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Introduction

Given the frequency of recurrent wheezing (up to 50 % of cases) in young children during the first year after
bronchiolitis, the assessment of the prognostic value of diagnostic biological markers of bronchiolitis requires special
attention.

According to modern concepts, mast cells, eosinophils, play a significant role in the pathogenesis of bronchiolitis,
with degranulation of which the release of cationic proteins (eosinophilic cationic protein (ECP), eosinophil-derived
neurotoxin (EDN)) and molecular mediators, namely vascular cell adhesion molecule-1 (VCAM-1), which is a regulator
of leukocyte adhesion and transendothelial migration. That is why VCAM-1, ECP and EDN are discussed as important
prognostic markers in assessing the risk of recurrent wheezing in children with bronchiolitis.

The aim of the study. To analyze the risk factors for recurrent wheezing in children with bronchiolitis, considering
allergic history, the influence of external factors (passive smoking, place of residence), levels of VCAM-1, ECP, EDN
in the blood serum.

Material and Methods. This article is a part of the research work of the Department of Paediatrics No. 1 of Vinnytsia
National Medical University named after M.1. Pyrohov on the topic "Optimization of diagnosis and treatment of somatic
pathology in children”, state registration No. 0115U007075.

A clinical examination of 67 infants was carried out. The main group consisted of 34 children with bronchiolitis
without a complicated allergic history. The comparison group consisted of 33 children with bronchiolitis who had a
burdened allergic history. The average age of the children in the main group was 8.4+1.6 months, and 6.2+1.4 months
in the comparison group. The analytical component of the study was based on parametric survival models (Weibull and
generalized Gamma models). The analysis of Weibull models was performed in the statistical packages of analytical
system R for Mac OS X FAQ, Version 3.1.0 2014-04-10, R. app 1.64 based on the Mac OS X 10.9 platform, 64-bit Intel
Core i7 architecture.

The study was approved by the Commission on Biomedical Ethics for compliance with the moral and legal rules for
conducting medical research at Vinnytsia National Medical University named after M.I. Pyrohov. It was established
that the research does not contradict the basic bioethical norms and meets the principles of compliance with the basic
provisions of the GCP (1996), the Council of Europe Convention on Human Rights and Biomedicine (04.04.1997), WMA
Declaration of Helsinki on Ethical Principles for Medical Research Involving Human Subjects (1964-2008) and Order
of the Ministry of Health of Ukraine No. 690 of 23.09.2009 (as amended by Order of the Ministry of Health of Ukraine
No. 523 of 12.07.2012). All patients were informed about the purpose and possible consequences of the research
procedures. All patients signed an informed written consent to participate in the study prior to the procedure.

Results of the study. The risks of recurrent wheezing in children with bronchiolitis according to the Weibull model
were allergic history ( f=1,996) mixed feeding, and to an even greater extent artificial feeding ( p=7,832 and }=8,337).
High serum levels of ECP p=5,03, EDN [=0,182 and VCAM-1 [=0,0254 are reliable markers of increased risk of
recurrent wheezing in children with bronchiolitis. Living in rural areas ( f=-5,8) significantly reduces the risk of
recurrent wheezing in children with bronchiolitis compared to children living in urban areas =0.0162).

Conclusions. 1. The levels of VCAM-1, ECP and EDN in the blood serum were recognized as reliable markers for
the prognosis of recurrent vesicitis in children with bronchiolitis. The level of EDN < 7 ng/ml in the blood serum is a
prognostic marker for the risk of recurrent wheezing in children with bronchiolitis.

2. The hypothesis that artificial feeding in children with bronchiolitis with a complicated allergic history confirms
and significantly increases the risk of recurrent vesicitis in children with bronchiolitis. The hypothesis about the role of
passive smoking exposure in a significant increase in the risk of recurrent wheezing in children with bronchiolitis was
confirmed only for patients with EDN levels not exceeding 7 ng/ml in the blood serum.

Key words: Bronchiolitis; Recurrent Wheezing,; Bronchial Obstruction; Children; Early Age; Mathematical Model;
Vascular Cell Adhesion Molecule-1,; Eosinophilic Cationic Protein; Eosinophil-derived Neurotoxin.

Introduction
Modern research is increasingly focusing on

in bronchiolitis remains relevant [2].
According to current concepts, mast cells,

the course of bronchiolitis in young children, as
this disease remains the leading cause of not only
hospitalization but also recurrent wheezing [1, 3].
Today, the study of the cause-and-effect relationships
of pathophysiological changes in the bronchial tree
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eosinophils, play a significant role in the pathogenesis
of bronchiolitis, with their degranulation releasing
inflammatory mediators (histamine, cationic proteins,
cytokines, leukotrienes) and molecular mediators,
namely vascular cell adhesion molecule-1, which is a
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regulator of leukocyte adhesion and transendothelial
migration. Exposure to an infectious factor in
bronchiolitis increases the expression of this molecule
on the respiratory endothelium by supporting leukocyte
infiltration [4].

Studies have confirmed that the genesis of
bronchiolitis is closely related to hereditary
predisposition to atopy and allergic history [5].
In allergic inflammation, eosinophils enhance the
inflammatory response of the airways, which leads
to bronchiolar edema, mucus hyperproduction, and
subsequent remodeling of the respiratory epithelium
[6]. Eosinophilic cationic protein (ECP) and eosinophil-
derived neurotoxin (EDN) are the main proteins
contained in eosinophil granules and are markers of
cosinophil-mediated inflammation in bronchial tree
lesions [7, 8]. For this reason, serum levels of VCAM-1,
ECP and EDN are suggested as markers of bronchiolitis
severity [9, 10]. However, the issue of their prognostic
value in the risk of recurrent wheezing in children with
bronchiolitis remains unresolved.

The aim and objectives of the study

To analyze the risk factors for recurrent wheezing
in children with bronchiolitis, considering history,
the influence of external factors (passive smoking,
place of residence), levels of VCAM-1, ECP, EDN in
the blood serum.

Material and Methods

This article is a part of the research work of the
Department of Paediatrics No. 1 of Vinnytsia National
Medical University named after M.I. Pyrohov on the
topic "Optimization of diagnosis and treatment of
somatic pathology in children", state registration No.
01150007075.

A clinical examination of 67 young children
was carried out. The main group consisted of 34
children with bronchiolitis without a complicated
allergic history. The comparison group consisted
of 33 children with bronchiolitis who had a
complicated allergic history. The average age of
the children in the main group was 8.4+1.6 months,
and in the comparison group - 6.2+1.4 months.
The inclusion criteria for the study were: children
with bronchiolitis, full-term infants, children aged
0 to 12 months, informed consent from the child's
parents to participate in the study. The exclusion
criteria were children with congenital malformations
of the bronchopulmonary system or cardiovascular
system, children with bronchopulmonary dysplasia,
gastroesophageal reflux disease and preterm infants.

The analytical component of the study was
based on parametric survival models (Weibull and
generalized Gamma) [11-13]. Weibull models were
analyzed in the packages of the statistical analytical
system R for Mac OS X FAQ, Version 3.1.0 2014-
04-10, R. app 1.64 based on the Mac OS X 10.9
platform, 64-bit Intel Core i7 architecture [14-16].

The model parameters were calculated in a
package using the Gibbs sampler and the Hamiltonian
dynamics (Hamiltonian Dynamic Sampler) [17,18].
The dependent variable of the model was the time to
the first signs of recurrent wheezing after inpatient
treatment for bronchiolitis. Predictors included were
the child's age, place of residence, history of allergic

manifestations, passive smoking, type of feeding,
serum levels of VCAM-1, ESR and EDN, and
severity of bronchiolitis (assessed through the proxy
variable "duration of hospitalization"). Preliminary
data preparation and convergence studies in Markov
chains were performed using the mathematical
analytical system R version 3.1.0 based on the CODA
package. All the graphical images presented here
were also created in R (GRAPHICS package) [14].
The study was approved by the Commission on
Biomedical Ethics for compliance with the moral
and legal rules for conducting medical research at
Vinnytsia National Medical University named after
M.I. Pyrohov. It was established that the research does
not contradict the basic bioethical norms and meets the
principles of compliance with the basic provisions of
the GCP (1996), the Council of Europe Convention on
Human Rights and Biomedicine (04.04.1997), WMA
Declaration of Helsinki on Ethical Principles for
Medical Research Involving Human Subjects (1964-
2008) and Order of the Ministry of Health of Ukraine
No. 690 of 23.09.2009 (as amended by Order of the
Ministry of Health of Ukraine No. 523 of 12.07.2012).
All patients were informed about the purpose and
possible consequences of the research procedures.
All patients signed an informed written consent to
participate in the study prior to the procedure.

Research results and discussion

The analysis of the heterogeneity of EDN levels
in the blood serum revealed two groups of children
differ by its value. For a detailed study of serum
EDN levels as a risk factor for recurrent wheezing,
we analyzed its distribution among the groups of
children examined (Fig. 1-2).

Clearly, a serum EDN level of 7 ng/ml is the
threshold for the allocation of group 1 of 28 children
with an EDN < 7 ng/ml. For children in group 1,
we applied f model with separate linear predictor
and scaling parameter, yet integrated by a single
likelihood function, which greatly increases the
reliability of the estimator.

To assess the quality of the description of the two-
population model data, we created histograms for the
distribution of two types (Martingale and Deviance)
of residuals (Figs. 3-4). These distributions are
indicative of the reproduction of the patterns obtained
in a heterogeneous population of patients. Thus, in the
pathogenetic mechanisms of allergic inflammation,
the basis of heterogeneity was the level of EDN in the
blood serum. An increase in this marker may indicate
the degree of activation of the main pro-inflammatory
cells of allergic inflammation, and thus indirectly the
severity of the inflammatory process with bronchiolitis.

Hypothesis testing was based on regression effect
estimates using two models. The single-population
Weibull model provides less valid estimates because
not all included predictors of risk.

The results of the single-population Weibull model
are shown in Table 1. The Parameter column describes
the name of the model parameter from the software
script. The Effect column indicates the effect that
the parameter estimates. Parameter estimates can be
found in the Estimate column. The standard errors of
the parameter estimates are listed in the "m" column,
as this letter denotes sampling error.
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Fig. 3. Distribution of Martingale
residuals of the two-population model

The 95% confidence interval of the parameter estimate
is represented by the 2.5% and 97.5% centiles of the
posterior distribution of the MSMS sampling estimates.
The regression effects are reliable if their confidence
intervals do not contain zero values. According to the
Weibull model, regression effects express the influence
of a factor on the risk of recurrent wheezing. For
example, the child's age has no significant effect on
the risk of recurrent wheezing, as the 95% confidence
interval includes zero: [-1,929; 1,170]. Negative values
suggest a decreased risk of recurrent wheezing, whereas
positive values indicate the opposite.

Thus, the reliable influence on the risk of recurrent
wheezing in children with bronchiolitis was exerted
according to the Weibull model by the following
factors:residenceinruralareas, RR=exp(1.017)=2.76;
allergic history, RR=exp(0.691)=2.0; serum level
of VCAM-1, RR=exp(1.097)=3.0; severity of
bronchiolitis, RR=exp(1.433)=4.2.
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Deviance residuals

Fig. 4. Distribution of deviant residuals
two-population model

The assessment of the booster effect of VCAM-1 on the
modification of risk caused by EDN, as well as the effect
of EDN itself, cannot be achieved within the framework of
a single-population Weibull model, as mentioned earlier
due to the presence of EDN heterogeneous populations
among children with bronchiolitis. Therefore, it is more
appropriate to test hypotheses regarding regression
effects using a two-population model that incorporates
heterogeneity through a composite likelihood function.

Importantly, the shape parameter kappa=6.624
indicates a small delay in the onset of recurrent
wheezing, reducing the positive time dependence, that
is, it poorly reproduces the delayed right-tailed cases of
the time interval distribution before the onset of initial
wheezing symptoms.

The results of the two-population
Weibull model are presented in Tables 2-3 in
the context of the two populations. It is important
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to understand that the parameters for both
populations were estimated together through a
composite likelihood function, and the respective
parameter estimates are presented separately solely
for the comprehensibility of examining the two
heterogeneous populations of children. Thus, Table
2 shows the results of the two-population Weibull
model for assessing the risk of recurrent wheezing
in children with a history of bronchiolitis for the
population of children (39 people) with high EDN
levels (> 7 ng/ml) in the blood serum. The regression
coefficients in the table and in the text of the software
module are denoted as beta.

Thus, for children with bronchiolitis and high

EDN levels in the blood serum, the following
factors significantly influenced the risk of recurrent
wheezing: residing in rural areas (f=-5.8) decreases
the risk of recurrent wheezing; allergic history
(p=1.996); mixed feeding, and to an even greater
extent, artificial feeding (f=7.832 and PB=8.337);
deficiency and insufficiency of vitamin D (f=2.81);
high level of IgE in serum ($=5.03); level of EDN
in serum (B=0.182); level of VCAM-1 in serum
(p=0.0254) are significant markers of increased risk
of recurrent wheezing in children with bronchiolitis.

The duration of hospital stay for children with
bronchiolitis (f=-1.82) is also a significant risk
factor for recurrent wheezing.

Table 1

Results of the single-population Weibull model for assessing the risk of recurrent wheezing
in children with bronchiolitis (according to anamnesis)

The results of the two-population Weibull model estimation of the risk of recurrent wheezing

in children with bronchiolitis, (EDN > 7 ng/ml)

Effect. Parameter. Assessment. m 2,5% 97,5%
Constant beta[1] -7,8454 0,2600 -18,6162 3,0831
Age of the child beta[2] -0,3773 0,0135 -0,9877 0,1423
Accommodation (village) beta[3] -5,8238 0,1131 -10,7472 -2,2757
Allergy history beta[4] 1,9961 0,1505 0,1794 3,5399
Passive smoking beta[5] -1,3657 0,0977 -5,0526 2,0796
Mixed feeding beta[6] 7,8317 0,0989 3,9828 12,4698
Artificial feeding beta[7] 8,3371 0,1093 4,3640 13,5118
Vitamin D concentration beta[8] 2,8105 0,0444 1,1899 4,8500
ECP concentration beta[9] -8,6840 0,3830 -23,7479 4,9894
IgE concentration beta[10] 5,0301 0,1079 1,051 10,4180
CC16 concentration beta[11] -0,1577 0,0030 -0,2768 0,0609
EDN concentration beta[12] 0,1815 0,0045 0,0323 0,3763
VCAM-1 concentration beta[13] 0,0254 0,0010 0,0117 0,0674
Severity of bronchiolitis beta[14] -1,8245 0,0385 -3,5799 -0,4877
VCAM_ECP beta[15] 0,0490 0,0016 -0,0228 0,1284
VCAM_EDN beta[16] -0,0023 0,0000 -0,0043 0,0007
Form kappa1 4,3067 0,0553 2,5291 6,5371

Effect. Parameter. Assessment. m 2,5% 97,5%
Constant beta[1] 0,7786 0,6739 0,1048 1,4525
Age of the child beta[2] -0,3794 1,5493 -1,9288 1,1699
Accommodation (village) beta[3] 1,0167 0,7569 0,2598 1,7735
Allergic history beta[4] 0,6910 0,0143 0,6767 0,7053
Passive smoking beta[5] -0,0471 1,3386 -1,3857 1,2915
Mixed feeding beta[6] -0,0231 1,1674 -1,1905 1,1444
Artificial feeding beta[7] -0,0612 1,0305 -1,0918 0,9693
Vitamin D concentration beta[8] -0,1463 0,3724 -0,5186 0,2261
ECP concentration beta[9] 0,5441 1,2135 -0,6694 1,7576
IgE concentration beta[10] -0,4133 1,5431 -1,9564 1,1298
CC16 concentration beta[11] -0,1080 0,1576 -0,2655 0,0496
EDN concentration beta[12] -0,4033 1,5884 -1,9918 1,1851
VCAM-1 concentration beta[13] 1,0969 0,0872 1,0097 1,1841
Severity of bronchiolitis beta[14] 1,4333 0,3052 1,1281 1,7386
VCAM_ECP beta[15] -0,2683 0,4136 -0,6819 0,1454
VCAM_EDN beta[16] -0,3206 0,1437 -0,4644 -0,1769
Form kappa 6,6242 0,6829 5,9414 7,3071
Std. deviation sigma 0,1526 0,0157 0,1369 0,1683

Table 2
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Table 3 describes children with bronchiolitis with
a very low risk of recurrent wheezing (the number of
such children in the sample is 28). Thus, the constant
of such children (b[1]= -2405) is significantly lower
than the constant of the first population (beta[l]=-
7.85). Additionally, the shape parameter for the second
population of children (kappa2=159.2) significantly

exceeds that of the first population of bronchiolitis
patients (kappal=4.31). These parameters indicate a
significantdelay in the occurrence of recurrent wheezing
in the second population of children compared to the
first. The second population of "resistant" children is
located in the right tail of the distribution and includes
half (20 out of 44) of the right-censored cases.
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Table 3

Results of the two-population Weibull model for assessing the risk of recurrent wheezing
in children with bronchiolitis (EDN = 7 ng/ml)

Effect. Parameter. Assessment. m 2,5% 97,5%
Constant b[1] -2405,45 214,62 -3112,50 -654,70
Age of the child b[2] -6,6086 3,2309 -21,6570 6,5431
Accommodation (village) b[3] 517,80 73,73 145,27 779,95
Allergic anamnesis b[4] 679,57 75,68 195,76 931,69
Passive smoking b[5] 1114,77 113,17 323,92 1517,89
Mixed feeding b[6] -2483,62 1868,63 -7496,91 243,37
Artificial feeding b[7] 767,33 71,20 218,44 1001,42
Vitamin D concentration b[8] 448,31 44 .56 110,58 592,67
ECP concentration b[9] -1544,18 152,56 -2054,95 447,95
IgE concentration b[10] 264,73 61,80 -155,63 518,19
CC16 concentration b[11] -6,7805 0,7412 -9,9228 1,9798
EDN concentration b[12] 32,8938 21,5136 -20,8711 85,0387
VCAM-1 concentration b[13] 17,8356 1,5776 4,9701 22,5995
Severity of bronchiolitis b[14] -12,7018 4,3377 -35,7930 13,9095
VCAM_ECP b[15] 1,1121 0,1650 -0,0755 2,2583
VCAM_EDN b[16] -3,0951 0,2694 -4,0230 0,8986
Form kappa2 159,20 19,18 47,01 262,99

The estimates of regression coefficients for the
second population show a significant impact of
the following factors and markers on the risk of
developing recurrent wheezing: living in a rural
area f=517.8); allergic history f=679.57); passive
smoking p=1114); artificial feeding f=767.3);
vitamin D deficiency and insufficiency p=448,3), and
elevated level of VCAM- 1 in the blood serum (=
17.84). These factors are likely to increase the risk
of recurrent wheezing in children with bronchiolitis.

Thus, testing the hypotheses using the two-
population mixed Weibull survival model confirms
the first hypothesis while only VCAM and EDN
levels in the blood serum proved to be significant
prognostic markers. The role of EDN is particularly
important for making predictions, as it determines the
heterogeneity of the two populations. However, the
hypothesis regarding the level of VCAM in the blood
serum as an important indicator of the pathogenic
process that stimulates the production of ECP and
EDN markers is not confirmed.

However, the hypothesis for both populations
is confirmed that both a history of allergies and
artificial feeding significantly increase the risk of
recurrent wheezing in children with a history of
bronchiolitis. The hypothesis regarding the role of
passive smoking in increasing the risk of recurrent
wheezing in children with bronchiolitis is only
confirmed for children with an EDN level in the
blood serum that does not exceed 7 ng/ml.

Given the prevalence of recurrent wheezing, the
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search for prognostic markers in young children with
a history of bronchiolitis remains relevant.

Immune cells and molecular mediators play a
significant role in the pathogenesis of inflammation
in bronchiolitis, which are involved in the local
inflammatory response in the airways under
the influence of viruses or bacteria [19, 20]. In
inflammation, leukocyte transport is regulated by the
complex and coordinated actions of many molecular
mediators, including chemokines, selectins, and
cell adhesion molecules, including VCAM-1 [9,
21]. Oxidative stress, which develops in respiratory
pathology at the systemic level, can contribute to the
development of endothelial dysfunction involving
VCAM-1 [22]. However, there are no reports
in literature on the significance of endothelial
dysfunction as a risk factor for recurrent wheezing in
young children with bronchiolitis.

In our opinion, it is important to search for
diagnostic markers of allergic inflammation in
bronchiolitis, considering the predisposition of
children with a complicated allergic history to the
risk of recurrent wheezing.

The main proteins of eosinophils are ECP and
EDN, which not only reflect the activity of the
latter, but also increase in allergic discases as well
as other inflammatory processes [23, 24]. ECP
and EDN levels may be indicative of the degree
of activation of major pro-inflammatory cells in
allergic inflammation and hence, indirectly, of the
severity of the inflammatory process. In scientific
literature, increasing attention is being given to the
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determination of eosinophilic cytotoxic substances in
the blood serum. Specifically, a correlation has been
established between the serum levels of eosinophilic
cytotoxic substances and the severity of the patient's
condition in an allergic process [25].

In our study, we aimed to investigate the possible
role of allergic inflammation markers (ECP and
EDN) as risk factors for recurrent wheezing in young
children with bronchiolitis.

Conclusions.

1. Levels of VCAM-1, ECP, and EDN in the blood
serum are reliable markers for predicting recurrent
wheezing in children with bronchiolitis. A level of
EDN < 7 ng/ml in the blood serum is a prognostic
marker for the risk of recurrent wheezing in children
with bronchiolitis.

2. The hypothesis that artificial feeding in children

with bronchiolitis and a history of allergies confirms
and significantly increases the risk of recurrent
wheezing in these children. The hypothesis regarding
the role of passive smoking in significantly increasing
the risk of recurrent wheezing in children with
bronchiolitis is only confirmed for patients with an
EDN level not exceeding 7 ng/ml in the blood serum.

Prospects for further research: The
conducted study complements the prognostic
criteria for recurrent wheezing in young children
with bronchiolitis. However, further investigation
is needed to study the risk factors for recurrent
wheezing in children with a history of bronchiolitis.
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AHAJII3 PUSUKY BUHUKHEHHS PEHUAABYIOYOI'O BI3UHTY ¥V I[!TEPI XBOPHUX HA BPOHXIOJIT
HA OCHOBI MATEMATHUYHOI MOJEJII BEUBVYJIJIA

H.I. Toxapuyk, O.M. Ouepeovko, A.A. Osepuyk

Binnunbkuii HanioHaabHUH MequyHui yHiBepcuTeT iMeni M. 1. Iluporosa
(M. Binnuns, Ykpaina)

Pesrome

Beryn. BpaxoByroun 4acTOTy BUHMKHEHHS PELUAMBYIOHOro Bi3uHTY (10 50 % BMHankiB) y AiTell paHHBOTO BiKy HPOTSATOM
MEPIIOr0 POKY Miclsl MEPEHECCHOTO OPOHXIONITY, 0COOIMBOI yBarm moTpedye OI[iHKA MPOrHOCTUYHOT MIHHOCTI JiarHOCTHYHUX
0i0JOTiYHUX MapKepiB OPOHXIOMITY.

BiamoBiaHo 10 CydacHHX ysBJICHb, BATOME 3HAYCHHS y MaToreHe3i OPOHXIONITY BigirparoTh OMACUCTI KIITHHHU, €03UHOMINH,
IpU JIeTpaHy sl IKMX CIIOCTEPIraeThesl BUBUIBHEHHS KaTIOHHHUX OLIKiB (eo3nmHOdibHOTO KationHoro Oinka (ECP), eosnnodins-
Horo HeliporokcuHy (EDN)) Ta MOneKynspHUX MeIiaTopiB, a caMe BacKyJIsApHOI MoJeKynHn KiriTHHHOI aaresii - 1 (VCAM-1), sxa
€ peryJsITopoM aaresii JieiikonuTiB Ta X TpaHcengotenianbHol Mirpanii. Came Tomy, VCAM-1, ECP Ta EDN 00r0oBOpIOIOTBCS SIK
BQ)XJIMBI IPOTHOCTUYHI MapKepy B OIIHII PU3UKY BUHHKHEHHI PEIUANBYIOUOTO Bi3HHTY Y AiTel XBOPUX Ha OPOHXIOJIT.

Meta pocaigxenns. [IpoBectu aHami3 pakTopiB pU3MKY BUHUKHEHHI PEIUANBYIOUOTO BI3HHTY Y AiTeH XBOPUX Ha OPOHXIOMIT
3 ypaxyBaHHIM aJeprojoriuHoro anaMHesy, BIUTUBY 30BHILIHIX (akTOpiB (IaCHBHOTO TIOTIOHOMAIHHSI, MiCI[s IPOXHUBAHH), PiB-
HiB VCAM-1, ECP, EDN y cupoBaTui KpoBi.

Marepiaa i metoau gocaigxenns. [IpeacraBneHa craTTs € GparMeHTOM HAyKOBO — IOCTiAHOT poOOoTH Kadenpu memiarpii Nel
BiHHMIBKOTO HalliOHAJIBHOTO MequuHOro yHiBepcuteTy iMeHi M.I. [Tuporosa Ha Temy «Ontumizaris IiarHOCTUKHU Ta JTiKyBaHHS
comaru4HoOi marosuorii y mireity, Ne nepxkpeecrpanii 0115U007075.

[TpoBexneHe kimiHigHE 00CTEXREHHS 67 NiTel MalOKoBOro Biky. OCHOBHY Tpymy ckiaiu 34 miTeil XxBopux Ha OpoHXiodiT 6e3 00-
TSDKEHOTO aJIeprojIoriyHOro aHaMHe3y. [ pymy mopiBHSHHS cTaHOBWIM 33 AiTel, XBOPUX HAa OPOHXIOJIT, IKi Maiu 0OTSDKEHUH ajep-
rosoriunuii anamues. CepesHiil Bik 1iTeif 0CHOBHOI rpynu cTaHOBHB 8,4+1,6 Mic, rpynu nopiBHIHHS — 6,2+1,4 Mic. AHaJIITHYHUH
KOMITOHEHT JTOCIHIJUKeHHsI 0a3yBaBCS Ha IMapaMETPUIHHX MOJENsX BKuBaHHs (BeiiOynnma ta renepamizoBanoi ['amma). Anamis
Mozeseil BeiiOymnia npoBoauin B MakeTax CTaTUCTHYHOT aHamiTHuHOI cuctemu R ams Mac OS X FAQ, Bepcis 3.1.0 2014-04-10,
R. app 1.64 na 6a3i muargopmu Mac OS X 10.9, apxitexrypa 64-bit Intel Core i7.

JocnimkenHs moromkeno Komiciero 3 muTanp 0i0MeAMYHOI €THKH MIOA0 JOTPUMAHHS MOPATbHO-IIPABOBUX MPABIII IPOBEICH-
HSl MEAMYHUX HAyKOBHX JOCII/KeHb BIHHUIBKOTO HAL[IOHAIBHOTO MeAUYHOro yHiBepcuteTy iMmeni M.I. [Tuporosa. Beranosieno,
IO JOCIIJDKEHHS HEe cylepedaTh OCHOBHUM 010€THYHMM HOPMaM i BiJIIOBIAAIOTh NPHHIMIIAM BiAMOBIHOCTI OCHOBHUM IOJIOXCH-
M GCP (1996), Konsenuii Pagu €Bpomnu 3 nmpas monunu i 6Oiomeauuuuu (04.04.1997), I'enbcinkepkoi qeknapaiii. BececBiTHROT
MeJUYHOI acorialii 3 eTHYHHUX 3acaj] JOCITiKeHHs 3a yyacTio nonutu (1964-2008) ta nakaz MO3 Vkpainu Ne690 Bix 23.09.2009
(31 3MiHaMu, BHeceHUMH 3TiHO 3 HakazoM MO3 Vkpaiuu Ne 523 Bix 12.07.2012). Yci nanientu Oynu noinGopMoBaHi mpo MeTy Ta
MOYKJIMBI HACHIIKH AOCTITHUIBKHUX MPOUEAYp. YCi MalieHTH Mepe] MaHIMyIAIiero mignucand iHhpopMOBaHy MUCHMOBY 3TOJy Ha
y4acTbh y JOCIiIKESHHI.

PesyasTaTn mocaimikenHs. PU3uK peruIuByIodoro Bi3MHTY y JiTell XBOpHX Ha OpoHXIONiT 3a Mopeimto BeiiOymra crano-
BUJIH: aJieproyioriunuii anamues ($=1,996); 3smimaHe BUTOAOBYBaHHS, 1 B Ie OiTBIIINA Mipi IITy4yHe BUTOAOBYBaHHS ( f=7,832 Ta
=8,337). Bucoki pisui ECP $=5,03, EDN B=0,182 ta VCAM-1 [=0,0254 y cupoBatii KpOBi € JOCTOBIpHUMHU MapKepaMu Mij-
BHUIIEHOTO PU3HUKY PEIMAUBYIOUOTO BI3UHTY y HiTel XBopux Ha Opouxiomnit. [IpoxkuBanHs y cinbebkii MicueBocTi ( f=-5,8) 3HauHO
3MEHIIY€E PU3UK PEIHINBYIOYOTO Bi3HHTY y MAJIOKiB XBOPUX Ha OPOHXIOJNIT y MOPIBHAHHI 13 NITBMH, SKi MPOXHUBAIOTh ¥ MiCBKiil
micuesocTi ( f=0,0162).

BucunoBkmu. 1. Pieai VCAM-1, ECP Ta EDN y cupoBariii KpoBi BU3HAYCHO JOCTOBIPHUMH MapKepaMH MPOTHO3Y PEIUIUBYIO-
4Ooro BI3UHTY Y HiTe#l xBopux Ha OpouxioinitT. Pisers EDN < 7 Hr/Mn y cupoBaTii KpoBi € IPOTHOCTUYHUM MAapKEPOM ISl pUSHKY
BUHHUKHEHHI PElMIUBYIOYOT0 Bi3HHTY Yy JiTell XBOPUX Ha OPOHXIONIT.

2. I'inore3a mpo Te, MO MITyYHEe BUTOAOBYBAHHS Yy JAiTeil XBOpPUX HAa OPOHXIOJIT i3 OOTSHKEHHM aJeprojoridyHiM aHaMHE30M,
MiATBEPIKYE TA TOCTOBIPHO MiABHUINY€E PU3HK PEIMINBYIOUOTO BI3UHTY Y IiTeil XBOpUX Ha OpoHXioit. ['imoTe3a mpo posb BIUTHBY
MaCHBHOTO TIOTIOHOMAJIHHS y JOCTOBIPHOMY IiJIBUIEHHI PU3HUKY PELUAMBYIOUOTO BI3MHTY Y JAiTeil XBOPHX Ha OPOHXIONIT mif-
TBEp/PKEHA JIMIIe s XBopux i3 piBHeM EDN, mo He nepesuniye 7 Hr/Mi y cupoBartii KpoBi.

Karo4oBi ci1oBa: 6ponxionit; penuaupyiounii BisuHr; 6poHXianbHa 0OCTPYKIiA; AiTH; PaHHIN Bik; MATeMAaTHIHA MOJEIb;
BaCKyJIsipHA MOJIEKyJIa KIITHHHOI aaresii -1; eo3uHodinbHUN KaTioHHUI 6110K; €03MHODITPHUN HEHPOTOKCHH.
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