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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
aHrmuiickoM sizpikax - Times New Roman (Kupuaauma), 11 TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIy>KeOHBIH M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBIIIATE IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.
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THE EFFECT OF ENTERAL LACTOFERRIN SUPPLEMENTATION IN PREVENTION
OF MORBIDITY ASSOCIATED WITH IMMATURE DIGESTIVE TRACT
IN PREMATURE INFANTS: PROSPECTIVE COHORT STUDY

Dobryk D., Dobryk O., Dobryanskyy D.

Danylo Halytsky Lviv National Medical University, Department of Pediatrics Ne2, Ukraine

Prevention of necrotizing enterocolitis (NEC), late infectious
complications, including late-onset sepsis, and other diseases as-
sociated with disorders of postnatal adaptation of the immature
digestive tract, is one of the most pressing problems of neonatol-
ogy of the 21% century. These morbidities are especially danger-
ous for premature babies with very low birth weight (<1500 g) at
birth. The incidence of NEC in this population of infants reaches
8-10% [1] with a mortality rate of 30-50% [2]. Neonatal sepsis
is diagnosed in 20-36% [3, 4] of premature babies, leading to
death in 20% of children who became ill [5]. In addition to high
mortality, these diseases significantly increase the risk of other
serious complications of preterm birth, such as bronchopulmo-
nary dysplasia (BPD), intraventricular hemorrhage (IVH), reti-
nopathy of prematurity (ROP), etc. [6].

Although the pathogenesis of NEC remains incompletely
understood, it is known that the occurrence of this disease is
associated with immaturity of the digestive tract (insufficient
local immunity, increased permeability, reduced motility, and
excessive inflammatory response), enteral nutrition, insufficient
intestinal blood supply, as well as abruption of the physiologi-
cal formation of intestinal microbiota [7,8]. Besides NEC, these
factors may play a role in the pathogenesis of other diseases, pri-
marily sepsis, due to the entry of microorganisms into the blood-
stream through the affected intestinal mucosa [9]. It should also
be noted that one of the leading mechanisms of severe neonatal
diseases, including NEC, ROP, BPD, and CNS lesions (IVH and
periventricular leukomalacia (PVL)) in premature infants, is
oxidative stress [10,11].

An important prevention strategy for these diseases is consid-
ered to be immune nutrition, one of the components of which
may be lactoferrin (LF) supplementation [12]. LF is a polyfunc-
tional iron-binding glycoprotein that in the largest amounts is
present in breast milk and plays a key role in innate immunity.
The ability of LF to bind iron molecules prevents the growth and
reproduction of numerous pathogens, which causes a wide range
of bactericidal, antiviral, and antifungal activities of this bio-
logically active glycoprotein [13]. Since ferric iron promotes the
formation of active oxygen molecules [10,14], LF potentially
reduces the effects of oxidative stress, which may be an impor-
tant mechanism for preventing major complications associated
with preterm birth, including neuroprotection [10]. The immu-
nomodulatory properties of LF are determined by its ability to
bind to pathogen-associated molecular patterns (PAMPs), in
particular lipopolysaccharides (LPS) of gram-negative bacteria
[15]. The formation of such bonds blocks the binding of LPS to
Toll-like receptors 4 (TLR4) and L-selectin, thereby preventing
the occurrence of the excessive inflammatory response [16]. LF
is also able to stimulate the processes of proliferation and differ-
entiation of the epithelium of the small intestine, which in turn
affects its mass and length, as well as the production of digestive
enzymes in it [17, 18]. The described properties allow consider-
ing LF as a potential modulator of postnatal adaptation of the
digestive tract in premature infants and, as a means for the pre-
vention and treatment of diseases associated with its disorders.

The results of the first randomized clinical trials of LF per-
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formed by Manzoni et al. indicated a significant reduction in the
incidence of late-onset sepsis (LOS) and NEC in preterm infants
[19,20]. At the same time, the power of these studies was insuffi-
cient to detect a statistically significant decrease in the frequency
of NEC [19,20]. The results of 6 randomized trials involving
about 1,000 preterm very low birth weight infants, summarized
in the Cochrane systematic review in 2017, showed a reduction
of the incidence of LOS and NEC in the infants, who received
LF, however, without significant impact on overall mortality
[21]. These findings substantiated the need for new large-scale
multicenter randomized trials. The ELFIN study [22], which in-
volved 2,203 preterm VLBWI, found no significant reduction
in the incidence of late-onset infections in infants who received
LF. Similarly, the results of the LIFT study [23], which involved
1,542 infants from the same population, showed no significant
differences in the NEC stage II-III and LOS occurrence, as well
as in overall mortality and morbidity. However, the results of the
Cochrane systematic review and meta-analysis published in 2020
[24], as well as the findings of a special sequential meta-analysis
performed by Yao Gao et al. [25], indicated a possible reduction in
the incidence of LOS in preterm infants who received LF prophy-
lactically, but no effect on the incidence of clinically apparent NEC
and overall mortality. This gave rise to a new wave of discussions
about the effectiveness of LF in premature infants.

This study was aimed to evaluate the effect of prophylactic
enteral administration of bovine LF on the incidence of severe
neonatal diseases and the overall mortality of premature infants
with gestational age (GA) < 32 weeks.

Material and methods. A prospective cohort study includ-
ed 126 preterm infants with a gestational age of < 32 weeks,
a birth weight of < 1,500 g, who were admitted to specialized
neonatal units of the Lviv Regional Clinical Hospital within 72
hours of age. An additional inclusion criterion was a tolerance
of minimal enteral feeds (MEF). Exclusion criteria: the presence
of significant congenital malformations, the need for total par-
enteral nutrition, the presence of complications and conditions
at the time of involvement in the study, which significantly re-
duce the chances of survival (e.g., IVH grade 3-4), and the lack
of informed parental consent. The study was approved by the
Ethics Commission of Danylo Halytsky Lviv National Medical
University. Appropriate written informed consent was obtained
from all parents whose children were involved in the study.

Atotal of 126 preterm infants were enrolled in the study. 9 pa-
tients (2 in the lactoferrin group and 7 in the control group) died
at <7 days of age and were excluded from the final analysis. The
final cohort included 117 preterm infants, 27 of whom were ran-
domized to receive LF (lactoferrin group), and 90 infants were
included in the control group. The randomization phase of the
study was completed prematurely due to the sudden cessation
of lactoferrin supplies to Ukraine. After that, all hospitalized pa-
tients who met the inclusion criteria were consistently included
in the control group. 4 patients (1 from the lactoferrin group, 3
from the comparison group) were transferred to another institu-
tion for surgical treatment, 3 of them (1 from the LF group, 2
from the control group) — due to confirmed NEC.
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Table 1. Definition and diagnostic criteria of LOS (European Medicines Agency consensus criteria and the predictive model) [29]

Late-onset sepsis (LOS) — diagnosed after 72 hours of life for the first 3 months (89 days). Caused mainly by hospital pathogens.

e Diagnostic criteria for late-onset sepsis:
e Increased incidence of apnea and/or bradycardia
e Unstable body temperature

e Feeding intolerance and/or bloating.
e Decreased urine output <1 ml/kg/h.

e Increased serum C-reactive protein (CRP) > 15 mg/1.
e Lcukocyte index > 0,2.

e Metabolic acidosis (BE > -10 mmol/l).
And/or positive blood culture obtained after 72 hours of life.

e Need to increase the % of oxygen in the inhaled mixture or use respiratory support

e Signs of decreased peripheral perfusion (symptom of “white spot” longer than 3 s, marble pattern of the skin)
¢ Hypotension (with the clinical need to prescribe additional fluid or inotropes)
o Signs of tactile hyperesthesia, lethargy or muscular hypotension

e White blood cells <4 or > 20 x10°1 or thrombocytopenia < 100 x10%/1.

e Decreased glucose tolerance (glucose level <2.2 or >10 mmol/l)

Randomization was performed using a computer-generated
sequence of random numbers. LF was administered in the first
72 hours of life after inclusion in the study at a dose of 100 mg
once daily enterally (with breast milk or formula) until reach-
ing postmenstrual age (PMA) 36 weeks or discharge (at least 4
weeks). A suspension of bovine LF “Lactoferyl” produced by
LLC “EcoKids” was used, 1 drop of which contained 10 mg
of LF. Infants in the control group received standard treatment.

The primary study outcome was the occurrence of LOS. The
secondary outcomes were the incidence of necrotizing entero-
colitis (NEC), retinopathy of prematurity (ROP), severe brain
injury, bronchopulmonary dysplasia (BPD), and overall mortal-

ity. Age of achieving full enteral feeds, duration of antibacterial
therapy, length of stay in NICU, and the total duration of hos-
pitalization were compared between the groups as well. NEC
was diagnosed according to Bell criteria, modified by Kleigman
[26]. LOS was diagnosed based on the prognostic model of the
European Medicines Agency (Table 1). The diagnosis of BPD
was made according to the criteria of the National Institute of
Child Health and Human Development [27]. All infants in-
volved in the study underwent brain ultrasound screening. The
severity of IVH was classified based on the criteria, proposed
by Papile et al. [28]. All patients were also screened by a pedi-
atric ophthalmologist. Standard protocols of respiratory support,

Table 2. Demographic and baseline clinical characteristics

LF group (n=27) Control group (n=90) P

Birth weight, g (860}0(19153’80,0)' (870,(1)5(3)00,0) 0.80
Gestational age, weeks 28,5 (27,0-31,0) 29,0 (27,0-30,0) 0,72
Gestational age < 28 weeks 9 (33,3)* 26 (38,9) 0,66
Males 13 (48,1) 52 (57,8) 0,37
Multiple pregnancy 9 (33.3) 20 (22,2) 0,24
Mother's age, years 29 (22-36) 30 (27-35) 0,47
Antibacterial treatment during pregnancy 2(7.4) 18 (20) 0,12
Any antenatal steroids during pregnancy 17 (62,9) 67 (74,4) 0,25
Full course of antenatal steroids during pregnancy 16 (59,2) 55(61,1) 0,66
C-section 14 (52) 50 (55,5) 0,73
Intubation after birth 17 (62,9) 52 (59,7) 0,63
APGAR score <7 at 5 min 18 (66,6) 68 (75,5) 0,39
APGAR score <4 at 5 min 0(0) 2(2,3) 0,79

Age of admission, hours 6 (2-10) 23 (5-44) < 0,005
Surfactant 16 (59,3) 65 (72,2) 0,39
Intubation and mechanical ventilation required 14 (51,9) 43 (47,8) 0,71
Secondary intubation required 7(25.9) 15 (16,7) 0,28
Umbilical vein catheter 6(22,2) 3(3,3) 0,001
Any postnatal steroids 3(11,1) 6 (6,8) 0,47
Blood transfusions 14 (51,9) 46 (51,1) 0,95

notes. 1 — here and below data is presented as the median, in parentheses - the upper and lower quartiles; 2 — here and further the
number of cases is indicated, in parentheses — the percentage of the total count
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ensuring stable hemodynamics, parenteral and enteral nutrition,
prescribing antibiotics and antifungal medications, correction of
anemia, metabolic disorders, etc. were used in the NICU. All
children were being continuously monitored for vital signs.

Statistical analysis of the obtained data was carried out with
the application of standard descriptive and comparative meth-
ods using the y*> and Mann-Whitney criteria, as well as Kaplan-
Meyer survival analysis. Nonparametric data are presented as
medians (lower and upper quartiles) unless otherwise indicated.
All results were considered significant if p <0.05.

Results and disdussion. The groups did not differ signifi-
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cantly in demographics and the frequency of perinatal risk fac-
tors, but infants from the LF group were admitted to the units
significantly earlier (Table 2). Also, an umbilical vein catheter
was used in this group more often (Table 2). MEF were intro-
duced on the first day of life, but somewhat sooner in the lac-
toferrin group. At the same time, the duration of MEX did not
differ between the groups. The proportion of infants fed with
both formula and breast milk was not significantly different in
the groups, although breastmilk was introduced sooner in the
lactoferrin group. The numbers of feeding intolerance episodes
were similar in both groups (Table 3).

Table 3. Enteral nutrition

LF group (n=27) Control group (n=90) P
Age of MEF introduction, hours 7 (6,0-11,0)! 10,0 (6,0-16,0) 0,02
Duration of MEF, days 3,0 (2,0-5,0) 3,0 (2,0-5,0) 0,75
Infants fed only with formula 17 (63)? 48 (53,3) 0,55
Infants fed with formula and breast milk 10 (37) 42 (46,7) 0,55
Age of breast milk introduction, days 14,0 (12,0-23,0)! 22,5 (16,0-30,0) 0,15
Episodes of feeding intolerance 1,0 (0-2,0) 1,0 (1,0-3,0) 0,44

notes. 1 — here and below the data is presented as the median, in parentheses - the upper and lower quartiles; 2 — here and further

the number of cases is indicated, in parentheses — the percentage of the total count; MEF — minimal enteral feeds

Table 4. Main neonatal morbidity

LF group (n=27) Control group (n=90) P
LOS
All infants 8(29,6)! 28 (22,2) 0,85
<28 weeks 3(30,8) 14 (48,8) 0,29
>28 weeks 5(27.,8) 14 (22,2) 0,62
NEC Bell's stage 11+
All infants 4 (14,8) 5(5,6) 0,11
<28 weeks 2(22,2) 3(12) 0,43
>28 weeks 2 (11,1) 2(3,1) 0,17
Overall mortality
All infants 5(18,5) 6 (6,7) 0,06
<28 weeks 3(30,8) 5(14,6) 0,39
>28 weeks 2 (11,1) 1(1,6) 0,06
Severe ROP treated surgically
All infants 3(11L,1) 7(7.,8) 0,59
<28 weeks 2(22,2) 5(19,2) 0,84
>28 weeks 1(5,6) 2(3.1) 0,63
IVH grade 3-4
All infants 5(18.5) 8(9,1) 0,17
<28 weeks 3(33.3) 5(19,2) 0,39
>28 weeks 2 (11,1) 3(4.8) 0,33
PVL
All infants 3(11,1) 2(2,3) 0,05
<28 weeks 2(22,2) 1(4,0) 0,10
>28 weeks 1(5,6) 1(1,6) 0,35
All BPD
All infants 4 (14,8) 23 (25,6) 0,25
<28 weeks 3(33.3) 15 (57,7) 0,20
>28 weeks 1(5,6) 8(12,5) 0,41
Medium and severe BPD
All infants 13,7 6 (6,6) 0,57
<28 weeks 1(11,1) 3(11,6) 0,97
>28 weeks 3(4,7) 0,35

notes. 1 — here and further the number of cases is indicated, in parentheses — the percentage of the total count
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Table 5. Secondary outcomes

LF group Control group
(n=27) (n=90) P
Achievement of full enteral feeds, days®

All infants 14 (10-17) ! 19 (13-32) 0,007

<28 weeks 16,5 (15,0-18,0) 34 (19,0-43,0) 0,02

>28 weeks 13 (8-17) 18 (12-27) 0,03
Duration of AB treatment, days®

All infants 23,5 (18-32) 31,5 (22,5-36,5) 0,16

<28 weeks 35 (29-40) 52 (38-70) 0,13

>28 weeks 28 (18-34) 32 (23-38) 0,22

Duration of NICU stay, days®

All infants 9 (5-25) 12 (7-32) 0,35

<28 weeks 28 (16-38) 45 (29-62) 0,21

>28 weeks 8 (3-11) 10 (6-15) 0,41
Duration of hospitalization, days®

All infants 61 (48-72) 69 (50-89) 0,22

<28 weeks 74 (68-89) 98 (83-109) 0,048

>28 weeks 57 (45-66) 61,5 (47-74) 0,33

notes: 1 — here and below data is presented as the median, in parentheses - the upper and lower quartiles;
a — the data is shown for infants who survived and were discharged from the institution

Prophylactic LF supplementation did not reduce the incidence
of LOS and major morbidities classified as secondary outcomes,
as well as overall mortality. However, the frequency of PVL
was higher in the lactoferrin group (p=0.05). The analysis in
the subgroups also showed that the incidence did not decrease
with the prophylactic use of LF, regardless of gestational age
(Table 3). A comparative analysis of survival by Kaplan-
Meyer showed earlier deaths in the lactoferrin group com-
pared to the control group (Fig. 1). The LF supplementation
was associated with a significantly faster achievement of full
enteral feeds and a shorter duration of antibacterial therapy,
as well as the total length of hospital stay (p>0.05) and the
length of stay in NICU (p>0.05). Subgroup analysis showed
a significantly faster achievement of full enteral feeds in the
lactoferrin group regardless of gestational age. Also, a shorter
length of stay in NICU, general hospitalization, and use of
antibacterial therapy was observed among extremely prema-
ture infants in the lactoferrin group (Table 5).

. Group

= []Lactoferrin
_[|control

~+ Discharged

| -+ Discharged

Cumulative survival

T T T T T T T T T T T
000 2000 4000 6000 80,00 10000 12000 140,00 18000 180,00 20000

Length of stay. days

Fig. Kaplan-Meyer comparative analysis of survival in groups
(F-Cox test p = 0.049)

The results of the study did not show a reduction in the mor-
bidity associated with gastrointestinal immaturity and overall
mortality in infants who received supplemental LF. However, a
lower incidence of LOS was observed in infants <28 weeks of
GA in the lactoferrin group, but the difference from the control
group was not significant. The data obtained coincide with the

© GMN

results of LIFT and ELFIN [30,31] and differ from the results of
the study by Manzoni et al. [19,20], the first study by Ochoa et
al., conducted in Peru [32], and the study by Sherman et al. [33],
which showed a significant reduction in the incidence of LOS
and NEC in infants receiving LF. It should be noted that Ochoa
et al. performed the second clinical study of the effectiveness of
prophylactic LF published in 2020, which did not reveal a de-
crease in the incidence of LOS among infants receiving LF [34].

The positive effect of enteral LF on the faster achievement
of full enteral nutrition was associated with a reduction in the
total duration of hospitalization only in the subgroup of infants
with GA <28 weeks. A similar trend was observed in the study
by Sherman et al. [33], in which the authors found a shorter pe-
riod to achieve full enteral feeding in infants fed with formula
supplemented with LF. Infants who received LF in a study by
Ochoa et al. [34], required a shorter duration of parenteral nutri-
tion and fewer days of NPO.

Higher mortality rates, the incidence of NEC and PVL in
the lactoferrin group were associated with a cluster of NEC
cases in infants who were sequentially recruited into this
group during several days according to a randomization plan.
The rapid course of the disease led to severe CNS damage and
death, which could affect the differences between the groups,
especially given the small number of patients in the lactofer-
rin group. We reviewed the incidence of NEC in infants <
32 weeks of gestation admitted to our units in the calendar
years of 2018-2020, finding the rates were not significantly
different over these longer sample periods. Also taking into
account the fact that in previous randomized studies, includ-
ing the last 2, which involved 3745 patients [22,23], no such
associations were found, this effect in our study can be consid-
ered as a random one.

Our study has certain shortcomings, the main of which was
the unexpected change in its design and loss of power due to
the unavailability of the study medication, which suddenly
arose at the onset of the SARS-CoV-2 pandemic. According-
ly, the number of infants in the lactoferrin group was much
smaller than in the control group. Also, to provide a power of
80% of the effect of reducing the incidence of LOS by 20%,
the required sample should be 620 patients, 310 in each group.
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A feature and strength of this study was its implementation in
a country with a lower middle income. The prevention of late
infections is especially important in such settings, and prophy-
lactic LF supplementation is considered to be an affordable and
effective mean of implementing the preventive strategy. In par-
ticular, a decrease in the incidence of LOS in infants receiving
LF was observed in studies conducted in India and Peru [32,35].

It is possible, that the clinical effectiveness of enteral LF sup-
plementation may vary from the type of enteral nutrition of pre-
term infants, the breastfeeding. In the LIFT study, which showed
no effect of LF in reducing the incidence of NEC and LOS, as
well as overall mortality, 94% of infants were fed exclusively
with breast milk. Unfortunately, the relevant data are not de-
scribed for the ELFIN study. In contrast, in a study by Manzoni
et al., less than 30% of infants were fed exclusively with breast
milk, and it did find the reduction of the incidence of NEC
and overall mortality among infants receiving LF [20]. Sub-
sequently, Manzoni et al. found that LF was more effective in
formula-fed infants than in infants receiving breast milk [36],
which was also confirmed by studies of Sherman and Ochoa
[33,34]. Given the early transfer from the obstetric hospitals,
we began to feed our patients with formula with a gradual
transition to partial or complete feeding with breast milk, as
soon as it became possible. At the same time, the vast major-
ity of infants in both groups were fed with formula, which
does not explain the lack of effectiveness of LF due to the
effects of breastmilk feeding.

One of the possible future directions of the clinical LF inves-
tigation is to study the feasibility and effectiveness of its sup-
plementation to infants who do not receive maternal or donor
milk, as well as in the settings of low-income countries with
higher infectious morbidity. Also, the study of the effect of LF
supplementation on the formation of the microbiota of the diges-
tive tract in premature infants remains relevant. Thus, Sherman
and co-authors found that the use of Tal-lactoferrin reduced the
abundance of Enterobacter and Klebsiella bacteria but increased
the abundance of Citrobacter [37].

Conclusions. Enteral supplementation with LF at a dose of
100 mg/day did not reduce the incidence of LOS, NEC, ROP,
severe CNS lesions, and overall mortality in preterm very low
birth weight infants enrolled in our study. However, patients
who received LF supplementation were more likely to achieve
full enteral nutrition faster, and the most immature of them (with
GA of <28 weeks) were more likely to be discharged from the
hospital faster. Enteral supplementation with LF was also asso-
ciated with a shorter duration of antibacterial therapy and length
of stay in NICU.
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SUMMARY

THE EFFECT OF ENTERAL LACTOFERRIN SUP-
PLEMENTATION IN PREVENTION OF MORBID-
ITY ASSOCIATED WITH IMMATURE DIGESTIVE
TRACT IN PREMATURE INFANTS: PROSPECTIVE
COHORT STUDY

Dobryk D., Dobryk O., Dobryanskyy D.

Danylo Halytsky Lviv National Medical University, Department
of pediatrics Ne2, Ukraine

Premature infants are at high risk for diseases associated with
impaired adaptation of the immature digestive tract, such as nec-
rotizing enterocolitis (NEC) or late-onset sepsis (LOS), as well
as severe neonatal morbidities associated with these diseases.
This study was aimed to evaluate the effectiveness of prophylac-
tic enteral use of bovine lactoferrin for the prevention of severe
neonatal diseases in premature infants.
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The prospective cohort study included 117 premature in-
fants with gestational age (GA) of <32 weeks, a birth weight
0f'<1,500 g, and an age of <72 hours. 27 infants who were re-
ceiving enteral feeds were randomized to receive lactoferrin
at a dose of 100 mg/day until postmenstrual age (PMA) of 36
weeks or discharge (at least 4 weeks). 90 infants formed the
control group and received standard treatment. The primary
outcome was the incidence of LOS, the secondary outcomes
were the incidence of necrotizing enterocolitis (NEC), reti-
nopathy of prematurity (ROP), severe brain damage, bron-
chopulmonary dysplasia (BPD), overall mortality, as well as
the age of achieving full enteral feeds, duration of antibacte-
rial therapy, length of stay in NICU and the total length of
hospital stay.

Enteral lactoferrin supplementation did not reduce the inci-
dence of LOS (29.6% in the lactoferrin group against 22.7% in
the control group; p=0.85), NEC (5.6% vs. 1.8%, respectively;
p=0.11) and overall mortality (18.5% vs. 9.1%, respectively;
p=0.06), as well as the incidence of severe intraventricular hem-
orrhages (18.5% vs. 9.8%, respectively; p=0.17), PVL (11.1%
vs. 2.2%, respectively; p=0.17) and BPD (14.8% vs. 25.6%, re-
spectively; p = 0.25). Infants receiving lactoferrin were achiev-
ing full enteral feeds significantly faster compared to the con-
trol group (14 (10-17) days vs. 19 (13-32) days, respectively;
p=0.007). The total length of hospital stay of infants with GA
<28 weeks in the lactoferrin group was significantly shorter
compared to the control group (74 (68-89) vs. 98 (83-109) days,
respectively; p=0.048).

Enteral lactoferrin supplementation at a dose of 100 mg/day
does not affect the main morbidity and mortality of prematurely
born infants with GA < 32 weeks but may facilitate significantly
faster achievement of the full enteral feeds and the reduction of
the length of hospital stay in the tiniest infants.

Keywords: bovine lactoferrin, preterm infants, late-onset
sepsis, NEC, immune nutrition.

PE3IOME

IOOPEKTUBHOCTb SHTEPAJIBHOI'O INTPUMEHE-
HUsA JAKTO®EPPUHA C IEJbIO INTPO®UIIAK-
THUKNU BO3HUKHOBEHUSI 3ABOJIEBAEMOCTHU,
CBSI3BAHHOM C HE3PEJOCTHIO IHUIIEBAPHU-
TEJBHOI'O TPAKTA Y HEJOHOLIEHHBIX JE-
TEW: MPOCINEKTUBHOE KOTOPTHOE UCCJIE]IO-
BAHUE

Hoopux J.C., Joopsinckuii [L.A., [loopuk O.A.

Jb606CKULl HAYUOHANBHBIU MEOUYUHCKULL YHUBEPCUMEN UM.
. I'anuykoeo, kagpeopa neduampuu Ne2, Yrpauna

[pexaeBpeMEHHO POXKICHHbBIC MJIAJCHIIBI UMEIOT BBICOKHUI
PHCK BO3HMKHOBEHUsI 3a00JI€BaHU, CBI3aHHBIX C HAPYIICHHS-
MM aJIaNTaliyl HEe3pPesoro MUIIEeBapUTEILHOIO TpakTa (HEKpo-
TU3UpYIOLUH dHTEpoKoIUT - HOK mitn no3auuii HeoHaTa bHbIH
cernicuc - [THC), a Taioke Tskenol HEOHATAJIbHON MaTOJOTUH,
CBSI3aHHOM € 3TUMHU 3a00JICBAHUSIMH.

Ienbro ucceoBanus sIBUIACH OLIEHKA () (PEKTHBHOCTH IPO-
(DUITAKTHYECKOTO DHTEPAIBHOIO MPUMEHEHHS! OBIYBErO JIAKTO-
(depprHa B PO(UITAKTHKE TSHKENBIX 3a00CBaHIMI HEOHATAb-
HOTO IepUoJia y IPESKACBPEMEHHO POXKICHHBIX MIIA/ICHIICB.

B mpoCreKTMBHOM KOTOPTHOM HCCIIEIOBAaHUHM TNPUHUMAIH
yuactue 117 npexaeBpeMeHHO POAMBLIMXCS IETeH CO CPOKOM

100

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

recraimu (CI') <32 nenenu, Maccoii Tena npu poxkaenuu <1500 r
U B Bo3pacte <72 yaca. 27 MiaJeHIIaM, KOTOPbIX KOPMUJIH DH-
TepabHO, PAaHIOMU3HUPOBAHHO Ha3HAYAIIH JIAKTOGEPPHH B 103
100 Mr/cyT 10 MOMEHTa JOCTHIKEHHs MOCTMEHCTPYaJIbHOTO
Bo3pacra (IIMB) 36 Hex. uaK BBIMUCKU U3 cTAallMOHApa (HE Me-
Hee 4 Hell.). 90 milafeHIeB, 0Iy4aBIIke CTaHJapTHOE JICUCHHUE,
COCTaBWIIM KOHTPOJIbHYIO Tpymiy. OCHOBHBIM KpUTEpUeM (-
(exruBHOCTH OBLITA YacToTa Bo3HHKHOBeHUs [IHC, BropuyHbI-
MU KPUTEpUSAMHU SBIUINCH yacToTa pazButud HOK, perunona-
THW HEJOHOUICHHBIX, TAMXKEIJIOrO IOPaXCHUA MO3ra 10 JaHHBIM
HelipocoHorpaduy, 4acTora U THKECTh OPOHXOJIETOYHOM IHC-
wiasuy (BJI/1) B mnocTMeHCTpyabHOM BO3pacTe, CMEPTHOCTS, &
TAKOKEe BO3PACT K MOMEHTY JOCTIIKEHHS IOJIHOTO 00beMa dHTe-
PajibHOI'0 IMUTAHUA, MPOAOJIKUTCIIBHOCTD aHTHGaKTepl/IaﬂbHOﬁ
TEpanuu, npe61>13a1-u/1${ B OTACJICHUH WHTEHCUBHOM TCparnu u
o01ast rOCIUTAIN3ALHSL.

DHTepabHOe NpUMeHeHHe JakTopeppuHa B 1o3e 100 mr/cyt
HE BJIMSIET Ha OCHOBHYIO 3a00JIeBaEMOCTh U CMEPTHOCTD IIpe-
JKACBPEMEHHO poxIeHHbIX MianeHueB ¢ CI'<32 wen., ogHako
COIPOBOXKIACTCSI JTOCTOBEPHO 00J€e CKOPBIM JOCTHKECHHEM
HOJIHOTO 00BEeMa SHTEPAIBLHOTO MUTAHUS M COKPAILIEHHEM IIPO-
JOJDKUTEIBHOCTH 0011l roCIUTaNINn3alny y MJIa ICHIICB.
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BOJIE3Hb 'MPIIITPYHI'A Y IOAPOCTKOB

Topbariok O.M., boanap O.B., "Momortos A.A., *Kypuio I.B.

'Hayuonanvnuiii ynueepcumem 3opasooxpanenus Yepaunot um. ILJI. lynuka, Kues;
2ByKoGUHCKUTL 20CYOapCMEEeHHbLI MeOUYUHCKULL YHusepcumem, Yepnosybl;
3SKHII «I'opoockas demckas KiuHuueckas 6onvruya 2. Jlbeosay, Yrpauna

Hapymenne nedexarmu y netei siBiseTcs: OHON U3 aKTyalb-
HBIX IPOOJIEM HEANATPUH U JIETCKOW XUPYPruu. 3aiepikka cTyia
MOXKET HaOJIIOAThCs KaK MPH (PYHKIIMOHAIBHBIX PacCTPOHCTBAX
JKEJIYIOYHO-KHUILIEUHOTI'0 TPAKTa, COMATHUECKOM MaTOJIOrUHU, TaK
U IpU BPOKAEHHBIX AHOMAJIMSIX PAa3BUTHs TOJCTON KHUILKH.
Bonesup I'mpumpynra (BI') — BpoxkJeHHast aTOIOTHI, XapakK-
TEPU3YETCsl OTCYTCTBUEM TaHIVIMEB B MEXMBILIICYHBIX M HOA-
CJIM3UCTBIX HEPBHBIX CILICTCHUSIX (QraHININO3) TOJICTOH KUILKH,
YTO NMPUBOIUT K OOCTpyKIMH KumiedHuka [13,15]. Aranmmos
- XOJMHAPrUYecKas TUIEPUHHEpBALHs, 1eGUIUT obecrnedeH s
HEPBOB HUTPUA-OKCUJl CHUHTETA30i, HapyIIEHUs MHTEPCTULIU-
albHBIX KIETOK Kaxais, KoTopble UIparoT 3HaYUMYIO POJb B
peryisuuy MOTOPUKHU JKEIyA0YHO-KHIIEYHOIO TPaKTa, B COBO-
KyIHOCTH SIBJISIIOTCSI IIATOTCHETUYECKUM MEXaHH3MOM OOJIe3HH
Tlupunpynra [8,12,14].

BI' B GONBIINHCTBE CIIy4acB BBISBISICTCS B IIEPBBIE MECSILIBI
U TozBl XM3HU pebeHka. [TorToMy BOIpOCH! IaToreHesa, aua-
THOCTHKH ¥ JICUCHHUS 3a00JIeBaHMsI pa3pabOTaHbl IeinaTpamMu 1
JETCKUMU XUpypramu. ¥ B3pocCibIX U IeTel CTapllero Bo3pacra
BI" sBnsiercs peaxoit naronorueil. B nuteparype onucansl eau-
HUYHBIE CITy4au 3a00JIeBaHMs Y TIOJPOCTKOB U B3POCIIBIX MallU-
€HTOB. DTOT KJIMHUYECKUI BapUaHT BPOXKAECHHOI IaTOJIOIUy,
IIPU KOTOPOM 3aIlOpPbl MOSABJISIIOTCS B IIOJPOCTKOBOM BO3pacTe 1
IIOCTEIICHHO IIPOrPECCUPYIOT, IIPEJICTABIISIETCS KaK «JIaTeHTHbII
BapuaHT Oose3Hu ['mprmnpyHra y B3poCibiX» M Majlo H3BECTCH
neTckuM xupypram [2]. Hecmorpst Ha TO, YTO B NMOHUMaHUH
JTHONATOTeHEe3a U JISUeHHs] 00JIe3HN [ MpIIIIpyHTa JOCTUTHY ThI
3HAUUTEJbHbIE YCIIEXHU, BOIPOC AUArHOCTHKY U JICUCHUS JeTei
CTaplIero Bo3pacra ¢ 9TOH MaTonorueil no ceil AeHb OCTAaeTCs
AKTYyaJIbHBIM.

Tepmun “adult Hirschsprung’s disease» 00bIYHO npHMeEHSET-
cs B citydasix BI' y manuenToB crapuie 10 ner [4]. [Ipyrue aBro-
pal [7] MCIIONB3YIOT ATOT TEPMUH IPUMEHUTEIBHO K ALlUEHTaM
crapuie 18 ner. Ilepsblii 3an0KkyMeHTUpOBaHHbIH cityuail BI™ y
B3pociioro omucan J.D. Rosin B 1950 1. y 54-neTHEero My >x4uHsI
C KOPOTKUM araHnIMOHApHBIM cerMeHToM [17].

Miyamoto M. et al. [11] npoBenu MeTaaHaNINU3 aHTIOSA3bIYU-
HOM suTeparypsl 3a S0-1eTHUI nepron u onucanyu 229 ciyuyaen
BI' y B3pocibix. Cpenu HUX Myx4uH ObUIO B 3 pasa Goublue,
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4yeM JKEHIIUH, BO3pacT BapbUpoBal B mpeaenax or 10 mo 73
neT, cpeaHuit Bozpact cocraBui 24,1 . OCHOBHBIM CHUMIITOMOM
OBUN JIMTENBHbIE 3aII0pPbl, HAYaBIIHECs eIle B ISTCKOM BO3pacTe
1 00JIM, aCCOLMUPYEMBIE C TTAIIBITMPYEMBIMY KaJIOBBIMH MaCCaMU.
Yacrora nedekaryy coctaBmiia ot 1 paza B HElemo 1o 2 pa3 B Me-
csitl. Bee manpeHTsl peryisipHO MPUMEHSUTH CIa0UTeNbHbIE Cpel-
cTBa U KIM3MBL Y 46 (20%) manueHToB HPPUTOCKOITHS BHISIBIIIA
KOPOTKHE ¥ YIBTpakopoTkue hopmsl BI.

Beimonsennsiit R. Doodnath u P. Puri [10] meTtaananus, ko-
Topblil oxBaTbiBal nepuoa ¢ 1950 mo 2009 rr., sxirouan 490
ciy4yaeB BI' y B3pociubix, u3 Hux 341 (69,5%) myxuuna, 129
(26,4%) wenumH u 20 (4,1%) manmMeHTOB, MOJ KOTOPHIX HE
o6o3naueH. Y 390 (79,6%) OOJbHBIX UMEIa MECTO PEKTaTbHAsS
JoKanM3anys araurmosa, y 60 (12,3%) — pexrocurmoniHast, y
2 (0,4%) — cybroransnas, y 2 (0,4%) — ToTanpHOE MOpaKeHHe
TOJICTON KUILIKH.

Jlannbie o Bcrpeyaemocty bI™ y B3poCIIbIX JIHI B JIUTEpaType
npezacTaBieHbl BecbMa ckyqHo. ComtacHo A.M. Amunesy [1],
pacrpoctpaneHHcTh bI' cpeau nun B Bo3pacre ot 10 1o 73 ner
coctaBisieT 5-7%, a 1o JaHHBIM JPYT'HX aBTOPOB — OOJBIINH-
cTBO marueHToB ¢ bI' 6buti Mostorke 30 J1eT, COOTHOIICHUE MY K-
YMH K JkeHIuHam — 4:1 [19-21].

MasnousyuenHocTs npobnembl BI' y monpoctkoB u nereit
CTaplIero BO3pacTa JUKTYeT HEOOXOIMMOCTh OoJiee yriryOieH-
HOT'0 M3y4YEHHsI ITOrO BOIIPOCa.

Lenb nccnenoBanus - IpOaHATM3UPOBATH KIMHUYECKHE IPO-
sIBJIEHMs1 Oonie3Hn ['MpImpyHra y aeTei crapiuiero Bo3pacra st
pa3paboTKu aJIcKBaTHOM JIeueOHON TAKTHUKH.

Marepuaa u Meroanl. B uccienosanue BKiIo4eHO 26 je-
TeH, MPOXOMUBIIMX JICYCHHE B XHUPYPIUUCCKHX OTICICHHSIX
Kuesckoit ropozckoii nerckoii 6opuuIpl Nel (n=11), O6nact-
HOHM JIeTCKOM KIMHHYecKoil OonbHuIBI I. YepHoBUBI (n=8) M
Toponckoii neTckoit KiMHIYeCcKoi 6onbHUIIbI I. JIbBOBa (n=7) ¢
6one3nbio ['MpHmpyHra, y KOTopbIx 3a00j1€BaHUE BIIEPBBIC AHa-
rHOCTUPOBaHO B Bo3pacte 10 jer u crapiue.

Cornacuao knaccudpukanun @onna OOH B obmactu Hapoao-
HacesieHus [6], obceioBaHHbIe TeTH M MOAPOCTKU OBUTH pac-
MIpeJIeJICHBI B Clieayolue Bo3pactHble rpynmnsl: 10-14 ner (pan-
HHH MOIPOCTKOBBIH Bo3pact) — 17 (65,39%) naunentoB u 15-17
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