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Pezrwome

Intiduction. Perinatal hypoxic ischemic encephalopathy (HIE) is associated with approximately one-quarter of
global neonatal deaths. Dysregulated cerebral blood flow may be a key component for secondary neurologic injury
in HIE. The load of fluids to increase intravascular volume is the point of care in infants because the cerebral blood
flow in neonatal period depends mainly on the cardiac output but the choice of fluids is still debatable.

Objective. To determine the impact of 6% hydroxyethyl starch (HES) 130/0.42 in a balanced crystalloid solution
on brain perfusion in term neonates with severe hypoxic-ischemic encephalopathy.

Materials and methods. Single-center, prospective, simple, randomized controlled study was performed in 205
full-term infants with hypoxic-ischemic encephalopathy grade Il and grade I1I by Sarnat score in the period of 2012-
2016. Depending on fluids for volume resuscitation, all infants were randomly divided into HES and control groups.
In HES group 45 term infants with moderate to severe hypoxic-ischemic encephalopathy were treated at the 1st DOL
with 6% hydroxyethyl starch (HES) 130/0.42 in a balanced crystalloid solution at a dose of 10 ml/kg. The control
group included 160 term neonates with hypoxic-ischemic encephalopathy undergoing routine intensive care with
normal saline at a dose of 20 ml/kg as the loading volume if needed. To assess the impact of 6% HES on systemic and
cerebral hemodynamics, such criteria as mean blood pressure (MBP) and transfontanel Doppler indices RI, PI and
CPP were obtained at the 1st, 2nd and 3rd DOL.

Results. Using of 6% HES 130/0.42 at the dose of 10 ml/kg of body weight for volume replacement in neonates
with moderate to severe HIE at the 1st DOL led to increasing of Resistive Index (RI) in front cerebral artery 2nd
DOL (p = 0.025) and 3rd DOL (p = 0.023).

Conclusion. Administration of 6% HES 130/0.42 in a balanced crystalloid solution in term newborns with severe
hypoxic-ischemic encephalopathy for volume resuscitation results in significant improvement of cerebral blood flow,

specifically increasing of Doppler Resistive Index in front cerebral arteries.
Keywords: neonates; hypoxia; encephalopathy; colloids; crystalloids;, hemodynamics.

Introduction

Perinatal hypoxic ischemic encephalopathy (HIE)
is associated with approximately one-quarter of global
neonatal deaths. In 2010, there were an estimated 1.15
million cases of neonatal encephalopathy, of which
96% of were from low- and middle-income countries
[23]. More than a million children who survive birth
asphyxia develop problems such as cerebral palsy, mental
retardation, learning difficulties, and other disabilities
[25]. The main strategies of intensive care remain: mild
therapeutic hypothermia of 33-35°C for 72 hours; positive
pressure ventilation; volume resuscitation; cardiac output
support; glucose control; anticonvulsant therapy [26].

Dysregulated cerebral blood flow may be a key
component for secondary neurologic injury in HIE.
Cerebrovascular autoregulation maintains relatively
constant cerebral blood flow across changes in
perfusion pressure. Cerebral vasoreactivity describes
the vasodilatory and vasoconstrictive responses
to changes in blood pressure that mediate cerebral
blood flow autoregulation [2, 3]. The load of fluids
to increase intravascular volume is the point of carein
infants becauseunlike adults the cerebral blood flow
in neonates depends mainly on the cardiac output than
blood pressure [11] but the choice of fluids is still
debatable.However, the safety of HES 6% in newborns
seems quite proven [16, 22], its efficacy as a fluid
for volume replacement in the acute period of severe
hypoxic-ischemic encephalopathy remains discussible.

Objective
The objective of the study was to determine the

impact of 6% hydroxyethylstarch (HES) 130/0.42 in
a balanced crystalloid solution on brain perfusion
in term neonates with severe hypoxic-ischemic
encephalopathy.

Materials and methods

Single-center, prospective, simple, randomized
controlled study was performed in 205 full-term
infants with hypoxic-ischemic encephalopathy
treated in NICU of Dnipro Regional Children's
Hospital (Ukraine) in the period of 2012-2016.

Inclusion criteria: gestational age 37 to 42 weeks,
term infants with the present at admission signs
and symptoms of hypoxic-ischemic encephalopathy
grade II and grade III by Sarnat score during the first
72 hours of life [9, 15].

Exclusion criteria: gestational age less than 37
weeks, infants aged over 72 hours of life, trauma at birth,
congenital malformations, early onset neonatal sepsis.

All the babies were treated using mild therapeutic
hypothermia 33-35 °C for 72 hours, assisted
positive-pressure ventilation under routine control of
acid-base balance, monitoring of SpO2 and etCO2,
control of systemic hemodynamics (heart rate,
mean blood pressure (MBP), cardiac output), the
estimation of consciousness by modified GCS [10],
cerebral hemodynamic evaluation by non-invasive
method based on conventional ultrasound Doppler
transfontanel measurement of blood flow in the
front cerebral artery (Arteria Cerebri Anterior, ACA)
with estimation of systolic (Vs), diastolic (Vd),
mean velocity (Vm) and calculation of Pourcelot
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Resistive Index (RI), Gosling Pulsatility Index (PI)
and cerebral perfusion pressure (CPP) by the formula
of Aaslid R. (1986) [1].

Basing on cerebral perfusion Doppler indices and
systemic circulation the hemodynamic support included
volume resuscitation and control of blood pressure
and cardiac output with the following inotropic and
vasopressor administration if needed. Dobutamine
and/or dopamine were administered in routinely
recommended dosage. The intensive therapy was focused
on normovolemia, support of mean blood pressure above
35-40 mm Hg and adequate cardiac output [26].

Depending on fluids for volume resuscitation, all
infants were randomly divided into HES and control
groups. In HES group 45 term infants with moderate
to severe hypoxic-ischemic encephalopathy were
treated at the 1st DOL with 6% hydroxyethylstarch
(HES) 130/0.42 in a balanced crystalloid solution at a
dose of 10 ml/kg. The control group included 160term
neonates with hypoxic-ischemic encephalopathy
undergoing routine intensive care with normal
saline at a dose of 20 ml/kg as the loading volume
if needed.The issues of safety of HES 6% 130/0.42
in newborns we considered in a previous publication
[22]. To assess the efficacy of 6% HES we selected
such criteria as mean blood pressure (MBP) and
transfontanel Doppler indices RI, PI and CPP [1].

Statistical analysis was performed with JASP
0.9.0.1 software (Amsterdam, The Netherlands,
2018) in accordance with generally accepted
standards for mathematical statistics. Before the

statistical processing, all data were checked for
normal distribution using the Shapiro-Wilk’s W-test.
For non-parametric data primary statistical analysis
included the calculation of the median, 25thand
75thpercentiles. The Mann-Whitney U-test was used
for statistical comparison of the studied groups.
Kendall's Tau and Spearman's rank correlation
coefficient used to measure the strength of the
relationship between variables. The unidirectional
analysis of variance (ANOVA test) performed to
determine the significant influence of each factor on
subject effects in the dynamics. A p-value less than
0.05 was considered as significant in all of the tests.

Results and discussion

Analysis of the data for 205 term newborns has
conducted. The average gestational age was 39.6+1.4
(37-42) weeks, the birth weight was 3573+549 (2440-
5300) grams. 128 babies (62.4%) were males and
77 (37.6%) were females. 47 babies (22.9%) were
admitted to the NICU in the first 6 hours of life, 136
(66.3%) in the 6-24 hours of life, 19 (9.3%) in 24-72
hours of life and 3 infants (1.5%) were admitted over
72 hours of life. Mortality ratio was 3 of 205 babies
(1.46%) at the 28thday of treatment.

At the first step, we figured out benchmarks
for the HES 6% efficacy evaluation. Depending
on short-term end-point as cerebral leukomalacia
rate,we conducted acomparative analysis between
central and cerebral hemodynamics indices and
leukomalacia diagnosed by US/MRI criteria (Tab. 1).

Table 1

Comparative analysis of central and cerebral hemodynamics on Day 1 and Day 3 of the
study in infants with cerebral leukomalacia / no leukomalacia as short-term follow up

No leukomalacia group Leukomalacia group
Variables (n=180) (n=25) p-value
Median (25%-75%)

MBP, mm Hg 55 (47-60) 53 (42-63) 0.842

ACA Vs, cm/s 21 (16-28) 21(17.4-28.2) 0.671

- ACA Vm, cm/s 11.6 (8.1-15.6) 13 (10-17.5) 0.244
§ RI 0.68 (0.59-0.75) 0.62 (0.55-0.69) 0.037
PI 1.2(0.99-1.5) 1.0 (0.84-1.22) 0.006

CPP Aaslid 7.8 (4.2-11.5) 8,9 (5.75-13.85) 0.232

MBP, mm Hg 60 (52-69.3) 54 (50-58.8) 0.053

ACA Vs, cm/s 26 (20.1-33) 26 (18.8-34.5) 0.854

™ ACA Vm, cm/s 14 (11-18) 16.5 (10.8-19.8) 0.336
§ RI 0.67 (0.61-0.73) 0.6 (0.5-0.76) 0.033
PI 1.2 (1.0-1.4) 1.0 (0.75-1.5) 0.042

CPP Aaslid 10.4 (6.7-15.2) 12.5 (6.6-16.8) 0.418

Note. HES — Hydroxyethyl starch, MBP — Mean Blood Pressure, Rl — Resistive Index,
Pl — Pulsatile Index, CPP — Cerebral Perfusion Pressure

The data presented in Table 1 shows that
newborns, who subsequently were diagnosed with
cerebral leukomalacia, had statistically lower RI
and PI rates on the Ist and 3rd days of intensive
care. The correlation between these variables is also
confirmed by the correlation analysis of Kendall-
Tau. The RI value on Day 1 negatively correlated
with the development of leukomalacia (r = -0.12; p
= 0.018), as well as RI on Day 3 (p = -0.13; p =
0.016). The weakness of the described correlation
could be explained by the unpredictable state of
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autoregulation of cerebral blood flow in newborns
with HIE during therapeutic hypothermia and the
presence of ante-/intranatal factors that influence the
development of leukomalacia.

Understanding that hemodynamics and cerebral Doppler
indices on Day 1 are mostly baseline characteristics, we
used mean blood pressure, Pourcelot Resistive Index (RI)
and Gosling Pulsatility Index (PI) on Day 3 as benchmarks
for the HES 6% efficacy evaluation. Exactly the same, Day
3 RI predictable value coincides with data by Elstad M. et
al. (2011) and Gerner G.J. et al. (2016) [5, 7].
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Next step we conducted the comparative analysis
between central and cerebral hemodynamics indices

on Day 2 and Day 3 in neonates with HES 6%
administration / no HES 6% on Day 1 (Tab. 2).

Table 2

Comparative analysis of central and cerebral hemodynamics on Day 2 and Day 3 of the
study in infants with HES 6% administration / no HES 6% on Day 1

No HES 6% group HES 6% group
Variables (n=160) (n=45) p-value
Median (25%-75%)
o MBP, mm Hg 56 (48-65) 55 (49-65) 0.007
> RI 0.69 (0.64-0.76) 0.71 (0.59-0.79) 0.649
a Pl 1.29 (1.12-1.55) 1.35 (0.98-1.76) 0.395
o MBP, mm Hg 57 (50-68) 61 (53-71) 0.115
> RI 0.66 (0.60-0.71) 0.68 (0.59-0.76) 0.879
a Pl 1.2 (0.99-1.37) 1.24 (0.96-1.52) 0.667

Note. HES — Hydroxyethyl starch, MBP — Mean Blood Pressure, Rl — Resistive Index, Pl — Pulsatile Index

Evaluating data from Table 2, no statistically
significant differences in RI and PI values on Days
2 and 3 between two groups found excepting slight
but significant distinction in mean blood pressure
(MBP).

Considering of the above, we provided the

ANOVA test to decisively figure out if the
administration of HES 6% 130/0.42 fluid on Day 1
for volume resuscitation affects cerebral blood flow
patterns the nearest days after. Impact of HES 6%
administration at Day 1 on RI dynamics on Day 1
and Day 2 presented in Table 3 and Figure 1.

Table 3

Effect of HES 6% administration at Day 1 on Rl dynamics on Day 1 and Day 2

Variables | Sum of Squares | df

Mean Square | F [ p-value

Within-Subjects Effects

RI dynamics 0.069 1

0.069 5.568 0.020

Rl dynamics ¢« Day|0.008 1
1 HES 6% (0-no,

1-yes)

0.008 0.659 0.418

Residual 1.839 148

0.012

Between-Subjects Effects

Day 1 HES 6% (0-]0.077 1
no, 1-yes)

0.077 5.129 0.025

Residual 2.209 148

0.015

Note. HES — Hydroxyethyl starch, Rl — Resistive Index

The results from ANOVA test in the Table 4 show,
that there is a significant difference between RI
measured on the Day | and Day 2 (p=0.020) inside
the groups of patients who received and did not
receive HES 6% at Day 1. However, administration
of HES 6% at Day 1 resulted in similar changes
in RI level on both Day | and Day 2 of treatment
(p=0.418),exactly RI increased in both days. RI level
was significantly higher in patients who received
HES 6% comparing to no-HES 6% group (p=0.025).

The graph on Figure 1 represents the dynamics confirming
that administration of HES 6% resulted in significant
improvement of RI level on Day 1 and Day 2 (p=0.025).

Impact of HES 6% administration at Day 1 on RI
dynamics on Day 2 and Day 3 presented in Table 4
and Figure 2.

The results from ANOVA test in the Table 4 show,
that there is a significant difference between RI
measured on the Day 2 and Day 3 (p=0.019) inside
the groups of patients received and did not receive
HES 6% at Day 1. However, administration of HES
6% on Day 1 resulted in similar changes in RI values
on both Day 2 and Day 3 of treatment (p=0.330),

0,74

0,69

Rl values

—e—Day 1
—S—Day2

0,64

0 1
Day 1 HES 6% (0-no, 1-yes)

Figure 1. The descriptive plot for effect
of HES 6% administration at Day 1 on
Rl dynamics on Day 1 and Day 2. HES -
Hydroxyethyl starch, Rl — Resistive Index

exactly RI increased in both days. RI level was
significantly higher in infants who received HES 6%
comparing to no-HES 6% group (p=0.023).
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Table 4

Effect of HES 6% administration at Day 1 on Rl dynamics on Day 2 and Day 3

Variables | Sum of Squares | df Mean Square | F | p-value
Within-Subjects Effects

RI dynamics 0.056 1 0.056 5.645 0.019
Rl dynamics « Day|0.009 1 0.009 0.953 0.330
1 HES 6% (0-no,
1-yes)
Residual 1.441 146 0.010
Between-Subjects Effects
Day 1 HES 6% (0-]0.071 1 0.071 5.281 0.023
no, 1-yes)
Residual 1.960 146 0.013

Note. HES — Hydroxyethyl starch, Rl — Resistive Index

0,74
0
©
3
S 0,69
= —e—Day 2
——Day3
0,64

0 1
Day 1 HES 6% (0-no, 1-yes)

Figure 2. The descriptive plot for effect
of HES 6% administration at Day 1 on
Rl dynamics on Day 2 and Day 3. HES -
Hydroxyethyl starch, Rl — Resistive Index

The graph on Figure 2 represents the dynamics
confirming that administration of HES 6% resulted
in significant improvement of RI level on Day 2 and
Day 3 (p=0.023).

The ideal fluid for neonates should have a
composition as similar as possible to the extracellular
fluid, to support cellular metabolism and avoid organ
dysfunction, and should increase intravascular volume
and persist over time, to optimize cardiac output.
Unfortunately, no ideal fluid exists, and the available
fluid options are roughly divided in three groups:
crystalloids, colloids, and blood products. Crystalloid
and colloid solutions are discussed, emphasizing
advantages and disadvantages of each [18].

Crystalloids are the fluids most commonly used in
neonates as well as in pediatric and adult population
[6]. Comparing to colloids crystalloids are low-cost,
thenoted side effect such as tissue edema can develop
when large volumes are used.However, the volume-
replacement ratio for crystalloids is quite low and
crystalloids only have a short-lived effect on the
systemic perfusion. According to Starling's "Three-
compartment model", four-times more crystalloids
have the same volume effect as colloids [12].

Colloids are composed of large molecules designed
to remain in the intravascular space for several hours,
increasing plasma osmotic pressure and reducing
the need for further fluids. The use of albumin is
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associated with improved mean arterial pressure and
cardiac output with an infusion of a lower volume,
but the increased blood—brain barrier permeability
restricts it’s using in neonates with severe HIE because
of the relative risk of brain edema [4].

Systematic reviews regarding use of starches in
children have shown that there are not enough evidence
as to influence on the risk of death using crystalloid vs
colloid in pediatric intensive care [20, 21]. Applying of
6% hydroxyethylstarch (HES) 130/0.42 in a balanced
crystalloid solution approved for use in the neonatal
period, but there is limited data on its benefit/risk ratio
in hypoxic-ischemic encephalopathyof newborns [8].

Unlike adult population [13, 14], there are no
strict evidences in neonatal patients regarding serious
adverse events as coagulopathy or renal impairment
related to administration of HES 6% 130/0.42 in routine
dosage 10 ml/kg IV [8, 17, 19] as well as in children
[24]. Considering that fluid restriction is typically
recommended for infants with HIE [26], 6% HES
130/0.42could be used for volume replacement in this
group of patients in standard dosage not exceeding 10-
15 ml/kg of body weight to avoid potential side effects.

Conclusion

Administration of 6% HES 130/0.42 in a
balanced crystalloid solution at the dose of 10 ml/
kg of body weight in term newborns with severe
hypoxic-ischemic encephalopathy isan effective tool
for volume resuscitation resulting in improvement
of cerebral blood flow, specifically increasing of
Doppler Resistive Index in front cerebral arteries.
Having regard toits influence on central and cerebral
hemodynamics, preventing of secondary post-
ischemic brain injury is quite feasible, but additional
data needs to be collected before any further
conclusions can be drawn.

The perspectives of future studies
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BILJIUB 6% PO3YUHY
T'IJPOKCHETUJIKPOXMAJIIO HA CTAH MO3KOBOIi
MEP®Y3Ii
Y JOHOILIEHUX HOBOHAPO’)KEHUX
3 BA’KKOIO I'ITIOKCUYHO-IIIEMIYHOIO
EHIIE®AJOMIATIEIO

. M. Cypkos

K3 «/IlninponerpoBcbka o01acHa JUTSA4YA
KkJaiHiuHa Jikapusa JOP»
(m. Ininpo, Ykpaina)

Pesrome

Betyn. [lepuHaTanbHy TiMOKCHYHO-IMIEMiYHY eHIeda-
aonarito (I'IE) noB's3yloTs npubau3Ho 3 % ycix BUNAIKiB
HEOHaTalbHOI cMepTHOCTI y cBiti. [lopymenus perymsmii
nepeOpasbHOTO KPOBOTOKY MOXKE OyTH KIIIOUOBHM MOMCH-
TOM IIOJO0 PO3BUTKY BTOPUHHOTI'O MOUIKOJXKEHHS TOJIOBHOTO
mo3ky npu ['IE. Bonemiune HaBaHTa)keHHs s 3abe3sie-
YeHHS aJeKBAaTHOTO BHYTPIIIHBOCYIMHHOTO 00’€My KpOBi
pO3TIIAAETECSA K Tepamis BUOOPY y HEMOBIST, OCKINbKH
MO3KOBa Iepdy3ist MPOTIATOM HEOHATAJIBHOTO HEePioay 3aie-
JKUTH B OCHOBHOMY BiJl CEpLEBOTO BHUKHAY, ajie BUOip po3-
YMHIB I 1HQY3iT 3a1MIaeThCs AUCKYCIITHUM.

Merta gocaigkeHHsi. 3’sicyBaTu BIUTUB 6% TigpoKcue-
tunkpoxmanto (I'EK) 130/0,42 y 36anancoBaHOMy KpHCTa-
JOTAHOMY pO3YMHI Ha cTaH MO3KoBOi mepdy3ii y moHomIe-
HUX HOBOHApOJkeHUx 3 Baxkow I'IE.

Martepiaau i metoam nociaigxenHs. OTHOUECHTPOBE,
NPOCIEKTUBHE, MpPOCTE, PAHIOMI30BaHE KOHTPOJIbOBAHE
nocaipkeHHs O0yno mposeaeHe y 205 TOHONIEHUX HOBOHA-
pomxenux 3 ['IE II ta 11l ctynens 3a mkanor Sarnat mpoTs-
rom 2012-2016 poxiB. B 3anexHocTi Bif 00paHOr0 pO3UHHY
JUISL TToJIEMiYHOT pecycnuTanii Bci HeMoBiIsTa OyiIH paHxo-
Mi30BaHO PO3MOJiNEHI Ha Ipymy i3 3actocyBanHaMm ['EK ta
KOHTpoubHY rpymy. Y rpyni 'EK 45 mMantokiB i3 cepeHbOI0
a6o Baxxkoro ['IE mikyBammcs i3 3acTocyBaHHSIM y 1il 1eHb
6% posunny rigpokcuerunkpoxmamio (I'EK) 130/0,42 y
30a1aHCOBAHOMY KPHUCTaJOIAHOMY po3uuHi B 1031 10 mu/
kI. KonTposbHy rpyny Bkiatodanu 160 noHOLIEHUX HOBO-
HapomxkeHux 3 ['lE, axum mixg dac mpoBeleHHS PYTHHHOI
IHTEHCHBHOT Tepamnii 3a HeoOXiJHOCTI 3aCTOCOBYBABCS s
00’eMHOTO HaBaHTaXeHHs (i3ionorivHui po3unn y no3i 20
mi/kr. [lng oninkn BrnuBy 6% I'EK na cuctemny ta mepe-
OpanbHy reMoOAMHAMiKy OyJln BHUBYEHI TakKi MOKa3HUKH, 5K
cepenniii aprepianpuuii Tuck (CAT) Ta gommiepiBebki iH-
JIEKCH MO3KOBOTO KPOBOTOKY: iHIeKC pe3ucTeHTHOCTI (RI),
nyabscaniitnuii ingexc (PI) Ta uepebpansuuii nepdysiiinuit
tuck (IIIIT) na 1i, 2ii Ta 3if gHI JOCTIIKCHHS.

PesyabTraTn pocaigxennsi. Bukxopuctamus 6% I'EK
130/0,42 y mo3i 10 mu/kr macu Tijga 1y BiJHOBJICHHS
00'eMy IHUPKYJII0I040i KPOBI y HOBOHAPOIKEHHX 3 Cepei-
Hb0I0 a0o Baxkkoio ['IE Ha 1 NEeHb XHUTTS MPHU3BOAMIO JO
30inbieHHs iHgekcy pesuctentHocti (RI) y mepenniit mo3-
KOBil aprepii Ha 2 nens (p = 0,025) i Ha 3# neHp mocii-
mxeHHs (p = 0,023).

BucunoBku. 3actocyBanus 6% I'EK 130/0,42 y 36anan-
COBaHOMY KPHUCTAJOIJHOMY PO3YMHI Yy JOHOLIEHHX HOBO-
Hapo/keHuX 3 Baxkoro I'IE nis BomemiuHOi pecycumramii
NPU3BOJUTH JO 3HAYHOIO MOKpAlleHHS LepedpalbHOro
KPOBOTOKY, 30KpeMa MiJBUIICHHS JONIUIEPIBCHKOr0 iHJEK-
Cy PE3HCTEHTHOCTI MEPEAHIX MO3KOBHX apTepiid.

Kiaouosi caoBa: HOBOHAPOJKEHI; TiMOKCis; eHIle-
(damonarisi; KOJOIIM; KPUCTAIOIIH; FeMOIMHAMIKA.
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BJUSIHUE 6% PACTBOPA
T'IJPOKCUDTHUIKPAXMAJIA HA COCTOSIHUE
MO3TOBOM MEP®Y3UH V JOHOIIEHHBIX
HOBOPOXIEHHBIX C TSKEJON TMITOKCUYECKH-
HINEMHWYECKOM YHIUE®AJTONATUEN

/l. H. Cypkosg

KY “/lnenponerpoBckasi 00J1acTHasl 1eTCKasi KJIHHHU-
yeckas 0oabnuna JOC”
(r. Inenp, Ykpauna)

Summary

Berynaenne. [lepuHaraibHyl0 THIIOKCHYECKU-UIIEMHU-
geckylo sHuepanonatuio (['MD) cBA3BIBAIOT MPUMEPHO C
Y4 BceX cilydyaeB HeOHaTaldbHOWH cmepTHocTH B mupe. Ha-
pyLICHHE perylsinuu IepeOpallbHOro KPOBOTOKA MOMKET
OBITh KJIIOYEBBIM MOMEHTOM B Pa3BUTHH BTOPHYHOTO MO-
BpEKJeHHS ronoBHOro Mo3ra npu 'MD. Bonemuueckas Ha-
rpy3ka ais oOecredeHus aJleKBaTHOI0 BHYTPUCOCYIUCTOTO
o0beMa KpOBHW paccMaTpHBAaeTCs Kak Tepamus BbIOOpa y
MJIaJIeHIIeB, TOCKOIbKY MO3roBast neppy3usi B TeUSHUE HEO-
HaTaJlbHOI'O IEPHOJa 3aBUCUT B OCHOBHOM OT CEpPJEYHOIrO
BBIOpOCaA, 0OIHAKO BEIOOP MH(Y3HMOHHBIX PACTBOPOB OCTACT-
Cs NTUCKYCCHOHHBIM.

Lear wumccaenoBanus. Breisichuts  BiausHue 6%
ruapokcudTIiikpaxmana (I'9K) 130/0,42 B cbamancupoBaH-
HOM KPHUCTAQJJIOMJHOM pPacTBOpPE Ha COCTOSHUE MO3TOBOMH
nepdy3uy y JOHOMIEHHBIX HOBOPOXKAEHHBIX ¢ TsoKénoit ['MD.

Martepuajbsl U MeTOAbI HccaenoBaHus. OTHONEH-
TpoBOE, IPOCHEKTHUBHOE, NPOCTOE, PaHAOMU3UPOBAHHOE
KOHTPOJINpyeMO€e HccliefoBaHHe OblIo mpoBeneHo y 205
noHomeHHBIX HOBOPOKAEHHBIX ¢ [UD 11 u III cTremenn mo
mkane Sarnat B TeueHue 2012-2016 ronos. B 3aBucumoc-
TH OT BBIOPAHHOTO pacTBOpa s BOJEMHYECKOH pecyc-
MUTAIUN BCE JETH OBIIM PaHIOMU3HPOBAHHO pPa3melIeHEI
Ha rpynny c¢ npuMmeneHueM I'DOK u KOHTpOJbHYIO Tpymmy.
B rpynne I'OK 45 mnaznenueB co cpefHei wiu TsKelod
'O neunnuces ¢ ucmonp3oBaHueM B 1# geHb 6% pacTBo-
pa ruapokcudTHnkpaxmana (I'DK) 130/0,42 B cbanan-
CHPOBAHHOM KPHUCTAJUIOMJHOM pacTBOpoB B mo3ze 10 mu/
kI. KoHTponpHyro Tpynmy Bkiarodanu 160 TOHOMIEHHBIX
HOBOPOXJAEHHBIX ¢ ['MID, KOTOpBIM BO BpeMs HMpPOBEJEHUS
PYTHHHOH HWHTCHCUBHOHW Tepamuum MNpU HEO0OXOIUMOCTH
OpPUMEHSICA 1 00BEeMHOW Harpy3ku (GpU3MOIOTHUYECKHH
pactBop B no3e 20 mu/kr. [lnst ouenku BuusHus 6% DK
Ha CHCTEMHYI0 ¥ IepeOpalbHyI0 TIeMOAMHAMHKY OBUIM
U3y4eHBl TaKWe MOKa3aTelnH, KaK CpejHee apTephuasbHOe
nasinenue (CAJl) u pommiaepoBCKHE HHIEKCH MO3TOBOTO
KpoBOTOKa: MHJEKC pe3ucTeHTHOCTH (RI), mynbcanmoHHEbIH
nagexkc (PI) m mepebpanpHoe mepdy3noHHOE IaBlICHHE
(LIIIA) na 13, 2# u 3i gHU ncclieJOBaHHUS.

Pesyabrarsl ucciaenosanus. Mcnonszosanue 6% I'OK
130/0,42 B mo3e 10 mu/Kr mMacchl Tejia IS BOCIIOJHEHHUS
o0beMa LUPKYIHPYIOIIEH KPOBH y HOBOPOXKICHHBIX CO
cpenneil unu Tsokenod 'MD B 1 neHb )KU3HU NPUBOIMIIO
K YBEJIMYCHHUIO HHIAEKca pesucteHTHOcTH (RI) B mepenneit
MO3roBoi aprepuu Ha 2# geHs (p = 0,025) u Ha 3# neHb
uccinenoanus (p = 0,023).

BreiBoabl. IIpumenenne 6% I'OK 130/0,42 B cbaman-
CHPOBAHHOM KPHUCTAJJIOUJHOM pPAacTBOpPE y OHOIIEHHBIX
HOBOPOXKACHHBIX ¢ Tskenod 'MD s Bosnemuueckoi pe-
CYCHMTANINK IPUBOIUT K 3HATUTEIBHOMY YIyUIICHHIO Iepe-
O6panbHOTO KPOBOTOKA, B YACTHOCTH MOBBIIIEHHIO JOMIIIE-
POBCKOIO MHJEKCAa PE3UCTEHTHOCTH HEPEIHUX MO3LOBBIX
aprepuil.

KawueBsbie cioBa: HOBOPOX/ICHHBIC;, THUIIOKCUS;
sHIe(anonaTs; KOJUIOUbI; KpUCTAIUIONIbI; FeMOJUHAMHUKA.
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