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ABSTRACT

Background and objectives (Aim). To identify the features of the inflammatory status of the intestine in premature
infants depending on gestational age.

Materials and methods. The study included 36 premature babies. All children were divided into two groups, according to
gestational age (GA): group 1-12 newborns with GA of 22 (0/7) - 28 (6/7) weeks; and group 2-24 newborns with GA of
29(0/7) - 32(6/7) weeks. The exclusion criteria were: the presence of congenital malformations, septic conditions, surgical
pathologies.

Results. The level of fecal calprotectin, as well as CRP in the 1st group of children was significantly higher than in the 2nd
group, which demonstrates an inverse relationship between the severity of inflammation and the gestational age of pre-
mature newborns: the lower the gestational age, the higher the rates of inflammation in the intestines. The permeability
of the intestinal barrier was high in both groups, which was reflected in increased values of fecal alpha-antitrypsin on the
3rd and 14th days of the examination, and did not have statistically significant differences between the groups. Children
of group 1 required longer treatment than children of group 2, both in the ICU. Clinical manifestations of digestive disor-
ders in premature infants were manifested by decreasing in body weight gain, the appearance of discharge from the tube
with pathological impurities, while no significant difference was found between the groups.

Conclusions. Premature neonates less than 28 weeks of age show greater signs of acute inflammation in the intestinal
tract.
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INTRODUCTION

According to the World Health Organization
(WHO), 13.4 million babies were born preterm in
2020, more than one tenth of all babies born [1]. The
state of prematurity, in itself, predisposes to the oc-
currence of various disorders of the gastrointestinal
tract, which, in turn, leads to increased morbidity

The complexity of the morphological structure of
the intestine is not fully understood, and new dis-
coveries are revealing the broader significance and
importance of this organ [3].

An immature gastrointestinal tract and emerg-
ing digestive system disorders from birth put chil-
dren at risk for delayed psychophysical develop-

rates among this group of children [2]. However, the
state of the intestine and its functions in premature
infants receiving respiratory therapy has not been
sufficiently studied.

The gastrointestinal tract is an integral part of
the body, that is response not only the digestion and
absorption of nutrients depends, but also immuno-
logical function, modulation of the inflammatory
response and the launch of autoimmune diseases.

ment and contribute to the development of negative
long-term neurological consequences.

Many of these complications have long-term con-
sequences for health, growth and development,
both in infancy and later life.

Adaptation of premature newborns depends on
many factors, the leading of which are: gestational
age, degree of maturity; severity of disorders of the
central nervous system; optimal use of the arsenal
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of modern achievements in intensive care medi-
cine; timely provision of rehabilitation assistance
and subsequent recovery treatment [4].

MATERIALS AND METHODS

The study included 36 premature babies born
and nursing in the intensive care and resuscitation
units of the Republican Perinatal Center (born in
late 2022-early 2023). All studied children were di-
vided into two groups according to gestational age:
group 1-12 newborns with a gestational age of 22
(0/7) - 28 (6/7) weeks; and group 2-24 newborns with
a gestational age of 29(0/7) - 32(6/7) weeks. The ex-
clusion criteria were: the presence of congenital
malformations in newborns, septic conditions, also
children with surgical pathologies.

All children underwent general clinical methods:
general blood test, stool and biochemical research
methods (total protein, bilirubin, glucose, CRP, etc.).
To assess the general condition of newborns at birth
and further during treatment in intensive care and
resuscitation units, generally accepted methods, rat-
ing scales and tables were used.

Assessment of the state of the functions of the di-
gestive system was carried out according to stand-
ard methods, taking into account the specifics of the
neonatal period. In this regard, non-invasive mark-
ers of intestinal inflammation were included in the
laboratory parameters: a-1-antitrypsin (A1AT) using
the immunoturbidimetry method, fecal calprotectin
(FC) using the PhiCal® enzyme-linked immunosorb-
ent assay. Statistical data processing was carried out
using statistical programs StatSoft “STATISTICA-6”
Correlation analysis based on the linear Pearson
correlation coefficient r)

RESULTS

The research results showed that the average
gestational age in the first group was 24.3+0.5 weeks
(22.6-28), in the second group - 29.1+0.2 weeks (29.0-
32).

Body weight at birth was significantly low in
children of group 1 and averaged 986+70.2 g, and in
group 2 it was 1563+67.5 g. (p<0.05).

TABLE 1. Characteristics of the examined newborns

Features Group 1 Group 1
n=12, (Mtm) n=24, (Mtm)

Gestational age (weeks) 24,3+0,5 29,1+0,2*

(22,6-28) (29,0-32)

Birth weight (grams) 986+70,2 1563+67,5*

(870-1238) (895,0-2308,0)

Body length at birth (cm) 33,4+0,8 36,5+0,4*

(27-36) (27-36)

* p <0.05 when comparing the indicators of the first and second groups
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Gestational age also determined its influence on
the average body length at birth, so in group 1 these
indicators were significantly low compared to the
data in group 2 (33.4+0.8 versus 36.5+0.4 cm; P< 0.05).

A correlation was observed between gestational
age and body weight (r=0.689; p<0.05) and body
length (r=0.705; p<0.05) of the child.

The Apgar score (Table 2) at the 1st and 5th min-
utes of life was significantly lower in newborns of
group 1 compared to the indicators of children in
group 2 (p <0.001).

TABLE 2. Some clinical and laboratory parameters of the
examined children

Group 1 Group 1
Features = 1’; = 2’:‘

Apgar score at 1st minute 5,240,6 6,7+0,4*
Apgar score at 5th minute 6,1+0,2 7,7+0,3%*
Duration of antibiotic 21,5+0,2 16,9+0,4
therapy (days)
Weight gain after day 7 5,3+1,4 6,3 +1,4*
On what day did stable 10,8+0,7 10,9+1,0
weight gain begin
Weight gain after day 14 11,3+1,6 12,4+1,9*
(average over 5 days)
Duration of CPAP (days) 13,4+1,80 11,4+1,81

* - reliability of data between groups (P <0.05)

As can be seen from Table 2, the duration of anti-
biotic therapy in children of both groups does not
differ significantly.

Weight gain on the 7th day was observed most
often in children of group 2 (P<0.05). Similar indica-
tors of body weight gain were obtained on the 14th
day of life.

In children of group 1, the duration of CPAP was
on average 2 days longer.

The nosological characteristics of the examined
newborns are presented in Table 3.

TABLE 3. Nosological characteristics of the examined children

Main diagnosis G;:T; 1 Gr::uzz !
Respiratory distress syndrome (RDS) 9 (75%) 19 (79,1%)
Infections of the perinatal period 4(33,3%) 4(16,6%)
NEC 2 (16,6%) | 5(20,8%)
Concomitant pathology
HIE 6 (50,0%) | 7(29,1%)
Asphyxia 1(8,3%) 2(8,3%)

As can be seen from Table 3, the main nosology is
SDR, which amounted to 75% in group 1 and 79.1%
in group 2, infections were diagnosed in a third of
patients in group 1 and in 16.6% of cases in group 2,
NEC was more common in newborns of group 1
(16.6%), but the difference compared with the indi-
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cators of group 2 was not statistically significant
(p>0.05).

In both study groups, all preterm infants were
fed from the first 3 hours of life, starting with ex-
pressing a few drops of colostrum in the delivery
room, and then bolus feeding was carried out every
3 hours according to the protocol. Feeding was done
through a tube, since in 91.6% of the examined pre-
mature babies the sucking reflex was absent, and in
three it was weakly expressed. In the examined
newborns, we identified gastrointestinal disorders
presented in Table 4. As can be seen from the table,
in both groups, disorders such as gastric, duodenal
regurgitation and functional constipation occurred
with different frequencies, and gastric regurgitation
and functional constipation occurred significantly
more often in group 1.

TABLE 4. Gastrointestinal disorders in examined children

Type of violations Gr::l;z 1 Gr::l;?l 1
Gastric regurgitation 3(25,0%) | 3(12,5%)*
Duodenal regurgitation 4(33,3%) 6 (26,0%)
Dyschezia 3 (25,0%) 2(8,3%)*

* p<0.05 when comparing the indicators of the first and second groups

In stool analyzes (Table 5), we did not find a sig-
nificant difference between indicators such as fatty
acids, the amount of mucus, epithelium and neutral
fat between groups, while the number of leukocytes
in feces was significantly higher in children of group
2, but was not pathological.

When assessing the length of stay of premature
newborns in the hospital, it was found that the chil-
dren of group 1 spent statistically significantly long-
er in the neonatal intensive care unit - 38.5+4.4 days
(p<0.05), and the total duration of their stay in the
neonatal pathology department was 61.4+6.9 days
(p<0.05).
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TABLE 5. Analysis of feces of examined children on days 3-4

of life
Group 1 Group 2
(n=12) (n=24) P
Fatty acid (0-3) 0,6310,18 0,7610,10 | >0,05
Mucus in stool (0-3) 0,81+0,21 1,24+0,14 >0,05
Leukocytes 1,41+0,43 3,28+0,75 <0,05
Epithelium 0,50+0,24 0,87+0,18 >0,05
Neutral fat 1,13+0,26 1,16+0,10 >0,05

Children of group 1 required longer treatment
than children of group 2 both in the intensive care
unit and in the neonatal pathology department.

Clinical manifestations of digestive disorders in
premature infants were manifested by such signs as
a decrease in body weight gain below normal (56%),
discharge from the tube with pathological impuri-
ties (32%), and no significant difference was found
between the indicators of children with different
gestational ages.

Functional disorders of the digestive organs in
premature infants are more often represented by
gastric and duodenal regurgitation (in 16 children
out of all examined), detected in approximately half
of the cases (16.6% and 27.7% of all examined, re-
spectively, and these indicators did not depend on
gestational age). age of children.

Taking into account the importance of intestinal
barrier permeability in the development of condi-
tions associated with digestive disorders of varying
severity, we set out to study the level of fecal alpha-
1-antitrypsin in premature infants under 14 days of
age.

TABLE 6. Fecal alpha-1-antitrypsin values in preterm infants
depending on gestational age (mg/dl)

15;6%

Days of life

Group 1
(n=12)

Group 2
(n=24)

3rd day

367,1£92,8

533,0 +64,1

p<0,05

14th day

481,2472,6

543,9+53,6

p<0,05

14,4%

LEVE OF FC
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FIGURE 1. Level of inflammatory markers in premature infants depending on gestational age on day 3

CRP
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The values of fecal alpha-1-antitrypsin were
lower in children of group 1 compared to those in
children of group 2, but at all stages of the examina-
tion they did not have statistically significant differ-
ences.

Our studies showed that the level of fecal calpro-
tectin, as well as CRP in children of group 1 were
significantly higher than the indicators in children
of group 2, which demonstrates an inverse relation-
ship: the lower the gestational age, the higher the
indicators of inflammation in the intestine.

DISCUSSION

A unique characteristic of the gastrointestinal
system is its lining by a single epithelial layer in con-
tinuous contact with intestinal bacterial flora. This
layer is a key host defence mechanism critical for
confining pathogenic bacteria to the intestinal lu-
men, but must also allow passage of nutrients. Pre-
term infants have increased intestinal permeability,
perhaps to allow expected passage of important
macromolecules from amniotic fluid or breast milk
[5].

However, this same increased permeability
could lead to increased bacterial translocation. The
inflammatory response of immature intestinal epi-
thelial cells can be triggered by either commensal or
pathogenic bacteria. Disruption of the intestinal epi-
thelial barrier increases this interaction and is
thought to be an early event in the pathogenic cas-
cade of NEC [6].

Immaturity of the intestines and immune system
is a physiological feature of newborns, which is
especially aggravated in the case of premature ba-
bies.

This fact, combined with factors such as diet, mi-
crobiota colonization, or mode of delivery, has been
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associated with both intestinal and systemic diseas-
es, including necrotizing enterocolitis or allergy.

Despite these well-recognized health risks associ-
ated with prematurity, few studies have assessed
the presence of intestinal inflammation in preterm
infants, while systemic inflammation has received
more attention [7,8]. Our results suggest that the
study of intestinal inflammatory status in preterm
infants requires further research.

CONCLUSION

The level of fecal calprotectin and CRP is signifi-
cantly higher in preterm infants with a gestation pe-
riod of 22-28 weeks, which demonstrates an inverse
relationship: the lower the gestational age, the high-
er the intestinal inflammation.

At the same time, the permeability of the intesti-
nal barrier in newborns of group 1, the values of fe-
cal alpha-1-antitrypsin are higher at all stages of the
examination.

Clinical manifestations of digestive disorders in
premature infants, regardless of gestational age, are
manifested by such signs as a decrease in body
weight gain below normal, discharge from the tube
with pathological impurities.

Children with a gestational age of 22-28 weeks
require longer treatment, both in the intensive care
unit and in the neonatal pathology department.

Premature neonates less than 28 weeks of age
show greater signs of acute inflammation in the in-
testinal tract, which requires further exploration of
ways to prevent and treat this condition to prevent
severe complications and systemic damage.
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