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Respiratory distress in preterm newborns:
clinical featers and intensive care tactics
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ABSTRACT

Background. Respiratory disorders or respiratory distress are the most common cause of hospitalization of a newborn in the intensive
care unit, and this is typical for both full-term and premature infants.

Aim — to determine the priorities of intensive care tactics for respiratory distress in premature newborns of different gestational age by
studying the clinical and laboratory features of its course.

Materials and methods. A retrospective observational multicenter study was performed on 155 newborns, who were divided into
two conditional groups depending on the gestational age. Group | included 120 premature newborns with a gestational age of up to
34 weeks, and group Il included 35 late premature infants (gestational age — 34-36 (6/7) weeks).

Results. Group | showed lower Apgar scores both one minute and 5 minutes after birth. The median score on the Silverman—Andersen
scale in the group | was 5 points, which was statistically significantly higher than in the group Il (4 points). The severity of multiple
organ dysfunction on the nSOFA (Neonatal Sequential Organ Failure Assessment) scale was higher in patients of the | group (3 vs 2;
p=0.006). The median duration of mechanical ventilation in the | group of patients was significantly higher (263 vs 63 hours; p=0.006).
Arterial hypotension was registered in the first 24 hours of life in 19 (12.2%) premature infants: 18 (15%) patients in the group | and 1
(2.8%) child — in the group I, the differences were statistically significant (p=0.04). Median volume of volumetric load in the first
day of life in the group | was 89, and in the group Il — 70 mi/kg in day, which was statistically significant. No statistically significant
differences were obtained in terms of the level of hourly diuresis and hydrobalance. Diuresis was 3.6-3.1 mi/kg in hour and was within
the permissible values. Inotropic-vasopressor support was provided to 45 (29%) premature infants: 40 (33.3%) patients in group | and 5
(14.3%) in group . The differences were statistically significant (p=0.02). In group |, the median of the vasotropy-inotropic index was
11.2 [5; 12.5], in group Il — 8.6 [5; 10], the differences are statistically significant (p=0.03).

Conclusion. Early premature infants are a more vulnerable group of newborns who have a severe course of respiratory distress, which
requires longer respiratory and more intensive hemodynamic support.
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Oco0eHHOCTU TeYEHUS U TAKTUKU MHTEHCUBHOWN Tepanuu
pecnupaTopHOro gucTpecca y HeAOHOLEHHbIX
HOBOPOXAEHHbIX

10.C. Anekcanaposuy’, [I.A. Temuposa?, [.0. MeaHos', [.A. Nebenes’

! CankT-TNeTepByprekuit rocyAapCTBEHHbI NeANaTpUYECKuil MeauUmMHCKI yHuBepcuTeT, CakT-TMeTepBypr, Poccus
2 PoaunbHbIit fom Ne 10, Carkr-MetepGypr, Poccus

PE3IOME

AKTyanbHoCTb. [lbIXxaTenbHble paccTPONCTBA UMW PECTIMPATOPHBIN AUCTPECC ABASIOTCA Hanboree YacTon NPUYMHON roclnTanuaa-
LM HOBOPOXKAEHHOTO B OTAENEHUE PEaHUMALM 1 UHTEHCUBHOW Tepanuu, MpUYem 3T0 XapakTEepHO Kak [N1sl JOHOLUEHHBIX, TaK U
HE[OHOLLEHHbIX JeTel.

Llenb nccnepoBaHuss — onpeaenuTb NpPUOPUTETbI TaKTUKM WHTEHCUBHON Tepanuu pecnypaTopHOro AMCTPecca y HeOOHOLIEHHBIX
HOBOPOXAEHHbIX PA3MMYHOTO reCTaLMOHHOM0 BO3pacTa nyTeM U3y4YeHust KIMHUYECKNX 1 labopaTopHbIx 0COBEHHOCTEN ero TeYeHus.
Matepuansi n meTogbl. BbiNnonHEHO peTpocnekTMBHOE 06CEPBALMOHHOE MYyMbTULEHTPOBOE MccnefoBaHue 155 HOBOPOXAEHHBIX
[ETeN, KOTOpble B 3aBUCUMOCTH OT CpoKa recTaLym Obinu pasgesnieHsl Ha ABe YCrnoBHble rpynnbl. B | rpynny Bownm 120 HefoHOLWEH-
HbIX HOBOPOXAEHHBIX C reCTaLMOHHBIM BO3pacToM A0 34 Hedenb, BO Il rpynny — 35 no3gHMX HeLOHOLIEHHBIX JEeTel (CPoK rectauum —
34-36 (6/7) Hepenb).

PesynbTathbl. B rpynne | BbisiBneHb 6onee HA3KMe nokasaTenu no Lkane Anrap kak Yepes 0fHy MUHYTY, Tak U Yepes 5 MuHyT nocne
poxaenus. MeamaHa oueHkn no wkane CunbeepmaHa—AHLepceH B | rpynne coctaBuna 5 6annos, YTo 0ka3anoch CTaTUCTUYECK
3HauMMO BblLLE, YeM BO |l rpynne (4 6anna). OueHka CTeneHm BbIpaXXeHHOCTY NonMopraHHon ancdyHKLmu no wkane nSOFA (Neonatal
Sequential Organ Failure Assessment) 6bina Bbilwe y naumeHToB | rpynnbl (3 vs 2; p=0,006). MeaunaHa AnuTenbHOCTU NCKYCCTBEHHOM
BEHTUNSALMN Nerkux B | rpynne nauueHToB Obina 3Haummo Bbliwe (263 vs 63 vacos; p=0,006). ApTepuanbHas rMnoTeH3ns B nepable
CYTKM XM3HW 3apernctpuposaHa y 19 (12,2%) HegoHowenHbIx aeten: 18 (15%) naumentos B | rpynne u oguH (2,8%) pebeHok — BoO
[l rpynne, pasnuums Bbinu cTatuctudeckn Hauumbivm (p=0,04). MeguaHa obbema BONEMUYECKON HArpy3Ki B MEPBbIE CYTKM XM3HM
B | rpynne cocTasuna 89, a Bo Il — 70 MI/kr B CyTKM, YTO SBUMOCH CTATUCTMYECKN 3HAYMMbIM. 10 YPOBHIO MOYACOBOrO Anypesa W
rgpobanaHca CTaTUCTUYECKU 3HAYMMbIX Pasnnumidi He nomyyeHo. Auypes coctasun 3,6-3,1 MA/Kr B Yac 1 Haxogwmncs B npegenax
BOMYCTUMbIX 3HAYEHW.

/IHOTPONHO-Ba30MPECCOPHY0 noaaepkky npoBogur 45 (29%) HepoHowenHbiM getam: 40 (33,3%) maumentam | rpynnbl u 5
(14,3%) — Il, BbIABNEHHbIE pasnnuus ctatucTyeckn 3Hauumbl (p=0,02). B | rpynne megmaHa Ba3oTPOMHO-MHOTPOMHOTO WHAEKCA
coctaeuna 11,2 [5; 12,5], Bo Il — 8,6 [5; 10], pasnuuns ctatuctyeckn 3Hauumbl (p=0,03).

BbiBoA. PaHHWe HeJoHOLWEHHbIE AETY SBNSAOTCS Gonee ys3BMMON rpynnoil HOBOPOKAEHHBIX, Y KOTOPbIX OTMEYaETCs TSXEmNoe Teye-
HWe PecnmpaTopHOro AucTpecca, Yto TpebyeT Gonee AnNUTENBHON PECTMPATOPHOI 1 6OMnee NHTEHCUBHON reMOLMHAMUYECKON NOg-
BEPKKM.

KntoyeBble cnoBa: pecnnpaTopHbIi AUCTPECC, HOBOPOXAEHHbIE, HEAOHOLEHHbIE, PECTIMpaTOpHas NOAAEPKKa
Kak uutupoBatb
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INTRODUCTION

A key aspect of the newborn’s transition to extra-
uterine life is the adaptation of the respiratory system.
A broad range of pathological conditions involving the
respiratory, circulatory, and central nervous systems,
as well as metabolic disturbances and other factors,
can lead to the development and progression of respi-
ratory disorders. Respiratory disorders, or respiratory
distress, are the most common reason for neonatal ad-
mission to the intensive care unit, a finding that applies
to both term and preterm infants [9]. Approximately
15% of term newborns and 29% of preterm newborns
are admitted to intensive care units due to various con-
ditions associated with respiratory distress [7, 13].

Among all newborns, late preterm infants at 34-37
weeks’ gestation account for approximately 70-75%,
and their numbers have been steadily increasing in re-
cent years [4].

The clinical signs of respiratory distress include
tachypnea, nasal flaring, retractions, grunting, and
cyanosis [3].

The most common causes of respiratory distress
in newborns are respiratory distress syndrome (RDS),
sepsis, intra-amniotic infection, meconium aspiration
syndrome (MAS), transient tachypnea of the newborn
(TTN), neonatal pneumonia, and asphyxia [3, 15].

Although neonatal respiratory failure is treatable in
most cases, severe cases require a rational diagnostic
and therapeutic approach to optimize outcomes and
minimize morbidity.

Newborns with respiratory distress often require
prolonged intensive respiratory support, leading to lon-

Table 1. General characteristics of early and late preterm infants
Tabnuua 1. O6Las xapakTepucTika paHHUX 1 NO3AHUX HEAOHOLLEHHbIX

ger stays in both the intensive care unit and the hospi-
tal overall. This is associated with adverse short- and
long-term consequences that necessitate long-term
pediatric follow-up [5, 11].

To date, the clinical and laboratory characteristics
of preterm infants with respiratory failure across dif-
ferent gestational ages remain insufficiently studied.
Furthermore, no comprehensive intensive care ma-
nagement protocol has been established, hindering the
development of personalized treatment approaches for
these patients.

AIM

The aim of this study was to establish priorities
for intensive care strategies in managing respiratory
distress in preterm infants across different gestational
ages by analyzing the clinical and laboratory features
of its course.

MATERIALS AND METHODS

This retrospective observational multicenter study
was conducted at the neonatal intensive care units of
the Perinatal Centers of Leningrad Regional Clinical
Hospital and Voronezh Regional Clinical Hospital
No. 1.

Atotal of 155 newborns were enrolled and stratified
into two groups based on gestational age. Group | con-
sisted of 120 preterm infants with a gestational age of
less than 34 weeks, while Group Il included 35 late pre-
term infants with a gestational age of 34 to 36 weeks
and 6 days. The characteristics of the study population
are summarized in Table 1.

| rpynna / Il rpynna /
U-TecT MaHHa-YutHu) /
lMokasatenu / Parameters | group Il group Pl oy
(n=120) (n=35) (Mann-Whitney U test)
Macca Tena npu poxaeHuu, r/ Body mass at birth, g 1322 2155 0,00001
[900; 1680] [1870; 2390]
Pocr, cm / Height, cm 39 [35; 42] 46 [44; 47] 0,00001
OueHka no wkane Anrap Ha 1-it MuHyTe, 6annb / 5[4; 6] 6[57] 0,0003
Apgar score at 1 minute, points
OueHka no wkane Anrap Ha 5-1 MuHyTe, 6annbl / 6[6;7] 716; 8] 0,0004
Apgar score at 5" minutes, points
Cpok rectauum, Hegenm / Gestation period, weeks 30 [27; 32] 35[34; 35] 0,00001
OueHka no CunbeepmaHy-AHaepceH, bannbi / 5[3;7] 4[3; 5] 0,001
Silverman-Andersen score, points
OueHka no nSOFA, 6annbl / nSOFA score, points 310; 5] 210; 4] 0,006
[nuTenbHOCTb MCKYCCTBEHHOI BEHTUNALMM NETKIX, Yachkl / 263 [14; 338] 63 [2; 66] 0,006
Duration of mechanical ventilation, hours
OnnTenbHOCTb NEeYeHNs B OTAENEHUN peaHMMaLMn U MHTEHCUBHOM Tepanin 20 [6; 32] 8[4;9] 0,00001
HOBOPOXAEHHbIX, AHN /
Duration of treatment in the neonatal intensive care unit, days
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Inclusion criteria:
1) gestational age under 37 weeks;
2) presence of respiratory distress within the first

24 hours of life;

3) need for supplemental oxygen or mechanical ven-
tilation.

Exclusion criteria:

congenital central nervous system malformations;
confirmed genetic disorders;

diabetic fetopathy;

congenital anomalies requiring emergency surgical
intervention.

The study was approved by the local ethics commit-
tee of St. Petersburg State Pediatric Medical University,
Ministry of Health of the Russian Federation (Protocol
No. 1/3, January 21, 2019).

Initial stabilization in the delivery room was provided to
all newborns with respiratory disturbances presenting as
ineffective spontaneous breathing [2], in accordance with
the methodological letter of the Ministry of Health of the
Russian Federation No. 15-4/10/2-3204 (April 21, 2010)".

Noninvasive respiratory support was initiated when
the Silverman—Andersen score exceeded 4 points. If
pronounced oxygen dependence (FiO, >0.4) and signs
of respiratory failure persisted for 30 minutes after birth,
exogenous surfactant (Curosurf, Chiesi, Italy) was ad-
ministered endotracheally at a dose of 200 mg/kg.

While continuing noninvasive respiratory sup-
port with the Stephan Reanimator F120 Mobile device
(Stephan, Germany), the newborn was transported from
the delivery room to the neonatal intensive care unitin a
transport incubator (ITN-01, Ural Optical and Mechani-
cal Plant named after E.S. Yalamov Production Associa-
tion, Russia).

In the neonatal intensive care unit, noninvasive re-
spiratory support was continued. If oxygen dependence
(FiO, >0.4) was required to achieve target transcutane-
ous oxygen saturation (SpO,=90-94%), or if refractory
respiratory acidosis (pH <7.20) developed, the infant
was transitioned to mechanical ventilation. Syndromic
therapy was also provided.

Organ dysfunction severity was assessed using the
nSOFA (Neonatal Sequential Organ Failure Assess-
ment) score [19], with the worst values recorded during
the study period used for analysis.

To evaluate the invasiveness of fluid therapy and
hemodynamic support aimed at maintaining optimal car-
diac output, the total volume of fluid administered, fluid
balance, and the vasoactive-inotropic score were ana-
lyzed [8].

B OoN -
= = =

! Letter of the Ministry of Health and Social Development of the Russian
Federation No. 15 4/10/2 3204 dated April 21, 2010, “Primary and
Resuscitation Care for Newborn Infants.” Available at: https://docs.cntd.
ru/document/902232603 (accessed May 30, 2025). (In Russian.)

Based on data from the newborn’s developmental
history and inpatient medical records, 143 parameters
were analyzed, encompassing medical history, clinical,
laboratory, and instrumental findings, intensive care in-
terventions, and disease outcomes.

Statistical analysis. Normality of the data was as-
sessed using the Kolmogorov-Smirnov and Shapiro—
Wilk tests. As the distribution of the primary data devi-
ated from normal, quantitative variables are reported as
medians (Me) with interquartile ranges (LQ-HQ). Differ-
ences in ordinal and scaled values were evaluated using
the Wilcoxon test, with the Z-value reported. Spearman’s
rank correlation coefficient was used. The level of statis-
tical significance was set at p <0.05.

RESULTS

MComparison of Apgar scores revealed statistically
significant differences in median values between groups
both at 1 and 5 minutes, with higher scores observed
in Group Il (late preterm infants). An Apgar score of <3
at 5 minutes, indicative of severe intrapartum asphyxia,
was recorded in 3 (2.5%) infants in the early preterm
group. No such cases occurred in Group Il, though this
difference was not statistically significant.

The median Silverman—-Andersen score was
significantly higher in Group | than in Group Il (5 vs.
4 points). Similar findings were observed for multior-
gan dysfunction severity assessed by the nSOFA score
(3 vs. 2; p=0.006), reflecting more severe clinical status
in Group | patients.

The median duration of mechanical ventilation
was 263 hours in Group | compared with 63 hours
in Group Il (p <0.05). Mechanical ventilation lasting
=168 hours occurred in 48 cases, accounting for 31%
of all preterm newborns with respiratory distress.

Prolonged mechanical ventilation was observed
in 45 (37.5%) cases in Group | versus 3 (8.6%) in
Group Il (p=0.0005) (Table 2). Length of stay in the
neonatal intensive care unit was also significantly lon-
ger in Group | (20 vs. 8 days). Clinical and laboratory
characteristics of newborns during the first 24 hours of
NICU treatment are presented in Table 2.

SpO, and heart rate did not differ significantly be-
tween groups. Analysis of blood pressure showed that
systolic, diastolic, and mean arterial pressures were
significantly lower in Group | than in Group |I.

Arterial hypotension during the first 24 hours of life oc-
curred in 19 (12.2%) preterm infants: 18 (15%) in Group |
versus 1 (2.8%) in Group Il (p=0.04). No significant dif-
ferences were observed between groups in blood gas
parameters, acid-base status, hemoglobin, leukocyte or
platelet counts, C reactive protein, or procalcitonin.

Correlation analysis revealed no significant associa-
tions between lactate levels and nSOFA score, blood




pressure, or urine output. However, a negative correla-
tion was found between lactate levels and pH (R=-0.24;
p=0.007), as well as between lactate concentration and
umbilical cord blood bicarbonate (R=-0.35; p <0.001).
On the first day of NICU treatment, protein levels
were significantly lower in Group | than in Group 1.
Alanine aminotransferase (ALT) levels were signifi-
cantly lower in Group I. ALT above the reference range
(>31 U/L) occurred in 20 (16.6%) cases in Group | ver-
sus 7 (20%) in Group Il, a non significant difference.
Positive correlations were found between ALT le-
vels and nSOFA score (R=0.25; p=0.002), as well as be-
tween ALT concentration and lactate (R=0.3; p=0.001).
Negative correlations were identified between lactate
and bicarbonate (R=-0.3; p=0.007), and between the

degree of hyperlactatemia and urine output during the
first 24 hours (R=-0.17; p=0.02), confirming lactate’s
role as a marker of hypoperfusion.

No significant differences in aspartate aminotrans-
ferase levels were observed between groups; however,
values exceeding the upper reference limit (>75 U/L)
were noted in 6 (5%) patients in Group | and 3 (8.6%)
in Group Il (p=0.3).

The main intensive care interventions are summa-
rized in Table 3. Median fluid loading volume during the
first 24 hours of life was significantly higher in Group |
than in Group Il (89 vs. 70 mL/kg/day). No significant
differences were found in hourly urine output or fluid
balance. Urine output ranged from 3.6 to 3.1 mL/kg/h,
remaining within acceptable limits.

Table 2. Clinical and laboratory characteristics of newborns on the first day of intensive care unit treatment
Tabnuua 2. KnuHuko-nabopatopHble XapakTepuCcTUKi HOBOPOXKAEHHbIX B MEPBbIE CYTKW NEYEHNS B OTAENEHUM PeaHUMaLMM U UHTEHCUBHON Tepanuu

| rpynna / Il rpynna /
MapameTpsl / Parameters | group I group p
(n=120) (n=35)
SpO, B 1-7t aeHb xu3HM, % / SpO, on the 15t day of life, % 94 [92; 96] 95 [93; 98] 0,1
YacToTa cepaeyHbIX CoKpaLLeHni B 1-i1 feHb KU3HW, ya./MuH | 148 [137; 158] 142 [130; 152] 0,07
Heart rate on the 15t day of life, beats/min
Cucronnyeckoe aptepuarnbHoe faBneHue B 1-1 4eHb XW3HW, MM pT. CT. / 54 [48; 58] 59 [54; 64] 0,0003
Systolic blood pressure on the 1%t day of life, mmHg
[uacTonnyeckoe apTepnanbHOe AaBnieHne B 1-i IeHb XU3HW, MM pT. CT. / 29 [24; 33] 33 [28; 36] 0,006
Diastolic blood pressure on the 15 day of life, mmHg
CpepHee apTepuanbHoe faBneHue B 1-1 AeHb XKWU3HW, MM pT. CT. / 37 [32; 42] 411[37; 45] 0,005
Mean arterial pressure on the 15t day of life, mmHg
pH BeHo3HoM kpoBm B 1-i1 ieHb xwu3Hn / Venous blood pH on the 15t day of life 7,3417,31;7,39] 7,35[7,3; 7,4] 0,8
pO, BEHO3HOI KPOBU B 1-71 Ai€Hb XM3HM, MM pT. CT. / 56 [42; 59] 62 [43; 70] 0,2
Venous blood pO, on the 1%t day of life, mmHg
pCO, BEHO3HOM KPOBM B 1-71 fieHb XU3HU, MM pT. CT. / 32,2[27,8; 36,4] 31126; 37] 0,3
Venous blood pCO, on the 1% day of life, mmHg
HCO, BeHO3HO KpoBK B 1-/1 A€Hb XM3HM, MMOML/N / 19[17; 20] 18 [17; 20] 0,9
Venous blood HCO, on the 1%tday of life, mmol/l
BE BeHO3HOM KpoBM B 1-11 A€Hb XM3HW, MMOIb/ / 7,5[5,2;9,6] 6,9 [5,8; 8.6] 0,6
Venous blood base excess on the 1st day of life, mmol/l
JlakTaT BEHO3HO KpoBY B 1-7 IeHb XWU3HW, MMOMb/N / 34102,2;3,9] 3,7[2,4;5,2] 0,2
Venous blood lactate on the 15 day of life, mmol/l
lemorno6uH B 1-it aeHb, r/n / Hemoglobin on the 15t day of life, g/l 169 [146; 190] 173 [159; 201] 0,4
NeitkounTl B 1-it AeHb xu3nm, x10%n / Leukocytes on the 15 day of life, x10%/ 13,6 [8,6; 15,4] 13,5 [11; 16] 0,1
TpomboLmThl B 1-1 fieHb xu3Hn, x10%n / Platelets on the 1st day of life, x10%/1 244 [179; 289] 299 [201; 389] 0,02
C-peakTuBHbIN 6enok B 1-i AeHb XU3HW, Mr/n | 2,651[0,15; 3] 2,110,1; 2,73] 0,6
C-reactive protein on the 1% day of life, mg/l
[MpokanbLWTOHNHOBbI TECT B 1-11 A€Hb XU3HK, HI/Mn / 2,8[0,12;1,5] 16,8 [0,56; 33] 0,2
Procalcitonin test on the 15 day of life, ng/ml
O6Lwwit Genok B 1-7t aeHb xm3Hu, r/n / Total protein on the 1%t day of life, g/l 445 [38; 50] 52,6 [46; 58] 0,00003
AnaHnHamuHoTpaHcdepasa B 1-7 feHb xu3Hu, EL/n / 16,2 [5; 17,5] 2518; 28] 0,01
Alanine aminotransferase on the 15 day of life, U/l
AcnapTatamnHoTpaHcdepasa B 1-i AeHb xu3Hu, EL/n / 60 [33; 69] 67 [32; 87] 0,2
Aspartate aminotransferase on the 1%t day of life, U/l
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Inotropic-vasopressor support was administered
to 45 (29%) preterm infants: 40 (33.3%) in Group |
versus 5 (14.3%) in Group Il (p=0.02). The median
vasoactive-inotropic score was 11.2 [5; 12.5] in Group |
compared with 8.6 [5; 10] in Group Il (p=0.03). Positive
correlations were found between VIS and peak inspira-
tory pressure (R=0.2; p=0.02), and between VIS and
nSOFA score (R=0.53; p <0.001).

Median peak inspiratory pressure was 19 and
17 cm H,0 in Group | and Group Il, respectively, and
positive end expiratory pressure was 6.2 and 5.8 cm H,0,
with no significant differences between groups. The frac-
tion of inspired oxygen during the first 24 hours of therapy
was maintained at safe levels: a median of 0.3 in Group |
versus 0.28 in Group Il (p <0.05; Table 3).

The oxygenation index on the first day of life was
significantly lower in Group | than in Group Il (318 vs.
358), suggesting more severe respiratory distress;

however, no correlation was observed between the
oxygenation index and Silverman—Andersen score.

Table 4 presents the characteristics of respiratory
support in the delivery room. Noninvasive respiratory
support (NIPPV and CPAP) was used significantly
more frequently in Group | than in Group Il, as was in-
vasive respiratory support (p=0.03).

An analysis of respiratory support in the neonatal
intensive care unit is presented in Table 5.

No significant differences were found between the
groups in the use of various respiratory support mo-
dalities.

DISCUSSION

The results of this study demonstrate a relation-
ship between gestational age and the frequency and
severity of respiratory distress in newborns. The most
severe course of respiratory distress was observed in

Table 3. Intensive care measures in newborns on the first day of intensive care unit treatment
Tabnuua 3. MeponpusTus MHTEHCVBHOI TEpanu1 y HOBOPOXAEHHbIX B NEPBbIE CYTKV NEYEHNS B OTAENEHNM PeaHMaLi N NHTEHCUBHON Tepanii

[ rpynna [l rpynna
MNapameTpbl / Parameters M el ﬁ_gEBQ] M e”[Eg;UBQ] p
(n=120) (n=35)
WHTeHcuBHas Tepanus B 1-i feHb, mn/kr / Total fluid intake on day 1, mi/kg 89 [80; 98] 70 [60; 80] 0,0001
[Ouypes B 1-i geHb, ma/kr / Urine output on day 1, mi/kg 3,6[2,3; 4,5] 31[2;4,1] 0,11
I'mppobananc B 1-1 aeHb % / Fluid balance on day 1, % 611[13; 100] 65,7 [29; 100] 0,5
KatexonamuHosbIi uHaekc, 6annbi / Catecholamine index, points 11,2 [5; 12,5] 8,6 [5; 10] 0,05
FiO, B 1-11 fieHb xu3Hn, % / FiO, on the 1st day of life, % 0,3[0,25; 0,4] 0,28 [0,21; 0,3] 0,037
PIP B 1-# feHb xu3Hm, Mm pT. cT. / PIP on the 1st day of life, mmHg 19[18; 22] 17[12; 21] 0,11
PEEP B 1-it fieHb xu3Hu, Mm pT. cT. / PEEP on the 1st day of life, mmHg 6,2 [5,5; 6] 5,8 [6; 6] 0,6
[Hotauus aHepreTudeckux cybctpatos, kKKan / Energy substrate supplementation, kcal/kg/day 38 [28; 49] 42,4 [28; 51] 0,7
MHaekc okeureHauun B 1-1 geHb xu3Hu / Oxygenation index on the 1st day of life 318 [260; 368] 358 [300; 447] 0,02

Note: FiO, — fraction of inspired oxygen; PIP — positive inspiration pressure; PEEP — positive end-expiratory pressure.

Table 4. Respiratory support in the delivery room
Tabnuua 4. PecnupatopHas nogaepxka B pPOAUILHOM 3ane

| rpynna / Il rpynna / P-3ravetite
Bwng pecnupatopHoit noaaepxkm / | group Il group (TOYHBIN TECT Puwepa) /
Type of respiratory support > _ p-value
(n=120) (n=35) (Fisher’s exact test)
nCPAP / nCPAP 33 (27,5%) 14 (40%) 0,1
NIPPV / NIPPV 18 (15%) 1(2,8%) 0,04
CPAP/ CPAP 6 (5%) 7 (20%) 0,01
HewHBaavBHas pecnuparopHas nogaepxka, Bcero / 57 (47,5%) 22 (62,9%) 0,08
Non-invasive respiratory support, total
Assist Control 18 (15%) 4 (11,4%) 04
SIMV / SIMW 40 (33,3%) 6 (17,1%) 0,04
/HBa3uBHas pecnupatopHas NoAAepxKa, Bcero / 58 (48,3%) 10 (28,6%) 0,03
Invasive respiratory support, total

Note: nCPAP — nasal Continuous Positive Airway Pressure; nlPPV — Noninvasive Positive Pressure Ventilation;

CPAP — Continuous Positive Airway Pressure.




Table 5. Respiratory support in the neonatal intensive care unit

Tabnuua 5. PecnupatopHas nogaepxka B OTAENEHNN peaHUMaLMK 1 UHTEHCUBHOM Tepanii HOBOPOXAEHHbIX

Irpynna/ | Il rpynna/ P-3uatiehine
Bua pecnupatopHoil nopnepxkm / | arou Il grou (TouHbIN TecT Puwwepa) /
Type of respiratory support (ng=1 28) (r?=35§) p-value
(Fisher’s exact test)

NCPAP / NCPAP 7 1 0,4
NIPPV / NIPPV 25 10 0,3

CPAP / CPAP 10 6 0,1
HeunHBa3snBHas pecnupatopHas Nogaepxka, Bcero / 42 17 0,1
Non-invasive respiratory support, total

Assist Control 20 5 0,5

SIMV / SIMV 46 10 0,2
VHBa3uBHas pecnupatopHas noaaepxka, Bcero / Invasive respiratory support, total 66 15 0,14

Note: nCPAP — nasal Continuous Positive Airway Pressure; nlPPV — Noninvasive Positive Pressure Ventilation; CPAP — Continuous Positive Airway Pressure.

early preterm infants, as reflected by higher nSOFA
organ dysfunction scores; these infants also required
longer mechanical ventilation and NICU stays. These
findings support stratifying early preterm newborns
into the high risk group for severe disease. In contrast
to some researchers [14], we believe that focusing ex-
clusively on late preterm infants is insufficient.

Apgar scores were significantly lower in the early
preterm group than in late preterm infants. This aligns
with reports that low birth weight and low Apgar scores
at 1 and 5 minutes are most often associated with the
development of severe respiratory disorders [6].

Several clinical scales are used to assess the
severity of respiratory distress in newborns. The most
widely cited is the Silverman—Andersen score [18]. We
found that a high score (>4 points) is associated with
increased venous carbon dioxide tension, complica-
tions, and prolonged invasive respiratory support. Other
authors, like us, consider a score of 25 points a reliable
predictor of the need for respiratory support [10].

It has been shown that predictors of bronchopul-
monary dysplasia in newborns with respiratory di-
stress syndrome include not only low birth weight and
gestational age <32 weeks, but also a total duration of
oxygen therapy exceeding 10 days [17].

The need for respiratory support in term newborns
is also highly variable, depending on the frequency of
respiratory distress across different gestational ages.
The highest incidence was observed at 37 weeks’
gestation (1.7%), gradually decreasing to a minimum
at 39 weeks (0.6%), followed by a slight increase at
40 weeks (0.7%) and 41 weeks (0.8%) [12].

Venous carbon dioxide levels were extremely low
in all newborns, indicating excessive respiratory sup-
port in most cases, occurring alongside compensatory
tachypnea driven by base deficit and the unique meta-
bolic profile of preterm infants.

Low birth weight and low gestational age are the
main risk factors for adverse neonatal outcomes,
particularly in hospitals in low income countries with
limited staff training and resources. Preterm infants
with extremely low birth weight represent a particu-
larly high risk group, especially when complicated
by severe infections or sepsis. Respiratory distress
was most severe in the early preterm group, accom-
panied by arterial hypotension requiring pharmaco-
logical hemodynamic support. These infants also
required longer mechanical ventilation, which in turn
prolonged NICU stays [16]. In most cases, particu-
larly in term newborns, the disease had a favorable
course and, in the majority (47%), resulted in com-
plete recovery [1].

CONCLUSIONS

1. Early preterm newborns have a more severe
course of respiratory distress, reflected by higher
nSOFA scores, longer mechanical ventilation require-
ments, and higher NICU admission rates.

2. Despite comparable respiratory and nutritional
support strategies between the groups, early preterm
newborns are more prone to arterial hypotension re-
quiring pharmacological hemodynamic support.
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OONONHUTENIbBHAA UHOOPMALIUA

Bknap aBTopoB. Bce aBTOpbI BHECU CYLLECTBEH-
HbI BKNag B pa3paboTKy KOHLEeNLmMu, NpoBEAEHNe nc-
CrefoBaHNs W MOArOTOBKY CTaTbM, NPOYIu 1 0aobpu-
nn MHanbHyo Bepcuto nepeg nybnukawmen.
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