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Summary

The management of premature infants with persistent pulmonary hypertension (PPH) remains a major problem in modern
neonatology. In recent years, scientific studies have identified the role of oxidative stress (OS) in the development and course of
PPH. The reserve for reducing mortality and optimizing the management of premature infants with respiratory distress syndrome
(RDS) and asphyxia is the development of an algorithm for a differentiated approach to the management of PPH in premature
infants, taking into account the severity and dynamics of OS, and its implementation into clinical practice.

Aim of the study. To increase the effectiveness of management of premature infants with persistent pulmonary hypertension
with asphyxia and respiratory distress syndrome based on the development of an algorithm for a differentiated approach
to the management of pulmonary hypertension taking into account the levels of oxidative stress as determined by urinary
8-hydroxy-2-deoxyguanosine (8-OHdG).

Material and methods. 100 premature infants between 26/1-34/6 weeks of gestation were included in the study: group
1 consisted of 50 infants with RDS, group 11— 50 newborns with RDS associated with perinatal asphyxia. The presence and severity
of PPH was determined in all infants on the first and third to fifth day of life by echocardiography (EchoCG), and quantitative
determination of 8-OHdG level (ng/ml) — in 44 infants on the first day, and in dynamics — on the third to fifth day of life by
enzyme-linked immunosorbent assay (ELISA). For radiographic evaluation of PPH, all infants underwent chest radiography with
determination of Moore's, Schwedels and cardiothoracic index (CTI). The research was conducted in compliance with bioethical
requirements as part of the planned scientific work of the Department (state registration number 0122U000025).

Results. It was found that the characteristics of pulmonary hypertension in premature infants with RDS were significantly lower
levels of mean pressure in the pulmonary artery (mPAP) on the first and 3-5 days of life than in children with perinatal asphyxia. It was
noted that the factors with high diagnostic significance determining the occurrence of persistent pulmonary hypertension are: birth
weight <1500 g; presence of perinatal asphyxia; low Apgar score on the 1st (1-3 points) and on the 5th minute of life (<7 points);
gestational age <30 weeks,; non-appropriateness for gestational age; male sex. Furthermore, it was found that urinary 8-OHdG levels
as a biomarker of OS in preterm infants with RDS and perinatal asphyxia correlated with mPAP on the first and third to fifth days
of life, and that urinary 8-OHdG levels had a high diagnostic value for determining the risk of developing severe PPH on the third
to fifth days of life. The diagnostic significance of the data of the comprehensive radiological assessment of PPH — the radiological
indices of Moore, Schwedel, CTI for the development of severe PPH was analyzed and the correlations between the indices and mPAP
and between the indices and the level of 8-OHdG were established. The Schwedel index showed the highest reliability in all cases.

Conclusion. On the basis of scientifically established relationships between clinical, laboratory, radiological and gender
aspects of premature infants with perinatal pathology and the identified diagnostic and prognostic values of urinary 8-OHdG,
an algorithm for a differentiated approach to the management of PPH was developed. Determination of the degree of OS and
mPAP in premature infants allows us to adjust and individualize the tactics of respiratory support in the management of premature
infants, thus improving the quality of medical care of premature infants with RDS and perinatal asphyxia. In prematurely born
children in perinatal centers, additional determination of the severity of RDS based on the level of 8-OHdG in urine allows
to predict the adverse course of PPH and the development of complications: bronchopulmonary dysplasia, intraventricular
hemorrhage III-1V grade, retinopathy II-11I grade, hearing impairment, hypoxic-ischemic lesions of the central nervous system
1I-111 grade in prematurely born children.
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Introduction

Oxidative stress (OS) is a component of the
pathophysiology of neonatal lung disease associated
with persistent pulmonary hypertension (PPH) [1-4]. The
most sensitive OS biomarker in preterm infants is urinary
8-hydroxy-2-deoxyguanosine (8-OHdG) [5-8], which
shows a high correlation with mean pulmonary artery
trunk pressure and duration of respiratory support [9]. In

this article, we add to the body of scientific work on the
development of a differentiated approach to the management
of PPH. Previously, we published data on the analysis of
modern medical literature with the determination of the need
to improve the diagnosis and treatment of PPH in premature
infants [10] and the results of the search for the optimal
urinary OS biomarker correlating between the levels of OS
and mPAP in premature infants with RDS and asphyxia [11,
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12]. Data were also presented on the type and duration of
respiratory support and its relationship with the dynamics of
OS levels in preterm infants with PPH [13], and the results
of the scientifically established algorithm for a differentiated
approach to the management of PPH in preterm infants [9].

Aim of the study —to increase the effectiveness of the
treatment of premature infants with persistent pulmonary
hypertension with asphyxia and respiratory distress
syndrome based on the development of an algorithm for
a differentiated approach to the management of pulmonary
hypertension taking into account the level of oxidative stress
as determined by urinary 8-hydroxy-2-deoxyguanosine.

Material and methods

The study was conducted in 2020-2023 on the basis of
the intensive care unit for premature infants of the Kharkiv
Municipal Perinatal Center. Were studied 100 premature
infants, divided into groups. The first group consisted of
50 infants with RDS (26 boys and 24 girls), the second
group — 50 infants with perinatal asphyxia associated with
RDS (25 boys and 25 girls). The clinical characteristics
of the groups are shown in Table 1. Inclusion criteria of
the study: persistent pulmonary hypertension; gestational
age 26-34 weeks; neonatal period; respiratory distress
syndrome IInd-IIIrd degree; RDS associated with perinatal
asphyxia; obtaining voluntary informed consent of the
patient’s parents/caregivers to participate in the study.
Exclusion criteria: gestational age less than 26 weeks or
more than 34 weeks; congenital heart disease and patent
ductus arteriosus; necrotic enterocolitis, sepsis; refusal of
parents/caregivers to participate in the study [14].

Clinical and echocardiographic criteria were used to
determine the presence and severity of PPH in all infants
during the first and dynamic 3-5 days of life. Among
the clinical criteria, the oxygenation index (OI) was the
most important. Echocardiographic criteria, according to
international recommendations, include: assessment of the
rate of tricuspid regurgitation, measurement of systolic
pressure in the right ventricle, assessment of the state of
the right ventricle and the interventricular septum, blood

shunt, ratio of pulmonary artery acceleration time to right
ventricular ejection time [15-18]. The mean pressure in
the pulmonary artery trunk was determined according to
the international standards for the diagnosis of pulmonary
hypertension [19]. Quantitative determination of urinary
8-OHdG (ng/ml) was performed in 44 infants on day 1
of life and again on days 3-5 by the ELISA method using
the DNA Damage ELISA reagent kit, Enzo Life Sciences
(USA), according to the manufacturer’s instructions.
Radiographic assessment of PPH severity was performed
according to the criteria of Spuzyak MI et al. (2006) [20].

The algorithm of the differentiated approach was based on
the study of clinical and anamnestic data of the studied groups
of children, the ultrasound criteria of PPH, the dynamics of OS
levels, the determined prognostic threshold value of 8-OHdG,
and comparison with the indicators of comprehensive
radiographic evaluation of pulmonary hypertension in
premature infants with RDS and perinatal asphyxia.

The study was part of the research plan of the
Department of Neonatology of the Kharkiv Medical
Academy of Postgraduate Education «Study of the
peculiarities of the course of oxidative stress diseases
in newborns» (January 2022 — December 2024), state
registration number 0122U000025.

The research design was discussed and approved at
the meeting of the Medical and Ethical Committee of the
Kharkiv Medical Academy of Postgraduate Education
(Protocol No. 5 dated December 18, 2000). All parents
gave informed consent to the study of their children.

Statistical analysis was performed using standard
packages of MS Excel, Statsoft Statistica 7.0. (USA),
MedCalc® Statistical Software, version 20.218
(MedCalc Software Ltd, Ostend (Belgium). Qualitative
parameters were analyzed using Fisher’s exact test (¢).
A heterogeneous sequential Wald procedure [21] was
used to determine the diagnostic coefficients (DC) and
informativeness (I) of the studied features. The prognostic
threshold for quantitative indicators was determined using
ROC analysis with the construction of a curve between the
sensitivity and specificity of the diagnostic method.

Table 1
Clinical characteristics of patient groups, n (%), Mtm [14]
. Group | Group I
Indicator n=50 n=50
Gestational age, weeks 30.66+2.60* 30.34+3.15*
Birth weight (g) 1399+542* 1534 +677*
Boys, n (%) 26 (52 %) 25 (50 %)
Girls, n (%) 24 (48 %) 25 (50 %)
Apgar score, M+m
1st minute of life 4.08+0,24* 3.08+0.27*
5" minute of life 5.95+0,25** 4.50+0.26**

Pulse oximetry, % M+m

SpO, on the 1+ day of life

92.41+1.62**

90.65+1.49*

SpO, on the 3 -5" day of life

94.04+1.30**

91.00+1.26**

Cord blood gas analyses, M+m

b

pH 7.27+0.01** 7.01x0.03**

PO,, mm Hg 34.82+0.47** 24.95+0.42**
PCO,, mm Hg 33.87+0.38™* 46.58+0.40™*
BE -2.2+0.80** -13.69+0.46**
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Continuation of Table 1

. Group | Group I
Indicator n=58 n=5%
Blood bas analyses, M+m
pH on the 1¢t day of life 7.24+0.06** 7.04+0.12**
pH on the 3 -5" day of life 7.33+0.05** 7.189+0.09**
PO,, mm Hg on the 1 day of life 31.25+2.10* 30.43+4.10*

PO,, mm Hg on the 3 -5" day of life

38.67+4.04*

30.35+3.18*

PCO,, mm Hg on the 1% day of life

52.00+4.75*

80.80+14.76™*

PCO,, mm Hg on the 3 -5" day of life

38.16+5.65*"

64.67+8.51*

BE, on the 1! day of life -3.85+2.03** -11.56+3.40**
BE_on the 35" day of life -0.63+4.35** -6.56+4.69**
10 on the 1%t day of life, M*m 16.43+£2.79* 17.87+2.89*
IO on the 35" day of life, Mxm 8.50+4.69** 16.00+1.31**
A-aDO, on the 1% day of life, M+m 183.26+48.12* 210.27+59.25*

A-aDO, on the 35" day of life, M+m

65.86+£8.43"*

160.80+£51.75™*

Type of delivery and unipara, n (%)

Cesarean section 46 (92 %) 31 (62 %)
Natural childbirth 4 (8 %) 19 (38 %)
First delivery 38 (76 %) 31 (62 %)
Unipara 12 (24 %) 19 (38 %)
Maternal anamnesis and course of pregnancy
Maternal age, years (M+m) 26.5+1.90** 32.3+1.85"*
Severe gestosis, n (%) 12 (24 %) 34 (68 %)
RDS prophylaxis, n (%)
Full 49 (98 %) 46 (92 %)
Partial 1(2 %) 4 (8 %)
Not conducted 0 (0 %) 0 (0 %)
Surfactant therapy
LISA, n (%) 28 (56 %) 6 (12 %)
INSURE, n (%) 12 (24 %) 7 (14 %)
Through additional port of endotracheal tube, n (%) 2 (4 %) 37 (74 %)
Not conducted, n (%) 8 (16 %) 0 (0 %)
Respiratory support, M+m

MAP, cm H,O on the 1 day of life 11.47+0.64* 12.86+0.49*
MAP, cm H,O on the 3 -5" day of life 10.57+1.56™" 13,35+0.58™*

FiO,, % on the 1% day of life

31.456.75*

45,96+7.53**

FiO,, % on the 35" day of life

21.16+0.98™*

37,78+£3.45*

Complications and average length of hospital stay

No complications, n (%) 19 (38 %) 6 (12 %)
Bronchopulmonary dysplasia, n (%) 8 (16 %) 13 (26 %)
Retinopathy II-1ll stage, n (%) 13 (26 %) 16 (32 %)
IVG II-IV dg, n (%) 4 (8 %) 6 (12 %)
Hearing impairment (failed test), n (%) 6 (12 %) 9 (18 %)
Anemia of prematurity | dg., n (%) 9 (18 %) 11 (22 %)
Hypoxic ischemic encephalopathy II-11l dg., n (%) 28 (56 %) 36 (72 %)

Average length of hospital stay, days

37.66+3.79*

43.31+2.94**

Note: *— p >0.05 — no difference between groups

**— p < 0.05 - significant difference between groups

SpO, — saturation; pH — blood acidity; PO2 —partial pressure of oxygen in the blood; PCO: — partial pressure of carbon
dioxide in the blood; BE, — deficiency of bases; |0 — oxygenation index; A-aDO: — alveolar-arterial oxygen
gradient; MAP — average pressure in the respiratory tract; FiOz — fraction of oxygen in the inhaled mixture;

IVG — intraventricular gemorrage.

Results and discussion

At the first stage of research there was presented
a characteristics of indicators of PPH and factors that
determine the occurrence of PPH; were determined their
diagnostic and prognostic significance in prematurely

born children in the gestational age of 26-34 weeks with
asphyxia and RDS. Against the background of treatment
and selection of the most optimal tactics of respiratory
support (traditional mechanical ventilation with PEEP of
at least 6 cm H20, high-frequency mechanical ventilation,
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non-invasive mechanical ventilation, CPAP), the average
mPAP, mm Hg, was measured by the Echo CG method
as an indicator of PPH in both groups in the first and in
dynamics on the 3rd-5th day of life. On the first day of life,
the average value of mPAP in group I was significantly
lower than in group II. In the dynamics of observation on
the 3rd-5th day of life, the average mPAP significantly

decreased in the group of infants with RDS, and increased
in the group with perinatal asphyxia (Table 2).

The above evidence supports the aggravating effect
of perinatal asphyxia on the course of PPH and defines
asphyxia as a factor determining the development of
PPH in premature infants, which is confirmed by modern
scientific and medical literature [22, 23].

Table 2
The mean value and dynamics of mPAP (mm Hg) in premature infants with RDS and perinatal asphyxia, M*m [14]
. Group | Group Il
Indicator n=50 n=50
Mean mPAP on the 15t day of life 25.00+0.56* 40.19+0.40*
Mean mPAP on the 3¢ -5 day of life 21.77+0.73** 43.08+0.71**

Note: *— p < 0.05 - significant difference between groups
**— p < 0.05 - significant difference between groups

We evaluated the diagnostic significance and power
of the main clinical and anamnestic data of premature
infants, the course of pregnancy, the method of delivery,

and analyzed their influence as factors determining the
development of persistent pulmonary hypertension of
various degrees (Table 3).

Table 3

Diagnostic significance of clinical and anamnestic data of premature infants with persistent pulmonary
hypertension [9, 14]

Indicator Gradation DC |
. . <1500 -3.8
Birth weight, g 51500 116 4.35
. . present -6.0
Perinatal asphyxia not present 6.0 3.60
1-3 points -9.0
Apgar score on the 5" minute of life 4-6 points -0.5 3.49
27 points +23.8
. 26-29 -9.7
Gestational age, weeks 30-34 133 3.24
. natural childbirth -8.0
Type of delivery Cesarean section +1.9 168
. . 1-3 points -4.3
st
Apgar score on the 15t minute of life >3 points o4 1.13
" . non-appropriative -12.5
A tion f tat I 1,1
ppropriation for gestational age appropriative +1,8 13
. . . present -2.6
Placental disfunction during pregnancy not present 38 1.1
Infants’s sex male 3.0 1.04
female +3.1
Arterial hypertension during pregnanc present 5.9 0.60
P g preg y not present 0.9 )
Note: The sign (+) indicates about favorable course of PPH, and the sign (—) indicates about the development

of significant/severe PPH on the 3-5th day of life.

The following clinical and diagnostic factors are of
high diagnostic significance for an unfavorable course
of PPH: mean pulmonary artery pressure on day 3-5 of
life > 31.9 mm Hg (I=7.0), oxygenation index on day
3-5 of life > 8 (I1=4.35), body weight at birth <1500 g
(I=4.30). (I=7.0), oxygenation index on day 3-5 of life
> 8 (I=4.35), birth weight <1500 g (I=4.30), perinatal
asphyxia (I=4.22), Apgar score at 5 minutes of life <
7 points (1=3.49), gestational age < 30 weeks (I=3.24),
mean pulmonary artery pressure on day 1 of life > 34

22

mm Hg. (I=1.98), natural childbirth (I1=1.68), small for
gestational age (I=1.13), male sex (I=1.04), placental
dysfunction during pregnancy (I=1.11), maternal
hypertension during pregnancy (I=0.60) [14]. The
obtained results are consistent with modern literature
data [24, 25, 26].

The second stage was to study the value of urinary
8-OHdG in premature infants with asphyxia and RDS
in the early neonatal period and to determine the clinical
significance of its levels at different degrees of PPH (Table 4).
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Table 4

Value of the urinary 8-OHdG (ng/ml) and its dynamics in premature infants with RDS and perinatal asphyxia, Mtm

. Group | Group Il

Value of the urinary 8-OHdG, ng/ml (n=23) (n=21)
First day of life 1.83+0.29* 2.27+0.39*
315 day of life 1.06+0.28* 4.10£0.42*

Note:

The obtained data indicate that on the first day of
life there is almost no significant difference between the
studied groups of children. On the 3rd-5th day of life, in
the first group of children there is a significant decrease in
the studied urinary OS biomarker (p<0.05), in the second
group — a significant increase by 1.8 times (p<0.05). Our
results indicate that perinatal asphyxia has a detrimental
effect on the degree of oxidative stress, reduced adaptability
and reactivity to OS in premature infants.

To evaluate the possibility of using the biomarker of
oxidative stress in clinical practice in the management
of premature infants, we analyzed the diagnostic and
prognostic significance of the dynamics of 8-OHdG
levels in the first and 3-5 days of life. The DC values
(Table 5) indicate that a decrease in urinary §-OHdG in
premature infants is associated with a favorable course of
PPH, and the absence of a decrease in the studied indicator
indicates the probable development of severe PPH. The
above is also confirmed by our correlation analysis

*—p < 0.05 — significant difference between groups

between mPAP and the level of urinary 8-OHdG, ng/ml
in premature infants [14].

Urinary 8-OHdG as a biomarker of OS in preterm
infants with RDS correlates with mean pulmonary artery
pressure on day 1 (r=0.85, p<0.001) and day 3-5 (r=0.84,
p<0.001). A correlation was found between the level of
urinary 8-OHDG in preterm infants with RDS associated
with perinatal asphyxia and mPAP on the first (r=0.82,
p<0.05) and on the third to fifth days of life (r=0.80,
p<0.05). The gender characteristics of the dynamics
of 8-OHdG levels in premature infants with RDS and
asphyxia with perinatal pathology confirm the reduced
adaptability and reactivity of boys to oxidative stress in the
early neonatal period: on the first day of life in both groups
of studied newborns there is no significant difference
(p>0.05) in the levels of 8-OHdG in urine between boys
and girls. On the 3-5th day of life, a significant increase
in urinary 8-OHdG levels was observed in boys in both
groups (p<0.05) compared with girls.

Table 5

Diagnostic significance of determining the dynamics of urinary 8-OhdG in premature infants with PPH

Indicator Gradation DC [
. don'td d 7.8
Decrease of the 8-OHAG levels on the 3% — 5" day of life On_ GOErease 6.39
decreased +9.3

Note:
significant/severe PPH on the 3-5th day of life.

It was found that the level of urinary 8-OHdG on the
3rd — 5th day of life has a high diagnostic significance for
determining the risk of developing severe PPH (I=6.39):
a decrease in the level of urinary 8-OHdG indicates
a favorable course of PPH, and an increase —about the risk
of developing severe PPH. The prognostic significance of
decreased levels of urinary 8-OHdG on the 3rd — 5th day
of life indicates a decrease in the probability of developing
complications in the neonatal period (I=3.25).

Clinical and laboratory correlations between mean
pulmonary artery pressure, 8-OHdG levels and the need
for respiratory support in premature infants revealed that
the more intensive the dynamics of 8-OHdG reduction,
the shorter the duration of respiratory support required
by the infants to establish spontaneous breathing (r=0.80,
p<0.001). The high diagnostic value of the duration and
type of respiratory support for the prognosis of the course
of PPH in premature infants was established: the risk of
developing severe PPH is indicated by: duration of HFOV
> 48 hours (I1=3.03), duration of traditional mechanical
ventilation > 72 hours (1=2.49), when nIV/CPAP is not the
only type of respiratory support (I=1.56). The prognostic
significance of the duration and type of respiratory support

The sign (+) indicates about favorable course of PPH, and the sign (-) indicates about the development of

for predicting the course of PPH in preterm infants was
determined: the following factors indicate the risk of
complications in the neonatal period: duration of traditional
mechanical ventilation > 72 hours (I=2.65), duration of
HFOV > 48 hours (I=1.46), when nIV/CPAP is not the
only type of respiratory support (I=1.08).

Perinatal asphyxia worsens the course of RDS in
preterm infants with higher levels of mPAP (p<0.05),
3.5 times more cases of severe pulmonary hypertension
(p<0.05), higher levels of OS (p<0.05), and longer duration
of ventilatory support (p<0.05).

In the third stage we determined the diagnostic and
informative value of predictors of PPH formation in premature
infants with asphyxia and RDS. According to the results of
the ROC analysis, the signs indicating the development of an
unfavorable course of PPH are: the level of urinary 8-OHdG
on the 3rd-5th day of life > 2.5 ng/ml; mPAP level on the first
day of life > 34 mm Hg; mPAP level on the 3rd-5th day of life
>31.9 mm Hg; Moore’s index on the first day of life > 42 %;
Moore’s index on the 3rd-5th days of life > 43 %, Schwedel’s
index on the first day of life > 0.4 cm, Schwedel’s index on
the 3rd-5th days of life > 0.5 cm, CTI on the first day of life
> 60 %; CTI on the 3rd-5th days of life > 60 %, oxygenation
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index on the first day of life > 16, oxygenation index on the
3rd-5th days of life > 8. High specificity was demonstrated
by ROC curves for urinary 8-OHdG levels and radiologic
indices on days 3-5 of life. High sensitivity was demonstrated
by ROC curves for mean pulmonary artery pressure on days
1 and 3-5 of life, Moore’s index on day 1, oxygenation index
on days 3-5 of life.

Thus, reliable predictors of the progressive course of
persistent pulmonary hypertension in premature infants
with RDS and perinatal asphyxia are: the level of the
urinary 8-OHdG > 2.5 ng/ml on the 3"-5" day of life,
the Schwedel index on the 37-5" day of life > 0.5 cm.
Favorable course of PPH in premature infants is evidenced
by: mPAP on the first day of life < 34 mm Hg, mPAP on
the 3-5th day of life <31.9 mm Hg, Moore’s index on the

first day life <42 %, oxygenation index on the 3rd-5" day
of life <8 [14].

On the basis of the obtained informative indicators of
complex radiological assessment of the degree of PPH
and dynamics of OS levels, the final stage of the work was
carried out—a differentiated approach to the diagnosis and
treatment of PPH in premature infants with asphyxia and
RDS was developed. The developed algorithm (Table 6) is
used by algebraic summation of DC until the diagnostic
threshold is reached, which for the 95 % level of confidence
is >-13.0, and for the 99 % level — DC >-20. If there is
a «-» sign next to the sum of DC of all indicators, there is
arisk of developing severe PPH, which requires correction
of ventilator parameters and increased treatment, and a «+»
sign indicates a favorable course of PPH.

Table 6

Algorithm of a differentiated approach to management of persistent pulmonary hypertension in premature
infants [9, 14]

Indicator Gradation DC |
mPAP on the 3¢ — 5" day of life, mmHg =2 29 1 70
Decrease of the 8-OHAG levels on the 37— 5% day of life _decreased _ L8 6.39
Surfactant therapy dor?’ct) Zﬂ‘;ﬁtfgte g +g$ 6.07
ion i rd _Eth ; <8 +5.0
Oxygenation index on the 3™ -5 day of life >8 40 4.35
Birth weight, g =% 281 430
Perinatal asphyxia norirs;c’eesne:nt ;%% 4.22
Schwedel’s index on the 35" day of life, cm 0':605'5 TSSS 3.60
1-3 points -9.0
Apgar score on the 5" minute of life 4-6 points -0.5 3.49
>7 points +23.8
Gestational age, weeks gg:gi ;%g 3.24
_ 0,
Moore’s index on the 3 -5 day of life, % 354‘:133%/" Tg; 3.23
Oxygenation index on the first day of life ﬂg Tgf 3.20
Duration of the HFOV, hours =28 e L
Duration of TMV, hours 12 138 249
N 0
CTl on the 345" day of life, % 526?)0%/° J_'g"g 2.49
mPAP on the 1% of life, mmHg = 29 | 108
. natural childbirth -8.0
Type of delivery Cesarean section +1.8 1.68
NIV/CPAP- the only one type of respiratory support yneos T;g 1.56
Apgar score on the 1% minute of life 13 é’;‘:tt: e AL
Appropriation for gestational age no;;r;ggc:ig?iigve ': 12 85 1.13
Placental disfunction during pregnancy noptrSrseesn;nt é% 1.1
Infants’s sex fg]nle;lee ;%2 1.04
Arterial hypertension during pregnancy noF;rSrS:sn;nt '053 0.60

Note:
of significant/severe PPH on the 3-5th day of life.
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If the diagnostic threshold was not reached when
adding the DC of all algorithm indicators, the diagnosis is
considered uncertain.

Conclusions

1. In our research, the development of an algorithm
for a differentiated approach to the management of PPH,
taking into account the complex radiological assessment
of pulmonary hypertension, OS levels as determined by
urinary 8-OHdG in premature infants at gestational age
of 26-34 weeks with respiratory distress syndrome and
perinatal asphyxia is scientifically based.

2. The pathogenetic significance of urinary 8-OHdG in the
development of PPH was determined and substantiated by the
ELISA method, and a direct strong correlation was established
between the OS indicator and the mPAP level in premature
infants with RDS and with RDS associated with perinatal
asphyxia in the early neonatal period. Perinatal asphyxia has
been shown to exacerbate the degree and course of pulmonary
hypertension in premature infants with RDS.

3. Diagnostic and prognostic determinants of the
development and course of pulmonary hypertension
in premature infants with RDS and perinatal asphyxia
were determined. It was found that a decrease in urinary
8-OHdG levels on the 3rd to 5th day of life is a prognostic
sign of a favorable course of PPH (I=6.39).

4. On the basis of scientifically substantiated
correlations between clinical, laboratory, radiological,
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J1O MUTAHHSI CTBOPEHHS AJITOPUTMY JUGEPEHIIMNOBAHOTO MIAXOAY 10 MEHEJIXKMEHTY
MNEPCUCTYIOUYOI JETEHEBOI INIEPTEH3Ii Y MEPEIYACHO HAPOIKEHUX JTITEN

T. M. Knumenko', M. 1. KononoBuy®

HapuyanbHo-HayKOBHUI iHCTUTYT MicAsIANNIOMHOI 0cBiTH XapPKiBCHKOI0 HAIOHAJBHOI0 MEIMYHOI0 YHIBEPCHUTETY,
kadenpa nexiarpii Ne3 Ta HeoHaToJIOTii *,
Komynanbne HenpudyTkoBe mianpueMcTBo «MicbKkuii mepuHaTaabHuii meHTP» XapKiBebKoi MichbKkoi paamn®
(M. XapkiB, Ykpaina)

Pesrome.

Benenns nmepeayacHO HapOKEHUX JiTEH 3 MEPCUCTYIOYOIO JiereHeBoro rineprensieto (I1JIIN) 3anmumaeTbest akTyaaIbHOIO TIPOOIEMOI0
cy4acHoi HeoHarosorii. HaykoBi JOCITiIKeHHS OCTaHHIX POKIB BU3HAYAIOTh POk OKcuaaTuBHOTO cTpecy (OC) y po3BUTKY Ta mepediry
[JIT. Pe3epBoM [1st 3HM>KEHHS JIETATBHOCTI Ta ONTHMI3allil BeJIeHHS HETOHOIIEHUX HOBOHAPOKEHUX 3 PECIIPATOPHUM JUCTpPEC-
cunapomoM (PIIC) Ta acdikciero € po3poOka Ta BIPOBAKEHHS B KIIIHIYHY MPAKTHKY AITOPUTMY IU(EPEHIIHOBaHOTO MiAXOAY A0
meHemkmenty I y mepequacHo HapoKEHHX JiTel 3 ypaXyBaHHAM BHpakeHOCTI Ta quHamMiku OC.

Merta pocaigxenns. [ligBumieHHs e(eKTUBHOCTI BeleHHA nepeadacHo HapomkeHnx miteit 3 [ 3 acgikciero ta P/IC Ha mincrasi
Ppo3poOKu anroputMy audepeHIiiioBaHOTO TIIXOAY 0 BEACHHS JIETEHEBOI TiepTeH3ii 3 ypaxyBaHHSAM PiBHIB OKCHIIATUBHOTO CTPECy
3a BU3HAYECHHAM 8-TiIpoKcu-2-ne3o0kcuryano3uny (8-OHdG) B ceui.

Marepiaa Ta MmeToau aociaigxenHs. B nocnimkenns Oyno BrimrodeHo 100 mepeqyacHO HapOMKEHUX JiTeH y TepMiHi recramii
26/1-34/6 Twxuis: I rpymny cxmamm 50 giteit 3 PIIC, rpymy 11 — 50 niteit 3 PIC y noennanHi 3 acikciero mpu HAPOIKEHHI.

BusnaueHHst HassBHOCTI Ta cTyneHto Tshkkocti [1IJITT Oyimo mpoBeaeHo BeiM IiTSAM B mepiry Ta Ha 3-5 o0y JKUTTA 3a TOTIOMOTOIO
exokapmiorpadii (ExoKI'), a xinekicHe Bu3HaueHHA piBHS 8-OHAG (Hr/mun) — 44 niTsiM B mepiry, Ta B TWHaMIli — Ha 3-5 100y KHUTTS
MeTonoM iMmyHopepmeHTHOTO anamizy (IDA). s mpomeneBoi ominku [IJII" BciM IiTSM IPOBOIMIIOCH PEHTTEHOJIOTIYHE 0 CITiIPKSHHS
opraniB rpyasoi kinituau (RO OI'K) 3 BuzHaueHHAM iHAekciB Mypa, 11IBenens ta kapriotopakansHoro inaekcy (KTI).

JocainxenHs: BHKOHAHO 3 JOTPUMAHHSIM BHMOT 0i0eTHKH B paMKaX IJIAHOBOI HAYKOBOI podoTH kadenpu (Ne nep:kpeectpanii
0122U0000025).

PesyabraTu nociaigxeHHs. BctaHoBIIeHO, IO 0COOIMBOCTSMH JIETEHEBOI TiepTeH3ii y mepeayacHo HapomkeHux aiteit 3 PIC
Oy/i JOCTOBIPHO HUKYI PiBHI CEPEAHBOTO TUCKY y cTOBOYpi JiereHeBoi aprepii (mPAP) B meprry, Ta Ha 3-5 100y KUTTS, HIXK Yy AiTei
3 MIEPUHATAIEHOIO ac(iKCier0.
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BuznaveHo, 1110 YMHHUKAMH 3 BHCOKOIO J1arHOCTHYHOIO 3HAYYIIICTIO, IETEPMIHYIOYMMI BHHUKHEHHS MIEPCHCTYIOUO] JIereHeBOl
rinepTeHsii €: Maca Tijla IMTHHY IpH HapopkeHHI <1500 1, HasBHICTH IIepUHATAIBHOT acdikeil, HU3bKa OLIHKA 3a MIKaIoo Anrap Ha 1
(1-3 6anm) Ta Ha 5 XBUIMHAX XUTTA (<7 OaniB), TepMmiH recramii <30 THXKHIB, HEBIAMOBIAHICTE MacH TiJa TUTHHU recTaliifHOMY BIKY,
YOJIOBIYA CTaTh JUTHHI.

Bcranosneno, mo Bmict 8-OHdG stk 6iomapkepa OC B ceui y nepequacHo HapopkeHUx giteid 3 P/IC Ta nepuHatransHO0 achikciero
xopemoe 3 mPAP B nepury ta Ha 3-5 100y xwurTs, a piBHi 8-OHdAG B cedi MaloTh BUCOKY iarHOCTUYHY 3HAUYIIICTh JJISI BU3HAUCHHS
pusuky po3ButKy [1JII" TshKKOTO CTynens Ha 3-5 100y KUTTSI.

[Ipoanamni3zoBaHO JiarHOCTHYHY 3HAYYIIICTh JAHUX KOMIUIEKCHOI mpomeHeBoil ominku [1JII" — peHTreHonoriunmx inxexcis Mypa,
Isemens, KTI va po3sutok [TJII" TsKKOTO CTyTIEHS Ta BCTAHOBIICHO KOPEJISALIHHI 3B’ s13KM MiXk iHIekcamu Ta mPAP, Ta Mixk iHIekcamMu
ta piBHeM 8-OHdG. Innexc I1IBeserns moka3zaB HaHOIIBII BHCOKY JOCTOBIPHICTB Y BCIX BHIAJIKAX.

BucnoBku. Ha mincraBi HayKoBO 0OTPYHTOBaHUX B3a€MO3B’SI3KIB MIXK KIIIHITHUMH, Ta00PAaTOPHUMH, IPOMEHEBUMH, T€H/ICPHUMH
acIleKTaMH MepedacHO HApOPKEHUX JITeH 3 IepHHATAIBLHOIO MATOJIOTIEI0 Ta BUSBICHNX J[IarHOCTHYHO-TIPOTHOCTUYHUX 3HAUYCHb
indopmarusHocTi piBHIB 8-OHAG B ceui po3zpobneno anroput™ audepenniiioBanoro migxoxy 1o menempkmenty [UUII. BusnaueHHs
crynenst OC Ta mPAP y epeuacHO HapoIKEHHX JIITEH T03BOIIsIE CKOPUTYBATH Ta IHANBITyalli3yBaT! TAKTHKY PECIHipaTOpHOL MiATPUM-
KH TP BEIEHHI HEIOHOMIEHHX HOBOHAPOKEHHUX, TAKUM YHHOM ITOKPAIIUBIIN SKICTh HaJJaHHSI MEANYHOI JOTIOMOTH HEJJOHOIICHUM
HoBoHapoukeHnM 3 PJIC Ta mepuHaTaibHOIO acdikciero.

VY nepemayacHO HAPOKCHUX JIITEH B MEPHHATAILHUX [IEHTPax JAoaaTkoBe Br3Ha4eHHs Tsokkocti OC Ha mijgcrasi piBas 8-OHAG
B cedi JO3BOJISIE IPOTHO3YBATH HecnpusaTiauBuii mepebir I1JII" Ta po3BUTOK yCcKIIaHEHb: OPOHXOJIETEHEBOI AUCILIA3il, BHYTPIIIHBO-
nuTyHO4YKoBOTO KpososmiuBy I1I-1V crynens, perunonarii II-111I cranii, ypasxkeHs ciayxy, rimokcuano-imemigaoro ypaskenust [IHC I1-111

CTyTIEHS y TIepeIIacHO HAPOJDKEHUX JIITeH.

KurouoBi ciioBa: TiepeIIacHO HapOKEH] JIITH; epCUCTyIoua JIeTeHeBa TilIepTeHs3ist; OKCHIATHBHHI CTpecC.
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