled, partly controlled and uncontrolled as assessed by
doctor, patient and parents. According to the evaluation of the physician,
patient and parents filled asthma control test there were only 8 (6.7%)
children with full control asthma, in 51 (42,5%) patients was partially
controlled asthma and half patients (61 or 50,8 %) — uncontrolled
(p <0,05).

Conclusions. /t was shown there were significant differences in the level of
adaptation and spare capacities in children with BA. There was correlation
between severity of the disease and level adaptation and spare capacities of
the body. With increasing age of the patients is a redistribution towards poor
adaptation. Failure of adaptation was observed in 8,4 % of cases. Patients
with severe BA had a failure of adaptation (18,2 %) and asthma was
partially controlled or uncontrolled. Should be applied questionnaire (ACT)
for clearly define of controllability asthma in children. Level of adaptation
and spare capacities in children with BA is determined by the IFC, which
may be one of criteria for predicting course of asthma in children.

Keywords: children, bronchial asthma, adaptation, course.
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