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The risk factors for early and late intraventricti@morrhages (IVH) in very preterm newborns wekestigated in a
cohort study. One hundred eleven infants with amggstation age of 29.59+2.59 wks. were under @bsen. The risk factors
connected to the development of early and late ndrages were different. Opposite to the early I\ddyelopment of the late
hemorrhages was neither dependent on birth weighgastation age, nor on infectious pathology afagal period. The relevant
risk was determined by infant’'s condition at bigthd arterial hypotension that developed withinfttet 24 hrs. of newborn’s
hospitalization. Development of severe respirattistress syndrome (RDS) was reliably connected With independently on
infant's age. According to the results of logiigression analysis, the risk of early IVH was gigantly associated with RDS severity (odds
ratio [OR]: 6.05; 95% confidence interval [CI]: 1.35-27.17), and the probability of late IVH wagrsficantly influenced by arterial
hypotension within the first 24 hrs. of hospitatina (OR:16.6; 95% CI: 2.69-102.43).
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The work is a fragment of the research projdebfroving methods of diagnosis, treatment and prgoe of the most
common diseases of childhdpstate registration No0117U001083

Intraventricular hemorrhage (IVH) often complicatdé®e neonatal period in very preterm
(gestational age <32 weeks) infants and represamsof the most severe perinatal brain lesions. Its
development is associated with high mortality arad/he an important independent cause of long-term
neurological and cognitive impairment in survivingants [9, 11].

Approximately half of the cases of hemorrhage fanis with very low birth weight occur during
the first 6 hours of life, and 38% — after 24 hoofréife [1]. IVH is considered early if detectedthin the
first 72 h of life and late if diagnosed after 7p15].

The high prevalence of IVH in the group of leasttuna newborns, the association of this
complication with high mortality, and the threatsefvere long-term consequences and disability m&ter
the importance of studying the risk factors for I'gHd possible mechanisms of their occurrence.

The purposeof the study was to determine the risk factorsefarly and late IVH in the modern
cohort of very preterm infants.

Materials and methods.A cohort of 111 very preterm infants with birth ght less than 1.500 g
was under observation in specialized neonatologadments of the Lviv Regional Clinical Hospital
(LRCH). The inclusion criteria were hospitalizatisnithin the first 3 days of life and the absence of
significant malformations.

IVH were diagnosed using cranidtrasound CUS), which was performed on the third day d.lif
To assess the evolution of existing hemorrhages diaginose late IVH, according to the developed
protocol, further examinations were performed on, 311, 14-16 and 24-28 days of life, as well as a
postmenstrual age of 36 weeks or before dischaoge the hospital. CUS was also performed regardless
of the infant's age if there were clinical signdicating the possible development of IVH. Digitamn8ace
5500 ultrasound machine (Medison, South Korea)s#1d5 MHz convex sensors were used. The severity
of the hemorrhages was assessed using the Pdadhafication.

All children were distributed into 2 groups depergdon the presence of hemorrhage. The main
group included 21 (19%) infants with IVH diagnosethin 3 days of life, and the control group cotesis
of 90 (81%) newborns in whom no hemorrhage wasctledeat this age. Late hemorrhage developed in 17
(15%) infants from the latter group, these babiesewincluded into the main subgroup, and 73 (66%)
newborns, who did not have this CNS pathology leethscharge from the hospital, were attributedhéo t
control subgroup.

The obtained data were analyzed using standardipiidge statistics methods, categorical, and
multivariate logistic regression analysis. Catecalrilata are presented as numbers (%). The measouiem
with normal distribution are presented as meansitk&rd deviations). Nonparametric data are predent
as medians [interquartile ranges]. Parametric naptis measurements were compared using t-test and
medians were compared with the Mann—Whitney Ufteston-parametric data. The chi-squared test was
applied to categorical data.pvalue less than 0.05 was considered significant.
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Results of the study and their discussionThe mean gestational age of infants in the study wa
29.59+2.59 weeks. Seventeen infants (15%) had ieflght less than 1000 g, 1000-1249 g — 32 (29%)
and 1250-1500 g — 62 newborns (56%). The mean admahies in the main group at the time of
hospitalization was 8 [3—19] h versus 10.5 [4-28hinfants in the control group (p=0.51).

Newborns with early hemorrhage had a lower gestatiage (28.048+1.91 weeks vs. 29.94+2.61
weeks in the control group; p=0.002) and birth weigrespectively 1147.62+236.81 g vs.
1255.22+236.004 g; p=0.063). At the same time ghwmdicators did not differ significantly in infaanfrom
the main and control subgroups (respectively 281828 weeks vs. 29.72+2.69 weeks; p=0.19; and
1204.12 +284.65 g vs. 1240.43 +230.95 g; p=0.5R fhain group also differed from the control by a
significantly larger proportion of infants with vgdit less than 1250 g (15 (71.4%) vs. 34 (37.7%);
p=0.014). Instead, late hemorrhages were more canimioigger children.

Early IVH were significantly more often severe tHate ones (p<0.05) (Fig. 1), and were more
likely to cause death of infants accordingly (9.942) cases in the main versus 6 (6.7%) in the obntr
group; p=0.001).
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Fig. 1. Comparative distribution of early and |&té! by severity (p<0.05).

A comparative analysis of
medical and social risk factors showed
that mothers of infants with early IVH
were more likely to be under 17 years
of age (respectively 3 (14.3%) vs. 3
(3.3%) cases; p=0.046). At the same
time, the majority of other risk factors
in mothers of infants with IVH were
not associated with either type of the
hemorrhage. Only the frequency of
stillbirths was significantly higher in
mothers whose children had late IVH (respective(§t 36%) vs. 1 (1.4%) cases; p=0.003).

Antenatal steroid prophylaxis most significantlydueed the risk of early hemorrhages.
Hemorrhages within the first 72 hours of life wess likely to develop in infants with intrauterigeowth
retardation. Instead, early IVH were significanthore often diagnosed in babies from mothers with
bleeding in the first half of pregnancy or preegbsia (table 1).
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Comparative frequency of pregnancy and delivery comlications in groups and subgroups foble
Groups Subgroups
Risk factors Main Control P Main Control P
(n=21) (n=90) (n=17) (n=73)

Preeclampsia 11 (52.4) | 24(26.7)| 0.035 | 3(17.6) 21(28.8)| 0.62
Bleeding in the first half of pregnancy 7 (33.3) 9(10.0) | 0.006 | 3(17.7) 6 (8.2) 0.26
Bleeding in the last trimester of pregnancy 7 (33.3) 10 (11.1) 0.098 0 (0) 10 (13.7) 0.16
Cesarean section 1(4.8) 17 (18.9) 0.13 0 (0) 1(1.4) 0.63
Rapid delivery 3(14.3) 30 (33.3) 0.087 2 (11.8) 15(20.5)  0.46
Duration of delivery > 24 h 5 (23.8) 16 (17.8) 0.55 4 (23.5) 16 (21.9) 091
Placental abruption 5 (23.8) 11 (12.2) 0.18 1(5.9) 10 (13.9) 0.38
IUGR 0 (0) 15 (16.7) 0.052 1(5.9) 14 (19.2) 0.2p
Multiple pregnancy 3(14.3) 16 (17.9) 0.71 3(17.7) 13 (17.8)  0.99
Antenatal steroids 6 (28.6) 63 (70.0)| 0.001 | 14(82.3) | 49(67.1)| 0.21

Notes: number of cases (%). IUGR—intrauterine ghowetardation.

The risk of early IVH increased in case of choriogonitis (respectively 6 (28.6%) vs. 4 (4.4%)
cases; p=0.001), fever during labor (respectiveéli433%) vs. 1 (1.1%) case; p=0.003), or staineniamc
fluid (respectively 13 (61.9%) vs. 17 (18.9%) cages0.001), however, effective antibacterial thgrap
reduced this risk (2 (9.5%) versus 36 (40.0%) cessgzectively; p=0.009). At the same time, no sigant
associations have been established between inieafiseases in mothers and the occurrence of\thte |
in their children. Early hemorrhages were signifttamore common in infants with hypothermia, sever
RDS, pneumothorax, early sepsis, clinical signgatént ductus arteriosus (PDA), as well as in thdse
required controlled ventilation or early adminisitva of dobutamine (table 2).
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On the first day of hospitalization, infants witharly hemorrhages were ventilated with
significantly higher mean airway pressure (11.18¥2m Hg vs. 9.064+1.89 cm Hg; p=0.002). They also
had a lower pH (7.19+0.083 vs. 7.33+£0.082; p=0.081d higher partial pressures of £(paC0O,) (48
[38.3-54] cm Hg vs. 33 [28.4-38.9] mm Hg; p=0.001).

Resuscitation at birth with epinephrine and (orgsthcompressions, hypotension with dopamine
administration, severe RDS, pneumothorax, surfaatiministration and use of controlled mechanieatilation
were associated with higher incidence of late Y&4BIE 2).

According to the results of LRA, occurrence of gdrémorrhages was significantly associated only
with the severity of RDS (odds ratio (OR) — 6.05%®confidence interval (Cl): 1.35-27.17), hypotensi
within the first 24 hours of hospitalization religband independently affected the probability ofela
hemorrhage occurrence (OR-16.6; 95% ClI: 2.69-102.43

Table 2
Early neonatal period data in groups and subgroup's
Groups Subgroups
Risk factors Main Control P Main Control P
(n=21) (n=90) (n=17) (n=73)

Intubation and MV 6 (28.6) 29 (32.2 0.79 7(41.2)22 (30.1) 0.34
Chest compressions 3(14.3 4(4.4 o1 3(@17i6) (1.4 0.003
Epinephrine administration 3(14.3) 4 (4.4) 0.1 13.6) 1(1.4) | 0.003
Apgar<4 at 5 min 4 (19.0) 9 (10) 0.25 1(5.9) 8 (10.9) 0.53
MV at birth 14 (66.7) 44 (48.9) 0.16 11 (64.1) 33 (45/2) 0.7
CPAP at birth 1(4.8) 13 (14.4) 0.23 1(5.9) 12 (16.4) 0.26
Hypothermia at the time of hospitalization (<3€$° | 20 (95.2) 6(6.7) | 0.001 0(0) 6 (8.2) 0.22
Arterial hypotensiof 7(33.3) 15(16.7)| 0.091 12(70.6 3(4.1) 0.001
Dobutaminé 4(19.1) 1(1.1) | 0.001 0 (0) 1(1.4) 0.63
Dopamingé 6 (28.6) 14 (15.6) 0.17 12 (70.6) 2 (2.7) 0.001
Hypotension / dopamine at the age of >3 days 0(0 0 (0) - 2(11.8) 0 (0) 0.003
Severe RDS 14 (66.7) 29 (32.2)| 0.004 | 17 (100) | 11(15.1) 0.001
Initial controlled MV 11 (52.4) 24 (26.7)| 0.024 | 8(47.1) | 16(21.9) 0.04
Surfactant therapy 8(38.1) 18 (20.0) 0.084 7 (A1]211 (15.1)| 0.02
Pneumothorax at the age of 1-3 days 1(4.8) 0(Q) o0.04 0(0) 0 (0) -
Pneumothorax at the age of >3 days 0( 9(10) 30.19(52.9) 0(0) 0.001
Clinical signs of PDA at the age of 1-3 days 6628. 3(3.3) 0.001 1(5,9) 2(2.7) 0.53
Early onset sepsis 13 (61.9p 2(2.2) 0.001 0(0) 2(2.7) 0.49

Notes: 1-number of cases (%); 2—the first 24 hotin@spitalization; MV—mechanical ventilation; RB®espiratory distress syndrome;
PDA- patent ductus arterios&AP— continuous positive airway pressure.

In this study, we found that infants who developéd within the first 72 hours of life were more
likely to be born to mothers whose pregnancies wenaplicated by preeclampsia and bleeding in ttse fi
half of pregnancy. Intrauterine growth retardatieduced the risk of this complication (table 1)cBease
preeclampsia was much more common in mothers ahiafwith early hemorrhages, and the incidence of
intrauterine growth retardation was higher in baligthout IVH, it could be thought that only severe
prolonged preeclampsia reduced the risk of IVH.

Our results confirm the known fact of the prophtilaeffect of antenatal steroids on the occurrence
of early IVH [14] but indicate a lack of such a f@ctive effect against the late hemorrhages (thpl&éhe
incidence of the latter type of IVH did not depesrdthe complicated course of pregnancy and childbir
(table 1) but was associated with the conditiomfzint at birth (table 2).

A comparative analysis of the frequency of infeatioisk factors revealed a significant association
between the presence of an infectious processimibther's body before and during childbirth arel th
occurrence of early IVH. Studies by other authoesseh also established an association between
chorioamnionitis and a higher incidence of IVH B, Our results suggest that effective maternal
antibacterial therapy is likely to reduce the rigkeonatal hemorrhage, as confirmed by other asi{l3d.

At the same time, we did not prove the effect d&édtious diseases in mothers on the risk of latd IV
their infants.
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According to the literature, birth asphyxia, and tise of resuscitation measures in the delivery
room, as well as the need for mechanical ventifatiomediately after birth are associated with dlrigk
of early IVH [7, 9]. Infants in the main group werere likely to require resuscitation after birtidehad
lower 5 min Apgar scores, but differences in thegfrency of resuscitation interventions were not
significant. In contrast, infants who required exted or complete resuscitation, were much mordylike
develop late IVH (table 2).

In our study, children who did not have early IMigre significantly more likely to be born by
elective or urgent cesarean section, althoughatisstally significant differences were found beem the
groups. The elective cesarean section may haventaes in the prevention of IVH in newborns with
gestational age of <30 weeks compared not onlyatpnal delivery but also to the emergency cesarean
section [6]. Meta-analysis data, which took into@mt all cases of cesarean section, showed isndalye
in the prevention of IVH in premature infants wiglestational age of <28 weeks, who required active
resuscitation after birth. Should cases of eleate®arean section be the only ones consideredeshés
could have been better, as the need for an emergesarean section could be determined by condition
that increase the risk of IVH [4].

Treatment with constant positive airway pressur®AE) or mechanical ventilation did not
significantly increase the risk of IVH occurrencihan the first 72 hours of life, although initiebntrolled
ventilation was a significant risk factor for botypes of hemorrhage. Infants with early IVH were
ventilated with significantly higher mean airwayepsures during the first day of hospitalization,
consequently, a larger tidal volume was used irstmgathe risk of IVH development [10]. Such infants
were also significantly more likely to have acidoand higher levels of paCO2, which were conneitted
the occurrence of IVH by other authors [8].

The early IVH occurred much more often in younget nore immature infants with hypothermia
at hospitalization, severe RDS, pneumothorax, sepsid clinical signs of PDA (Table 2). At the same
time, we could not objectively assess the associdtetween the onset of the early IVH and PDA bseau
the routine echocardiographic examination was nesible during the study. Dobutamine administration
was also associated with a higher risk of early IVH

The risk of late IVH was significantly associatedhwvprimary resuscitation, which included
epinephrine administration and/or chest compressibgpotension, and its treatment with dopamine,
severe RDS or pneumothorax, controlled mechanieatilation, and surfactant treatment (table 2). The
occurrence of IVH has been associated with theapgertic use of surfactant by other authors [2],cwhi
indicates the reality of such an association insetitings. Significant associations between theldgment
of IVH and hypotension, the use of inotropic dri@s12], the presence of RDS [8], and its compiars
[13] have also been established in other studies.

Thus, the risk factors of early and late IVH diffathich confirms the idea of different mechanisms
of their occurrence. Our data suggest a signifiegsbciation between the severity of the condiittine
premature infant, development of RDS, peculiarititgs course, and effectiveness of treatment With
occurrence of IVH not only within the first daygeafbirth but also during the late neonatal peribais
emphasizes the importance of adequate obstetrie, cational use of surfactant, and physiological
respiratory support immediately after birth, inéhglthe use of CPAP, which can prevent the devetym
of severe RDS and reduce the need for surfacteaiintient [5, 14].

1. The severity of RDS in a premature infant isrtteen factor that significantly and independently
determines the risk of IVH within the first 72 heuwof life. Additional factors that increase thiskriare
complicated course of RDS, using asynchronous nmécilaventilation with rigid parameters, inotropes
administration, mother's or infant’s infection @dises (complications), and acidosis development. The
incidence of early hemorrhages can be reducedamitbnatal steroids administration. The onset dfear
IVH significantly increases the risk of infant deat

2. Late IVH, which occurs beyond 72 hours of lifsga common problem of very premature infants.
The occurrence of this complication is significgraksociated with impaired hemodynamics in theyearl
postnatal period, increasing severity and commitaburse of RDS, as well as methods of RDS tragatme
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NEPEAYMOBU BUHUKHEHHS PAHHIX
TA HI3HIX BHYTPIHIHBOIIJITYHOYKOBHUX
KPOBOBWJINBI Y HEJOHOIIEHUX
HOBOHAPO/’)KEHHUX 3 1YKE MAJIOIO
MACOIO TUIA
Joopaucbkuii 1.0., F'opunens I.b., MenbmukoBa A.O.,
Conomopa 0.0., Manopa O 1.

YV KOropTHOMY JIOCIIi/PKEHHI BUBUCHI YNHHUKH PU3HKY
BUHUKHEHHS PaHHIX Ta Mi3HIX BHYTPILIHBOILTYHOYKOBHX
kpoBoBwiuBie  (BIIIK) y  3HaYHO  HEJOHOLICHHUX
HOBOHapomKeHuX. Ilin cmocTepexkeHHsM mepeOysBamm 111
HEMOBJIAT 13 cepenHiM rectauiifauM BikoMm 29,59%2 59rmxk.
VYCTaHOBIEHO BIIMIHHICTD MDK YHHHHKAMH PH3HKY, IO
OB’ s3aHi 3 PO3BUTKOM paHHIX 1 Mi3HIX KpoBOBWIMBIB. Ha
BiaMminy Bix panHix BIIK, iMOBipHICTh BHHHKHEHHS Mi3HIX
KPOBOBIJIMBIB HE 3ajie)kaja Bil MacH Tila i recramidHOl
3piIOCTI  OUTHHHM, a TakoX IH(EKIIWHOI  MmaToNoril
nepuHaTanpHoro mnepioxy. HaromicTs, BiAMOBiAHUNA pPHU3HK
BH3HAYABCS BAXKICTIO CTaHy HEMOBILATH MiCJIs HAPOJDKCHHS 1
HAsBHICTIO apTepiaibHOi TimOTeH3li B mepury o0y
rocmitamizanii. PO3BUTOK BaXKOTO pecmipaTOpHOTO AUCTpEC-
cunzipomy (PJIC) 6yB BiporifHO OB’ si3aHMI 3 BAHUKHEHHAM
BIIK He3anexHO BiA BIKYy JIUTHHH. 3a MiJICyMKaM{
JIOTICTUYHOTO PErpeciiHOro aHajily pHU3HUK BHHUKHEHHS
paHHIX KPOBOBHIIMBIB IOCTOBIpHO BU3Ha4YaBcs BaxkkicTio PJIC
(koediient cnigsignomenns mancis (KCII) — 6,05; 95%
nosipumit inrepsan ([I): 1,35-27,17),a Ha HMOBIpHICTH
po3utky mizHix BIIIK BiporimHo BIuMBama aprepiaqbHa
rimorensis B mepiui 24 rox rocmitamizarnii (KCII — 16,6; 95%
I 2,69-102,43).

KnrodoBi cioBa: BHYTPINIHBOILTYHOUYKOBI KpPOBO-
BIWIMBH, BIK Ha MOMCHT BHUHUKHEHHS, YMHHHUKH PH3HUKY,
npodilakTHKa, 3HAYHO HEJOHOIICHI HOBOHAPO/KEHI.

Crarrs Hagiiinoia 14.09.201%.

MNPEANOCBHIJIKM BOBHUKHOBEHUS PAHHUX
U NNO3JHUX BHYTPUKEJYJOUYKOBBIX
KPOBOW3JIMSTHUI Y HEJJOHOIIEHHBIX
HOBOPOXJIEHHBIX C OYEHb MAJIOM
MACCOM TEJA
Hoopsinckmii J{.A., T'opunen U.B., MenbmnkoBa A A.,
Coanomopa O.A., Mamopa O.H.

B xoroptHOM mccienoBaHUM H3ydeHBI (aKTOPHI PHCKa
BO3HUKHOBEHHS  BHYTPIDKEIYJOYKOBBIX  KPOBOM3IHMSHHUNA
(BXK) y riayboKO HEIOHOIICHHBIX HOBOPOXKICHHBIX. ITon
HaOmonenneM Haxomwinuch 111 miazeHmeB co CpeiHUM
recTalroHHbIM Bo3pactoM 29,59+2 59uenens. YcraHoBICHO
oTnnuue (GaKTOPOB PUCKA, CBSI3AHHBIX C PA3BUTHEM PAHHUX U
MO3AHUX KpoBom3nusHuM. B ornuume ot pannux BXK,
BEPOATHOCTh BO3HUKHOBEHUS IO3JHUX KPOBOM3IMSHHN HE
3aBHCeNa OT MacChl TeJla U recTalliOHHOMN 3pelIocTH pebeHKa, a
TaKke OT HWHQEKIMOHHOW MATOJOTMH IEPHHATAIBEHOTO
neprona. COOTBETCTBYIOIIMI PHCK OHPENEIUICS TSKECTHIO
COCTOSIHUSI MJIQJIEHIIA TMOCIE POXKACHUS M HaJIU4UEM
apTepHalbHON TMIIOTEH3UH B TIEPBbIE CYTKH TOCTIUTANU3ALUH.
Pa3ButHe TSDKENOTO PECIHPATOPHOTO AWUCTPEC-CHHAPOMA
(PIOC) 6but0 mOCTOBEpHO CBsi3aHO ¢ Bo3HMKHOBeHHeM BIKK
HE3aBHCHMO OT Bo3pacTa pedeHka. [To ntoram morucruaeckoro
PETPECCHOHHOTO  aHalM3a PHUCK BO3HUKHOBCHUS PaHHHUX
KPOBOM3IUSHUN JOCTOBepHO 3aBucenl oT Tshkectu PJIC
(ko3¢ dunuent coornomenus mancos (KCIH) — 6,05; 95%
noBeputenbHblii  mHTepBan  (JU):  1,35-27,17), a Ha
BepoATHOCTh pasButus no3aHux BIXKK cymiecTBeHHo Biusiia
apTepHalbHasl THIIOTEH3US B MepBble 24 9aca FOCITUTAIN3AINH
(KCLI — 16,6; 95%1I: 2,69-102,43).

Kiio4eBble cJ10Ba: BHYTPHIKEITY JOYKOBBIE KPOBOH3IIHS-
HUS, BO3pacT Ha MOMEHT BO3HHUKHOBEHUS, (DaKTOpPHI PHCKa,
npoduIIaKTHKa, TITyO0KO HEJOHOIIEHHBIE HOBOPOIXKICHHBIE.

Penenzent [loxunbko B.1.
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