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Currently, there is the tendency in the world to increase in the
number of miscarriages, increase in the number of premature
babies; thus, the issue of providing complete medical aid to such
children is topical [4]. Newborns that for different reasons re-
quired prolonged respiratory maintenance — artificial ventilation
(AV), spontaneous breathing with continuous positive airway
pressure (SBCPAP), oxygen therapy, are more frequently sur-
viving nowadays. Simultaneously, increased number of compli-
cations is observed on the background of positive clinical effects
of administering certain component of intensive therapy [1,5].

Bronchopulmonary obstruction is one of the most severe
complications of the syndrome of respiratory disorders, AV with
high concentrations of oxygen in premature children [3]. A topi-
cal issue is the search for the factors, which cause appearance
of recurrent bronchial obstruction syndrome, since knowledge
of causes is an important component and background for pro-
phylaxis [2].

The aim of the work was to conduct analysis of factors caus-
ing appearance of recurrent bronchial obstruction syndrome.

Material and methods. Analysis of 485 case histories of chil-
dren, who were treated in Communal Nonprofit Enterprise “City
Children’s Clinical Hospital of Lviv”, was conducted. Anam-
nestic data were recorded in a specially designed questionnaire.

For further study of children’s health under 3 years of age, 420
questionnaires were sent, which enabled to obtain information
from parents. Thus, 231 questionnaires were studied thoroughly.

Ethical Committee or Institutional Animal Care and Use

Committee Approval: Danylo Halytsky Lviv National Medical
University 20/12/2010 Ne 10; Nonprofit Communal Enterprise
“City Children’s Clinical Hospital of Lviv”; 16.Nov.2018 Ne 6.

Results and discussion. We analyzed the role of 77 fac-
tors, calculating coefficients of correlation with the formation
of recurrent bronchial obstruction syndrome for each of them.
Conducted statistical analysis enables to isolate 24 signs among
these factors, which significantly correlated with the formation
of recurrent BOS in young children, in particular:

- Respiratory therapy in neonatal period (A);

- Respiratory disorders in neonatal period (B);

- Gestational age < 36 weeks (C);

- Weight at birth <1500 g (D);

- Unfavorable ecology of living conditions (E);

- Threatened termination of a particular pregnancy (in IT half) (F);

- Severe gestosis (in IT half) (G);

- Cesarean section (H);

- Prolonged period without amniotic fluid (1);

- Allergy in a child (J);

- Bronchial asthma in parents (K);

- Allergy in a mother (L);

- Nonspecific lung diseases in relatives (M);

- Mother’s smoking during pregnancy (N);

- Passive smoking (O);

- Early artificial feeding (P);

- Administration of surfactant (Q);

- Frequent acute respiratory infections (R);

- Apgar score at 5 minute (S);
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- Conduction of antibacterial therapy for a mother during
pregnancy (T);

- Conduction of histogenous maintaining therapy (U);

- Pathological course of pregnancy and delivery (V);

- Extragenital pathology in a mother (W);

- Inflammatory diseases in a mother during pregnancy (X).

For each of the aforementioned factors, coefficients of cor-
relation with the development of recurrent bronchial obstruction
syndrome were calculated and are presented in Table 1.

Fig. 1 presents dependence between gestational age, total pe-
riod of respiratory therapy and probability of development of
recurrent bronchial obstruction syndrome.

This figure presents that the highest risk of recurrent bronchial
obstruction syndrome development in children born before 29
gestational week with simultaneous combination of prolonged
(over 700 hours) total period of respiratory therapy.

Presence of respiratory therapy significantly determines the
risk of appearance of recurrent bronchial obstruction syndrome
in children, who did not undergo respiratory therapy, thus, the
risk of appearance of such pathology is commonly low. Simulta-
neously with the increase in duration of respiratory therapy, the
risk increases, however, further it also depends on gestational
age. Analyzed data indicate that the lowest risk exists in the
group of children who were over 36 weeks and did not undergo
respiratory therapy. Simultaneously with the increase in gesta-
tional age, the risk of appearance of this disease decreases.

The results of our investigations enable to state that the devel-
opment of bronchial obstruction syndrome in children could be
prevented, having distinct criteria for calculation of this pathol-
ogy development.

Literature data on prognosis of recurrent bronchial obstruc-
tion syndrome in children, who suffered respiratory disorders in
neonatal period, are single and usually restricted to a record of
certain unfavorable factors, which cause the development of this
pathology [2, 6]. There are some papers dedicated to calcula-
tion of risk factors of recurrent bronchial obstruction syndrome
in young children, however, we did not find the works, which
would allow conduction of individual analysis of risk factors of
the disease development in the children with respiratory disor-
ders in neonatal period.

Based on the aforementioned facts, there is the need in elabo-
ration of the method of individual calculation of the risk of re-
current bronchial obstruction syndrome development in young
children, who had respiratory disorders in neonatal period [6].

To compile a mathematical model of bronchial obstruction
syndrome development in young children with respiratory dis-
orders in neonatal period, a logistic regression method was ap-
plied. Logistic regression analysis enables to build a mathemati-
cal model for prognosis of events probability based on present
data (independent signs). A dependent sign of Y, as opposite to
linear multiple regression, is not the value P, but its logit trans-
formation. Logit transformation enables, instead of P values de-
termined at interval [0; 1], to transform to interval [-oo; +o0].
Thus, the sensitivity of this function to changes in combinations
of different prognostic signs increases.
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Table 1. Correlative connection of some factors with the development
of recurrent bronchial obstruction syndrome in young children

Factor R P
Respiratory therapy in neonatal period A 0.53 <0.01
Respiratory disorders in neonatal period B 0.28 <0.01
Gestational age < 36 weeks C 0.28 <0.01
Weight at birth <1500 D 0.23 <0.01
Unfavorable ecology of living conditions E 0.37 <0.01
Threatened termination of the pregnancy (in 11 half) F 0.21 <0.01
Severe gestosis (in II half ) G 0.37 <0.01
Cesarean section H 0.28 <0.01
Prolonged period without amniotic fluid | 0.36 <0.01
Child’s allergy J 0.32 <0.01
BA in parents K 0.46 <0.01
Mother’s allergy L 0.36 <0.01
Non-specific diseases of lungs in relatives M 0.14 <0.05
Mother’s smoking during pregnancy N 0.48 <0.01
Passive smoking ) 0.30 <0.01
Early artificial feeding P 0.44 <0.01
Administration of surfactant Q -0.16 <0.05
Frequent acute respiratory infections in a child R 0.44 <0.01
Apgar score at 5 min < 6 points S 0.39 <0.01
Conduction of antibacterial therapy T 0.15 <0.01
Conduction of histogenous maintaining therapy U 0.22 <0.01
Pathological course of pregnancy and delivery \Y 0.41 <0.01
Extragenital pathology in a mother w 0.33 <0.01
Inflammatory diseases in a mother during pregnancy X 0.22 <0.01

Fig. 1. Dependence between gestational age, total period of respiratory therapy
in neonatal period and probability of development of bronchial obstruction diseases
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Table 2. Assessment results of investigations by logistic regression method

N Factors Regression coefficient (B,)
Constant Bo -5.211
1 A Respiratory therapy in neonatal period 0.11
2 C Gestational age < 36 weeks 1.592
3 N Mother’s smoking during pregnancy 2.052
4 Q Introduction of surfactant -1.705
5 S Apgar score at 5 min < 6 point 0.912

Table 3. Probability of appearance of recurrent bronchial obstruction syndrome in young children
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This method allows detecting dependence of the sign inves-
tigated (formation of recurrent bronchial obstruction syndrome)
simultaneously on several other signs and making appropriate
prognosis [7].

The methods of such profound modern statistical analysis en-
abled us to choose, among a complex of interconnected factors,
that influence the formation of recurrent bronchial obstructive
syndrome in children, five signs, which had the highest statisti-
cally reliable influence, namely, increased the risk: respiratory
therapy in neonatal period (A), gestational age < 36 weeks (C);
mother’s smoking during pregnancy (N); Apgar score at 5 min
< 6 points (S), and decreased the risk — administration of surfac-
tant (Q). These factors were included in prognostic mathemati-
cal model. Results of analysis using logistic regression method
are presented in Table 2.

Probability (p) of calculated coefficients constitutes 0.00001.

Probability of development of recurrent bronchial obstruction
syndrome depending on chosen factors has been calculated by
formula 1:

P=evY/(1+eY) (1),
where e = 2,71828.... — basis of natural logarithms,
Y — value calculated by formula 2:

Y =Syt BX + B+ BX (2),
where Bo — constant,
B, — coefficient in each factor,
X, — value of factors.

Having put the results in formula, we received Y value for
prognosis of bronchial obstruction syndrome development:
Y =-5.211+0.11*4 + 1.592*C + 2.052*N- 1.705*Q +
0.912*S (3)

The oretically p can assume value from 0 (impossible event)
to 1 (event always occurs).

For convenience of practical use of the obtained results, prob-
abilities of appearance of recurrent bronchial obstruction syn-
drome in young children depending on various combinations
of risk factors were calculated and presented in table (Table 3).
Every practical doctor can use such tables for individual calcu-
lation of the risk of recurrent bronchial obstruction syndrome
development in young children.

As an illustrative example, we present the data of our moni-
toring. Girl A., 9 months of age, was born in | pregnancy, | deliv-
ery at gestational period 32 weeks (C=1) with body weight 1860
g. The course of pregnancy was without peculiarities. Amniotic
membranes ruptured prematurely, period without amniotic fluid
lasted 6 hours. Delivery was via natural birth canal. Assessment
by Apgar score at the 1%and 5" minutes was 6 and 7 points,
respectively (S=0). In 4 hours after birth, respiratory disorders
were observed in the girl and respiratory distress syndrome was
diagnosed. Due to intensification of respiratory disorders, the
child was intubated and artificial ventilation was commenced
(A=1). In 12 hours, the girl was transported from maternity unit
to intensive care unit for neonates for further treatment. The pa-
tient was not administered surfactant into the trachea (Q = 0).
Total period of respiratory therapy constituted 180 hours (artifi-
cial respiration — 18 hours, spontaneous breathing with continu-
ous positive airway pressure — 148 hours, oxygen therapy — 14
hours). From the 3“day of life, the child was on breastfeeding.
Family anamnesis was not burdened. The family was complete,
living conditions — satisfactory. During pregnancy the mother
smoked 1-2 cigarettes a day (N=1).
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Thus, conducted investigations enabled not only to detect
the factors, which influence the development of bronchial ob-
struction syndrome in children, but also to suggest mathematical
model of individual calculation of risk factors in this pathology.
Data of conduction of mathematical analysis can be used for
elaboration of a complex of rehabilitation measures concerning
the development of recurrent bronchial obstruction syndrome in
children, who suffered respiratory disorders in neonatal period.
Conclusions. 1. The presence of respiratory therapy in anam-
nesis, especially artificial ventilation significantly indicates the
risk of recurrent bronchial obstruction syndrome development.
2. The highest risk of recurrent bronchial obstruction syndrome
development exists in children born before 29 gestational week
with simultaneous combination of prolonged (over 700 hours)
total period of respiratory therapy.

3. The method of individual calculation of the risk of recurrent
bronchial obstruction syndrome development in young children,
who suffered respiratory disorders in neonatal period, has practi-
cal importance and can be used in everyday clinical practice.
Acknowledgments: We are grateful to the children and their
parents for participating in the study.
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Nowadays, newborns that required prolonged respiratory
maintenance for different reasons are more often surviving. In-
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crease in the number of complications is observed on the back-
ground of positive clinical effects of certain component of inten-
sive therapy. Search for the factors, which provoke appearance
of recurrent bronchial obstruction syndrome, is an important
component and basis of prophylaxis.

The aim of our research was to conduct analysis of factors
that provoke the development of recurrent bronchial obstruction
syndrome.

To build mathematical model of bronchial obstruction devel-
opment in young children with respiratory disorders in neonatal
period, the method of logistic regression was used.

The results of conducted analysis enabled to detect that the
presence of respiratory therapy significantly determines the risk
of appearance of recurrent bronchial obstruction syndrome and
suggest mathematical model of individual calculation of risk
factors in this pathology. Data of conduction of mathematical
analysis can be used for elaboration of a complex of rehabilita-
tion measures concerning the development of recurrent bron-
chial obstruction syndrome in children, who suffered respira-
tory disorders in neonatal period. The highest risk of recurrent
bronchial obstruction syndrome development in children born
before 29 gestational week with simultaneous combination of
prolonged (over 700 hours) total period of respiratory therapy.

Elaborated method of individual calculation of the risk of re-
current bronchial obstruction syndrome development in young
children, who experienced respiratory disorders in neonatal pe-
riod, has practical significance and can be applied in everyday
clinical practice.

Keywords: bronchial obstruction syndrome, respiratory dis-
orders, neonatal period, young children, prognosis, risk of the
disease development.
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JIb606CKULl  HAYUOHANBHBIL MEOUYUHCKULL YHUBEPCUMEN UM.
0. eanuykoeo, ‘kagedpa neouampuu Ne2, *kaghedpa raunuye-
CKOU UMMYHOLO2UL U AIEP20Io2ul, *kapedpa coyuanvhoil me-
OUYUHBL, IKOHOMUKU U OP2AHU3AYUU 30PABOOXPAHEHUs, ‘Kage-
opa enympennei meduyunovt Ne2; Scnll “2opoockas demckas
Kaunudeckas bonvruya 2opoda Jlveosa”’; ykpauna

Lems nccnenoBanus - aHamu3 (HakTOpPOB pUCKa, 0OYCIOBIH-
BAIOIMX BO3SHUKHOBEHHE PELUIAMBUPYIOIIETO OPOHXO0OCTPYK-
TUBHOTO CUHJpOMA y JIETEH.

IlpoBenen anamm3 485 wucropmii Oone3HHW neTei, Te4HB-
muxcst B KOO «[oponckast AeTckasi KJIMHHYECKas OOJbHUIA
r. JIbBOBa». AHaAMHECTHYECKHE JAHHBIC 3aIllICHIBAINCE B CIIe-
UaNbHO pa3paboTaHHyIo aHKeTy. [lsi janbHeHmIero msyde-
HUS 3710pOBbs JIeTeil B Bo3pacTe 10 3 JIeT ObUIO OTHPABICHO
420 anker, a1 nosydeHus UHGOPMALUKM OT POJMTENCH, W3-
yueHa 231 aHkera.

Jlyis mocTpoeHust MaTeMaTHYeCKO MOJenu pa3BUTHS OpOH-
XHaJbHOW 0OCTPYKIUM y JIeTel paHHETO BO3PACTa C JIbIXaTellb-
HBIMHM pacCTpOMCTBAMU B HEOHATAJILHOM IEPHOJE NPUMEHEH
METO/] JIOTUCTHIECKON PETrPECcCHH.

Pe3ynbTaThl MpOBEAEHHOTO aHANIN3a T03BOJINIIH YCTAHOBUTS,
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YTO HAINYUE PECHHMPATOPHON TEpalHu CYIIECTBEHHO Ompesie-
JSIET PUCK MOSIBICHUS PELUANBUPYIOIIETO OPOHX00OCTPYTHB-
HOTO CHHJpPOMA M IPEUIOKHTh MAaTeMaTHYECKYI0 MOJIENb WH-
JIMBUTyaNbHOTO pacdera (JaKTOpOB PHCKa IPH ATOH MaTOJIOTUH.
JlaHHbBIE MaTEMaTHYECKOTO aHAIN3a MOTYT OBITh HCTIOJIb30BaHbI
JUIs pa3pabOTKH KOMIUIEKca PeadHIUTAHOHHBIX MEPOIPHATHIA
NP Pa3BUTHH CHHIPOMA PEIUINBHPYIONIEH OpOHXHAIEHOI 00-
CTPYKIMH y JIeTeHl, epeHecInX pecupaTopHble 3a00IeBaHuUs
B HEOHATaJIbHOM nepuoae. Hanbosee BEICOKHMIA pUCK Pa3BUTHUS
CHHIPOMA PEeLUANBUPYIONICH OpOHXHAIBHOW OOCTPYKIMU Ha-
OJroIaeTCs y ACTeH, POKIACHHBIX 10 29 TeCTallOHHON HEICH,
IIPU OJTHOBPEMEHHOM COYeTaHUH JumTensHoro (6omee 700 wa-
COB) 001IIer0 NepHoia pEeCIUPaTOPHON Tepanuu.

Pa3paboraHHbIil crOCO0 WHAMBUIYAJIBHOTO pacdera pH-
CKa pa3sBUTHA PENUIUBHPYIOMIET0 OpPOHXO0OCTPYKTHBHOTO
CHHZpPOMa y JeTeH paHHero Bo3pacTa C pacCTPOCTBAMH JIbI-
XaHHsA B HEOHATAIbHOM IEPHOJE MMEET MPAKTHUECKOE 3Ha-
YEeHHE W MOXKET OBbITh HCIIONB30BAH B MOBCEIHEBHOW KIIMHU-
YECKOH IpaKTHKe.
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kvlevis mizans warmoadgenda bavSvebSi more-
cidive bronqoobstruqciuli sindromis ganvi-
Tarebis ganmapirobebeli riskis faqtorebis ana-
lizi.

Catarebulia  bavSvebis 485 istoriis anali-
zi, romlebic mkurnalobdnen Ivovis saqalaqo
klinikur saavadmyofoSi. anamnezuri monacemebi
aRiricxeboda specialurad SemuSavebul anketa-
Si. 3 wlamde asakis bavSvebis janmrTelobis Sem-
dgomi SeswavlisaTvis gagzavnili iyo 420 anketa,
romelTa saSualebiTac informacia miRebul
igna mSoblebidan, Seswavlilia 231 anketa. neo-
natalur periodSi sunTqviTi darRvevebis mqone
adreuli asakis bavSvebSi bronquli obstruqg-
ciis ganviTarebis maTematikuri modelis agebi-
saTvis gamoyenebuli iyo logistikuri regresiis
meTodi.

Catarebuli analizis Sedegebis mixedviT dad-
genilia, rom respiraciuli Terapiis arseboba
arsebiTad gansazRvravs morecidive bronqo-
obstruqgciuli sindromis ganviTarebis risks da
iZleva riskis faqtorebis individuri gamoTvlis
maTematikuri modelis SemuSavebis saSualebas am
paTologiis dros. maTematikuri analizis mona-
cemebi SeiZleba gamoyenebuli iyos reabilitaci-
uri RonisZiebebis kompleqsis SemuSavebisaTvis
morecidive bronqoobstruqciuli sindromis gan-
viTarebis dros bavSvebSi, romlebmac gadaitanes
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respiraciuli daavadebebi neonatalur period-
Si. morecidive bronqoobstruqciuli sindromis
ganviTarebis yvelaze maRali riski aRiniSna 29
gestaciur kviramde dabadebul bavSvebSi, amav-
droulad xangrZlivi (700 saaTze meti) saerTo
respiraciuli Terapiis arsebobis pirobebSi.
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neonatalur periodSi sunTqviTi darRvevebis
mgone adreuli asakis bavSvebSi morecidive bron-
qoobstruqciuli sindromis ganviTarebis riskis
individuri gamoTvlis SemuSavebul meTods aqvs
praqtikuli mniSvneloba da SeiZleba gamo-yeneb-
uli iyos klinikur praqtikaSi.



