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Kpurnuyeckme cOCTOSIHUS HOBOPOSKAEHHBIX
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Y HOBOPOXK/IEHHBIX C TSXKEJION MHTPAHATAIBHOM achuKcHeil oTMeyaeTcsl HapyleHne ajaiTalii CUCTEMBbI re-
MOCTa3a, B CBSA3M € 3TUM OHU UMEIOT BBICOKMI PUCK KPOBOTEYEHUIT B TEYEHUE MIEPBBIX CYTOK KU3HU.

Iesnb vccieaoBaHus — OLEHWUTH BJMSHUE [IEPEHECEHHON TsKeJIoi achuKkecnu B posax 1 MeTaboJmIecKoro
aIn/103a HA COCTOSTHUE CUCTEMBI TEMOCTA3a Y HOBOPOSK/IEHHBIX.

Marepuaibl ¥ MeTOABI. [IpoBesn PeTpOCIeKTUBHBIN aHaIu3 ucTopuii 6oae3nn 40 HOBOPOKAEHHDIX, POK-
JeHHbIX B TsiKesoi achurcun (1-s rpymma), u 20 «3710poBbIX» HOBOPOKAeHHBIX (2-5 rpynna). McciaenoBanne
IPOBO/IUJIM B TeYEHUE TIEPBOTO Yaca KU3HU HOBOPOJKIEHHDBIX Ha OCHOBE HMCIOJIb30BAHUS MeTO/Ia TpoMbo3ac-
torpaduu (TIT).

Pesyubrathl. Y HOBOPOKIEHHBIX 1-0ff TPYTIDBI BBIIBUIN CHIKEHHYIO aKTUBHOCTH TPOMOOITUTOB U 9H3NMATH-
YECKOH YaCTH KOATyJISAIUKA. DH3UMATHYECKas 4aCTh KOarysiimonHoro remocrasza (p<0,001) u kuneTtnka yBesnye-
Hug npouynoctu crycrka (p<0,01) 3HaYMTENBHO CHUIKEHBI Y 1-i TPYIIIBI HOBOPOXK/IECHHBIX B CPABHEHUM CO 2-ii
rpynioii. Ckopocthb pocta GUOGPUHOBOIL ceTH U ee cTpyKTypoobpasosanue (p<0,05) y HOBOposKAeHHbIX 1-i rpyn-
1Bl HIKE, YeM Y HOBOPOJKIEHHBIX 2-i1 TPYIIIbl. AKTHBHOCTH TPOMOOIIUTOB Y HOBOPOKIEHHBIX 1-if rpyIIIIbI, CHITKe-
Ha 110 cpaBHeHuIo co 2-ii rpymmnoil (p<0,05). @ubpunonus xa 30-if MUHYTe UCCAEIOBAHU Y HOBOPOKACHHBIX HE
otsimuaetcst. KoppessiimoHHblil aHaim3 rmokasad, uto cuuskerrie pH, Be u runiepsiakraraliinios uMeioT KoppeJisiim-
OHHYO CB$I3b C M3MEHEHUEM TPOMOOIIUTAPHOTO U KOATYJISIIHOHHOTO TeMOCTa3a B CTOPOHY TUIIOKOATYJISIIH.

BeiBoabi. Tpombossactorpadguueckoe uccieoBaHue HATUBHON KPOBU TI0KA3aJI0 C/IBUT CUCTEMbBI TEMOCTA3a B
CTOPOHY THIIOKOATYJISIIIUHI, KaK TPOMOOIMTAPHON TaK 1 9H3UMATUYECKOI YacTh reMocTasa, 6e3 n3MeHeHUil 1po-
1[ECCOB JIM3UCA CI'YCTKOB Y HOBOPOSK/IEHHDBIX, POXK/ICHHDBIX B TSAXKEION aCHUKCHH.

Kntouesvte cnoea: zunokcuuecku-umemuueckas SHueDaionamust; majcerds acukcus 6 pooax; memaboiuuec-
KUll ayudos; mpomboanacmozpapust; Ho8OPOUCOeHHbIC; 2eMOCIA3

In newborns with severe intranatal asphyxia, the hemostasis system adaptation is impaired, thus increasing the
risk of bleeding during the first day of life.

The purpose of the work was to evaluate the effect of severe birth asphyxia and metabolic acidosis on the new-
borns" hemostasis system, based on the thromboelastography (TEG) findings.

Materials and methods. A retrospective analysis of medical records of 40 severely asphyxiated newborns
(group 1) and 20 healthy newborns (group 2) was performed. The study was carried out during the first hour of
life of the newborns.

Results. Infants in group 1 demonstrated a reduced activity of platelets and enzymatic components of the
coagulation. The enzymatic phase of the coagulation hemostasis (P<0.001) and the kinetics of clot strength growth
significantly decreased in group 1 newborns, as compared to the second group (P<0.001 and P<0.01, respective-
ly). The fibrin network growth rate and its structurization in group 1 newborns was lower than that in group 2
newborns (P<0.05). The platelet activity in group 1 infants was reduced as compared to group 2 (P< 0.05).
Fibrinolysis in newborns did not differ at the 30th minute of the study. The correlation analysis demonstrated that
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decreased pH and Be values and hyperlactacidemia correlated; platelet and coagulation hemostasis parameters

were altered with a shift to hypocoagulation.

Conclusion. Thromboelastographic study of whole blood samples demonstrated a shift of the hemostatic sys-
tem to hypocoagulation for both platelet and enzymatic components of hemostasis, without any changes in the clot

lysis in severely asphyxiated newborns.

Key words: hypoxic-ischemic encephalopathy; severe birth asphyxia; metabolic acidosis; thromboelastography;

newborns; hemostasis
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BBenenne

BaxHbIM HallpaBJIeHUEM B TIEPUHATOJIOTHH SIB-
JIIETCST MCCJIeIOBAHNE PA3JIMIHBIX TOKa3aTesel ro-
MeocTasa y HOBOPOK/IeHHBIX feTeil [1—3].

YacroTa BcTpeuaeMOCTH TSKeJIoN achUKCUM B
pPOJIaxX B Pa3BUTBHIX CTPAHAX OIEHNWBAETCS B UHTEPBa-
gie o1 0,5 10 6%o0 skuBoposkaeHHbIX [4—6]. B 10—15%
ciry4aeB acUKCHsI TIPUBOIUT K CMePTH, a B 25—30% —
K nHBasuaHocty aereii [3, 7—9].

Tsxesbril TeKOMITEHCUPOBAHHBIN CMeTlIaHHbBIN
aIUjIo3 KPOBU TIPU POXKAEHUU HCIOIb3YeTCs KaK
KPUTEPHH TSZKECTH TIepeHeCeHHO achuKeny 1 B3a-
MMOCBSI3aH C BBICOKOH CMEPTHOCTBIO W TSKEJBIMU
HeBposiornueckuMn paccrpoiictBamu [10—13]. Annm-
JI03 U HapylleHne MUKPOIMPKYJISIINH KPOBHU CIIO-
COGCTBYIOT CIBUTY TEMOCTa3a B CTOPOHY THUIIOKOATy-
asrsaiu |6, 14, 15].

Y HOBOPOXIEHHBIX, MEPEHECITUX WHTPaHa-
TAJbHYIO ac(UKCHUIO, OTMEYaeTCs] BBICOKMI PUCK
KPOBOTEUEHUII B TEUEHUU MEPBBIX CYTOK JKU3HU, 110-
3TOMY TpebyeTcst THIATeNbHBII KOHTPOJIb CUCTEMbI
reMocrasa 1ocJie poxxaenus [11, 16, 17].

Psj aBTOpOB OTMEUaeT U3MeHeHre TPOMOOIIU-
TAPHOTO ¥ TIA3MEHHOTO TeMOCTa3a B CTOPOHY TUTIO-
KOAryJIsIUuy TP JIeUeHUN HOBOPOKIEHHBIX JIeTel,
POKIIEHHBIX B TsDKeJIoif achukenu [ 14, 16, 17], B cB4-
31 ¢ 9TUM Hanbosiee 06 BEKTUBHBIM KOATryI0JI0rHIec-
KM TeCTOM siBJisieTcst Tpomboasactorpadus [18].

IToaToMy HEOOXOAMMO HajbHEIilee U3ydeHre
BJIUSIHUST TSIKEJION WHTPAaHATATBHON acUKCUU Ha
OPraHW3M HOBOPOKIICHHBIX.

e nccnemoBanmst — OIEHUTD BJIUSTHUE Tiepe-
HEeCEHHOM TsKeIoN achUKCHU B pojax 1 MeTaboJmyec-
KOTO aIli/103a Ha COCTOSTHUE CHCTEMBI TEMOCTa3a Y HOBO-
POKIIEHHBIX, HA OCHOBE NCIOJIb30BaHM: MeTozia TOT.

Marepuan u MeTObI

HcenenoBanue mpoBoamin Ha 6ase Kabeapbl aHecTe-
sunosiorun u peanumaronornu [BOY BIIO «Upkyrckmit
TOCYZIapPCTBEHHDBIN MEIMIIMHCKUI yHUBepcUTeT» Muns-
npasa PO (ITMY), oTresiennst peainMaIiii 1 MTHTEHCHB-
HOIi Tepanuu HOBOPOKAeHHbIX OTAY 3 «Mpxyrckuii ro-
POACKON  ImepuHaTaJbHbI HeHTp». MccaenoBanue
ono6peno atndyecknum komurerom UT'MY. Bo Beex caryda-
SX TOJY4€HO ICbMEHHOE COTJIace OT POJUTEJICH.

XapaxkTepucTuKa MCCJICAOBAHUS: PETPOCIIEKTUBHOE,
06cepBalOHHOE, TIPOIOJIBHOE, KOTOPTHOE, IPOBEECHHOE Y

Introduction

Determining the various parametres of home-
ostasis in newborns is an urgent task in contempo-
rary perinatology [1—3]. The incidence of severe
birth asphyxia in developed countries remains with-
in the range from 0.5 to 6 per thousand live births
[4—6]. In 10—15% of cases asphyxia causes death
and in 25—30% of cases it leads to disability in chil-
dren [3, 7-9].

Severe decompensated combined acidosis at
birth is used as the criterion for the severity of
asphyxia and is related to high mortality and severe
neurological disorders [10—13]. Acidosis and micro-
circulation disorders lead to the shift of hemostasis
to hypocoagulation [6, 14, 15].

In newborns with a history of intranatal
asphyxia, there was a high risk of bleeding during the
first day of life; therefore, careful monitoring of the
hemostasis system is required after birth [11, 16, 17].

Various studies describe the shift of platelet and
plasma hemostasis to hypocoagulation, when treat-
ing severely asphyxiated newborns, [14, 16, 17],
therefore, thromboelastography is considered as the
most objective coagulation test [18].

Therefore, further studies of the effect of severe
intranatal asphyxia on the newborn's organism are
required.

The purpose of the study was to evaluate the
effect of severe birth asphyxia and metabolic acidosis
on the newborns' hemostasis system, based on the
thromboelastography (TEG) findings.

Materials and Methods

The study was performed in the Department of anes-
thesiology and critical care medicine of the Irkutsk State
Medical University, Ministry of Healthcare of Russia and
in the neonatal ICU of the Irkutsk Municipal Perinatal
Center. The study was approved by the Ethics Committee
of the Irkutsk State Medical University. In all cases, par-
ent's written consent was obtained.

Study design. A retrospective, observational, longitu-
dinal, cohort study of 48 severely asphyxiated newborns
(Group 1) and 20 healthy newborns (Group 2). The study
was carried out during the first hour of life of the newborns.

Group 1 enrollment criteria: severe birth asphyxia;
severe acid-base balance impairment: pH<7.0; buffer base
deficiency (Be) <16 mmol/I; lactate >10 mmol/l in blood
collected during the first hour of life. Stage II or III Sarnat
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Kpurnyeckme cocTOSAHMSA HOBOPOIKAECHHBIX

48 HOBOPO’KIEHHBIX, POKICHHBIX B TSIKEJNIOH achurcumn
(1-s rpynma) u 20 3710pOBBIX HOBOPOXKIAEHHBIX (2-51 TPyTI-
na). VMccnenoBanue mpoBOAMIIN B TeUYEHHE MEPBOTO dyaca
JKI3HI HOBOPOJKIEHHBIX.

Kpurepun BriodeHust B 1-10 Tpyriny: Tskesast ac-
(ukcus B ponax; Tsaikenoe HapylieHne KUCIOTHO-OCHOB-
Horo cocrostaust: pH < 7,0; medpurur 6ydepHbix ocHOBa-
nuit (Be) mmke -16 mmonb/n; makratr >10 Mmouab/n B
KpOBH, B34TOH B Teyenuu 1-ro yaca xuszuu. OreHka 110
mxkaste Sarnat — I nim 111 crenens. Onenka o mkase Arm-
rap Ha 5-if Munyte — Menee 6 Gasios. Kpurepuu uckiio-
4yeHHst U3 1-if TPYIIIBL recTallMoOHHbIN BO3pacT MeHee 35
HejleJib; Macca Tesia pu poxzaenuu MeHee 1800 r; BHyTpU-
JeperrHble KPOBOUBJIMSHIS; HOPOKU Pa3BUTHSI, He COBMEC-
THMBIE C JKU3HbBIO; TOPOKU PAa3BUTHsI, TPEOyIOIINE HEME/-
JIEHHO! XUPYPTUUECKOI KOPPEKIINH.

Kpurepun BKIIOUEHHS BO 2-10 TPYIILy HOBOPOXK/ECH-
HBIX: TeCTAllMOHHBII BO3PacT He MeHee 37 HeJleJib, OTCYTCT-
BUe acHUKCUU TIPU POKACHUN U OTKJIOHEHUIN B TeueHue
pamHero HeOHATATBHOTO TIEPUO/IA, IAHHAS TPYIINA JIeTell He
[oJiydana KoKoii-mmbo Tepariu, KpoMe KOPMJICHUS U Ha-
GurrozieHusI.

Kucnorno-ocnosnoe cocrosiiue (KOC) kpoBH o1ieHn-
Basu Ha aHasmsatope- Radiometr (/lanus) B Tedenue mep-
BOTO Yaca JKU3HU: onenuBasu pH, Harnpspkenue yriaekucio-
ro raza — pCO, u xuciaopoga — pO,, Be — medurur
6ydepubIx ocHoBanuil. ViaMepenne reMocTasa IPOBO/IILII
ma Tpomboamactorpade TEG-5000(CIITA). [lns ananmsa
Gpasii HATMBHYIO BEHO3HYIO KPoBb 1 B Tevenune 10—15 ce-
KYH/I HAYMHAJIN ccTeoBanne. 3a60p KPOBH OCYIIECTBIIS-
JI croco00M BEHOINYHKIIMU € UCIOJIb30BaHueM Vasofix
Certo (22GX1 (0.9%X25mm)) min 3a60pOM KPOBH 13 TIE€HT-
PaJIBHOTO BEHO3HOTO Karerepa. /[T WHTepIIpeTanyu rpa-
(buueckoit mrbGOPMAIIH, T3MEPSIIN OCHOBHBIE TTAPAMETPHI
06pa3oBaHms CTYCTKA 1 €ro Jin3uca: R — 9H3MMaTHYeCKyIo
YacTb KOATYJLAIMOHHOTO TeMOCTa3a, 3aBUCSIIYI0 OT KOJIU-
uecTBa (DAKTOPOB U HAJIMYUS WHTUOUTOPOB CBEPTHIBAHMS
kposu; K — kuneruky obpasosanust crycrka; a (Angle) —
oKasareJib CKOpOCTH pocTa (PHOPUHOBON CETH U ee CTPYK-
TypoobpasoBamiist; MA — MaKCHUMaJIbHYTO aMILIUTY LY, OTO-
OpaKaILYI0 MAKCUMAJIbHYIO IIPOYHOCTD CIYCTKA, XapaKTe-
PUBYIOIILY0 aKTUBHOCTB TpoMGoI1iToB; LY 30 — nokazaresb
smauca crycrka. Cl — xoarysiaiuoHHbII UHJIEKC, XapaKTe-
PUBYIINIA KOATyJISITMOHHBII ToTeHIuas kposu [19].

B Tabuuie 1 npusegena xapakrepuctuka 1-it u 2-it
TPYIHIL

Crparerust BMenareabcTBa B 1-if rpytie 6asuposa-
JIACh HA OOIIENPUHATHIX METOIMKAX 110 HEOHATAIBHBIN pe-
CYCIIUTAIIUU: BCE HOBOPOJKIEHHBIE IETH TPeOOBAJIU TIPOBE-
neavss VIBJI ¢ mepBbIX MUHYT JKU3HM; OGecriedeHus
aZieKBaTHOM cUCTeMHON Tepdy3uu, BOJIeMUYECKON MOI-
JIEP’KKHM ¥ KOHTPOJISI apTepPHAIBHOTO JABJICHUS U ceplied-
HOro BbIOpOCA (MHOTPOIIBI, Ba30IPECCOPbI); KOPPEKIUK
MeTaboJIMUeCKUX HAPYILIEHWIT; TPOTHUBOCYI0POKHOIL Tepa-
MUY, Ce/IAIINN U aJIeKBATHOM aHa/ITe3nn. 2-51 Tpyna aeTei
He nosryyasa crenuduyecKkoil Teparun.

Cratuctideckyio 06pabOTKY JaHHBIX HPOBOIMIN C
TTOMOIIBIO CTAaHAAPTHBIX TporpamMM Statistica v. 8.0. u
Microsoft office Access 2013. OcHoBHast 4acTh MOJIydYEH-
HBIX JIAHHBIX HE COOTBETCTBOBAJA 3aKOHY HOPMAJIbHOTO
pacrpesesieHust, B CBSI3U C Ye€M Pe3YJILTAThI ITPe/ICTABJIEHbI
B BUJ/Ie Me/IHAHbI, 25-T0 U 75-T0 nepiieHTuIeit. AHanius Jo-
CTOBEPHOCTH PA3JINYUIT OCYIIECTBIISIN C NCTIOIb30BAHUEM
MeTojia HemapaMeTpuyeckoil crarnuctnku U-tect MamnHa-

scoring. 6 according to the Apgar score by the 5th minute.
Group 1 exclusion criteria: gestational age less than 35
weeks; birth weight less than 1800 g; intracranial hemor-
rhage; congenital abnormalities incompatible with life;
malformations requiring immediate surgical correction.

Group 2 enrollment criteria: gestational age not less
than 37 weeks; absence of birth asphyxia and deviations
during the early neonatal period; this group of infants
received no therapy, except feeding and monitoring.

The acid-base state (ABB) was assessed using a
Radiometr analyzer (Denmark) within the first hour of
life: pH, partial pressure of carbon dioxide (pCO,) and
oxygen (pO,), and buffer base deficiency (Be) were ana-
lyzed. Hemostasis was analyzed using the TEG-5000
thromboelastograph (USA). Native venous blood was
taken for the analysis and the test was initiated in 10—15
minutes. Blood was sampled by means of venipuncture
using Vasofix Certo (22GX1 (0.9X25mm)) or it was taken
from the central venous catheter. Main parameters of clot
formation and lysis were measured for interpretation of
graphic information: R stands for the enzymatic compo-
nent of the coagulation hemostasis. It depends on the num-
ber of factors and the presence of blood coagulation
inhibitors. K stands for clot formation kinetics. a (Angle)
stands for fibrin network growth rate and its structuriza-
tion. MA is the maximum amplitudeindicating the maxi-
mum strength of the clot and characterizes the platelet
activity. LY30 represents the clot lysis. CI stands for the
coagulation index which characterizes the blood coagula-
tion potential [19].

The intervention strategy for newborns from Group
1 was based on generally accepted techniques in accor-
dance with the American Pediatric Association
Guidelines for neonatal resuscitation: all newborns
required mechanical ventilation from the first minutes
of life; adequate systemic perfusion, volemic support
and blood and cardiac output pressure monitoring
(inotropic and vasopressor agents), correction of meta-
bolic disorders, anticonvulsant therapy, sedation, and
adequate analgesia were performed. Newborns from
Group 2 received no specific therapy.

Statistical data were processed using standard
Statistica 8.0. (2007) and Microsoft Office Access (2013)
software. The major part of the data did not comply with
the normal distribution law, and therefore, the results were
presented as median, 250 (LQ) and 75th (UQ) percentiles.
The analysis of significance of differences between groups
was carried out using nonparametric Mann-Whitney U-
test.Value of P<0.05 was considered as a critical signifi-
cance level. The Spearman rank correlation coefficient (ry)
was calculated to identify a link between ABB and TEG
parameters. Relations were considered significant at a cor-
relation coefficient values (r,)>0.37.

Results and Discussion

Table 2 demonstrates key parameters of ABB
and TEG. [table 2]. The analysis of tabulated data
demonstrated the following: median pH of the
blood collected during the first hour of life from
group1 newborns was significantly lower than that
in group 2 newborns (p < 0.001). Mean pH values
in group 2 infants were more than 7.2, thus indicat-
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Ta6mmua 1. XapakrepucTuka HOBOPOKIEHHBIX 1-ii u 2-ii rpymiL.
Table 1. Characteristics of newborns in groups 1 and 2.

Parameters Values of parameters in groups (reference values)

{st 9nd
Apgar score (1 min) 4 (1-6)* 8 (7-9)
Apgar score (5 min) 5(2—8)* 9 (8—10)
Infants' body weight, g 3780 (3100—4250) 3560 (3050—3750)
Gestational age, weeks 39.7 (37—42) 38 (37—40)

IIpumeuanue. * — P<0.05 — the difference is significant as compared to group 2.

Ipumeuyanue. asa t1a6n.1—3: Parameters — nokaszarean. st taba. 1, 2 — 3navenus nokasaresieil B rpynmnax; reference values —
pedepenTHbIe 3HAUEHNST; Apgar score (min) — oreHKa 110 mKkasixe Anrap, 6amns (mun); Infants’ body weight, g — macca Tena nereii, rp;
Gestational age, weeks — recraruonnsiii Bospact, vezean. * — p<0,05 — pasamdus.

Ta6auua 2. Iokazareau KOC u TAT y HoBoposkaennsix 1-if u 2-it rpymn (Meauana (25-i; 75-i nepuentuiu)).
Table 2. ABB and TEG parameters in groups 1 and 2 (Me (LQ; UQ)).

Parameters (reference values) [7,17]

Values of parameters in groups

{st 9nd

pH (7.279+0.008) 6.966 (6.843—7.010)*** 7.245 (7.205—7.310)

pCO, (54.05+0.22) 64 (50_78)* 52 (4561)
Lactate (3.53£0.02 mmol /T) 17.3 (16—22.4)*** 2.5 (1.4—3.2)
Be (£3) 1958 (-16.1_-19.8)7* 31(-25_-39)
pO, (74.79%5.13) 60.4 (45_79)" 79 (68—85)
R (12—26 min) 15.5(11.8—19.1)*** 7.8 (6.1—10.9)
K (3_13 min) 87571 11.2)™ 245 (1.54.3)

@ (Angle) (14—46 deg)
MA (42—63 mm)
LY30 (0%) 0.3 (0.0—1.5) 02 (0.0-0.9)

CI(3) 334(-45—1.0) 13(-1-+2)

Note. For tables 2, 3: deg — degrees.* — P<0.05; ** — P<0.01; *** — P<0.001 — the difference is significant as compared to group 2.
IIpumevanue. deg — rpauycol. st Taba. 2, 3: Lactate — sakrar, MMOJIb/JT; 3HaueHUs1 aGOpeBUATYp B MaTepHaiax M MeTojax.* —

30.5(20.4—39.6)*
51.0(47.0—60.1)*

57.3 (48.9—65.2)
59 (50.4—64.6)

p<0,05; ** — p<0,01; *** — p<0,001 — pazjMuus JOCTOBEPHDI 110 CPABHEHUIO CO 2-i IPYIIION.

YurHu. 3a KPUTUYECKUN YPOBEHb 3HAYUMOCTH OBLIO MTPHU-
msato suadenne p<0,05. PaccumthiBamm Spearman rank
correlation coefficient (r,), ¢ 11e/IbIO BBISIBJIEHMST 3aBUCUMO-
ctu Mesxay nokazarensimu KOC u TOIL Craructuuecku
3HAYMMbBIMU TIPU3HABAIN CBI3U MIPU KO dUIlenTe Kop-
pesnsinuu (1,)>0,37.

PesyibraThl U 00CyK/IEHHE

Ocuosnpie niokazarean KOC n TOTI mpexcras-
JieHbl B Tabsmtle 2. AHATM3UPYS TAHHDIE, TPIBEIEH-
HbIe B TaGJHTIE 2, MOKHO OTMETHTD, 4TO CPEIHEe 3Ha-
yeane pH KpoBu, B3SATON B TeyeHWe TEPBOTO yaca
JKU3HH, Y HOBOPOJKAEHHBIX 1-1i TPYIIIIbI OBLIO 3HAYUMO
HIDKE, YeM Y HOBOpOXK/IeHHbIX 2-ii rpymisl (p<<0,001).
Cpennee 3navenne pH Bo 2-if rpyrie HOBOPOKIeH-
HBIX — Gostee 7,2, 9TO CBUIETENBCTBYET 00 YIOBIETBO-
putesbHOM cocTostHIN HOBOPOKIeHHBIX [ 10]. TTo nan-
HBIM PasHBIX aBTOPOB HOPMaJIbHOE 3HAUEHNeE JIaKTaTa
Y HOBOPOK/IEHHBIX B T€UEHNH TIEPBOTO Yaca SKU3HH KO-
nebrercst ot 4 o 8 mmounn/a [10, 12, 20]. Y nereit 1-it
IPYTIIbl BBISSBUJIM 3HAYMMBINA TUIIEPIAKTATAIII03
(p<0,001). pCO, B kpoBu B 1-ii TpyIITIe HOBOPOKIEH-
HBIX ObLJIO BBIIIIE, YeM BO 2-ii TPYIIIe HOBOPOKAECHHBIX
(p<0,05). Tunepkanaus y gereir 1-oit rpynmbl 00yc-
JIOBJICHA HEA/ICKBATHBIM BBIBE/ICHUEM U YBEJIUUECHHBIM

ing the satisfactory state of the newborns [10];
according to different authors, the normal lactate
values for newborns during the first hour of life
range from 4 to 8 mmol/1 [10, 12, 20]. Severe lactic
acidosis was found in group 1 children (P< 0.001).
pCO, in the blood of group 1 newborns was higher
than that in group 2 (P<0.05). Hypercapnia in
group 1 children was caused by inadequate breed-
ing and increased CO, formation. The presence of
combined acidosis in group 1 newborns confirms
the fact of asphyxia [11, 20, 21, 23].

Reduced Cl in group 1 newborns vs. group 2
parameters means that hypocoagulation devel-
oped. R (P<0.001) and K (P<0.01) were signifi-
cantly reduced in group 1 newborns vs. group 2
values. a (Angle) of group 1 newborns was lower
than that of group 2 newborns (P<0.05).
Reduction of R, K and « (Angle) values indicate
hypocoagulation of the enzymatic component of
hemostasis. MA in group 1 newborns was lower
than that in group 2 (P<0.05), thus indicating
reduced platelet activity in group 1 newborns.
Fibrinolysis in newborns did not differ at the 30th
minute of the study.

Hemostasis shift to hypocoagulation in new-
borns with a history of severe asphyxia was con-
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Ta6muua 3. Koppeusinust nokazareineit KOC u TAOT y HOBOPOKIEHHBIX, POKIEHHbIX B Ts:KeN0U achurcun (ry).
Table 3. Correlation of ABB and TEG parameters in severely asphyxiated newborns (r,).

Parameters Values of correlation

pH Be Lactate
R -0.761* -0.721* 0.717*
K -0.599* -0.523* 0.564*
@ (Angle) 0.495 0.478 0,513
MA 0.376* 0.391* -0.410*
LY30 -0.098 -0.012 0.010
CI 0.369 0.324 -0.253

Note. * — P<0,05 — statistically significant dependence between ABB and blood TEG parameters.
IIpumevanue. Values of correlation — snauenust koppessinun.* — p<0,05 — cTaTUCTHYCCKN 3HAYMMAs 3aBUCUMOCTb MEK/LY [IOKa3are-

samu KOC u TOT xposu.

obpasosarueM CO,. Hamuue cMeIanHoro aruiosa y
HOBOPOXK/IEHHBIX 1-11 TpyTIIIBI I0Ka3bIBaeT (hakT mepe-
Hecennoi achurcnn [11, 20, 21, 23].

Ymenbmenune Cly nopoposxkaennsx 1-it rpyi-
IIBl O3HAYAET Pa3BUTHE TUITOKOATYJISIINN B CPaBHe-
HUU ¢ 1okazaresasmu 2-i1 rpynibl. R (p<0,001) n K
(p<0,01) 3HAUMTEIBHO CHUKEHBI B 1-1i TpyTIIe HO-
BOPOXKIEHHBIX B CPaBHEHWW CO 2-W TPyHIou. «
(Angle) y HOBOpOKAEHHBIX 1-0i1 IpyNNbl HUKE,
4eM y HOBOpPOKAeHHBIX 2-it rpymmer (p<0,05). B
cBst3u ¢ ymenpiienueM R, K u ¢ (Angle) MoskHO T0-
BOPUTH O TUTIOKOATYJISIIINN AH3UMATUUECKON 4acTh
remocTtaza. MA y HOBOPOXXIeHHBIX 1-11 Tpymmsbl,
CHIDKEHA 110 cpaBHEHUIO co 2-1i rpyrmmoi (p<0,05),
YTO CBUAETEIbCTBYET O CHUKEHHOU aKTUBHOCTHU
TPOMOOIIUTOB B 1-ii rpytime HOBOPOKIeHHBIX. Du-
O6puHoan3 Ha 30-ii MUHYTE HCCIEIOBAHUST Y HOBO-
POK/IEHHBIX HE OTJIMYAETCS.

CaBur reMocTasa B CTOPOHY THITOKOATYJISIIAT
Yy HOBOPOXKIEHHBIX MEPEHECIINX TKeIYyIo achuk-
cuTo IOATBEPIKAAeT psif nceaenosanmii [11, 16, 17,
20, 21]. TosyueHHble JaHHBIE OOBSICHIIOT BBICOKUI
PUCK KPOBOTEUYEHUU Y HOBOPOXKIEHHBIX, POKIEH-
HBIX B aC(OUKCUU, B CBSI3H C 3TUM HEOOXOIUM TIIa-
TeJIbHBII KOHTPOJIb CUCTEMBI TeMOoCTa3a y AaHHOU
IPYIIIDL leTel.

B rabmuiie 3 mpencraBiena KOppeIsIns moKa-
3aresieit KOC c pesyasratamu TIT. [IpoBenennsiii
KOPPEJISIIIMOHHBII aHaIN3 TI0Ka3aJ 00PaTHYIO 3aBH-
cuMocTh Mexay konnentpaiueir BE, pH kposu n
R, K, a ¢ MA u a (Angle) BbisiBiieHa mpsiMast Koppe-
gauuonnas c¢BaA3b. Ilpamylo koppesanuonnyio
CBSI3b BBISIBUJIM MEXK/IY THUIIEPJAKTATAINI030M U R,
K, a ¢ MA u a (Angle) BbIABUIN OTPUIIATEIBHYIO
cBsa3b. TakuMm oOpasom, casur pH B kucayo cropo-
HY, TUTIepJaKkTaTanu/103 u camkenne BE nmpuBoaut
K C/IBUTY 9H3MMATHYECKON YacTW TeMOCTa3a B CTO-
pony runokoaryssannu (yamuaenne R, K) u canske-
HUIO aKTUBHOCTH (UOPUHOTEHA W TPOMOOIMTOB
(ymennierie MA u a Angle). Vsmenenme cucre-
MBI TeMOCTa3a B CTOPOHY TUIIOKOATYJISINY Ha (hoHe
MeTaboIMIEeCKOTO alli103a OTMEYAT U APyTrie uc-
caenoBatenu [16, 19, 22].

firmed in a number of studies [11, 16, 17, 20, 21]. The
data explained the high risk of bleeding in neonates
born with asphyxia, therefore careful monitoring of
the hemostatic system in this group of infants should
be performed.

Table 3 shows results of the correlation analysis
of ABB with TEG findings. The correlation analysis
demonstrated an inverse relationship between Be,
blood pH concentration, and R and K, whereas a
direct correlation was found for MA and a (Angle).
A direct correlation was found between hyper-
lactacidemia and R and K, whereas an inverse rela-
tionship was found for MA and « (Angle). Thus, the
pH shift to the acidity, hyperlactacidemia, and
decreased Be level lead to the shift of the enzymatic
component of hemostasis to hypocoagulation (pro-
longation of R, K) and to lower activity of fibrinogen
and platelets (decreased MA and ¢ Angle). The shift
of the hemostasis system to hypocoagulation with
underlying metabolic acidosis was found in several
studies [16, 19, 22].

Conclusion

Therefore, the hemostasis system in severely
asphyxiated newborns is characterized by a reduced
enzymatic and platelet activity. Thromboelastography
is a modern coagulation test to be used in newborns
with a history of severe intranatal asphyxia.
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30BaTh Yy HOBOPOK/IEHHBIX, TEPEHECHINX TSKETYT0
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IIOMOIIHN TIPU KPUTUYECKUX COCTOAHUAX; ONITUMUIAI WA pa6OTbI OPI/IT, IopuandeCcKrue u 3TUYeCKrue BOIIPOCHI B

obactu AHECTE3NOJIOINN-PEAHNUMATOJIOTUU.

Ayl[PITOpl/[ﬂ: seuebHbIe yupeskaeHus; BbicHIe y‘{e6HbIe 3aBeJienusda MeJIMIIMHCKOTO HpO(bI/IJIH; MeJIUMIMHCKHE
yupexJeHunsd nocJe JUIJIoMHOTO 06paSOBaHI/ISI, CDeaepaJIbeIe 1 peruoHaJIbHbl€ OPTaHbl YIIPaBJE€HWA 3/[paBOOXPa-
HEHUEM, MEIUIINHCKNE HAYYHO-NCCJICA0OBATC/IbCKNE NHCTUTYTbI; MEIUITNHCKUE 6MOINOTEK.

IMOAIINCKA

B m060M 104YTOBOM OT/IEIEHNH CBsi3u 110 KaTtaiory «Kuura-Cepsuc»>

e uHeKc 46338 — I MTHINBUIYaJIbHBIX TIOJIITUCYUKOB

OBIIAA PEAHMMATOAOI'MA, 2017, 13; 1
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