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Critical Status in Newborns
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Iesb nccaefoBanmst: KOMILICKCHAS OlleHKA 3 (DEKTUBHOCTH JIEYEHNST HOBOPOIK/ICHHBIX C TPEXOIAIIEH MieMueii
MHUOKAap/ia B OTACJCHUH PeaHMAaIlNH.

Marepuan u Mmetoabl. 102 HOBOPOKIEHHBIM € IIPEXO/ISAIICH UIleMUuell MUOKap/a, ePeHeCnX auTe- u/1iu
UHTPAHATAJIbHYIO TUIIOKCHIO, B Bo3pacte oT 1 10 7-u CyTOK JKU3HU cO CPOKOM recramnuu ot 29 10 42 Hesesb ObLIO
MIPOBE/ICHO KJIMHUKO-MHCTPYMEHTAIBHOE MCCIICIOBAHME CEP/IIa /10 ¥ B IIpolecce Teparuu. 1-10 TpyIiny cocTaBuin
30 mereii ¢ 1-i cTeneHbio HEAOCTATOYHOCTU KPOBOoOpalenus, 2-10 rpyriry — 39 gereii ¢ 2 A u 3-1o rpynny — 33 ¢
2 b crenenbio. Bee netn nosmyvyanyn kapanoTpodudecKue mperaparsl, AeTu 2-i u 3-i rpyIin — KapAnOTOHUYECKIe
mpernaparsl.

PesyanbraTel. YeTaHOBUIN yBeJIMUYeHE OMOXUMIYECKIX MTOKasaTesieil KpoBy (MUOKapAMAIbHON KpeaTrHbOC-
(hOKMHABDI, JAKTATACTUAPOrMHASDI, acllapTaTaMuHoTpancdepasnl, Koadduiuenta ae Putuca), npossienuii cy6-
SHAOKAPANATIBHON UIIEMHUH Ha dJeKTpokapanorpamme (menpeccus cermenta ST B ogHOM 1 60JIee OTBEICHUSX B
coueranuu ¢ HapyiienueM 3y6ia T), usMeHeHuil oKazareseii CUCTOMMYeCKON (BYHKIMU Cep/Iia PU 3XOKapAuo-
rpaduu (yaapHoro oobeMa, hpaxiiuii usrHanus u ykopouenus, utaexkca TEI ieBoro kemyiouka, MUHYTHOTO 00beMa
cepiilla, CePAeYHOro MH/EKCa ) [0 MepPe HAPACTaHUsl CTEIIEHH UIIEMUK MIOKAP/Ia U HEAOCTATOYHOCTU KPOBOOOpalie-
HUA 1N UX O6paTHOC pa3BuTHE B IIPOIECCE JICHCHUA. Brigsuim Pa3yingHble KOPPEIATUBHDIE CBA3N MEK/Y ITOKa3aTe-
JISIMH CHCTOJINYECKO (DYHKIIUU JIEBOTO JKEJMYA0UKA U OUOXUMUU KPOBHU JIO U B IIPOIIECCE JICUEHUS], OTPAKAOIIIE
AuchYHKIUIO MUOKAP/Ia, UMEIOLILY0 OCTENEHHOEe 00paTHOE Pa3BUTHE.

3akimoyeHnue. Y HOBOPOKICHHBIX € TIPEXOIAIICH HIlIeMUeil MMOKap/a OTMEYAIOTCST HapyIeHNUs KIMHUKO-(YHK-
[MOHAJIBHOTO COCTOSIHUS CEP/ILIA, 3ABUCSIIIE OT CTENEHU UIIEMIU 1 HEJIOCTATOYHOCTH KPOBOOOPAIIIEHYS! 1 UMEIOIIIEe
nocrerneHHoe 0OpaTHOe PasBUTHE B MPOLECCE KOMILIEKCHOI MHTEHCUBHOI Teparum.

Kantouesvte cosa: Hosoposcoenvle; nPpexoosuyas ueMus MUOKApOa; UHMpaHAmMaibHas 2UNOKCUs; GUoxumude-
CKUe MAPKepbl UeMuy MUOKapod; 3xXoKkapouozpadust

The purpose of the study: a comprehensive assessment of the effectiveness of the treatment of newborns with
transient myocardial ischemia in the intensive care unit.

Materials and methods. 102 newborns with transient myocardial ischemia, with a history of ante- and /or intra-
natal hypoxia, at the age of 1 to 7 days, with a gestational age from 29 to 42 weeks, underwent a clinical and instru-
mental examination of the heart before and during the treatment. The Group 1 consisted of 30 infants with 1 degree
circulatory failure (CF); the Group 2 was comprised of 39 infants with 2A degree of CF, and the Group 3 included
33 infants with the 2B degree of CF. All children received cardiotropic drugs; infants from Groups 2 and 3 received
cardiotonic drugs.

Results. The study demonstrated an increase in biochemical parameters of blood (myocardial CPK, lactate de-
hydrogenase, aspartate aminotransferase, de Ritis ratio), manifestations of subendocardial ischemia in the electro-
cardiogram (depression of ST segment in one or more leads in combination with a T-wave defect), changes in systolic
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cardiac function during echocardiography (stroke volume, ejection and shortening factions, left ventricular TEI
index, cardiac output, and cardiac index) that correlated with the severity of myocardial ischemia and circulatory
failure and their reverse development during the treatment. Various correlative links between parameters of left
ventricular systolic function and blood biochemistry before and during the treatment reflecting the myocardial dys-
function with a gradual reverse development have been found.

Conclusion. Infants with transient myocardial ischemia suffered from disorders of the clinical and functional
state of the heart depending on the degree of ischemia and circulatory failure. Most infants exebited gradual reverse

development during a complex intensive therapy.

Keywords: newborns; transient myocardial ischemia; intranatal hypoxia; biochemical markers of myocardial isc-

hemia; echocardiography
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BBeneunne

[Ipexonsimas uiemMusi MUOKap/ia HOBOPOK/EH-
HBIX HA CETOHSAIIHUI JIEHb OCTAETCs OIHOW U3 aKTYy-
ANBHBIX TPOOJIEM HEOHATATBHON PEaHUMATONOTHY 1
MPEJICTABIISET coYeTanne (HyHKIIMOHATBHBIX, MeTab0-
JINYECKUX U TEMOMHAMUYECKUX HAPYIIeHUI, BO3HU-
KaIOIIMX BCJIE/ICTBYE TEPUHATATBHON TUIIOKCHU U TIPH-
BOJISIIIAST K CHUKEHUIO COKPATUTETBHON CIIOCOOHOCTH
MUOKap/Ia, HeJIOCTATOYHOCTH KpoBooGpanienust. [Tpu-
YUHAMU TIEPUHATATLHONW THITIOKCHI MOJKET ObITh MaTo-
JIOTHSI TITIATIEHTHI, COCY/IOB MATKH U ITynoBUHBI [ 1-3].

B Hacrosiee BpeMsi OTCYTCTBYET €MHBII TIOJI-
X0l B JMATHOCTUKE [AHHOTO ITOPaKeHUs CepIIia
BCJIE/ICTBUE HecTen(MUIHOCTU KINHUYECKUX MPH-
3HAKOB Y HOBOPOSKJICHHBIX 1 OCOOEHHO Y HEJIOHOIIEH-
HBIX JIeTell, a TAKKe CUCTEMATH3AIH B OIIEHKE CTelle-
HU TsokecTH 3aboseBanus. B cBA3u ¢ aTtuM
HEO0OXOIMMO TPUMEHEHYE KOMILIeKca Tab0paTOPHbIX
U MHCTPYMEHTAJIBHBIX METOJIOB, TAKUX KaK: GHOXUMU-
YeCcKOe HCCJIeIOBAHNE KPOBU C OIEHKOI MapKepoB
UIIEMUN MUOKAap/Ia, 9JIeKTpoKapauorpadus, mo3so-
JISTIONIAST BBISIBIIATH HAPYIIEHUST PUTMA U IIPOBOIUMO-
cTi, MeTaboINYECKIe W MIIEMUYCCKUE U3MCHEHUST
MHUOKap/1a, TePErpy3Ku OT/EJIOB CEPIIA, a TAKKE IXO0-
kapauorpacdusa c omnpeneneHueM MoppodyHKINO-
HaJIbHOTO cocTOosTHUS cepana [4—16].

Enunelit cTangapT JedeHust JaHHOTO MTOBPEKIe-
HUS OTCYTCTBYET. [lo MHEHUIO Psia aBTOPOB, CIIeLyeT
NPUMEHSITD CepieyHble TINKO3U/IbI, MOYETOHHBIE, Kap-
IOTPO(UYECKUE ITPEMAPAThI, HO TOIBKO IIPU OCTPOI
Cep/IeYHOI HEeOCTATOUHOCTH U YIPOSKATIONIIX SKU3HH
COCTOSTHUSIX. B JIeTKuX ciryyasix, Korja UIeMusl MHO-
Kap/ia IpoTeKaeT CyOKIMHUIECKH UM C MUHIMAJIb-
HBIMU TIPOSIBJIEHUSIMU, UCIIOJB3YIOTCS IIperapaTsl,
yJYYIIaone 0OMEHHBbIE TPOIECChl B CEpAeYHO
mbrie [9, 17, 18].

Tepanuto TszKeTBIX POPM TIPEXOISIIEH UITEMUN
MUOKap/la Ba)KHO TTPOBOAUTH B /iBa repuopa: 1-it (7
JIHEI) — TepUOoJ] HeTIOCPE/ICTBEHHOTO (POPMUPOBAHUS
usMeHeHuil B Muokapie; 2-ii (3 Hezenu u Gosee) —
nepuo, Korjaa IPOUCXOT IIPOIIECCH BOCCTAHOBJIE-
HUSI IOBPEXKIEHHBIX CTPYKTYP cepaia. JleueHre B ocT-
POM TIeprojie IOIKHO OBITH HATPABJICHO HAa YMEHBIITe-
HUE  HEAOCTATOYHOCTH  KPOBOOOpAICHUSA U
IBIXaTeTbHON HEJIOCTATOYHOCTH, BOCCTAHOBJIEHUE

Introduction

Transient myocardial ischemia of newborn re-
mains one of the urgent problems of neonatal intensive
care and represents a combination of functional, meta-
bolic and hemodynamic disorders resulting from peri-
natal hypoxia and leading to a decrease in myocardial
contractility and circulatory failure. Causes of perina-
tal hypoxia may include pathology of placenta, uterine
and umbilical cord vessels [1-3].

There is currently no uniform approach to the di-
agnosis of the heart disease due to the non-specificity
of clinical signs in newborns and especially in prema-
ture infants; there is also no systematization in the as-
sessment of the severity of the disease. Therefore, it is
necessary to employ a complex of laboratory and in-
strumental testing methods including blood chemistry
tests to assess markers of myocardial ischemia; elec-
trocardiography to identify the rhythm and conduc-
tivity, metabolic and ischemic changes in the
myocardium; heart overload estimation and echocar-
diography to determine the cardiac morphofunctional
state [4—16].

There is no common standard of treatment for
this injury. According to several authors, cardiac gly-
cosides, diuretics, and cardiotropic drugs should be
used, but only in acute heart failure and life-threaten-
ing conditions. In mild cases, when myocardial is-
chemia manifests itself through subclinical or minimal
manifestations, drugs enhancing metabolic processes
in the myocardium are needed [9, 17, 18].

Treatment of severe transient myocardial is-
chemia is carried out by a two—step procedure: 1% step
(7 days) — period of direct formation of changes in the
myocardium; 2" step (3 weeks) — period when the re-
covery of damaged structures of the heart occurs. In
the acute period, the treatment should be intended to
relief the circulatory failure and respiratory failure, re-
covery of water-electrolyte balance and rheological
properties of blood, and improvement of functions of
kidneys and intestines. Drugs with a positive inotropic
effect, such as dopamine and dobutamine are the major
drugs in the treatment of circulatory failure in the
acute period, but they sharply increase the myocardial
oxygen consumption. The most effective therapy
aimed at improving metabolic processes in the my-
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BOJIHO-9JIEKTPOJIUTHOTO ~ GajiaHca, PeoJOrnuecKux
CBOIICTB KPOBH, yJIyullieHre (hyHKIUU TIOYeK 1 KUIIed-
HuKa. OCHOBHBIMHU TIPEIIapaTaMy B JIEUeHUN HEJI0CTa-
TOYHOCTH KPOBOOOPAIIEHKUST B OCTPOM IEPHOJIE
SIBJISIIOTCST CPENICTBA C MOJIOXKUTETbHBIM HHOTPOITHBIM
adderTom, Takue Kak J0TaMUH 1 100y TaMUH, OJIHAKO
OHU PE3KO IMOBBIIIAIOT MOTPeIeHe MUOKAPIOM KHC-
nopoga. Haunbosee apdexTuBHoll Tepanueii, Hapas-
JIEHHOH Ha yJrydiienne MeTaboJInYecKX TPOIIECCOB B
MHUOKap/ie U BHYTPUCEPIEYHOI reMOIMHAMIKY TI0CIe
HepeHeceHHON TUIIOKCUY, SIBJISIETCS TIPUMEHEHMEe KaK
KapIMOTOHUYECKUX, TAK U KaPAHOTPOPUUECKIX TIpe-
napatoB (abKapHUTHH, 1UTOXpoM C, aKTOBETUH,
pubokcun u 1p.) [9, 17, 18]. B cBsi3u ¢ coxpansionmeii-
Cs1 aKTYaJIbHOCTBIO TIPOOIEMBI TpeGyeTest abHen mast
pas3paboTKa METOJIOB JICYEHUSI TPEXOASAIIEH UITIEeMUK
MHUOKap/a y HOBOPOKIEHHBIX.

ITebio paboThI — KOMILTEKCHAS OlleHKa 3 deK-
TUBHOCTH JIeYeHUs] HOBOPOXKIEHHBIX C TIPEXO/ISIei
uIIeMiell MUOKap/a B OT/eJIEHIH PeaHMMAI[UH.

MaTepI/IaJI U METO/1bl

Ha 6ase or/ieieHust peaHUMAIMK 1 MHTEHCUBHOI Te-
panuu 17151 HoBopoxkAeHHbIX feTeit [BY 3 «/ITKb um. 3. A.
Bauuisiesoii JI3M» GbLJIO NPOBEJEHO KOMILJIEKCHOE KJIU-
HUKO-HHCTpyMeHTabHoe oOcieoBanue 102 HOBOPOXKIeH-
HbIX (58 ManmbuMKOB W 44 J[EeBOUYKH) C MNPeXOjsiineit
nnreMueil MIOKap/Ia, ITepeHecIiX aHTe- 1/WiIn NHTPaHa-
TAIBHYIO THITOKCHIO.

B 3aBHCHMOCTH OT TSKECTH HEJIOCTATOYHOCTH KPOBOOO-
pauenust (HK) Gbuiu Bbigesierbl Tpu rpyminbt: 1-g rpyria —
30 nereit ¢ HK 1 crenenw; 2-a rpynma — 39 nereit ¢ HK 2A
crenern u 3-s rpymma — 33 ¢ HK 2B crenenn. /letn 6bu1n B
Bo3zpacte oT 1 10 7 CyTOK JKM3HMU, CO CPOKOM TeCTAIUH — OT
29 no 42 wenenp (taba. 1.). Cpean HUX ormeyasnoch 47
(46,1%) nonomennsix 1 55 (53,9%) HoBOpOKIEHHBIX ¢ 1—3-it
CTErNeHbIO HeJIOHOMIEHHOCTH. J[eTh GBLIN COMOCTABUMBI TI0
AHTPOIIOMETPUYECKNUM TTapaMeTpaM: Macce Tesa, pocTy M
TIONIAJIN TIOBEPXHOCTH TeJia 6e3 CTaTUCTUYECK 3HAYMMbBIX
passmumii Meskay rpyimnamu (tabu. 1).

KpurepusiMu BKIIIOUEHNS JieTell B FICCJIeI0OBAHNE SIBJISI-
JIUCK: CPOK rectarnu GoJiee 28 HeJlesib; HeOCTATOYHOCTh KPO-
BOOGPAIIEHNS; HEOOXOAUMOCTh BHYTPUBEHHOTO BBEJICHUST
KapMOTOHWYECKUX MpenaparoB (771 maruenToB 2-if u 3-i
rpymin); Macca tesra ipu poxkaernn =>1000 1; orcyTcTBHE Te-
HETUYECKOM MAaTOJIOTHN 1 BPOSKAEHHBIX TOPOKOB PA3BUTHSI.

TskecTb COCTOSTHUS JleTell, OTleHeHHAsT B POJUJIbHBIX
JIoOMax 1o mikazie Anrap, Ha 1-it MUHyTE JKU3HU KOJIe6anach
B npeseax ot 1 10 8 6asios, Ha 5-i MutyTe — ot 2 10 9 Gas-
Ji0B (Tabu. 1).

82-Mm (80,39%) HOBOPOKEHHBIM BCEX IPYIII IIPOBO-
IJIA MCKYCCTBEHHYIO BeHTHsms Jerkux: 10 (33,3%)
netsaM 1-1i rpymisl 1 BeeM et 2-it u 3-i rpynm. [lmnTens-
HOCTb UCKYCCTBEHHOI BEHTUJISIIUN JIETKUX KOJIe6amach ot
1 10 22 cyTok 1 GblIa JOCTOBEPHO OoJiblle B 3-ii rpyIiie 1o
cpaBHeHuio ¢ 1-it u 2-if rpynnamu, Bo 2-if Tpymnie — 10
cpasHenuto ¢ 1-ii (Tabur. 2).

MeikaMeHTO3HbIE CPEICTBA JIEUEHNST HEJIOCTATOUHO-
CTW KPOBOOOpAIEHUsS y feTeil ¢ TPeXosieil niemuei
MHUOKap/ia BKJIIOYaIN KapUOTOHNYECKHe MpenapaTsl (j10-
TTAMUH, T0OYTaMIH ), KOTOPBIE TIOJIYYaIH TTAINEHThI 2-1 1 3-i
TPYII, U KapAuoTpoduuecKue mpenapaTsl (3IbKapHUTHH,

ocardium and the intracardiac hemodynamics after
hypoxia is the use of both cardiotonic and cardiotropic
drugs (L-carnitine, cytochrome C, actovegin, riboxin,
etc.) [9, 17, 18]. In view of the continuing relevance of
the problem, further development of methods for the
treatment of transient myocardial ischemia in new-
born infants is required.

The purpose of this study was a comprehensive
assessment of the effectiveness of the treatment of
newborns with transient myocardial ischemia in the
intensive care unit.

Materials and Methods

A comprehensive clinical and instrumental examina-
tion of 102 newborns (58 boys and 44 girls) with transient
myocardial ischemia with a history of ante- and /or intrana-
tal hypoxia was carried out in the neonatal intensive care
unit of Z.A.Bashlyaeva Children's Clinical Hospital,
Moscow Healthcare Administration.

Depending on the severity of the circulatory failure
(CF) the patients were divided into three groups: Group 1
- 30 infants with degree 1 of CF; Group 2 — 39 infants with
CF of 2A degree and Group 3 — 33 infants with degree 2B
of CF. The age of infants varied from 1 to 7 days, with the
gestational age from 29 to 42 weeks (table 1). 47 (46.1%) of
them were full-term infants and 55 (53.9%) infants were
with 1-3 degree of prematurity. The infants were matched
by anthropometric parameters: body weight, height and
body surface area without statistically significant differences
between the groups (table 1).

There were the following inclusion criteria: more than
28 weeks gestation; circulatory failure; the need for intra-
venous cardiotonic drugs (for patients of Groups 2 and 3);
birth weight >1000 g; the lack of genetic pathology and con-
genital malformations.

The severity of infant's state in maternity hospitals
was evaluated using the Apgar score ranged from 1 to 8
points at the 1st minute of life, and from 2 to 9 at the 5
minute (table 2).

82 (80.39%) newborns of all groups underwent me-
chanical ventilation: 10 (33.3%) infants from Group 1 and
all children of Groups 2 and 3. The duration of the mechan-
ical ventilation ranged from 1 to 22 days and was signifi-
cantly longer in Group 3 as compared to the Groups 1 and
2, and in Group 2 as compared to Group 1 (table 3).

The drug treatment of circulatory failure in infants with
transient myocardial ischemia included cardiotonic agents
(dopamine, dobutamine) prescribed to patients of Groups 2
and 3 and cardiotropic drugs (L-carnitine, cocarboxylase,
cytoflavin C) prescribed to all patients. Intravenous admin-
istration of dopamine (Dopamine-Ferein, Ferein-Bryntsalov
Russia; dopamine, Biochemist, Russia) at doses of 2 to 10
ug/kg/min (Group 2: M+0=3.8+1.5 pg/kg/min; Group 3:
M=*0=4.06+1.5 pg/kg/min), dobutamine (dobutamine hexal,
Salutas Pharma, Germany) at doses of 1 to 5 ug/kg/min
(Group 20 M=*0=2.8+12 pg/kg/min; Group 3:
M+0=3.6£1.35 pug/kg/min).

Cardiotropic drugs were administered within 24 hours
after birth or immediately upon admission to the intensive
care unit. The drugs were injected intravenously: cytoflavin
2 ml/kg (cytoflavin, Polysan, Russia); cocarboxylase 0.025
per body weight of 2000 g and 0.05 g per body weight of
3000 g (cocarboxylase hydrochloride, Scientific Production
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Ta6imua 1. Kiunuyeckas xapakrepucruka uceaeayempix rpynn (Min-Max, M+0).
Table 1. Clinical characteristic of study groups (Min-Max, M+0).

Indexes Values of indexes in groups
Group 1, n=30 Group 2, n=39 Group 3, n=33
Gestational age, weeks 31-40 29-42 30-40
36.36+2.59 36.38+3.3 35.69+3.38
Age, days 3.06£1.5 2.87+1.8 4.08+2.7
Body weight, g 2589+886.58 2708.48+680.18 2709.42+927.64
Height, cm 47+5.2 47.8+4.5 46.84+6.13
Body surface area, mI 0.16+0.04 0.165%0.03 0.164%0.038
The duration of mechanical ventilation, days 2,822 6,35+2,4* 13,415 4%#
Apgar score 1** minute 4-8 1-8 1-8
7+3,04 6x1,87 6x1,4
Apgar score 5" minute 6-9 3-9 2-8
7+0.83 7117 7+1.19

Note. P=0.0001, significance of differences as compared to: * — Group 1; * — Group 2.

Ipumeuanue. /Jis tabu. 1-5: Indexes — nokasaresnu; Values of ... in groups — snauenus B rpynnax. Gestational age, weeks — cpok re-
crarnu, nexenn; Age, days — Bospacr, cytki; Body weight — macca temna; Height — pocr; Body surface area — miromans moBepxnoctu
tena; The duration of mechanical ventilation — aMTeIBHOCTD MCKYCCTBEHHON BEHTUJIATINY JIETKUX; — OIIEHKA IO mKajte Anrap, 6asuibl,
munyTa. /locroBepuocts pazanuwnii npu p=0,0001: * — o cpaBuenuio ¢ 1-ii rpyIoit; * — 110 CpaBHEHUIO CO 2-if IPYIIIIONL.

TaGmmia 2. KiuHuueckue NpU3HAKH HEZIOCTATOUYHOCTH KPOBOOOPANEHHUST B HCCIEyEMbIX TPyIINax.
Table 2. Clinical signs of circulatory failure in study groups.

Indexes, n (%)

Values of indexes in groups

Group 1, n=30 Group 2, n=39 Group 3, n=33
Perioral cyanosis 20 (66.7) 28 (71.8) 28 (84.8)
Acrocyanosis 15 (50) 25 (64.1) 22 (66.7)
Skin pallor and mottled skin 9 (30) 20 (51.3) 30 (90.9)**
Muffled heart sounds 7(233) 10 (25.6) 11 (33.3)
Enlargement of heart 1(3.3) 2(5.1) 5(15.2)
Moist rales in the lungs 5(16.7) 10 (25.6) 15 (45.5)*
Swelling of the extremities 5(16.7) 11 (28.2) 13 (39.4)
Enlargement of parenchymatous organs 4(13.3) 10 (25.6) 12 (36.4)

Note. P<0.05, significance of differences as compared to: * — Group 1;  — Group 2.

IIpumeuanmue. Perioral cyanosis — nepropasibhbiii inanos; Acrocyanosis — akporuanos; Skin pallor and mottled skin — 6easocTs 1 Mpa-
mMopHocTb kosku; Muffled heart sounds — riyxocts cepeunbix Tornos; Enlargement of heart — pacimpenue rpanui cepaia; Moist rales
in the lungs — Braskubie xpursr B jerknx; Swelling of the extremities — orekn koreunocreii; Enlargement of parenchymatous organs —
yBeJMYeHIe MapeHXUMATO3HbIX 0praHoB. JloctoBepHocTs pasnunii mpu p<0,05 o cpaBuenuio: * — ¢ 1-it rpymmoii; * — co 2-it rpymnmoii.

KokapOokcuiasa, urodrasun C), KOTOPbIE TTOIYYaIn BCE
nanuenTsl. BHyTpuBeHHOe BBesieHe ronaMuHa (1ohamit-
epeiin, «bpprananos-As, nonamun, « buoxnmuks, Poccust)
poBOANIN B 103aX OT 2 710 10 MKT/KT/MUH (BO 2-1i Tpymie
- M=*0=3,8+15 w™kr/kr/mMuH;, B 3-ii Tpymme —
M=*0=4,06+1,5 Mkr/xr/mun), pobyramuta (po0yTaMuH
rekcai, «Camorac Mapmas, lepmanust) — B 1o3ax ot 1 110
SMKr/Kr/mMuH (Bo 2-it rpytie — M*0=2,8+1,2 MKT/Kr/M1H;
B 3-if rpyme — M+0=3,6=1,35 MKT/Kr/MUH).
Kapanorpoduieckue npernapaTbl BBOJIMJIN B TEUEHNE
CYTOK OT POKIIEHVSI WJIM CPa3y IIPH NOCTYIIEHUN B OT/IeJie-
HUe peaHnMaruu. [IpernapaTsl BBOANIM BHYTPUBEHHO: TIH-
todmaBun 2 mia/kr (murodaasuH, «[lommcans, Poccus);
kokapbokcmrasa 0,025 r mpu Bece 2000 T 1 0,05 T ipu Bece
3000 r (kokap6okcmmrassl tuapoxaopu, « HITO Mukporems,
Poccust); u nepopanbio: asnbkapuutu 0,075 r X 3 pasa B
cytku (asbkap, «[Tuk-Dapmas, Poccust). [pu nepesojie B
orzenenne marosorun 2 (5,1%) mersim 15-x u 20-x cyTok
SKU3HM 2-i1 rpyTisl v 7 (21,2%) netsim 15—24-X CyTOK JKU3HH
3-i1 TPYIIIb HA3HAYAJIN JTUTOKCUH B JI03€ 5 MKT/KT/CyTKH
(muroxcun, «Gedeon Richters, Benrpust; aurokcu, «bum-
nogapm», Poccust) B kauecTBe MHOTPOITHOH TOIEPIKKU TTPH
COXPAHSIONIEHCsT HEJIOCTATOUHOCTH KPOBOOOPAIICHUSL.
Komrutekctoe ob6crieoBanme JeTeil 0CyIecTBIsLIn
[PU TIOCTYIUIEHUH B OT/leJIEHe PEAHUMAIIH 1 B TIPOIecce

Association Mikrogen, Russia) and administered orally; L-
carnitine 0.075 g, 3 times a day (Elcar, Peak Pharma, Rus-
sia). When infants were transferred to the neonatal
pathology unit, 2 (5.1%) infants aged 15 and 20 days from
Group 2 and 7 (21.2%) infants aged 15-24 days from Group
3 were prescribed with digoxin at a dose of 5 ug/kg/day
(digoxin, «Gedeon Richter», Hungary; digoxin, Binnofarm,
Russia) as an inotropic support in the case of persistent cir-
culatory failure.

A comprehensive examination of infants was carried
out at admission to the intensive care unit and during treat-
ment: in Group 1 — 10.62+3.05 day; in Group 2 — 12.52+3.12
day; in Group 3 — 17.22+6.9 day. It included the assessment
of maternal obstetrical, gynecological and somatic history,
analysis of the intranatal period, clinical examination, labora-
tory (CBC and blood chemistry tests, acid-base state of blood,
coagulogram, urinalysis), functional (external respiration
function, circadian heart rate monitoring, blood saturation,
blood pressure, body temperature, ECG), radiographic and
sonographic test methods. Infants were consulted by the fol-
lowing specialists, if necessary: cardiologist, neurologist, oph-
thalmologist, endocrinologist, nephrologist.

The following markers of ischemia were taken into ac-
count during assessment of the blood chemistry test: lactate
dehydrogenase (LDH, normal limits up to 576 U/L), crea-
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sevenwst: B 1-i rpymme — 10,62+3,05 cyTku; Bo 2-i1 rpytime —
12,52£3,12 cyTku; B 3-if rpynme — 17,22+6,9 cytkun. Ono
BKJTIOYAJIO OIIEHKY aKyIIePCKOTO, THHEKOJIOTNIECKOTO 1 CO-
MaTHYeCcKOTO aHaMHe3a Martepeii, aHaIi3 HHTPAHATATBHOTO
nepuoia, KIMHUYECKUH 0cMOTp, JaGopartoptbie (06wl 1
GUOXMMIYECKUI aHATU3bI KPOBH, KHCIOTHO-OCHOBHOE CO-
CTOSIHUE KPOBH, KOATyJOTpaMMa, OOIIUIl aHaIi3 MOYN),
dbyHKIIOHATbHBIE ((DYHKINA BHEITHETO ABIXaHUs, CYyTOU-
HBIIT MOHUTOPHHT YaCTOTHI CEP/IEUHBIX COKPAIIEHMI, caTy-
PaIN KPOBH, ApTEPHATBHOTO JIABJIE€HNSI, TEMIIEPATYPBI Tea,
2JIEKTPOKAPANOTPAdUS ), PEHTTEHOJOTHIECKHUE, YIBTPa3BY-
KOBBIE METOJIbI NcceoBaHusI. 1o mokazanusM geTeil KOH-
CYJBTHPOBATH  CHEIHATHCTBL  Kap/nOoJIOT, HEBPOJIOT,
OKYJIUCT, 9HIOKPUHOJIOT, He(hPOJIOT.

[Ipwu oreHKe GHOXUMIIECKOTO aHATN3a KPOBU YUK THI-
BaJIM TaK¥e MapKepbl HIIIEMUU MHOKAP/a, KaK: JTAKTaTAeT /-
porenaza (JI/II, wopma mo 576 EJ/m), KpeaTuu-
dbochorunaza-MB (KOK-MB, nopma 24 EJI /1), koTopbie
OIIPE/IENISIINCH 110 ONTHUMHU3NpoBaHHOMY YD TecTy B COOT-
BercTBUM ¢ pekomerganusamu DGKC, ¢ unrnbuposatnuem
K®OK-MB MOHOKJIOHAIbHBIMU aHTUTEJIAMH; acliapTaTaMu-
notparacdepasa (ACT, nopma n0 40 E/1 /), anannHaMIHOTpaH-
cdepaza (AJIT, Hopma mo 40 E/1 /) — o onTMusnpoBaHHOMY
YO Ttecty B cootBercTBIE ¢ pekoMenparsiMit IFCC 6e3 -
punokcanbdocdara n koadduiment ne Putica (ACT/AJIT,
nopma ot 0,91 0 1,75) [19-21], riccmenoBanmst MPOBOIIIIICH
Ha armapate Furuno /lnaxon CA-90 (Amonust).

DJeKTpoKaparoTrpaduIecKoe UCCIe0BaHue BBITTOJI-
HSUTH B CTAaHIaPTHBIX OTBe/IeHusX Ha armapare Fukuda Den-
shi Cardimax FX326U (SInoHust) B MOMEHT MOCTYILIEHHNS],
3areM Ha 3-1 1 Ha 5—7-e CyTKHU 1 gasee 1 pa3 B 5 mHeit 10 me-
peBozia B oTzesenne marojgorun. ONpenessiiin NCTOYHUK
PHUTMa, YACTOTY CEPJETHBIX COKPAIIEHHUI, HOTIOKEHNE DJIeK-
TPUYECKOI OCH Cep/IIIa, TPOOIKUTETbHOCTh OCHOBHBIX NH-
tepBasioB (PQ, QRS, QRST, S-T), coctossHme 0OCHOBHBIX
syouos (P, R, S, T) [10, 11].

Ixokapanorpadio TPOBO/IIIH 110 CTAHAAPTHOI MeTO-
IMKe Ha yabTpasBykoBoM mpubope Logic-400 («ProSaries»,
Kopest) cextopubiM gatarkoM ¢ yactoroit 5 MIr. Onenky
CHCTOJIMYECKOH (DYHKIIUH TIPOBOIIIIN C YIETOM CJIEYIOMINX
nokasarejieii: yaapsbiii 00beM (YO), hpakius yKopoueHust
(DY), bpaknus nzrnanust (OU) u uugexe TEI neBoro xe-
aymouka [12, 13], munyTHbI 066eM ceparia (MOC), cepred-
werii nazgexc (CU) [14-16].

CraTHCTHYeCKN aHAIN3 TTOTYYEeHHBIX PE3YJIbTaTOB
BeimoHsH 110 iporpamme STATISTICA 6.0, Biostat 4 ¢
oTipeziesieHNeM cpeIHuX apudmeTndecknx Beanana (M) n
WX CTaH/IAPTHOTO OTKJIOHEHUS (). CTeneHb I0CTOBEPHOCTH
KayeCTBEHHDIX MOKa3aTesell OIeHnBaIN 10 KPUTEPHUIO 2,
KOJIMYECTBEHHBIX 1T0Ka3aresieil — 1o kputeprio CThIOIEHTA,
KOJIMYECTBEHHBIX [TOKa3aTesieil B OHOI IPYyIITIe [I0 U TT0cIe
JiedeHus — 110 TapHOMY KpuTepuio CThIOJIeHTa, Ka4eCTBEH-
HBIX [T0Ka3areJieil B O{HOII TPYTIIIe /10 U TT0CIe JIeYeHUsT — 110
xputepnio Mak-Humana. Cratnctnaecky 3HaUNMBIMU CUH-
tasn passars pu p<0,05. KoppensinoHHbli aHaIi3 cBsi-
3eil MeK/Iy KOJIMYECTBEHHBIMI MTOKA3aTeSIMU TIPOBO/TUITH
o kputepuio IInpcona (r) ¢ onpeieseHreM CHITBI CBSI3U 110
Yennoky [22].

Pe3yibrarhl 1 00CyKAeHHE

Kinnuuyeckue mpusHaky MopakeHUs: MUOKap/a
IIPOSIBJISIIINCDH B CUMIITOMAX Hel0CTaTOYHOCTH KPOBO-
obpalleHusl, Cpe/ii KOTOPBIX Y JIeTell BCeX IPYIIIL Yalie
OTMeYasi IepUopabHbIil IIMaHO3 U aKPOIMAHO3,

tine phosphokinase-MB (CPK-MB, normal limits up to 24
U/L) tested using an optimized UV test in accordance with
DGKC recommendations, with inhibition of CPK-MB with
monoclonal antibodies; aspartate aminotransferase (AST,
normal limits up to 40 U/L), alanine aminotransferase (ALT,
normal limits up to 40 U/L) tested using an optimized UV
test in accordance with IFCC recommendations without
pyridoxal phosphate, and de Ritis ratio (AST/ALT, normal
limits from 0.91 to 1.75), [19—21], which were determined
using a Furuno Deacon CA-90 device (Japan).

ECG was performed in standard leads using a Fukuda
Denshi Cardimax FX326U apparatus (Japan) at the time of
admission, then on Days 3 and 5-7, and then once every 5
days prior to the transfer to the neonatal pathology unit. The
source of the rthythm, heart rate, the heart's electrical axis
position, the duration of the main intervals (PQ, QRS,
QRST, S-T), the state of the main waves (p, R, S, T) were
determined [10, 11].

Echocardiography was performed in accordance with
a standard technique using an ultrasonic unit Logic-400
(«ProSaries», Korea) by means of a sector sensor with a fre-
quency of 5 MHz. Assessment of the systolic function was
carried out taking into account the following parameters:
stroke volume (SV), shortening fraction (SF), ejection frac-
tion (EF) and left ventricular TEI index [12, 13], cardiac
output (CO), and cardiac index (CI) [14—16].

The statistical analysis of the findings was carried out
using the STATISTICA 6.0, Biostat 4 software with the de-
termination of the arithmetic means (M) and standard devia-
tion (o). The confidence degree of qualitative parameters were
assessed using the chi-square test and quantitative parameters
using the t-test; quantitative parameters in one group before
and after treatment were assessed using a paired t-test, and
qualitative parameters in one group before and after treatment
were evaluated using the McNieman test. Differences were
statistically significant with P<0.05. The correlation analysis
of relationships between quantitative indicators was carried
out using the Pearson correlation (7) determining the corre-
lation strength by the Chaddock scale [22].

Results and Discussion

Clinical signs of myocardial lesions manifested
through symptoms of circulatory failure, among which
infants of all groups more frequently presented oral
cyanosis and acrocyanosis, mottled skin and skin pal-
lor; less frequently they presented quiet hart sounds,
moist rales in lungs, swelling and sponginess of ex-
tremities, dilation of heart borders, enlargement of the
liver and spleen. In Group 3, a statistically significant
increase in pallor and molted skin (P=0.0001) as com-
pared to Groups 1 and 2; and moist rales in the lungs
(P=0.029) as compared to Group 1 (table 4).

The duration of clinical manifestations after hy-
poxia in intensive care units before the transfer to a
neonatal pathology unit was as follows: in Group 1 —
5.75%£1.69 days; in Group 2 — 7.8£2.15; and Group 3 —
10.05+3.03. In 2 (5.1%) infants of Group 2 and 7
(21.2%) infants in Group 3, symptoms persisted in the
late neonatal period.

Among comorbidities in infants of all groups, le-
sions of the respiratory system (pneumonia, respiratory
distress syndrome) and central nervous system (hy-
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GJIEIHOCTD U MPAMOPHOCTD KOXKH, PEsKe — TIYXOCTh
Cep/IeYHBbIX TOHOB, BJIAKHbIE XPUIIBI B JIETKUX, OTEKU
U TACTO3HOCTb KOHEYHOCTEH, pacHIMpeHue IPaHull
cep/ilia, yBesueHue rneyeHu u cesieenku. B 3-ii rpyi-
1e 110 cpaBHeHuo ¢ 1-it u 2-ii rpynmnaMmu 0TMe4anoch
CTATUCTUYECKU 3HAYMMOE yBeJuueHue 6Ie[HOCTH 1
MpaMopHocTH KoxHoro mokposa (p=0,0001), B
cpaBHeHu# ¢ 1-ii TpymIoil — BIAKHBIX XPUIIOB B JI€r-
kux (p=0,029) (tab. 2).

[Tpono/KUTENBHOCTD KIMHUYECKUX ITIPOSIBIIE-
HUI1 TIocJIe IeiCTBUI THITIOKCUM B OT/IeJIEHNN PeaHu-
Malliu JI0 IlepeBojia B OT/eJieHre TTaTOJOTUU HOBO-
POKIEHHBIX cocTaBisiia: B 1-if rpyme — 5,75%1,69
nHeir; Bo 2-it rpynne — 7,8£2,15; u 3-it rpynne —
10,05+3,03. Y 2 (5,1%) nereii 2-it rpymmsi u 7 (21,2%)
JeTeil 3-ii rpyIibl CUMITOMBI COXPAHSJINCH B MO3/]-
HUI HeOHATATbHBIN IEPUOIL.

Cpezu comyTeTBYIONUX 3a00I€BaHUN Y feTeil
BCEX TPYII IPEeBATUPOBAJIN IOPAKEHUS OPraHoB
JbIxaHus (IIHeBMOHUS, CUH/IPOM JIbIXaTeJIbHbIX pac-
CTPONCTB, PeCHUPATOPHBIN UCCTPEC-CUHIPOM) U
IEHTPAJIbHOW HEPBHON cHUCTeMbl (TUIIOKCUYECKU-
UIIeMUYecKoe IOopaskeHue, BHYTPHIKENYJI0YKOBbIE
KPOBOUBJIMSAHMSA), 3aTeM CJIEIOBAIM IOPaKeHUs
MUIIEBAPUTETBHON crcTeMbl (IMCHYHKIMA KUITEYHH-
Ka, I3BeHHO-HEKPOTUYECKUI 9HTEPOKOJIUT, TeraTola-
THS), 33/IePJKKA BHYTPUYTPOOHOTO PA3BUTHUS, OCTPast
royeyHast HeJIOCTaTOYHOCTb, HapyllleHHe CBEPTLIBAIO-
nieii cucteMbl KpoBu. B 3-i1 rpynne orMevanu cTaTh-
CTHUYECKU 3HAYMMOE yBenueHne 3a60JeBaHuil opra-
HOB JIBIXaHUs 10 cpaBHeHuIo ¢ 1-it rpynmoit (93,9% u
70%, COOTBETCTBEHHO) ¥ TIOPAKEHUSI TTHIIEBAPUTEb-
HOU CUCTEMBI 110 cpaBHeHuio ¢ 1-it u 2-i rpynmnamu
(87,8, 36,6 u 41,02%, coorBerctBenno). [lopaskenne
GoJiee 3-X CHCTEM OPraHOB JMArHOCTUPOBAJIU BO 2-ii
(28,8%) u 3-ii (48,5%) rpyiimax.

[Ipn ananmse OUOXUMHYECKUX IMOKas3aTeIeil
kpoBu ormeuasu ypesandenne ACT, JI/IT, KOK-MB u
koadduimenTa e Putrca Bo Beex rpytiax. 3HaueHust
ACT craructuyecky 3HaYMMO OTJINYAJNUCD B 3-1 TPYTI-
1e 1o cpaBHenuio ¢ 1-it rpymmnoit, KOK-MB — Bo 2-i
u 3-1 Tpy1nnax 1o cpaBHeHuIo ¢ 1-if rpymnmoi u B 3-i
rpyIIIIe 110 CPaBHEHUIO CO 2-# TpyIoi, Koadduiiren-
ta e Putnca — Bo 2-ii u 3-1 rpynmax 1mo cpaBHEHUIO C
1-ii rpyIIoN, YTO CBUETETBCTBOBAIO O GoJiee BhIpa-
JKEHHBIX U3MEHEHUSIX MUOKapja y jgereil 2-ii u 3-i
rpy1it. B mporiecce sieueHus IPOMCXOUIIO TTOCTEIIeH-
HOE CHUKEHVE OGHOXUMUYECKIX MaPKEPOB CO CTaTH-
ctuyecku 3HaunMbIM oTimareM ACT, JI/IT, koacddu-
ruenTa jie Putuca u KOK-MB Bo Becex rpynmax. [Tpu
9TOM HabJIONAIM COXPAHSIONIEECs CTATUCTUYECKH
snaunmoe yesnuenne KMOK-MB B 3-ii rpymie 1o
cpaBHeHuIo ¢ 1-it u 2-ii rpynmamu (tabir. 3).

[To mannbIM 371K TPOKApANOTrpahUYECKUX U3Me-
HEHUI y JeTeil BO Bcex Tpymmax Hambojee 4acTo
BCTPEYAJIU MPOSIBJIEHUsT CYyOIHIOKAPAUATLHON HIIIe-
muH B Buje genpeccun cermenta ST B ofiHOM 1 O0Jtee
OTBeJIEHUSIX B coueTanuu ¢ Hapyieruem 3y6ia T. TTo
TAKUM IIPU3HAKAM, KaK YACTOTA CHU)KEHUS CerMeHTa

poxic-ischemic lesion, intraventricular hemorrhage)
prevailed followed by disorders of the digestive system
(bowel dysfunction, ulcerative necrotizing enterocoli-
tis, hepatopathy), intrauterine growth retardation,
acute renal failure, and disorders of blood coagulation.
In Group 3, a statistically significant increase in the
morbidity of respiratory diseases was observed as com-
pared to Group 1 (93.9% and 70%, respectively) and
disorders of the digestive system compared to Groups
1 and 2 (87.8%, 36.6%, and 41.02%, respectively). The
impairment of more than 3 organ systems was diag-
nosed in Groups 2 (28.8%) and 3 (48.5%).

The analysis of the biochemical parameters of
blood demonstrated increased AST, LDH, CPK-MB
levels and de Ritis ratio in all groups. AST values sig-
nificantly differed in Group 3 as compared to Group
1; CPK-MB values differed in Groups 2 and 3 as com-
pared to Group 1 and in Group 3 as compared to
Group 2; the de Ritis ratio differed in Groups 2 and 3
as compared to Group 1 thus indicating more severe
changes the myocardium in infants in Groups 2 and 3.
During the treatment, there was a gradual decline in
biochemical markers with a statistically significant
difference in AST, LDH, and CPK-MB levels and de
Ritis ratio in all groups. At that, there was a persistent
significant increase in CPK-MB levels in Group 3 as
compared to Groups 1 and 2 (table 5).

According to electrocardiographic changes, man-
ifestations of subendocardial ischemia were most com-
mon in infants of all groups in the form of ST segment
depression in one or more leads in combination with the
T-wave disorder. According to such factors as the fre-
quency of the ST segment depression in V1-V3, a sta-
tistically significant difference in Group 3 was observed
as compared to Group 1; as well as depression of the T-
wave in leads I-111I, T-wave inversion in the III lead in
Groups 2 and 3 as compared to Group 1 that reflects
the predominance of transient myocardial ischemia in
infants with a more circulatory failure (table 6).

During the therapy, positive changes in the signs
of subendocardial ischemia were found in all groups:
reduction of the ST-segment in V1-V3, T-wave in the
II lead, T-wave inversion in the III lead. Such signs as
reduction of the T-wave in the I lead and T-wave in-
version in the II lead were not detected; the T-wave
inversion in the III lead decreased significantly in
Group 1. Changes in the T-wave in the II lead signif-
icantly differed during the treatment in Groups 1 and
2, and the T-wave inversion in the II lead differed in
groups 2 and 3. Such manifestations of ischemia as ST
segment depression in leads V1-V3, T-wave depres-
sion in lead IT and T-wave inversion in lead I1T demon-
strated a significant difference in Group 3 as compared
to the Group 1 during the treatment and the T-wave
inversion in the I1I lead in Group 2 and 3 as compared
to Group 1 (table 6).

Overload of the right heart was also a common
change in patients of all groups. Its significant de-
crease occurred in Group 1 during the treatment,
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Ta6imua 3. BuoxuMuueckue MapKepbl HIIEMHY MUOKap/Ia B uccienyembix rpymmax (Min-Max, M+o).
Table 3. Biochemical markers of myocardial ischemia in study groups (Min-Max, M+0).

Indexes Values of indexes in groups on the stages of the treatment
Group 1, n=30 Group 2, n=39 Group 3, n=33

Before During Before During Before During
AST 15-96 12-54 12-168 5-57 6—-194 3-224
U/L 44.3+18.9% 33.1+13.9 59.6+14.3* 19.29+11.7 79.5+26.1%% 34.3+19.8
ALT 4-60 5-48 7-92 5—44 2-328 6—-149
U/L 21.4+15.2 18.8+12.9 20.8+15.8%* 12.9+£10.9 31.3£22.7 22.7+14.4
LDH 563-1575 445-1278 609-2300 447-1603 411-300 388-2188
U/L 913.4+262.9%*  717+204.2 1123.84446.1%%  786.1+271.5 1309.3+445.9*  776.7£363.3
CPK-MB 25.8-79 16.8-51 40-140 13-57 79-144 27-96
U 45.1+18.07 32.2+12.13 96+35.3%## 30.25+13.05 115.07£37.9%#  73.6+21.2%*
De Ritis ratio 2.04+1.21% 1.48+0.4 3.54£2.04%%% 2.1+1.8 3.65+£1.01*%* 1.66+1.4

Note. P<0.05, significant difference as compared to: * — Group 1; # — Group 2; #* — difference during the treatment.

Ipumeuanue. /[us tabir. 3—5: on the stages of the treatment — na aranax sevenus; Before/ During — no/B nporecce nevenus; AST —
ACT; ALT *AJIT, LDH — JIIT; CPK-MB —K®K-MB; De Ritis ratio — koapunument e Puruca. JloctoBepHocts paznnunii npu p<0,05
1o cpaBHenuio: * — ¢ 1-it rpynmnoii; * — co 2-ii Tpyoii; ** — BHyTPH IPYIIIIBI B IPOIIECCE JICUCHUS.

Ta6imua 4. Jnexrpokapauorpaduyeckrie U3BMEHEHHS, BbISIBJIEHHBIE B HCCJIEyEMbBIX IPYIIIaXx.

Table 4. Changes in the ECG findings in study groups.

Indexes, n (%)

Values of indexes in groups on the stages of the treatment

Group 1, n=30 Group 2, n=39 Group 3, n=33

Before During Before During Before During
ST reduction in VI-V3 16 (533)"* 5(16.7) 29 (744~ 11(28.2) 27 (81.8)* 17 (51.5)"**
ST reduction in V4-V6 15 (50)** 3 (10) 24 (61.5)**  4(10.3) 19 (57.6) 10 (30.3)
Reduction of T-wave (1) 2(6.7) 17(436)*  10(256) 14 (424)*  10(303)
Reduction of T-wave (11) A(133) 2(6.7) 20 (51.3)  8(205) 15 (455)* 14 (42.4)"
Reduction of T-wave (I1T) 7(23.3)**  2(6.7) 17 (43.6)** 6 (15.4) 16 (48.5) 7(21.2)
Tnverted TT wave 5(16.7)™  2(67) 9B~ 3307 7@l 1(30)
Tnverted TII wave 3(10) 0 7179 3(717) _ 5(15.2) 2(6.1)
Inverted TIIT wave 5(16.7)**  1(3.3) 19 (48.7)* 15(38.5)** 19(57.6)*  11(33.3)**
Right heart overload 13 (433)** 3(10) 24 (615)  10(25.6)  23(69.7)  13(39.4)"
QRST prolongation 12(308)* 1(26)  9(27.27) _ 2(6.06)
Right ventricular myocardial hypertrophy 4(10.3) 5(12.8) 5(15.2) 4(12.1)
Left ventricular myocardial hypertrophy 1(2.6) 1(2.6) 2(6.1) 1(3.0)
Sinus tachycardia 8(26.7)  8(26.7) 12(30.8) 15(385)  13(394) 13 (39.4)
Sinus bradycardia 6 (20)"  4(13.3) 4(10.3) 5(12.8) 11 (33.3)%** 7(21.2)
Sinus arrhythmia 7(233)  5(16.7) 6154~ 1(26) 8(24.2) 6(18.2)
Incomplete right bundle-branch block 2(6.1) 2(6.1)
Pacemaker migration 2(5.1)
Supraventricular premature beats 1(2.6) 1(3.0)
Atrioventricular block 2(6.1) 1(3.0)

Note. P<0.05, significant difference as compared to: * — Group 1 before the treatment; * — Group 2 before the treatment; ** — Group 1
during the treatment; ** — intra-group difference during the treatment.

IIpumeuanue. reduction — cHskenne; wave — 3yberr; Inverted — orpunaresnsubiii; Right heart overload — neperpyska npaBbix oT/1e/108;
prolongation — ynimHenue untepsana; Right/Left ventricular myocardial hypertrophy — runeprpodus Mmuokapaa npaBoro/JieBoro xe-
aynouka; Sinus tachycardia/bradycardia/arrhythmia — cunycosas raxukapaus/Gpagukapansi/aputmus; Incomplete right bundle-
branch block — renosmas 6rokana npasoii Hoxku myuka I'mca; Pacemaker migration — Murparst BoauTesst purMma; Supraventricular
premature beats — cynpaseHTpUKyIsipHas akcTpacuctoust; Atrioventricular block — arpuosenTpukynspuas 610kana. JJocToBepHOCTD
pasauunii ipu p<0,05 1o cpaBHenuio: * — ¢ 1-it rpymmnoi o Jgevenus; * — co 2-if rpymroii g0 gedenust; ** — ¢ 1-it rpymmnoit B nporecce

JledeHus; ** — BHYTPH IPYIIIBI B IPOIIECCe JTCUCHH.

ST 8 V1-V3 ormeuanu noctoBepHoe oTIune B 3-i
TpyIIie 1o cpaBHeHWIO ¢ 1-if rpymmol, CHUKEHUS
sy6ua T B I-1II oTBeieHUsIX, OTPUIIATENBHOTO 3ybena
T B III oTBerery — Bo 2-i1 1 3-i1 TPyTITIIaX 1O CPaBHe-
HUIo ¢ 1-i Tpymmoii, 4To oTpakajo Ipeobaaganne
CTETIEHU TPEXO/ISIeN UIeMU MUOKap/ia y JeTeil ¢
6oJiee BBIPaKEHHON HEJOCTaTOYHOCThIO KPOBOOOpa-
menus (tabir. 4).

B mporiecce Tepanuu oTMedasnu MOJOKUTEb-
HYI0 JUHAMMKY IPU3HAKOB Cy0?HIOKapANATbHON
UIIEMUH BO BCeX IpyTiax: cHmkenue cermenta ST B
V1-V3, sy6ua T Bo Il oTBeennu, OTpULIATEIHHOTO
sy6ena T B III orBesennn. Takux IPU3HAKOB, KakK

which differed from Group 3. Sinus tachycardia,
bradycardia and arrhythmia were most common
among rhythm disorders. The sinus bradycardia was
significantly more frequent in Group 3 as compared
to Group 2; it significantly decreased in Groups 1
and 3 during the treatment; the sinus arrhythmia
incidence decreased in Group 2. The QRST interval
prolongation was registered in Groups 2 and 3 prior
to the treatment with its significant shortening dur-
ing the treatment. Rare disorders observed in in-
fants of Groups 2 and 3 included incomplete right
bundle-branch block, atrioventricular block,
supraventricular premature beats, migrating pace-
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cumkenvie 3y6ia T B 1 oTBesieHnN 1 OTpUIATENbHBII
sy6en T Bo II oTBegeHy He ONpeeNsid, OTPUIia-
tesbublil 3yber T B 111 orBemennn 10cToOBEPHO CHU-
skascsa B 1-i rpyme. Vismenenue 3y6ua T so I oTse-
JeHUU JIOCTOBEPHO OTJINYAJIOCH B TIPOIIECCE JIeUeHUs]
B 1-if 1 Bo 2-ii rpynmax, orpuiarenbHoro 3youa T Bo
IT orBeenuu — BO 2-ii m 3-i rpynmnax. [To Takum nipo-
SIBJIEHUSIM UIIEMUHM, KaK CHuKeHue cermenta ST B
oreegennax B V1-V3, sy6ua T Bo II u orpunares-
weiii T B IIl orBesmeHusix oTrMevanu JIOCTOBEPHOE
OTJINYME B IPOIECCE NMPOBOAMMON Tepanuu B 3-ii
rpYIIIe 110 CPABHEHUIO ¢ 1-if IPYIIIOi, OTpUIlaTeh-
ubiii 3y6er T B 11T orBesennu — Bo 2-if u 3-ii rpyiIime
1o cpaBHenuio ¢ 1-it rpymmoii (Tabi. 4).

[leperpyska IIpaBbIX OTIEJNOB CepAlla TaKiKe
OTHOCHUJIACH K YACTO BCTPEUYAEMBIM U3MEHEHUSM Y
HaIMeHTOB BCcex rpynn. B mpoiecce jieuenus mpo-
UCXO/IUJIO €€ JIOCTOBEPHOE CHIKeHUe B 1-i Tpymie,
uMelollee OTJANYNe 110 CPABHEHUIO ¢ 3-i TPYIIIOILL.
Cpenu HapyiieHuil puT™Ma U IPOBOAUMOCTH Hanbo-
Jiee PacIpoCTPAaHEHHBIMU SIBJISLIUCH CHTHYCOBAST TaXU-
Kapaus, 6pagukapaust u apurmus. Cunycosast 6pa-
IUKap/ysl JIOCTOBEPHO dYalle BCTpevyanach B 3-i
rPYIIIIe 10 CPABHEHUIO CO 2- IPYIINOii, B X0/Ie Jieue-
HUSI JOCTOBEPHO CHuKaziach B 1-it u B 3-it rpynnax,
CUHYCOBast apUTMUS — BO 2-i TpyIile. YIJTHHEHe
nurepsaia QRST ormeuanu Bo 2-i u 3-i rpymnmax /10
HAyasa JeyeH!s ¢ JOCTOBEPHBIM ero YKOPOUEeHUEM B
xozie jiedenus. K peikuM HapylIeHHsSM, KOTOPbIE
HabJofaIiCh Y AeTel 2-if u 3-i TPyIII, OTHOCUINCH
HerosiHast OJI0Kajia TpaBoil HOXKM mydyka [uca,
ATPUOBEHTPUKYJIAPHAs OJIOKaAA, CYIPABEHTPUKY-
JISIPHAsI 9KCTPACUCTOJIHS], MUTPALIUST BOAUTESI PUTMA,
rurnepTpodus MUOKap/a JIEBOTO U IIPABOTO JKeJly104-
KoB cepaua (tabir. 4).

[Ipu axokapauorpaduyeckoM WCCJIeJ0BAHUN
BBISIBIJIU CTATUCTUYECKU 3HAYMMOE YBETIUIEHe YIap-
HOTO 06beMa JIEBOTO JKeJTy/I04Ka, MUHYTHOTO 00beMa
CepIIIa, CepIeYHOro MHIEKCA Y TAIUEeHTOB 1-if rpyIibl
0 CPABHEHUIO €O 2-ii U 3-i TPyIIIaMu JI0 U B Ipoliecce
neuenns. Kpome Toro, oTMedasu J0CTOBEPHOE yBe-
JINYeHNe TAHHBIX TI0KA3aTeNell B IPOoLecce JIeYeHUsT BO
2-it u 3-it rpymie. Opakuy U3THAHUS 1 YKOPOUEHUST
JIEBOTO JKEJIYI0UKa 10 JIeUeHUsl JJOCTOBEPHO OTJINYa-
Jiick B 1-11 TpyTirie 1o cpaBHEHUIO €O 2-1 1 3-ii rpynma-
MU U BO 2-H TPYIIIIe 110 CpaBHEHUIO ¢ 3-1 rpynmnoii. B
nportecce JedeHust Hab oAl TakKe CTaTUCTUYECKH
3HAYMMOE YBeJIMYeHUe TAHHBIX [T0Ka3aTesieil BO 2-if 1
3-11 rpyImax u ux JI0CTOBEPHOE OTJInYre B 1-if rpyrime
10 cpaBHEHUIO ¢ 3-1i rpymnmoii (Tabir. 5).

Cuukenue dpakuuy n3rHanus Hipke 65% u
(pakuuu yKopoueHust J1eBoTo JKerynouka Hike 30%
no sedyenuss ormedanu y 21 (53,8%) pebenka 2-ii
rpymmnsl 1 'y Beex feteit (100%) 3-ii rpymisl, B Ipo-
1ecce JieueHus — COXPaHsIoch y 3-x nereit (9,1%) 3-ii
TPYIIIIBL

Wnnexc TEI seBoro skemymouka ObL1 CTaTUCTH-
YeCKU 3HAYMMO YBeJUYeH /10 U B IIPOIleCCe TePAITI
BO 2-i1 1 3-11 TpyMIIax Mo cpaBHEHUIO ¢ 1-if rpynmoii.

maker, and myocardial hypertrophy of left and right
ventricles (table 6).

Echocardiographic examination demonstrated a
statistically significant increase in the stroke volume
of the left ventricle, cardiac output, cardiac index in
patients of Group 1 as compared to Groups 2 and 3 be-
fore and during the treatment. In addition, a signifi-
cant increase in these parameters was found in Groups
2 and 3 during the treatment. Ejection and shortening
fractions of the left ventricle before the treatment sig-
nificantly differed in Group 1 as compared to Groups
2 and 3 and in Group 2 as compared to Group 3. Dur-
ing the treatment, a statistically significant increase
in these parameters was observed in Groups 2 and 3
and their significant difference in Group 1 as com-
pared to Group 3 (table 7).

Reduced ejection fraction below 65% and left
ventricle shortening fraction below 30% before the
treatment was registered in 21 (53.8%) infants of
Group 2 and all children (100%) of Group 3; they per-
sisted during the treatment in 3 infants (9.1%) of
Group 3.

Left ventricular TEI index was significantly in-
creased before and during the therapy in Groups 2 and
3 as compared to the Group 1. A gradual significant
reduction of the TEI index was observed in Groups 2
and 3 during the treatment (table 7).

The correlation analysis in Group 3 demon-
strated a strong negative correlation of the TEI index
with ejection faction (r=—0.77) and shortening frac-
tion of the left ventricle (r=—0.76) before treatment
and moderate negative correlation (=-0.67 and
=—0.59) during the treatment. In Group 2, moderate
negative correlation between these parameters both
before the treatment (r=—0.61; =-0.6), and after it
(r=-0.66; =—0.63). In Group 1, a weak negative cor-
relation was found before (r=-0.18; =—0.3) and after
the treatment (r=—0.29; =-0.3).

The comparison of blood biochemical parameters
and parameters of the left ventricular systolic function
in Group 3 before treatment demonstrated strong neg-
ative correlation of CPK-MB with ejection factions
(r=-0.72) and shortening fractions (=—0.73), strong
and moderate positive correlation with the TEI index
(r=0.76 and 7=0.6). In addition, moderate negative
correlation between LDH, ALT, AST and ejection fac-
tion (=-0.69, =—0.34 and r=—0.5) and shortening
fraction (=-0.7, =—0.45, and =-0.43) were found.
During the treatment, the closeness of correlations be-
tween the studied parameters decreased to the weak
degree (=—0.1-0.3), except for moderate positive cor-
relation between CPK-MB, LDH and TEI index
(=0.43 and =0.38).

In Group 2, before treatment, a strong negative
correlation of CPK-MB with the left ventricular ejec-
tion fraction (r=—0.71) and moderate positive corre-
lation with the TEI index were found (+=0.7).
Moderate negative correlations between CPK-MB
and the left ventricular shortening fraction (=0.67),
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Ta6imua 5. IlokasaTeny CHCTONIMYECKOH (PYHKIMH cepALa Y HOBOPOsKAEHHbIX uccaeayembix rpymm (Min-Max, M+0).
Table 5. Indexes of the systolic function of heart in newborn infants in study group (Min-Max, M+0).

Indexes Values of indexes in groups on the stages of the treatment
Group 1, n=30 Group 2, n=39 Group 3, n=33
Before During Before During Before During
LV stroke volume (ml) 1.9-4.7 2.3-4.9 1.1-4.5 1.1-5.4 0.6-3.1 1.5-3.8
3.33+£0.63%**  3.54%0.7%** 2.06+0.9 2.97+1.3% 2.03=0.79 2.57+1.01%
LV ejection fraction, % 68.5-79.6 66.4-81.66 52.95-69.6 58.5-81.5 44.5-64,0 55,0-71.7
73.58+3.43%**  7553+4.41**  62.91+4.6**  71.86+4.59 57.35£6.36  68.09+£10.28**
LV shortening fraction, % 30.86-45.9 31.5-42 22.22-32.7 29.5-39 17.8-31 27.5-38.3
36.11£5.14%**  37.61+3.64** 28.38+3.04 34.5+£3.18%* 24.24+3.41 31.47+3.57%
Cardiac output (1/min) 0.2-0.64 0.3-0.69 0.14-0.65 0.15-0.71 0.1-0.53 0.24-0.7
0.42+0.15%**  0.49+0.11%** 0.27%0.08 0.39+0.12%* 0.26=0.14 0.38+0.19%#
Stroke volume index (I/minXm?) 1.1-4.3 2.2-4.6 0.9-3.4 1.4 -3.55 0.5-2.3 1.6-3.33
2.68£1.14%**  3.08+0.8%** 1.7£0.55 2.42+0.69** 1.53+0.57 2.29+0.75%*
LV TEI index 0.28-0.53 0.26 -0.5 0.45-0.8 0.3-0.75 0.57 -0.91 0.48-0.7
0.41%0.08 0.39£0.05 0.64+0.14*# 0.51+0.12* 0.68+0.14*## 0.58+0.08*

Note. P<0.05, significance of difference as compared to: * — Group 1; * — Group 2; ** — Group 3; ** — intra-group difference during the
treatment.

IIpumeuanue. LV — jeBoro xeynouka; stroke volume — ynapHbiii o6bem; ejection/shortening fraction — usruanus/ykopouerust hpak-
nug; Cardiac output — MunyTHBIH 00beM cepaiia; Stroke volume index — cepaeunniii nngexce; TEI index — unzgexe TEL /locroBepHocthb
pasauunit npu p<0,05 o cpaBuenuio: * — ¢ 1-it rpymmoit; * — co 2-it rpymnmoit; ** — ¢ 3-it rpynmoii; ** — BHyTpu rpyIis B mporecce

JieueHunA.

B niportecce sevenust Bo 2-it u 3-ii rpyrmax oTMeva-
JIN TIOCTENEHHOE [OCTOBEPHOE CHIKEHIEe UHIEKCa
TEI (tab.. 5).

B nportecce KoppensImoHHOro aHajnsa B 3-i
rpyIIe YCTAHOBUJIM CUJIBHYIO OTPHUIIATENbHYIO CBSI3b
nugnekca TEI ¢ dpaknusvu nsrnanus (r=-0,77) u
YKOpOYeHwUst JIeBOTo kesryiouka (r=-0,76) no jseyenus
U CPEHIO0 OTPUIIATENBHYIO CBsI3b (COOTBETCTBEHHO,
r=-0,67 u r=-0,59) — B nporecce jederus. Bo 2-it
rpyIire MeXIy NaHHBIMU IOKA3aTeJSIMU BbISBUIIN
CPEeTHION0 OTPUIIATENTBHYIO CBSA3b Kak /10 Jieverust (r=-0,61;
r=-0,6), Tak u nocye nevenus (r=-0,66; r=-0,63). B
1-ii rpyIiiie BBISIBUJIH CJIA0YIO OTPUIATETIHHYIO KOPpe-
agTuBHag cBa3b J10 (1=-0,18; 7=-0,3) u noce sevenus
(r=-0,29; =-0,3).

[Ipu cpaBHEHUN GUOXUMUYECKUX TIOKA3ATEIEH
KPOBH U ITAPAMETPOB CUCTOJIIYECKOI DYHKITUH JIeBO-
ro JKeJylno4yka B 3-il TpyIie A0 Jie4eHUs! BbISBUIN
cuiblble otpuniatesnbibie cBsiau KOK-MB ¢ dpak-
nusamu usraanus (r=-0,72) u ykopouenus (r=-0,73),
CUJIBHYIO U CPEHIO IOJIOKUTETbHBIE CBSI3U — C
nugexkcom TEI (r=0,76 u=0,6). Kpome Toro, ormeua-
JI CPeJHUE OTPUIIATeJIbHble KOPPEJISITUBHBIE CBSI3U
mesxy JIIT AJIT, ACT u ppaxrmsivn nsraanus (r=-0,69,
r=-0,34 u r=-0,5) u ykopouenus (r=-0,7, r=-0,45 u
r=-0,43). B niportiecce yieueHust MPOUCXONIO YMEHbD-
II€HE TECHOTHI CBA3€I MKy UCCJIelyeMbIMU MTOKa-
saressmMu 1o caaboii crenenn (r=-0,1-0,3), 3a uckiio-
YeHHeM Cpe/lHENl IOJIOKUTENbHOM CBSI3U MEXKIY
KOK-MB, JI/IT u ungekcom TEI (#=0,43 u =0,38).

Bo 2-ii rpyiiiie 10 jiedeHnst HabIIOAAIN CUIBHYIO
orpuraresnbuyio csisb KOK-MB ¢ ¢pakitueit usrua-
Hust JieBoro xenynodka (r=-0,71), cpeHioo moaoxu-
tesibHyI0 cB3b — ¢ uHgekcom TEI (7=0,7). Cpennue
orpuIaTesbublie cBsi3u BbistBUIN Mexay KOK-MB u
(paxiumeir yrkopouenwust eBoro xkemynouka (r=-0,67),
JIJIT u dpakimsimu usrnanust u ykopoueuust (r=-0,65

LDH and ejection and shortening factions (=0.65 and
r=—0.63), moderate negative correlations between
ALT, AST and ejection faction (=—0.45 and r=—0.34)
and shortening fraction(r=—0.41 and r=—0.34) were
found. During the therapy, moderate negative corre-
lation between ALT, AST and ejection fraction
(r=—0.32 and r=-0.35), CPK-MB and shortening
fraction (r=—0.34), and a moderate positive correla-
tion between CPK-MB and TEI index (7=0.34) were
found.

In Group 1, both before and during treatment,
only weak correlation (7=0.1-0.3) was found between
the studied parameters.

The obtained changes in parameters of the left
ventricular systolic function and their correlation
with biochemical markers of myocardial ischemia re-
flected myocardial dysfunction and its reverse devel-
opment during the treatment, depending on the
degree of transient ischemia and circulatory failure.
The results of the study demonstrated an overall ef-
fectiveness of the therapy newborns with various de-
grees of transient myocardial ischemia and circulatory
failure, including the use of cardiotropic and car-
diotonic drugs.

Conclusion

The most important ECG criteria of subendocar-
dial ischemia of examined newborns were as follows:
ST segment depression in one or more leads in combi-
nation with the T-wave disorder. In the hypoxic my-
ocardial lesion, a decrease in the left ventricular
systolic function (ejection and shortening fractions),
an increase in the TEI index, as well as an increase in
biochemical markers of ischemia (CPK-MB being the
most important of them) were observed.

Changes in the heart functional state in examined
newborns depended on the degree of myocardial is-
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n r=-0,63), cpenrue orpunareibubie cBsi3n — AJIT,
ACT u dpaxiusamu usrHanus (r=-0,45 u r=-0,34) u
ykopouenus (r=-0,41 u r=-0,34). B xone Tepanuu
OTMEYAJIN CPEeJIHUE OTPUIIATEhHBIE CBI3M MEXKIY
AJIT, ACT u dpaximeii usrnanus (r=-0,32 n r=-0,35),
K®K-MB u ¢pakuueit ykopouenust (=-0,34), cpe-
HIOIO TOJIOKUTENbHYIO ¢Bsidb Mexay KOK-MB u
nnjexkcom TEI (=0,34).

B 1-ii rpymiie Kax 710, TaK U B TIPOLIECCE JICUEHUS
MEXKIY UCCJIeIyeMbIMU II0KA3aTeNIsIMU OTMedasn
TOJIBKO cJ1abble KoppensaTusHbie cBsasu (r=0,1-0,3).

[Tonyuennble u3MeHeHUs [TOKA3aTeN€el CUCTOH-
YecKoi (OYHKINUU JIEBOTO JKeJYI0UYKA U UX KOPPeJIs-
TUBHBIE CBS3M C OMOXUMUYECKUMU MapKepaMU HIIe-
MU MHOKap/a OTPakajn AUCHYHKIUIO MUOKApIA 1
ee 06paTHOE Pa3BUTUE B MIPOIECCE JICUEHUST, 3aBUCS -
IIYe OT CTeleHU TIPEXO/ISIIeil UIIIeMUU U HeI0CTaTOY-
HOCTH KpoBooOpaiienust. PeaysbraTsl poBeeHHoi
paboThI B IIEJIOM CBUJIETEBCTBOBAIH 00 3(h(heKTHBHO-
CTHU TePAINK HOBOPOKAEHHBIX C PA3JIITYHOI CTEIIEHbIO
IPEXOJIAIIEN UIIEMUN MUOKAP/A 1 HEJAOCTATOUHOCTH
KPOBOOOaIleHUs, BKJIIOYAIONIECH MTPUMEHEHUE Kap-
IOTPODITYECKUX U KAPIUOTOHUYECKHUX ITPENAPATOB.

3akaoyeHue

Haunbosiee 3HaunMbIMU KPUTEPUAMU Cy0IHIO-
KapAMaJIbHON uieMun 00¢/1eJ0BaHHbIX HOBOPOKIEH-
HBIX HA 3JIEKTPOKAPMOTPAMME SIBJISLIVCh: JIETTPECCHST
cermenTa ST B ogHOM 1 60Jiee OTBEIECHUAX B COYETA-
Huu ¢ HapyumenneM 3yoma T. Ilpu runoxkcuyeckom
Mopa)keHnu MUOKapa TPOUCXOIUIO CHIKEHUe
MoKa3aTeseil CUCTOJINYECKON (DYHKITUY JIEBOTO JKeTy-
JlouKa — (OpaKIny U3THAHUS U YKOPOUEHUsI, yBeJInJe-
nue ungekca TEIL a takske yBenmdyeHue nokasaresei
OMOXMMUYECKUX MAPKEPOB UIIEMUU CPEI KOTOPHIX
Hanbosee uyscrBuTenbHoi asisgercs KOK-MB.
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chemia and circulatory failure and had a gradual reverse
development during the intensive therapy, as indicated
by the correlation between the TEI index, biochemical
markers of ischemia (CPK-MB, LDH) and parameters
of the cardiac systolic function (EF, SF).

In order to diagnose transient myocardial is-
chemia and evaluate the effectiveness of the treat-
ment, a comprehensive examination should be carried
out including electrocardiography, echocardiography,
and tests for biochemical markers of myocardial is-
chemia. In the treatment of transient myocardial is-
chemia, a combined wuse of cardiotonic and
cardiotropic drugs is required under the supervision
of a comprehensive examination.

W3smenenus GYHKIMOHATIBHOTO COCTOSTHUS
cepzira 06CIeI0BAHHBIX HOBOPOIK/ICHHBIX 3aBUCEIN OT
CTETEeH! UIITeMUU MUOKap/la U HEeOCTATOYHOCTH KPO-
BOOOPAIIEHUS ¥ UMEJIH MOCTENEeHHoe 0OpaTHoe pas-
BUTHE B TIPOIlECCe NHTEHCUBHOI TEPANNH, O YeM CBH-
NEeTEeTbCTBYIOT ~KOPPEJISIIIMOHHBIE CBSI3U  MEXKIY
ungexcoM TEI, GuoxuMudeckuMu MapKepamy Hile-
mun (KOK-MB, JI/IT') u mokasaTesstMu cCHCTOIAYE-
ckoit pynkiun cepaia (OU, DY).

[l7151 TOCTaHOBKY AMaTHO3a MPeXOIsIeil ulie-
MUU MUOKap/a U OIeHKU 3(PhEKTHBHOCTHU JIeUeHUST
HEOOXOIMMO UCTIOIB30BATD TIOJMHbIH KOMIIJIEKC HCCTIe-
JOBAHMIT, BKJIIOYAIOIIUX 3JIeKTPOKapauorpaduio, 9Xo-
Kaparorpaduio, GHOXUMUIECKIE MAPKEPBI UITEMUH
MHUOKapaa. B nedenun npexosieit ueMun MUOKap-
na TpebyeTcst coueTaHHOE MPUMEHEHUE TIPENapaTon
KapIIMOTOHNYECKOTO U KapAroTpoduueckoro addex-
Ta TOJI KOHTPOJIEM KOMILJIEKCHOTO OOCJICIOBAHYIS.
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