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Abstract

INTRODUCTION: Assessment of the severity of the condi-
tion of newborns with intra-amniotic infection is extremely
important for neonatal intensive care. OBJECTIVE: To study
signs of multi-organ dysfunction in newborns with intra-
amniotic infection. MATERIALS AND METHODS: 165 new-
borns who are being treated in the NICU were examined.
The weight of the children was 1870 (1480-2550) g, the Ap-
gar score at the first minute was 7 (6-7), at the fifth — 8 (7-8)
points. Depending on the gestation period, the children were
divided into 4 groups: | —26-29, Il —30-33, Il —34-37
and IV — 38-40 weeks. In groups I-ll, children with respira-
tory distress syndrome and intraamniotic infection prevailed,
and in groups IV — with asphyxia. RESULTS: The maximum
score on the NEOMOD scale of the ball is typical for children
of groups | and IV: 4 (3-5) and 3 (1-4) points, respectively.
The number of leukocytes in group IV newborns on the first
day of treatment was statistically significantly higher than
in groups Il and I11: 19.6 (8.5-43.7) vs 12.4 (5.8-33.1) and 12.5
(6.4-32.5), respectively (p=0.003). Base excess indicators
in group | were statistically significantly lower than in group
IV: =7.2vs —4.2 (p < 0.001). The minimum concentration
of C-reactive protein was typical for group | children —1.7
(1.3-2.2) mg/l, which was significant compared to the indica-
tors of other groups (p < 0.001). CONCLUSIONS: The most
pronounced multiple organ dysfunction was observed in new-
borns with a gestation period of 26-29 and 38-40 weeks,
which is confirmed by high scores on the NEOMOD scale, an
increase in the number of leukocytes and neutrophilindexindi-
cators. Hemodynamic disorders in newborns with a gestation
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Pegpepam

AKTYAJIbBHOCTb: OueHKa TAKeCTN COCTOAHNA HOBOPOXAEeH-
HbIX 1 paHHee BbifiBNeHWe MHPEKLMIN ABNAIOTCA KpalHe BaXKHOM
npo6seMoi MHTeHcBHOW Tepanuu. LIEJIb UCCIEAOBAHUA:
N3y4nTb KIMHMKO-NabopaTOpHble NMPU3HaKV MOIMOPraHHOM AnC-
GYHKLMM Y HOBOPOMX/EHHbBIX C BHYTPUAMHMOTUYECKON WHPEK-
LMein npu NOCTYNAEHMN B OTZENeHMe peaHVMMaLuM U UHTeH-
cuBHoi Teparmn. MATEPUAJIbI 1 METO/bl: O6cneaosaHo
165 HOBOPOX/@HHbIX, HAXOAALMXCA Ha NeYeHUN B OTANEeHNM
peaHuMaLym 1 uHTeHcuBHow Tepanum (OPUT). Macca gereii co-
cTaBnnal1870(1480-2550)r, oueHKanowKane AnrapHal-in MuH —
7 (6-7), Ha 5-it — 8 (7-8) 6as10B. B 3aBMCHMMOCTM OT CpOKa re-
cTaumm getu 6bian pasgeneHsl Ha 4 rpynnsi: | rpynna — 26-29,
I1—30-33, Il —34-37, IV — 38-40 Heg. B I-lll rpynnax npe-
obnagann Aetn C pecnupaToOpHbIM AWCTPECC-CUHAPOMOM
1 BHYTPUAaMHUOTUYECKON MHPeKLMei, B IV — ¢ achukcunent.
AANTeNbHOCTb HeMHBA3MBHOM WCKYCCTBEHHOW BEHTUAALMUM
nerkmx coctaesuna 96 (2-600) 4, uHBasmsHonm — 120 (24—
720) 4. PE3Y/IbTATbI: MakcuManbHan oueHKa Mo LiKase
NEOMOD (Neonatal Multiple Organ Dysfunction) 6bina xa-
pakTepHa ans geten | n IV rpynn: 4 (3-5) n 3 (1-4) 6anna co-
OTBETCTBEHHO. KONMYeCTBO NeKOLMTOB Y HOBOPOXAEHHbIX
IV rpynnbl B 1-e cyT neyeHns 6bI10 CTaTUCTUYECKN 3HAYMMO
Bbiwe, YyeM Bo |l v B IIl rpynnax: 19,6 (8,5-43,7) vs 12,4 (5,8-
33,1) n 12,5 (6,4-32,5) cootsetctBeHHo (p = 0,003). Aedu-
UMT OCHOBaHwi (BE) B | rpynne 6blan CTaTUCTUYECKM 3HAu-
Mo Bbilwe, YeM B IV rpynne: =7,2 vs —4,2 mmosib/A (p < 0,001).
MwuHuManbHaa KoHueHTpauma C-peakTvBHOro 6eska 6biia
xapaKkTepHa Ansa geteit | rpynnsl —1,7 (1,3-2,2) mr/n, 4to
ABMNIOCb 3HA4YUMbIM MO CPABHEHMIO C MOKa3aTeNAMU ApYrmx
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period of 26-29 weeks are the main factor determining
the severity of the child's condition and the NEOMOD score.
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Introduction

Assessment of the severity of the critical condition
of newborns and early detection of infections is an extreme-
ly important task of modern intensive care [1].

The progression of infection specific to the neona-
tal period is the most common cause of the progression
of multiple organ dysfunction and the admission of new-
borns to intensive care units (NICU). It is the course of in-
fection that determines the severity of the patients’ condi-
tion and the features of the clinical and laboratory status
on the first day of treatment in the NICU [1-4].

In most cases, intraamniotic infection occurs in prema-
ture newborns whose mothers suffer from chorioamnionitis
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rpynn (p < 0,001). HoBopoaeHHble | rpynmbl HyXAanmcy
B MaKCVMMaNbHO AANTE/IbHON reMOMHaMUYeCKOM NOALEPH-
ke. BbIBOAbl: Hanbonee BblpaxeHHas nosMopraHHas Aunc-
bYHKLMA OTMeYanacb y HOBOPOX/EHHbIX CO CPOKOM recra-
umm 26-29 n 38-40 Heg., 4TO NOATBEPXHKAAETCA BbICOKMMU
oueHkamu no wkane NEOMOD, ysennyeHveM Koim4vecTsa
NeNKoLMTOB W MoKasaTenen HeMTPOPUAbHOro MHAeKca. le-
MO/ MHaMUYEeCKMe HapyLEHNA Y HOBOPOX/EHHbIX CO CPOKOM
rectaumm 26-29 Hea. ABAAOTCA OCHOBHbIM paKTOPOM, onpe-
AENAOWMM TAKECTb COCTOAHMA pebeHKa, OLeHKyY Mo LKane
NEOMOD u gantenbHocTb nedenma B OPUT.

KJ/IFOYEBbBIE C/TOBA: HoBOpOXAeHHbIe, nHbeKLMna, Noau-
OpraHHas He,0CTaTOYHOCTb, KPUTNYECKOE COCTOAHME,
oTAeNeHVe MHTEHCMBHOM Tepanmnm HOBOPOXAEHHbIX
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and have a burdened obstetric and gynecological history [5,
6].

There is no doubt that the high frequency of neona-
tal infections is due to the immaturity of the child’s im-
mune system, especially in premature infants and children
with low and extremely low body weight, which contributes
to an increase in susceptibility to infection, a high proba-
bility of developing multiple organ dysfunction syndrome
and adverse outcomes [7, 8].

Clinical manifestations of multiple organ dysfunction
of infectious genesis in newborns vary significantly depend-
ing on the degree of maturity of the defense mechanisms
and virulence of the pathogenic microorganism [9].
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Opportunities for early diagnosis of infections in chil-
dren are extremely limited, due to both a wide range of op-
portunistic microbes that cause infections of the neona-
tal period, which are often associated with medical care,
and the absence of specific clinical and laboratory manifesta-
tions, which is associated with the anatomical and functional
characteristics of a newborn child [10].

In most cases, the total number of leukocytes, the abso-
lute number of neutrophils and the ratio of immature neu-
trophils to the total number of neutrophils (I/T) are evalu-
ated for the diagnosis of neonatal infections. Although this
analysis does not require a large volume of blood, which
is an advantage in neonatal practice, it has an extremely
low diagnostic value for detecting the infectious process
and early neonatal sepsis [11]. Since these parameters have
extremely low sensitivity and specificity, they often react
in response to any adverse effects, among which stress, hy-
pothermia, hypoglycemia, aspiration, a long anhydrous in-
terval, etc. should be noted [12-15].

The available data suggest that the diagnostic value of as-
sessing the total number of leukocytes, the absolute number
of neutrophils, as well as the I/T ratio increases significantly
when using age-related reference values, but even in this case,
the absence of highly sensitive and specific clinical and labora-
tory signs of early neonatal infection is the reason for delayed
correction of therapy, which significantly increases the likeli-
hood of multiple organ failure syndrome, an unfavorable out-
come, and indicates the need for further search for reliable
markers of infection in the neonatal period [10, 16].

The aim of the study was to study clinical and laborato-
ry signs of multiple organ dysfunction in newborns with in-
traamniotic infection upon admission to the NICU.

Materials and methods

The study was approved by the local Ethics Committee
of the St.Petersburg State Pediatric Medical University
of the Ministry of Health of the Russian Federation
(Protocol No. 04/11 of November 11, 2021) and was per-
formed on the basis of the Departments of Anesthesiology-
Resuscitation and Emergency Pediatrics, Neonatology
with courses of Neurology and Obstetrics-Gynecology
of the Faculty of Postgraduate and Additional Professional
Education of the St.Petersburg State Medical University
of the Ministry of Health Russia — Department of Anesthe-
siology, Intensive Care and Intensive Care of St.Petersburg
State Medical Institution “Children’s City Hospital No.
17 of St.Nicholas”. A total of 165 newborns were exam-
ined, in whom, at the time of admission to the NICU,
the main diagnosis was intraamniotic infection, no one
was diagnosed with early neonatal sepsis. The parents
of the children included in the study signed a voluntary in-
formed consent to perform all therapeutic and diagnostic
manipulations.

Children’s body weight was 1870 (1480-2550) g,
the Apgar score at the first minute was 7(6-7),
and at the fifth — 8 (7-8) points. All patients were taken
to the ICU on the Ist (1-2) day of life. Depending on the ges-
tation period, all children were divided into IV groups.
Group I (n = 18) included patients with a gestation peri-
od of 26-29 weeks, in II (n = 74) — 30-33 weeks, in III
(n = 51) — 34-37 weeks and in IV (n = 22) — 38-40 weeks.
In children of groups I-III, the main concomitant diagno-
sis was respiratory distress syndrome, and IV — perinatal
hypoxia (Table 1).

- N\
Table 1. Characteristics newborn at the time of admission to the NICU
Indicators Groups
I(n=18) Il (n=74) Il (n = 51) IV (n = 22)
Apgar score at T minute 6 7 7 7
(5-7) (6-7) (7-7) (6-8)
Apgar score at 5 minute 7 7 8 8
(6-7) (7-8) (7-8) (7-8)
Weight, g 1190 1630 2490 3430
(1120-1260) (1460-1880) (2140-2690) (2800-3650)
Intraamniotic infection, n (%) 18 74 51 22
(100) (100) (100) (100)
Respiratory distress syndrome of newborns, n (%) 18 68 45 5
(100) (92) (88) (23)
Perinatal hypoxia, n (%) 10 40 22 17
(55) (54) (43) (78)
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All newborns underwent antibacterial therapy, medi-
cations were administered through a central venous cathe-
ter. Depending on the severity of respiratory insufficiency,
noninvasive or invasive artificial lung ventilation (ventilator)
was performed. The duration of noninvasive ventilation
was 96 (2-600) hours, and invasive — 120 (24-720) hours.
In the presence of arterial hypotension, a drug correction
was carried out, the duration of which was 24 (0-240)
hours. Upon admission to the NICU of the hospital, a clin-
ical and laboratory examination was carried out, including
clinical and biochemical blood analysis, analysis of the gas
composition and acid-base state. To assess the severity
of the condition and the invasiveness of intensive care mea-
sures, the NTISS scale (Neonatal Therapeutic Intervention
Scoring System) was used, the severity of multiple organ
dysfunction was assessed on the NEOMOD scale (Neonatal
Multiple Organ Dysfunction).

All patients were discharged from the hospital with
recovery, there were no deaths.

Statistical analysis

The null hypothesis of the absence of differences
between several independent groups was tested using
the Kraskel-Wallis rank analysis of variations, for dependent
groups — using the Friedman criterion, the level of statisti-
cal significance for this criterion was taken to be p < 0.05. If,

as a result of calculations, the null hypothesis was rejected,
then the next step was a posteriori pairwise comparisons
using the Mann-Whitney criterion for independent sam-
ples, the Wilcoxon criterion for dependent ones. To cor-
rect for multiple comparisons, the Bonferroni correction
was applied and the critical significance level was changed
to p < 0.0085. Spearman’s coefficient was used for correla-
tion analysis.

Results

It was found that the NEOMOD score was the high-
est in children of group Iand amounted to 4 (3-5) points,
which was statistically significant compared to the indica-
tors of the second (p = 0.001) and third (p < 0.001) groups.
There were no statistically significant differences with the in-
dicator of group IV. In order to identify organ systems
that have a significant impact on the integral assessment
on the NEOMOD scale, a comparison of subscales was car-
ried out depending on the gestation period. Statistically
significant differences were obtained only for the subcale
of the cardiovascular system. A posteriori comparisons showed
that the score on the subscale of the cardiovascular system
in patients of group IIIwas statistically significantly lower
compared to the indicators of group I — p = 0.004 (Table 2).

4 2
Table 2. Clinical and laboratory status on the first day of treatment in the NICU
Groups
Indicators
1(n=18) Il (n=74) Il (n =51) IV (n =22)
NEOMOD score on admission, points 4 32 22 3
(3-5) (2-4) (1-4) (1-4)
Assessment by cardiovascular dysfunction subscale 1 1 0ob 0
(1-1) (0-1) (0-1) (0-1)
Hemoglobin, g/l 187 192 193 183
(166-205) (129-242) (134-243) (145-243)
Red blood cells, x10%%/1 4.81 5.33 5.4 5.34
(3.91-6.12) (3.47-7.7) (3.74-7.7) (3.91-6.9)
Leukocytes, x10%/1 13.6 12.4 1255 19.6¢
(6.7-41.4) (5.8-33.1) (6.4-32.5) (8.5-43.7)
The ratio of immature neutrophils to the total number 0.06 0.04 0.05 0.08¢
(0.03-0.15) (0.01-0.21) (0.01-0.14) (0.02-0.4)
Indicators of the gas composition and acid-base state of capillary blood
pH 7.34 7.38 7.37 7.47¢
(7.18-7.43) (7.19-7.53) (7.24-7.59) (7.31-7.6)
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End of the table 2
Groups
Indicators
I(n=18) Il (n=74) Il (n=51) IV (n = 22)
Carbon dioxide voltage, mmHg. 349 29.8 322 316
(24.9-55.7) (17.5-50.1) (11.9-49.6) (23.0-44.5)
Oxygen voltage, mmHg 42.8 46.6 459 51.4f
(32.3-57.3) (27.4-67.9) (31.2-76.9) (39.2-73.5)
Base deficiency, mmol/l -7.2 -5.4 -5.18 —-4.2h
(-16...-4.8) (-11.8 ... +16.1) (9.6 ... +1.5) (-93..45.2)
Metabolic indicators
Glucose, mmol/l 47 42 43 4.4
(3.2-7.9) (2.1-6.5) (2.7-6.9) (2-6.8)
Bilirubin, mmol/l 80.5 100.5 116 72.5
(27-212) (36-295) (46-284) (20-310)i
Alanineaminotransferase, IU/L 8 8 120k 22!
(3-20) (3-80) (5-93) (9-311)
Aspartateaminotransferase, [U/L 42 42 51 58m
(19-94) (8-115) (21-145) (32-235)
Natrium, mmol/l 138 138 136 1350
(121-145) (122-147) (119-144) (122-139)
C-reactive protein, mg/l 1.7 9.20 7.9° 15.9¢
(13-2.2) (6.2-12.6) (5.75-17.5) (9.6-22)
NTISS score, points 26.0p 20.0 18.09 18.5
(24.0-28.0) (18.0-24.0) (16.0-20.0) (16.0-21.0)

b

d

f

@ The differences are statistically significant compared to the indicators of group | (p < 0.001).

The differences are statistically significant compared to the indicators of group | (p = 0.004).

¢ The differences are statistically significant compared to the indicators of group Il (p = 0.001) and group Il (p = 0.003).
The differences are statistically significant compared to the indicators of group Il (p < 0.001) and group Il (p = 0.005).
¢ The differences are statistically significant compared to the indicators of groups | (p = 0.002).

The differences are statistically significant compared to the indicators of group | (p < 0.001) and group IV (p = 0.005).
8 The differences are statistically significant compared to the indicators of group | (p < 0.001).

P The differences are statistically significant compared to the indicators of group | (p < 0.001).

" The differences are statistically significant compared to the indicators of group Ill (p = 0.003).

I The differences are statistically significant compared to the indicators of group | (p < 0.001).

k The differences are statistically significant compared to the indicators of group Il (p = 0.002).

! The differences are statistically significant compared to the indicators of groups I-Ill (p < 0.001).

™ The differences are statistically significant compared to the indicators of group | (p = 0.005).

" The differences are statistically significant compared to the indicators of group Il (p = 0.001).

° The differences are statistically significant compared to the indicators of group | (p < 0.001).

P The differences are statistically significant compared to the indicators of group Il (p < 0.001).

9 The differences are statistically significant compared to the indicators of group Il (p < 0.004).

It was found that the number of leukocytes in in-
fants of group IV on the 1Ist day of treatment in the ICU
was statistically significantly higher than in children
of groups IT and III. Statistically significant differences be-

tween groups I and IV were also characteristic of the neu-
trophil index. pH, pOa, and BE values in group I children
were statistically significantly lower than in group IV new-
borns. The concentration of aspartate aminotransferase was
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Fig. 1. The concentration of C-reactive protein depending on the gesta-
tion period

out to be comparable: AUC = 0.71; 95% confidence in-
terval = 0.62-0.79; AUC = 0.7; 95% confidence inter-
val = 0.61-0.79, respectively (Figure 3).

Discussion

In the first group of patients, upon admission to the NICU,
there was a rather pronounced deficiency of bases, which

statistically significantly higher in children with a gestation
period of 38-40 weeks. A posteriori comparisons showed
that the concentration of C-reactive protein in group I new-
borns was statistically significantly lower compared
to the rest of the patients (Figure 1). The NTISS score,
reflecting the invasiveness of intensive care measures, was
maximum in group I children and amounted to 26 (24.0-
28.0) points, which was statistically significant compared
with the indicators of other groups (p < 0.001) (Table 3).

The revealed correlations between the indicators
of clinical and laboratory status in newborns are presented
in Table 4, however, most of them were very weak. The only
correlation that deserves attention is the positive relation-
ship between NEOMOD/NTISS scores in group IV children
(R =0.62; p = 0.002).

When assessing the immediate outcomes of critical con-
ditions, it was found that group I newborns needed longer
invasive ventilation and hemodynamic support, which was
statistically significant.

With an increase in the gestation period, the duration
of treatment in the ICU significantly decreased, while statis-
tically significant differences were characteristic of groups I,
IT and IV (Table 4).

Using ROC analysis, it was found that the NEOMOD
scale has a greater value for predicting the duration of artifi-
cial lung ventilation compared to the NTISS scale (Figure 2,
Table 5).

When predicting the duration of treatment in the ICU,
the value of the NEOMOD and NTISS scales turned
was most likely due to both the morphofunctional im-
maturity of newborns and the course of the infectious
and inflammatory process, which is confirmed by stud-
ies of other authors [17-19]. In addition, children of this
group also had leukocytosis and an increase in the level
of I/T in the group, which also indicates the development
of an infectious process. Similar results were obtained
by O.V. Ionov and co-authors, but currently there are no
works confirming the sensitivity and specificity of these
indicators [20].

e

Table 3. Correlations between indicators of clinical and laboratory status

Indicators R p
Leukocyte count / neutrophil index 0.398 0.001
Rating on the NEOMOD scale/pH 0.21 0.006
Rating on the NEOMOD scale / neutrophil index 0.15 0.04
Rating on the NEOMOD scale/ NTISS in group Il children 0.25 0.03
Rating on the NEOMOD scale/ NTISS in children of group Il 0.38 0.006
Rating on the NEOMOD scale/ NTISS in group IV children 0.62 0.002

R — Spearman's rank correlation coefficient.
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/Table 4. Outcomes of treatment of newborns in the NICU depending on the gestation period b
Indicators Groups
1(n=18) Il (n=74) I (n =51) IV (n = 22)
Duration of the ventilator, hours 204 1202 962 842
(168-324) (96-144) (72-144) (48-120)
Duration of hemodynamic support, hours 168 24pb (0 0ob
(72-168) (0-72) (0-24) (0-24)
Duration of antibacterial therapy, day 215 13.5¢ 12¢ 10<d
(14.0-29.0) (1-17) (10-14) (8-14)
Duration of treatment in the ICU, day 21.5 13.5¢ 12¢ 10ef
(14.0-29.0) (11-17) (10-14) (8-14)
@ The differences are statistically significant compared to the indicators of group | (p < 0.001).
b The differences are statistically significant compared to the indicators of group | (p < 0.001).
¢ The differences are statistically significant compared to the indicators of group | (p < 0.007).
4 The differences are statistically significant compared to the indicators of group Il (p = 0.004).
¢ The differences are statistically significant compared to the indicators of group | (p < 0.001).
f The differences are statistically significant compared to the indicators of group Il (p = 0.004).
- N

Table 5. The prognostic value of the NEOMOD and NTISS scales for predicting the duration of ventilation

Indicators

NEOMOD NTISS

Area under the ROC curve (AUC)

0.832 (0.766-0.886) 0.656 (0.578-0.728)

Root-mean-square error 0.0310 0.0440
95 % confidence interval 0.77-0.89 0.57-0.74
z-statistics 10.707 3.543
Significance level p < 0.0001 0.0004
Yuden Index 0.5429 0.2548
Cut-off point >3 >23
Sensitivity 7333 41.67
Specificity 80.95 83.81

Comparison of ROC curves

Area difference

0.176 (0.085-0.267)

Root-mean-square error 0.0464
z-statistics 3.791
Significance level 0.0002

A premature newborn has imperfect immunity and is in-
capable of an adequate immune response, therefore, second-
ary immunodeficiency against the background of a critical
condition is almost always associated with severe infection
and sepsis, up to a fatal outcome [21].

A separate discussion deserves the fact that newborns
with a gestation period of 26-29 weeks have a lower lev-
el of C-reactive protein compared to full-term children.
In particular, K.Macallister et al. (2019) obtained similar
results in newborns with negative blood culture, how-
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Fig. 2. Prognostic significance of the NEOMOD (Neonatal Multiple
Organ Dysfunction) and NTISS (Neonatal Therapeutic Inter-
vention Scoring System) scales for determining the duration
of ventilation

ever, S.D. Shah et al. (2015) demonstrated that the level
of CRP is comparable in newborns of different gestation-
al ages, which indicates the absence of an unambiguous
interpretation of this indicator [22, 23]. According to nu-
merous data, CRP should be evaluated in combination
with the clinical status of the newborn and other markers
of the inflammatory process [24, 25]. Many authors believe
that the level of C-reactive protein is not the only and ab-
solute criterion for the presence of an infectious process
and early neonatal sepsis, since it does not have sufficient
specificity and sensitivity, although it is undoubtedly useful
for diagnosing the infectious process in newborns in coun-
tries with limited resources, where there are no opportu-
nities for blood culture and the study of other markers
of inflammatory reaction [25, 26]. In addition, premature
infants of group Ihad higher scores on the NEOMOD
scale, which is comparable with the results of other
authors [27, 28].

It is noteworthy that E.G. Furman et al. (2019) revealed
a decrease in the number of red blood cells in newborns
with a higher score on the NEOMOD scale, which, accord-
ing to the authors, is associated with a decrease in the adap-
tive reserves of the body against the background of infec-
tion, although there were no such patterns in our study.
Higher NEOMOD scores in premature infants with a gesta-
tion period of 26-29 weeks were associated with an increase
in the duration of treatment in the NICU and hospital [28].

We believe that the pronounced differences in labora-
tory parameters of newborns with a gestation period of 26—
29 and 38-40 weeks are due to many factors. The presence
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Fig. 3. Prognostic significance of the NEOMOD (Neonatal Multiple
Organ Dysfunction) and NTISS (Neonatal Therapeutic Inter-
vention Scoring System) scales for determining the duration
of treatment in the NICU

of leukocytosis and an increase in the neutrophil index
in children of the first group indicates the presence of a re-
sponse of the child’s body aimed at neutralizing the caus-
ative agent of infection and preventing the generalization
of the infectious process [8].

Lower rates of C-reactive protein at low gestational
age are most likely due to the low content of adaptive im-
mune response factors, in particular, immunoglobulin G,
since it reaches the fetus from the mother starting only
from the thirty-second week of gestation, which also reduc-
es the ability of humoral immunity to resist pathogenic mi-
croorganisms [29, 30].

A decrease in the effectiveness of the immune response
is also associated with apoptosis of immune system cells.
In particular, neutrophil apoptosis, unlike other blood cells,
occurs more slowly, so there are a large number of immature
forms in the systemic bloodstream, which explains the high
neutrophil index values obtained in this study [31].

It is noteworthy that the strongest direct statistically
significant correlation in the estimates on the NEOMOD
and NTISS scales was characteristic of children with a ges-
tation period of 38-40 weeks, while in the first group
it was absent altogether. Most likely, this is due to the fact
that the NTISS scale was originally proposed for use in full-
term newborns and has greater prognostic value in this
group of patients, although according to E.N. Serebryakova
and D.K. Volosnikov, both scales can be used in children
with any gestation period and body weight [32].

At the same time, a number of authors note that the prog-
nostic value of the NEOMOD scale in newborns with ex-
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tremely low and very low body weight is more significant [33-
35]. This is confirmed by the data of our study. It was found
that the NEOMOD scale has greater significance in predict-
ing the duration of ventilation in newborns in critical con-
dition, although the value of the NEOMOD and NTISS
scales was comparable when assessing the likelihood of long-
term treatment in the ICU. It can be assumed that the use
of the NEOMOD scale contributes to a more objective as-
sessment of the severity of the newborn baby’s condition,
the effectiveness of therapy methods and further outcome.

The undoubted prognostic value and wide availabil-
ity of the NEOMOD scale, as well as laboratory markers
presented in the study, indicate the possibility of their use
in routine clinical practice for early diagnosis of infectious
diseases of the neonatal period. At the same time, it should
be noted that it is necessary to conduct further multi-
center studies in order to assess the sensitivity, specificity
and search for threshold values of the considered markers
that clearly indicate the presence or absence of infection
in a newborn in critical condition.

Conclusion

The most pronounced multiple organ dysfunction
was observed in newborns with a gestation period of 26-
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