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Abstract. Introduction. Gastroesophageal reflux is a common pathological condition in critically ill premature
infants. The aim of the study was to analyze the incidence of gastroesophageal reflux (GER) in premature infants
and to evaluate the effectiveness of gastric feeding with antireflux mixture in children on artificial ventilation
in the presence of GER. Materials and methods. A retrospective study was conducted on the basis of the Irkutsk
Municipal Pediatric Clinical Hospital (Irkutsk) in the period from 2018 to 2020, which included the medical histories
of 73 premature infants. In the course of the study, the frequency of GER, the frequency of use of antireflux drugs,
changes in body weight during the period of stay in intensive care, the duration of ventilation, the duration
of stay in intensive care and changes in laboratory parameters at the time of admission and 10 days after the
start of intensive care were evaluated. Results and discussion. A retrospective analysis showed that 69.8% of the
total number of children in the medical history had any records of manifestations of gastroesophageal reflux.
When clinical manifestations of GER occurred, the frequency of transfer to an antireflux mixture was in 100% of
cases, of which 52.4% received medication (motilium, omeprazole) during hospitalization in intensive care, and
19.6% continued to receive it after transfer to the department. Among those who received antireflux mixtures,
GER was diagnosed in only 47% of patients. Among all newborns who received the drugs, 62.7% of patients
received motilium and 35.2% omeprazole. With the ineffectiveness of conservative antireflux therapy, surgical
fundoplication was performed in 17.6% of patients. Conclusion. Conservative antireflux therapy for gastric feeding
in premature infants with low and very low body weight, with pneumonia, on artificial lung ventilation does not
provide sufficient effectiveness of child nutrition.
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KNNHUYECKAA SOOEKTUBHOCTb TACTPAJIbHOIO KOPMJIEHUA
AHTUPEDJIIOKCHOW CMECbBIO Y HEAOHOLEHHbIX AETEN
HA NCKYCCTBEHHOW BEHTUNALMUN NETKUX
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Pestome. BgedeHue. FaCTp033o¢areaanb|l7| pe¢n|0Kc — YacCTO BO3HMKaKoLWee natoJyiorm4eckoe CoOCToAHme y He-
AOHOLWEHHbIX HOBOPOXAEHHDbIX aeten B KPUTNYECKOM COCTOAHUN. Lenv uccnedosaHus — npoaHaaIn3npoBaTb
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YacTOTy Pa3BUTUA racTpo3a3odareanbHoro pedniokca (MP) y HeLOHOLWEHHbIX AeTel 1 OLEeHUTb SGPEKTMBHOCTb
racTpanbHOro KOpMIeHNA aHTUPEPIOKCHON CMeCbIo Y ieTell Ha MCKYCCTBEHHOW BEHTUNALMW IEFKUX NPU Hanu-
ynm NP. Mamepuasnel u MemoOdsl. Ha 6a3e O61acTHOro rocyAapCTBEHHOMO aBTOHOMHOTIO YUYPEXAEHNA 34PaBOOX-
paHeHua «fopopackasa MBaHo-MaTpEHMHCKaa AeTckas KnnHuYeckasa 6onbHuLa» (r. pkyTck) B nepuog c 2018 no
2020 rr. 6b1710 NPOBEAEHO PETPOCMEKTUBHOE NCCIEA0BAHNE, B KOTOPOE OblSIN BKITIOUYEHbI MCTOPUY 6OoNe3Hn 73 He-
[OHOLUEHHbIX AeTei. B npoliecce nccnenoBaHnA oLeHUnM YactoTy [P, yactoTy ncnonb3oBaHWA aHTUPedITIoKC-
HbIX NPenapaToB, M3MEeHeHNe MacCbl Tefla 3a NEPUO HaXOXAeHNA B peaHnmauun, anutenbHocTb VIBJ1, npogon-
XKUTENbHOCTb NPEObIBaHNA B peaHUMaLMn 1 U3MEHEHNA NabopPaTOPHbIX NMOKa3aTenel Ha MOMEHT MOCTYNEHUA
1 yepes 10 gHel Nocse Hayana MHTEHCUBHOW Tepanuu. Pe3ysibmamel u 06cyxoeHue. MpoBeaeHHbIN peTpocnekK-
TUBHbBIV aHanu3 nokasan, uto y 69,8% fetein B uctopmm 6one3Hy 6binmn Kakme-nmbo 3anmcy o NposABAEHNAX ra-
cTpo33odareanbHoro pedtokca. Bce naymeHTbl NPy BOSHUKHOBEHNUN KNMHUYECKMX NPoABAeHnin AP nonyyanu
aHTUPEPNIOKCHYI0 CMeCb, U3 HUX Yy 52,4% MPOBOAUIM MefNKAaMEHTO3HOe JieueHre (MOTUIMYM, OMenpasos) BO
BpeMmA rocnutanmsaumm B peaHnmaumnu, a 19,6% npoponxanu noay4vatb UX U NOCNe NepeBofa B OTAeNeHMe na-
TONOrMM HOBOPOXAEHHDBIX. Cpeau TeX, KTo nonyyan aHtrpednokcHble cmecu, P 6bin ArarHocTpoBaH TONbKO
y 47% naumeHToB. /3 Bcex HOBOPOXAEHHbIX, MONyYaBLUMX Npenapathbl, 62,7% nauyeHTOB NofyYany MOTUINYM 1
35,2% omenpa3or. Mpy HeadHEKTUBHOCTN KOHCEPBATUBHOW aHTUpPedtoKCHON Tepanum 17,6% nauveHToB Obina
BbIMOJIHEHA onepaTuBHasa GyHAoMIMKauuma. 3akoyeHue. NpoBefeHe KOHCePBATUBHOM aHTMPedIIOKCHOW Tepa-
N1 NPU racTpasbHOM KOPMSIEHUWN Y HEAOHOLIEHHbIX AeTel C HU3KOW U OYeHb HU3KOW Maccoi Tena, C MHEBMO-
HVeW, Ha MCKYCCTBEHHOW BEHTUNALMY NIETKMNX HE 0becneyrBaeT JOCTaTOYHON 3deKTMBHOCTY NUTaHNA pebeHKa.

KnioueBble cnoBa: UHMEHCUBHAA Mepanusa 8 HEOHAMOJ102UU, SHMepaabHOe KOpMIIeHuUe, GHmUpe(fJﬂlOKCHGﬂ

mepanus

INTRODUCTION

Gastroesophageal reflux (GER) is a pathologic
condition that often occurs in premature infants
in critical condition. A number of factors contri-
bute to this condition: a relatively large volume of
liquid food intake, functional “immaturity” of the
lower esophageal sphincter, and the position of
the child's body when feeding — the child lying
on the back [1]. Determining the exact prevalence
of GER versus gastroesophageal reflux disease
(GERD) is a difficult task because of the unclear
distinction between physiologic and pathologic
reflux.

Conservative treatment should be considered
as first-line therapy in infants without clinical
complications [2]. Based on the available data,
body positioning can be considered a well-es-
tablished and safe method for the treatment of
preterm infants with symptoms of uncomplicated
GER. Areductionin GER manifestationsis observed
in the left lateral position with the head elevated,
whereas the supine and right side positions pro-
voke reflux [3]. In addition, certain benefits can be
achieved by modifying the diet and/or duration
of feeding, such as reducing the feeding rate and
using hydrolyzed formula [4]. The use of transpy-
loric feeding is an effective feeding method, al-
lows faster stabilization of nutritional balance and
substantial weight gain [4]. Gum used to thicken
the food clump has been found to impede the ab-

sorption of a number of nutrients [5, 6]. There have
also been concerns about a possible association
between formula thickener and the development
of necrotizing enterocolitis [7]. Antireflux medica-
tions, including histamine-2 receptor antagonists
and proton pump inhibitors, are not licensed for
use in newborns in the Russian Federation (RF)
and many other countries, although off label use
(use of medications for indications not mentioned
in the instructions for use) is often reported [8].
Antacids and other acid-suppressing drugs can
reduce gastric acidity but do not affect the signs/
symptoms of GER, and their use is associated with
an increased risk of adverse outcomes, including
necrotizing enterocolitis (NEC) and infections [9].
A number of researchers recommend the use of
antireflux medications with caution (if it is pos-
sible) in preterm infants because of the lack of evi-
dence of efficacy and possible harm [10].

AIM

To analyze the incidence of gastroesophageal
reflux (GER) in preterm infants and to evaluate the
efficacy of gastric feeding with antireflux formula
in infants on artificial lung ventilation in the pre-
sence of GER.

MATERIALS AND METHODS
A retrospective study was conducted. It inclu-
ded 73 case histories of premature infants treated
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in the neonatal intensive care unit of the lvano-Mat-
ryoninsky Children's Clinical Hospital (Irkutsk city)
in the period from 2018 to 2020. Patients included
in the study were born prematurely at 28-35 weeks
of gestation with low and very low weight, required
ventilatory support and had a confirmed diagnosis
of pneumonia.

The patients in the generated sample were di-
vided into two groups. The first group consisted
of 51 patients with confirmed gastroesophageal
reflux. The second group consisted of 22 patients
without GER. Respiratory therapy in the intensive
care unit was performed in the PCV (pressure-cont-
rolled ventilation) mode using a MAQUET Servo-i
ventilator (Germany).

In the course of the study, we evaluated the fre-
quency of GER, ALV and changes in laboratory pa-
rameters at the time of admission and 10 days after
the start of intensive care.

Statistical processing of the obtained data was
performed using STATISTICA 10.0 program. The
results are presented as median and quartiles
(25-75%). Statistical analysis of significance of dif-
ferences between quantitative signs for two inde-
pendent groups was performed using the Mann-
Whitney criterion. The Kraskell-Wallis test was used
to assess the statistical significance of differences
between several signs in dynamics. The p value
<0.05 was taken as the level of statistical signifi-
cance.
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RESULTS

Retrospective analysis of medical records
showed that 69.8% (n=51) of children had any re-
cords of gastroesophageal reflux manifestationsin
their medical history. Gestational age in the group
of children with GER was 31 (28-35) weeks and in
the group without GER it was 32 (28-36) weeks.
Age at the time of admission was 19 (10-77) days
in the group with GER and 17 (9-65) days in the
group without GER. At the onset of clinical mani-
festations of GER, 100% of patients received an-
tireflux medication, of which 27 patients (52.4%)
received medication (motilium, omeprazole) du-
ring ICU hospitalization, and 19.6% (n=10) con-
tinued to receive them even after transfer from
the ICU. Among those who received therapeutic
(antireflux) formula, GER was diagnosed in 47%
(n=24) of patients. Among all neonates receiving
medication, 62.7% (n=32) of patients received
motilium and 35.2% (n=18) received omeprazole.
If conservative antireflux therapy was ineffective,
9 (17.6%) patients underwent surgical fundoplica-
tion (Fig. 1).

In analyzing of the weight dynamics on the 10t
day from the beginning of conservative antireflux
therapy it was found that children diagnosed with
GER had a lower weight gain of 11 (9-14) g com-
pared to patients without reflux 17 (14.5-18) g
(py <0.01). When analyzing the weight of patients
on the 10th day of conservative antireflux therapy

60
100% (51)
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40
62,7% (32)
30 47% (24)
20 35,2 (18)
17,6 (9
10 — )
0
[acTpoasodhareansHbini HacToTa nepesoja Ha MoTtunmym Omenpason ®yHAonnmKaumus
pednioke AHTUPEITIOKCHYIHO (Motilium) (Omeprazole) Huccena (Nissen's
MOATBEPXKAEHHbIN cmecb (The frequency Fundoplication)
PEHTrEeHOMO0rMYecKm of conversion to an
(Gastroesophageal antireflux mixture)

reflux confirmed
radiologically)

Fig. 1.
Puc. 1.
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we managed to reveal statistically significant dif-
ferences. Thus, weight in children with GER was
1979 (1759-2100) g, in patients without gast-
roesophageal reflux it was 2247 (2090-2337.5) g
(py <0.01) (Fig. 2). Intensive care stay time in chil-
dren diagnosed with GER was significantly higher
than in children without GER, 12 (9.5-14.5) days
versus 17 (15-20) days (p, <0.01).

The rates of length of hospital stay in children
with GER were 49 (34-74) days versus 37 (34-46)
days in children without GER (p, <0.01). The level
of total protein in patients with GER on the first day
was 39.2 (35.3-53.3) g/L. Control of this parameter
on the 10™ day revealed a decrease in the con-
centration of total protein to 34.1 (30.9-48.2) g/L.
Total protein in the group of children without
GER on the first day was 40.2 (38.1-51.3) g/L, on
the 10t day in the group of children without GER
the level of total protein was 46.9 (42.2-50.8) g/L
(Fig. 3).

Creatinine in children with GER on the first
day was at the level of 54.4 (28.2-56.5) umol/L.
In the group of children without gastroesopha-
geal reflux it was 49.1 (33.3-58.7) umol/L. On
the 10t day of the study there were also no sig-
nificant changes in the studied groups. Thus, the
creatinine level in the group with GER — was
50.5 (30.3-53.9) pymol/L, in the group of chil-
dren without GER it was 54.3 (30.2-52.6) umol/L.
Comparable results were obtained when analy-
zing urea levels. In the group of children with re-
flux in the first day of stay in the Department of
Anesthesiology, Reanimation and Intensive Care
urea was 3.0 (2.2-3.5) mmol/L, on the 10" day of
observation it was 4.0 (3.0-4.8) mmol/L. In the

2300

2200

T

2100

lpamm / Gra
— N
o o
o o
o o

1

O Tpynna 6e3 pedontokca / No reflux group
pynna ¢ pecontokcom / Reflux group

Fig. 2.

Puc. 2.
Tepanuu

Weight on the 10th day of antireflux therapy

MaccatenaHa10-i jeHb NPOBOAMMOI aHTUPEDOKCHOIA

Children’s Medicine of the North-West
2024 /Vol.12N23

group of children without GER it was 3.2 (2.5-
3.9) mmol/L, on the 10" day of observation it was
4.1 (3.2-5.4) mmol/L. Glucose level in the group
of children with GER on the first day was 4.2 (3.6-
7.1) mmol/L, in the group of children without GER
it was 4.9 (3.8-5.1) mmol/L. Thus, in the group of
children with GER the glucose level was 5.9 (3.3-
7.8) mmol/L, in the group without GER it was 5.3
(4.5-6.9) mmol/L. The level of K* in the group of
children with gastroesophageal reflux on admis-
sion was 4.1 (3.5-4.5) mmol/L, in the group of
children without GER it was 3.9 (3.4-4.2) mmol/L.
The study of K* level in dynamics did not reveal
statistically significant changes: on the 10" day
of the study in the group of children with gas-
troesophageal reflux the level of K* was 3.8 (3.5-
4.2) mmol/L, in the group of children without
GER it was 4.1 (4.0-5.3) mmol/L. Na* concentra-
tion in the group of children with gastroesop-
hageal reflux on admission was 137.5 (136.0-
142.6) mmol/L, in the group of children without
GER it was 139.3 (137.0-141.6) mmol/L. When
studying the level of Na* concentration in dyna-
mics, no statistically significant differences were
found: on the 10th day of the study in the group
of children with GER the Na* level was 138.10
(136.4-141.6) mmol/L, in the group without GER
it was 138.1 (136.6-140.9) mmol/L. Plasma Ca?*
concentration in the group of children with GER
at admission was 1.15 (1.1-1.5) mmol/L, in the
group without GER it was 1.3 (1.1-1.4) mmol/L.
On the 10th day of the study, in the group of chil-
dren with gastroesophageal reflux the Ca?* level
was 1.1 (1.1-1.3) mmol/L, in the group of children
without GER it was 1.3 (1.0-1.4) mmol/L.

65
60 —+ — p—
55
= 50 — —
(\D N N E— a
E 45 — P —
= |
40 1
e
35
30 = — L
25
1-e cyTkn /1st day 10-e cytku /10 th day
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Fig. 3. Total protein level
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DISCUSSION

It was found that children with reflux had lo-
wer birth weight and gestational age during com-
paring patients with gastroesophageal reflux with
patients without GER. This may be due to the fact
that transient relaxation of the lower esophageal
sphincter is more common in preterm infants.
An interesting finding was that the incidence of
using drugs for conservative therapy of GER was
higher than the incidence of documented GER.
This indicates that drugs for conservative therapy
of GER are prescribed without a confirmed diag-
nosis. In our analysis, we found that manifesta-
tions of GER occurred in 69.8% of patients, while
the rate of switching to antireflux formula was
100% of cases. However, among infants recei-
ving antireflux treatment, gastroesophageal ref-
lux was confirmed radiologically in only 39.6%. In
36.9% of cases, infants received medication du-
ring hospitalization in the intensive care unit, and
18.2% of patients continued to receive medica-
tion after they were transferred. We noted a high
level of use of drug therapy in preterm infants: in
57% of cases motilium was prescribed, in 45.4%
of cases children received proton pump inhibitors
(omeprazole). When analyzing weight dynamics,
it was found that the average daily weight gain
in children with reflux was 32.2% less than in
children without GER. The concentration of total
protein in children with GER was also 14.2% lower
than in children without GER. Due to ineffective-
ness of conservative therapy, 17.6% of patients
underwent fundoplication.

CONCLUSION

Conservative antireflux therapy with gastral
feeding in premature infants with low and very
low weight, with pneumonia, on artificial lung
ventilation does not provide sufficient effective-
ness of feeding the child.
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AONOJIHUTEJIbHAA UHOOPMALIUA

Bknap aBTOpOB. BCe aBTOpbl BHECIn cyle-
CTBEHHbIV BKNaZ B pa3paboTKy KoHLUenuuu, npo-
BefleHNe WUCCefoBaHMA UM MOATrOTOBKY CTaTbW,
npounu n ofobpunu GrHanbHy Bepcuio nepeq
nyénukaumen.

KoH}nuKT nHtepecoB. ABTOPbI AEKNapupyIoT
OTCYTCTBUE ABHbIX M MOTEHLUMNANbHbBIX KOHONMKTOB
WHTEePEeCOB, CBA3aHHbIX C My6uKaLmen HacTos-
Len ctatbu.

UcTtouHuK ¢puHaHcmpoBaHMA. ABTOpPbI 3asB-
NAT 06 OTCYTCTBUM BHELHEro GMHAHCMPOBAHNA
npv NPoBefeHUN NccregoBaHus.

MHdopmupoBaHHOe cornacme Ha ny6nuka-
yuio. ABTOpbI MOAYyYMAN NMUCbMEHHOe cornacue
3aKOHHbIX NpefCcTaBUTENEN NaLEHTOB Ha Ny6nu-
Kaumio MeONLUHCKNX AAaHHbIX.
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