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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
It is observed a correlation between the administration of 

artificial ventilation in the neonatal period and the subsequent 
formation of bronchopulmonary pathology.

Aim: To study the frequency and the features of the course of 
broncho-pulmonary pathology in young children who were on 
artificial ventilation of the lungs in the neonatal period.

Materials and methods: The directions of the selection of 
medical histories were conducted, which was carried out by 
artificial ventilation of the lungs for pulmonary causes. The 
article presents the literature data and own experience of authors, 
which proves that there is a correlation between the conducted 
artificial ventilation of the lungs in the neonatal period and the 
subsequent formation of bronchopulmonary pathology.

Results: The results of a retrospective analysis of 475 children 
who received respiratory therapy are shown. It is a positive 
correlation is observed between the duration of artificial 
ventilation and the incidence of bronchitis (p <0.005) and 
pneumonia (p <0.005). There is a close correlation between the 
early introduction of artificial feeding and the development of 
allergies. We found a positive correlation between the presence 
of allergic pathology and hereditary predisposition to the 
development of atopy, gestational age and the development of 
bronchopulmonary dysplasia.

Conclusions: In 27% of children who stayed on artificial 
ventilation during the neonatal period, there was a recurrent 
broncho-obstructive syndrome in early childhood. Premature 
children who have undergone acute pulmonary disorder and 
hereditary hereditary burdens should be considered as a high-
risk group for developing bronchial asthma. Repeated episodes 
of  broncho-obstructive syndrome in young children, who 
during the neonatal period were on artificial ventilation of the 
lungs, were most often due to bronchial asthma, which was 
characterized by a severe course.

Key words. Respiratory therapy, artificial ventilation of 
lungs, neonatal period, long-term outcomes, bronchopulmonary 
pathology.
Introduction.

The incidence of premature has been increased all over the 
world [1,2]. In this situation more often children need artificial 
ventilation of the lungs (AVL) and form risk group for recurrent 
and chronic bronchopulmonary pathology development [3].

Interconnection of prematurity – acute pulmonary disorders – 
the further formation of bronchopulmonary disease is no longer 
in doubt. It is observed a correlation between the administration 

of artificial ventilation in the neonatal period and the subsequent 
formation of bronchopulmonary pathology [4].

Our studies have shown that in the case of developing 
bronchial asthma in a child born prematurely and suffering from 
acute pulmonary disorders in the period of newborn birth, the 
risk of developing a severe variant of the disease is extremely 
high [5]. The obtained data showed that asthma in such children 
is characterized by a severe course, often the so-called variant 
"difficult asthma" (with frequent exacerbations in the form of 
an asthmatic condition) is often observed [6,7]. We have been 
followed up 27 children with bronchial asthma, whom after birth 
prolonged ventilation (more than 7 days) was performed due 
to pulmonary sickness. The course of asthma in these children 
is characterized by frequent exacerbations and prescription of 
high doses of β2-agonists and hormonal drugs. This cohort of 
patients requires special care both on the part of parents and 
nursing staff.

The reason should be sought, analyzing the features of the 
ante and perinatal period of the child's development [8,9]. 
Frequent causes of miscarriage are inflammatory processes of 
diverse nature and etiology. In the process of inflammation, 
the number of cytokines, oxidants, and lytic enzymes increases 
in the mother's body. In immature children, control over the 
inflammation process is inadequate [2,10]. Low levels of 
antioxidants, antiprotease and anti-inflammatory cytokines 
can negatively affect the balance between inflammatory and 
anti-inflammatory cytokines, which in turn causes persistent 
inflammatory reaction and damage [3,11]. Chronic inflammation 
causes hyperreactivity of the respiratory tract, which cannot but 
affect the development and progress of bronchial asthma in the 
future [6,12]. It is precisely this situation that determined the 
relevance and purpose of our study.

Aim is to study the frequency and the features of the course of 
broncho-pulmonary pathology in young children who were on 
artificial ventilation of the lungs in the neonatal period.
Materials and Methods.

Subjects for retrospective analysis: age <1-month; 
mechanically ventilated; not having suspected metabolic 
disorders or congenital anomalies; excluding postoperative 
patients.

On the start of the investigation was performed retrospective 
analysis of medical records. 624 history cases with artificial 
ventilation during the neonatal period were selected.

475 of history cases indicated pulmonary causes of ventilation 
and for this group of children questionnaires were sent via 
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post. Anamnestic data were recorded by parents in a specially 
designed questionnaire to provide information on the state of 
health of the child from birth to the present time.

The proposed questionnaire design made it possible to control 
the evaluation and, in the event of a discrepancy, the survey 
questionnaire was withdrawn.

Finally, the answers were received from 201 respondents 
(42% of the total number of sent questionnaires). We analyzed 
the children’s health under 3 years old who had undergone 
artificial ventilation of the lungs for pulmonary causes during 
the neonatal period.

For the analysis of personal data, based on the indicators of 
the duration of artificial ventilation, 4 groups of research were 
formed. In each group, the following indicators were analyzed: 
the nature of breastfeeding infants; physical development; 
peculiarities of life and mode of physical activity; prophylactic 
vaccinations; burden of family history (bronchopulmonary 
pathology, atopy); manifestations of atopy in a child (detailed 
description of occurrence and duration of symptoms, 
provocative factors); the frequency and nature of respiratory 
pathology; the volume of treatment for respiratory pathology; 
the presence of health problems from birth to the time of the 
survey. When analyzing the questionnaires, the child's state of 
health was taken into account.

A correlative analysis was conducted between the influence 
of various factors and the development of bronchopulmonary 
pathology in children. The evaluation was carried out using 
StatSoft Inc. STATISTICA 6.0 application package (USA). The 
connection of the attributes is evaluated by the nonparametric 
Spearman’s method.

Evaluating the following indicators: duration of ventilation; 
morbidity of bronchitis; morbidity of pneumonia; allergic 
diseases of the child; hereditary predisposition to allergies; early 
onset of artificial feeding; physical development; development 
of bronchopulmonary dysplasia; birth from multiple 
pregnancy; application of surfactant; antenatal prophylaxis of 
bronchopulmonary pathology; the term of gestation at birth; 
vaccination.

Ethical Committee or Institutional Animal Care and Use 
Committee Approval in Danylo Halytsky Lviv National Medical 
University 20/12/2010 № 10; Nonprofit Communal Enterprise 
“City Children’s Clinical Hospital of Lviv”; 16.Nov.2018 № 6.
Results.

The leading role among the causes of artificial ventilation 
was occupied by pneumonia (42%). 34% - respiratory distress 
syndrome (RDS) + pneumonia. Pneumonia and atelectasis – 6%. 
According to the literature, the primary reason for conducting 
artificial ventilation is the RDS. Our analysis showed that RDS, 

as a separate demonstration of ventilation, was recorded in 1.4% 
of cases. The RDS met among the complex reasons for carrying 
out artificial ventilation, amounting to 44.3% (Figure 1).

Figure 1. Structure of nosologies that became the cause of mechanical 
ventilation.

89.7% (426) of children were born prematurely. 16% (76) 
of children who were on artificial ventilation were born with 
multiple pregnancy. 6.9% (33) introduced an exogenous 
surfactant. 24% (114) of pregnant women had antenatal steroid 
prophylaxis.

Figure 2. The incidence of bronchitis in the research group.

For a detailed study of the incidence of bronchopulmonary 
pathology, all respondents were divided into 4 groups, 
depending on the duration of artificial ventilation.

Particular attention was paid to the nature of broncho-pulmonary 
pathology in children and the incidence rate of disorders during 
the first 3 years of life (Figure 2 and Figure 3). An analysis of 
the frequency of bronchitis during the first three years of life has 
shown that 77.3% of children in group I having bronchitis were 
ill (the largest indicator compared to other groups), in group 
II – 76.9%, the proportion of such children in groups III and 
IV was significantly lower (30% and 6.3% respectively). The 

Group
Duaration of artificial 
pulmonary ventilation 
(hours)

Number of respondents 
(n)

I till 72 252
II 72 – 120 138
III 120 – 150 33
IV more than 150 52

Table 1. Formation of study groups.
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number of children suffering from bronchitis is 4 to 6 times the 
same in groups III and IV (50%). At the same time, 37.5% of 
respondents in Group IV, bronchitis was diagnosed 7 – 9 times, 
and 6.3% - more than 10 times. Thus, the recurrent respiratory 
pathology is found in all groups, but the highest frequency is 
concentrated in Groups III and IV. Bronchitis in these groups 
was associated with severe obstructive syndrome: parents often 
pointed to the shortness of breath and wheezing.

Figure 3. The incidence of pneumonia.

During the first three years of life, they did not suffer from 
pneumonia, or got sick for 1 time from 43.8% (Group IV) to 
88% (Group I) of respondents. The largest number of children 
who were 2 to 3 years old were found in group IV – 43.8%. 
In the third group, the figure shows 30%. The incidence of 
pneumonia more than 4 times was observed in the third group 
– 20%, in the IV group – 12,5%. As we can see, the largest 
proportion of children who suffered from pneumonia 1 time in 
their lifetime, or not ill at all, is concentrated in І – ІІ groups, 
however, frequent diseases of pneumonia are observed in 
children of ІІІ and IV groups.

Analyzing the anamnestic data, the structural distribution of 
recurrent broncho-pulmonary pathology according to age was 
established (Figure 4).

Figure 4. Structural distribution of recurrent bronchopulmonary 
disease by age.

Consequently, in the group of children who continued to be on 
artificial ventilation, broncho-pulmonary pathology was more 
often observed. The largest proportion of children suffering 
from relapsing bronchopulmonary pathology falls on the first 
year of life.

According to parents, almost 40% of children were healthy. 
In the structure of the pathology, the most common (27%) were 
pulmonary diseases, neurological diseases (cerebral palsy, 
seizures, hypersensitivity, hydrocephalus, frequent headaches, 
speech disorders) – 12%. 9% were ear, nose, and throat problems 
(ENT) and ophthalmologic pathologies (chronic tonsillitis, 
otitis, adenoiditis, sinusitis, sensory loss of hearing; reduced 
visual acuity, strabismus, congenital visual impairment, cataract, 
astigmatism). Among other types of pathology were registered 
allergic, gastroenterological, nephrological, cardiovascular 
problems.

Figure 5. Structure of morbidity in the group of children under study 
disease.

Figure 6. Manifestations of atopy in children.

Physical development of children is regarded by parents as 
"good" in 86% of cases. "Violation" (behind the peers) – 14%, 
which is mainly due to (10%) a substantiated health problem.

In 59,3% of children, allergic pathology was not revealed. 
Food allergy was observed in 15% of children. Often in the role 
of allergens there were citrus, honey, cocoa, fish. Polyallergy 
was detected in 13.6% of respondents. The combination of 
food and drug allergy was most often recorded. Medicinal 
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allergy was observed in 5%. Response to insect bites (mainly 
mosquitoes) – 4.3%.

Analyzing the data of the anamnesis, we found the following 
incidence of atopic pathology in children (Figure 6).

The family history was not burdened with 67% of respondents. 
Allergic pathology in families was observed in 27.9% (food 
allergy, asthmatic bronchitis, bronchial asthma, allergic 
rhinosinusopathy, pollinosis, urticaria, drug allergy, allergy to 
insect bites). Heart disease was 15%, endocrinology – 7,1%. In 
the category of "other" diseases included gastroenterological, 
pulmonary, nephrology, systemic and oncological diseases 
(Figure 5).

An analysis of the nature of breastfeeding showed that 16.4% 
were breastfed for only 1 month of life, 28.6% - up to 3 months 
of life. 48.6% of the respondents were breastfed after reaching 
6 months of age.
Discussion.

The literature review represents the existence of correlation 
between conduction of continuous respiratory support in 
neonatal period (artificial ventilation), spontaneous breathing 
with continuous positive airway pressure, oxygen therapy 
and further formation of hyperactivity of the airways, which 
is clinically manifested by recurrent bronchial obstruction 
[6,11]. The results of our investigation also illustrate a positive 
correlation between the duration of artificial ventilation and the 
incidence of bronchitis (p <0.005) and pneumonia (p <0.005). 
More than 50% of children with prolonged duration of artificial 
pulmonary ventilation in neonatal period (more than 120 hours) 
were suffering from recurrent bronchitis 4 to 6 times during 
the first 3 years of life. At the same time, frequent diseases 
of pneumonia were observed in children with prolonged 
ventilation. The incidence of pneumonia more than 4 times was 
observed in 20% of cases in the third group (120 – 150 hours 
of ventilation) and in 12,5% of the group IV (more than 150 
hours). Bronchitis and pneumonia in these groups were often 
associated with severe obstructive syndrome.

There is a close correlation between the early introduction of 
artificial feeding and the development of allergies. We found a 
positive correlation between the presence of allergic pathology 
and hereditary predisposition to the development of atopy, 
gestational age, and the development of bronchopulmonary 
dysplasia [1,2].

It was not possible to trace a reliable correlation between 
gestational age and the incidence of bronchitis and pneumonia, 
as well as the effects of frequent bronchitis on physical 
development [3,4]. There is a positive correlation between the 
incidence of pneumonia and the lag in physical development.
Conclusion.

1. In 27% of children who stayed on artificial ventilation during 
the neonatal period, there was a recurrent broncho-obstructive 
syndrome in early childhood.

2. There is a close correlation between the duration of artificial 
ventilation and the frequency of relapsing broncho-obstructive 
syndrome (p <0.005).

3. Premature children who have undergone acute pulmonary 
disorder and hereditary burdens should be considered as a high-
risk group for developing bronchial asthma.

4. Repeated episodes of  broncho-obstructive syndrome in 
young children, who during the neonatal period were on artificial 
ventilation of the lungs, were most often due to bronchial 
asthma, which was characterized by a severe course.
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Наблюдается корреляция между назначением искусственной 
вентиляции легких в неонатальном периоде и последующим 
формированием бронхолегочной патологии.
Цель – изучить частоту и особенности течения бронхо-
легочной патологии у детей раннего возраста, находящихся 
на искусственной вентиляции легких в неонатальном 
периоде.
Материалы и методы: Проводилась направленная 
подборка историй болезни детей, которым проводилась 
искусственная вентиляция легких по легочным причинам. 
В статье представлены данные литературы и собственный 
опыт авторов, доказывающий наличие взаимосвязи между 
проводимой искусственной вентиляцией легких в периоде 
новорожденности и последующим формированием 
бронхолегочной патологии.
Результаты. Приведены результаты ретроспективного 

анализа 475 детей, получавших респираторную терапию. 
Наблюдается положительная корреляция между 
длительностью искусственной вентиляции легких и частотой 
бронхитов (р<0,005) и пневмоний (р<0,005). Существует 
тесная связь между ранним введением искусственного 
вскармливания и развитием аллергии. Выявлена ​​
положительная корреляция между наличием аллергической 
патологии и наследственной предрасположенностью 
к развитию атопии, сроком беременности и развитием 
бронхолегочной дисплазии.
Выводы. У 27% детей, находившихся на искусственной 
вентиляции легких в неонатальном периоде, в 
раннем детстве имел место рецидивирующий 
бронхообструктивный синдром. Недоношенных детей, 
перенесших острое заболевание легких и наследственную 
отягощенность, следует рассматривать как группу высокого 
риска развития бронхиальной астмы. Повторные эпизоды 
бронхообструктивного синдрома у детей раннего возраста, 
находившихся в неонатальном периоде на искусственной 
вентиляции легких, чаще всего были обусловлены 
бронхиальной астмой, которая характеризовалась тяжелым 
течением.
Ключевые слова: респираторная терапия, искусственная 
вентиляция легких, неонатальный период, отдаленные 
исходы, бронхолегочная патология.
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