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3acToiiHas cepiedHast He[oCTATOYHOCTh YCTOWYMBO ACCOIUUPYETCS ¢ HEOIArONPHUATHBIMI UCXOAAMU ¥ JIBY-
KPATHBIM OBBIIIEHUEM JIETAJTbHOCTH B HEKapAUAIbHO XUPypruu. B 910ii ¢BsA31 0c00YI0 aKTyasbHOCTD Ipuodpe-
TAIOT METO/Ibl, HAIIPABJIEHHbIE Ha MPe/yTpesk/leHNe 1 Teparuio Pa3BUTHU OCTPOH Cep/iedHOl He[oCTaTOYHOCTH B
MHTPAOIIEPAIMOHHOM TIePHO/IE.

IMesa» uccaenoBanus: n3yunTthb 9(hHEKTUBHOCTD MIPEONIEPAIIMONHOIO BBEICHUS JIEBOCUMEHIAHA /I YMEHb-
MIEHNUST CMEPTHOCTH U CPOKOB JIEYEHUS MOXKIJIBIX NAIMEHTOB CO CHIKEHHOI (hpaxiueil N3THAHUS JIEBOTO JKeJTy-
JI0YKa B HEKap/INaJbHOM XUPYPTuu.

Marepuanst 1 MeToapl. [[M3aiii: MyJIBTHIIEHTPOBOE PAHIOMU3NPOBAHHOE CJIENOE IIAe00-KOHTPOINPYEMOe
ucciegosanue. [lanuenTsr: 81 malueHT, onepupoBaHHblii Ha opraHax OPOIIHOI 110J0cTH. OCHOBHBIE KOHEYHbIE
TOYKHU MCCJIEI0BAHS: B KAUECTBE TIEPBUYHBIX TOUEK ObLIM BHIOPAHBI CPOKK TOCIIUTAIU3AIMU B MaaTe NHTEHCHB-
HOIi TepaInm U cTaliioHape. BTOpUYHBIMYM TOUKAMU MCCIIe0BaHMS ABJIsINCH 30-1HEBHAS 1 T0/I0BAS JIETAIbHOCTD,
YacToTa Pa3BUTHUSA OCTPOTO MHGMAPKTA MUOKAP/la 1 MHCYJIBTA.

Pesyasratel. ndysus reBocumenana co ckopoctsio 0,05—0,1 MKr/Kr/MUH TMallenTaM ¢ Hu3Koi (pak-
IMeil M3THAHUS JIEBOTO JKEJIY/I0YKA HEIOCPEICTBEHHO T1epe/l BBIIOJTHEHUEM XUPYPTUYECKOTO BMEIIATENbCTBA
CHMIKAeT CPOKHU TpeObIBaHKs B MajlaTe MHTEHCHBHON Tepanuu Ha 2 CyTOK U Ha 3 CyTOK HEOOXOAUMOE BPEMS
npebbIBaHus B cTaloHape. JIydimnuM cOOTHONIEHUEM YyBCTBUTENbHOCTD/CIIEUMDUIHOCTD B TIJIaHe TIPOTHO3M-
posanust 30-AHEBHOI JETATLHOCTH B KYMYJIATHBHOI rpyTime obaiai mokasaTesab cofep/KaHus B KPOBU Heak-
TUBHOTO y4yacTKa MpeAlecTBeHHNKA MO3roBoTo HaTpuitypetndeckoro noaunentujaa (NT-proBNP) ma stane
«ucxomy» — AUC=0,86 (0,77—0,93) p<0,0001. 13 apyrux mokasarteseii mMeloT 3HaueHUe Inotropes score, oT-
CYTCTBME U3MEHEHUI UJIN CHIKeHUE (DPAaKIMM N3THAHUS JIEBOTO JKeJIy/I0UKa U CepPeYHblil MH/ICKC.
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E-mail: urrygeler13@gmail.com E-mail: urrygeler13@gmail.com
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Bonmpocsr aHecTesnosrorumn

3akmouenue. /[J19 CHUKEHS TIEPUOTIEPAIIIOHHON CMEPTHOCTHY B KAYeCTBE IIPeI0NePAIIMOHHOI TIOITOTOBKH 32
CYTKH JIO IPEIIIOIAraeMOT0 HEKAPINOXNPYPIUIECKOTO BMEIIATEIbCTBA PEKOMEHIYETCs B/B MHQY3US JT€BOCUMEH-
mana co ckopoctnio 0,05 Mkr/Kr/MuH — 0,1 MKT/KT/MUH MOKUIBIM TTATIMEHTAM ¢ HIU3KOH (hpaKIineil M3THAHUS Jie-
BOTO JKeJIyLOUKa.

Knouesvie cnosa: Cumdaxc; nesocumendarn; cepoeunas nedocmamournocmv, NT-proBNP; nexapouanonas xu-
pypeus

Congestive heart failure is consistently associated with adverse outcomes, and is characterized by a twofold
increase in mortality in non-cardiac surgery. In this regard, developing the methods aimed to prevent and treat
acute heart failure (AHF) in the intraoperative period remain a challenging problem.

Objective. To evaluate the efficacy of preoperative levosimendan infusion in reduction both mortality and
duration of treatment of elderly patients with reduced left ventricular ejection fraction in non-cardiac surgery.

Material and Methods. Design: Multicenter blind randomized placebo-controlled study. Patients: 81 patients
operated on abdominal organs. The main endpoint of the study: The length of stay in the Intensive Care Unit
(ICU) and at the hospital were chosen as the primary endpoints. The secondary endpoints of the study were 30-
day and annual mortality, the rate of acute myocardial infarction and stroke.

Results. Levosimendan infusion at a rate of 0,05 pg/kg/min — 0,1 pg/kg/min to patients with low left ven-
tricular ejection fraction just before the surgery reduced the length of stay in ICU for 2 days and required hospi-
tal stay for 3 days. NT-proBNP showed the best ratio of sensitivity/specificity in predicting 30-day mortality in
cumulative group: AUC=0,86 (90,77 to 0,93), P<0,0001. From other indicators the most informative were the
Inotropes scoring, no change or decrease of a left ventricular ejection fraction, and cardiac index.

Conclusion. To reduce perioperative mortality, the intravenous infusion of levosimendan at a rate of
0,05—0,1 pg/kg/min in elderly patients with low left ventricular ejection fraction is recommened as a preop-

erative preparation the day before the alleged non-cardiac surgery.
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BBenenne

3acroifHas cepiieuHasg HEJOCTaTOYHOCTh YC-
TOHYUBO aCCOIUUPYETCST ¢ HEOJIATOTPUSATHBIMU UC-
XOZIAMU U JIBYKPATHBIM MTOBBITIECHIEM JIETATbHOCTH B
HekapauaabHoil xupypruu [1, 2]. B atoii cBsA3u oco-
Oyt aKTyaJbHOCTH TPUOOPETAIOT METOJIbI, HAMIPAB-
JIEHHBIE Ha MpeAyTIpPeKRIeHUE U TEPANUI0 PAa3BUTHUS
OCTPOH cep/ledHON HeJJOCTaTOUHOCTH B MHTpaolepa-
IIMOHHOM TIepuoJie [3, 4].

B nacrosiiee Bpemsi Cumaakc (JleBocumenias,
Orion-Pharma, @uHisHans) — HErJIUMKO3UIHBINA
WHOTPOIHBIN Mpernapar — A0CTATOYHO IMUPOKO MTPH-
MeHsieTcsl B KapauasibHON xupypruu. Ilokasana ero
a(hHEKTUBHOCTD y TTAIIMEHTOB € HU3KOH (hpaKimeii n3-
ruanus JjeBoro xeayaouka (DUmk) mpu aopTo-Ko-
POHAPHOM IIMYHTHPOBAHUU |5—7], KOppeKnuu KJja-
MaHHBIX TOPOKOB [8]; mpaBokesymoukoBoi [9];
JeBoxkesrynoukoBoit [10, 11] u cmemannoii [12] dbop-
Max cepiieuHoi HegpoctaTounoctu. B 2015 1. mostBu-
¢4 IOKYMEHT, o3arJiaBjieHnbiil «IIpemonepaniriontnoe u
MEePUOTIEPAITMOHHOE TIPUMEHEHHUE JIeBOCUMEH/IaHA B
Kap/naJbHON Xupypruu: EBporieiickoe sKcnepTHoOe
MHEHHE», B KOTOPOM 000011aI0TCsl MMEIOIIecs Ha ce-
TOTHSAIITHWIA JICHDb IaHHbIE O TIPUMEHEHUN CUMIAKCA B
KapIMOXUPYPIUM U JAIOTCSA HEKOTOPBIE TPAKTHYeC-
Kue peKoMeHanuu 1o pabore ¢ mpermapatom [ 16].

Nwmetores cBenenus, uto yesocumenjan (JIC)
YMEHbIIAET JIETAILHOCTh M JIPYTue HeOJIaromnpusiT-

Introduction

Relevance. Congestive heart failure is consis-
tently associated with adverse outcomes and a two-
fold increase in mortality in non-cardiac surgery [1,
2]. In this regard, methods aimed at prevention and
treatment of AHF in the intraoperative period are of
particular relevance 3, 4].

Currently, Simdax (Levosimendan, Orion-
Pharma, Finland) is a non-glycoside inotropic drug,
which is widely used in cardiac surgery. Its effective-
ness has been shown in patients with low left ventric-
ular ejection fraction (IVEF) in coronary artery
bypass grafting [5—7], correction of valvular [8]; right
ventricular [9]; left ventricular [10, 11] and mixed
[12] forms of heart failure. In 2015, there appeared a
document entitled «Preoperative and perioperative
use of levosimendan in cardiac surgery: European
expert opinion», summarizing currently available data
on the use of Simdax in cardiac surgery and providing
some practical advice on working with the drug [13].

There is evidence that levosimendan (LS)
reduces mortality and other adverse events in car-
diac surgery, and the severity of the effect is greater
than lower is the initial IVEF [14, 15].

Ricardo L. Levin et al. argue that in cardiac
surgery the treatment of AHF with levosimendan is
more effective than dobutamine, norepinephrine and
the TABP [16].
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HbIE COOBITHSI B KapJAMaIbHOU XUPYPIUH, 2 BHIPAKEH-
HOCTh ahderTa TeM OOIIbIIE, YeM HIKE HUCXOIHAS
OUmk. [14, 15].

Ricardo L. Levin ¢ coaBT., yTBEPKIAIOT, YTO B
kapauoxupypruu 1npu teparnuu OCH seBocumenian
adpdexruBree goOyTamMuHa, HOpaNUHeDpPUHA U
BABK [16].

OIBIT UCMOIB30BAHMS JIEBOCUMEH/IAHA B TIPO-
1jecce MOJTOTOBKU U TIPOBENEHNUsT 00Ieil aHecTe3nn
B HEKap/MAJTbHON XUPYPTrUU TrOpas3iio CKPOMHee, a
JlaHHble poTuBopeunsee [17, 18].

Tem HEe MeHEe, MOJKHO BCIIOMHHTb, UTO IIperia-
par cosaBajicst 1 ObLT BIIEPBbIe allPOOMPOBAH Y Ia-
IIUEHTOB C XPOHUYECKOU Cep/IeTHON He0CTaTOUHOC-
Tbi0 [19]. 1 MMeHHO y TaHHO# KaTeropuu MalneHToB
B MyJisTHIeHTpOBBbIX PKU Gbliia BIepBbIe MOKa3aHa
Boicokast acdexrusrocts JIC [20, 21]. Takum o6pa-
30M, €CTb OCHOBAHMS I0JIAraTh, YTO, KOJIb CKOPO Y
MarueHToB co cHKeHHoW MU, 0OCHOBHOM Mpuyn-
HOI JIETATTHHOCTH SBJISAIOTCS KapAUalbHbIE OCTOKHE-
Hust [22, 23], To uHby3us reBocuMenana Moxet ad
minimum yMeHbIIUTb CPOKU FOCHUTAINZANNN B T1a-
sare naTeHcuBHol Tepanuu (ITVT) u cranmonape, a
ad maximum CHM3UTD W MEPUONEPAIUOHHYIO Jie-
TaJbHOCTD.

Tunoresa. Hama rumnoresa cocrosijia B TOM, UTO
npejonepanontHas nH(pY3usd JeBOCUMEH/IAHA 10-
BBICUT COKPATUMOCTb MUOKAp/ia TTAIIMEHTOB CO CHMU-
sxennoit U ., COKpaTUT KOJTMYECTBO 11/0 OCTIOKHE-
HUW 1 yMeHbIIUT cpoku rocuurtanusaiun B [IUT ¢
3-X cyTOK 710 1-X CYTOK, a CPOKH TIOCTICONePAINOH-
HOU peabusmmraruu ¢ 11-Tu cyToK 710 8 CyTOK.

Marepuan u MeTobI

VImMeHHO 911 oKa3aTesn 1 GbLIN BRIOPAHBI B KAYeCTBE
KOHEUYHBIX TOUEK MCCJIEJOBAHUS, TIPOMEKYTOUHBIMU TOY-
kamu sBisinch DUk, cepreunsiit nngeke (CIN); ypo-
Beb N'T -proBNP kax HeszaBucUMOro npejpukTopa Iepu-
OTlepallMOHHbBIX Kap/UaJbHbIX OCJOXHeHUuU [24, 25],
Inotropes Score.

[Ipu npoBejieHIN pacyeTa BeTUYUHBI BBIOOPKH (sample
size) ObLia puHATa BO BHMMaHue pabora B. B. Jlomusopoto-
Ba ¢ COaBT. [26] u cOOCTBEHHBIE IPe/IBAPUTEIILHBIE JAHHBIE O
mmarenbHoct pebbiBanus B [IMT BoiGpantoi kareropun
HAIMEHTOB TIPY OTCYTCTBUU TPOMUIAKTUYECKOTO TIPUMEHE-
nust JIC. PacueTHplii pasmep BHIOOPKH cocTaBiI 36 nmarmeH-
ToB. BbL10 TIpHIATO perenye MPOBOIUTD UCCIIE0BANIE /10
BKJIOUEHUS B KayK/LYIO U3 TPy 110 40 GObHBIX.

B Boenno-MeuinHCKOM opranuzaiuu (r. [oauibHO)
u I'KB Ne81 Mocksot B 2013—2015 rT. 110 €iU11OMY TTPOTO-
KOJIy ObLJIO IPOBEJEHO MYJIBTUIEHTPOBOE PAHAOMU3HPO-
BaHHOE, CJIENOe, MIared0 KOHTPOJIMPYEMOe UCCTIeI0OBAHNE
adexTUBHOCTH PUMEHEHHS JeBOCUMEH/IAHA ISl YIIyd-
HIEHUST PE3YJIBTATOB XUPYPriUUeCKOro JeYeHUs Y TIOKUIIBIX
nanuenTos co cHkennon (meree 50%) MUk pu BHE-
Kap/IMaJbHBIX OIEPAIUSIX.

Kputepun BKIIOYEHNs/MCKIIOYEHUS TIPE/ICTABIECHDI B
Tabur. 1.

B ykasanusrii iepro Bpemenu 6b11o o6eseosano 157
GOJIbHBIX, COOTBETCTBOBABIIMX KPUTEPUsM BKJtoueHust. Oz

Experience in the use of levosimendan in the
preparation and holding of general anesthesia in non-
cardiac surgery is more modest, and data are rather
contradictory [17, 18].

However, we can remember that the drug was
created and tested firstly in patients with chronic
heart failure [19]. Precisely in this category of
patients a multicentre RCT has demonstrated a high
efficacy of levosimendan [20, 21]. Thus, there is rea-
son to believe that as long as the main causes of mor-
tality in patients with reduced IVEF are cardiac
complications [22, 23], the levosimendan infusion
may, ad minimum, reduce the length of stay in ICU
and hospital, and, ad maximum, maydecrease the
perioperative mortality.

Hypothesis. Our hypothesis was that preopera-
tive levosimendan infusion would increase myocardial
contractility of patients with reduced LVEF, reduce
the number of postoperative complications, and
decrease the length of stay in the ICU from 3 days to
one day and recovery time from 11 days to 8 days.

Materials and Methods

The above mentioned markers were chosen as study
endpoints.lintermediate points included LVEF, cardiac
index (CI), Inotropes Score and NT-proBNP level as an
independent predictor of perioperative cardiac complica-
tions [24, 25].

When determining the sample size, a study by V.V.
Lomivorotov et al. [26] and our own preliminary data on
the length of stay in the ICU of a selected group of patients
with no prophylactic use of drugs were considered.
Estimated sample size was 36 patients. This is why it has
been decided to include 40 patients in each group of
patients.

In a military medical organization (Golitsyno) and
Municipal clinical hospital Ne81, Moscow, a single-proto-
col, multicenter, randomized, blinded, placebo-controlled
study of the efficacy of levosimendan was organized with
the aim to improve the results of surgical treatment in
elderly patients with reduced (<50%) LVEF values during
extracardiac surgery.

Inclusion/exclusion criteria are presented in Table 1.

157 patients who met the inclusion criteria were
examined in the given period of time. The study was ran-
domized with inclusion of 81 patients who signed informed
consent (Fig. 1).

Patients were divided into two groups by a shuffle
(the envelope method).

1. Control (comparison group): a standard prepara-
tion of patients for surgery was supplemented by intravenous
(IV) infusion of placebo («Soluvit» , the yellow multivitamin
solution indistinguishable from levosimendan). The rate of
placebo infusion was consistent with levosimendan infusion
at a dose of 0.05 mcg/kg/min — 0.1 mcg/kg/min. One day
before, the operation patients were admitted to the ICU,
where, under the control of non-invasive monitoring, they
were receiving an intravenous infusion similarly to patients
prescribed with levosimendan.

2. The main (study group) — a standard prepara-
tion for surgery had been supplemented by IV infusion of
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BOHPOCBI AHECTEC3MOAOTUN

TaGmmia 1. Kpurepun BKIOYEHNS /HCKIIOUEHHS] GOJBHBIX B HCCIIE0BAHUSI.
Table 1. Criteria for inclusion/exclusion of patients to study.

Criteria

Inclusion

Exclusion

Age: > 60 years and <75 years;
Left ventricular ejection fraction less than or equal to 50%;

Intended operation: laparoscopic hernia repair and laparoscopic cholecystectomy;

The lack of heart attack or stroke in the previous 6 months;
The absence of hypovolemia is not corrected;
Systolic Blood Pressure > 120 mm Hg

Reoperation during hospital stay;
Refusal to sign informed consent
about participation in the study

IIpumeuanue. Criteria — kpurepun; Inclusion — srinouenue; Exclusion — uckimouenne; Age: > 60 years and <75 years — Bospact: >60
aet n <75 ner; Left ventricular ejection fraction less than or equal to 50% — dpaxuns usrnanus nesoro xeayaouka <50%; Intended
operation: laparoscopic hernia repair and laparoscopic cholecystectomy — npezmosiaraemast orepanist: J1anapocKonmdecKas FepHUOILIA-
cTHKa ¥ Janapockonudyeckas xoserpcrakromust; The lack of heart attack or stroke in the previous 6 months — orcyrersue nndapkra
WIn nHCyIbTa B ipefurectyontie 6 mecsines; The absence of hypovolemia is not corrected — orcyrcTBIe HEKOPPUTUPOBAHHOI THITO-
sosiemut; Systolic Blood Pressure >120 mm Hg — cucronnueckoe apreprajibHoe AaBieHue B ucxose > 120 mm pr. cr.; Reoperation dur-
ing hospital stay — nmosropHast onepaius Bo Bpemst ipeObiBarst B craronape; Refusal to sign informed consent about participation in
the study — orkas noamucars nudopMupOBaHHOE coracus 00 yIacTUl B UCCICOBAHUM.

HaKO B UTOTE B MCC/IEI0OBaHIe OBLT paHIoMI3UpoBan 81 ma-
[IUEHT, MOATUCcABINi nHhopMupoBanHoe coryacue (puc. 1).

B cayuaitrom nopsizke (MeTO/ KOHBEPTOB) MAIIMEHTHI
ObLIIM Pa3/leJIEHbl Ha JIBE PYIIIIBL:

1. Koutposbnasg (Tpymnmna cpaBHeHMsS) — CTaHIApPT-
Hast TOJITOTOBKA K XUPYPrUYECKOMY BMEIIATEIBCTRY Oblia
JonosiHeHa B/B uHdysueil maanebo «Soluvit> (pactBop
MOJIMBUTAMMHOB JKEJITOTO 1[BETA, HEOTJIUYNMBIN OT JIEBO-
cuMmenziana). CKOpoCTb BBeleHUs 11aebo COOTBETCTBO-
Basia nH(pysuu jesocumenana B 1o3e 0,05 MKr/Kr/MuH —
0,1 MKT/KT/MUH. 32 CyTKH JI0 OTIepaliy MaIeHToB TToMe-
masmu B [IUT, te moa xoHTposieM HEMHBA3UBHOTO MOHU-
TOPUHTA TIPOBO/IMIN B/B MH(Y3UIO, AaHAJTIOTUYHO TPYIITe
GOJIBHBIX € JIEBOCUMEHIAHOM.

levosimendan solution («Simdaks», Orion-Pharma,
Finland). The drug was administered without loading
dose. The day before surgery, patients were admitted to the
ICU, where, under the control of non-invasive monitoring,
the levosimendan infusion was performed at a dose of 0.05
mcg/kg/min — 0.1 mcg/kg/min.

Table 2 shows the comparative characteristics of
patients in both groups.

As can be seen from the table, patients of compared
groups did not differ by the basic demographic character-
istics, gender and age. The important parametrs as LVEF,
baseline NT-proBNP; the number of patients constantly
receiving beta-blockers and aspirin in the perioperative
period were also similar in both groups. The only differ-

CooTBeTcTBOBaNO
KPHTEPHSIM
BKIOueHusi n=157

Hckmoyensl
110 KPUTEPHUAM
HCKJIIOYEHUs1 n=33

He noanucamn
undopmupoBanHoe
cornacue n=16

Hckmoyenst
H3-3a BOSHUKIIHUX
XHPYPTrHYECKHX
0CJIOKHEHHH n=3

Ioanucamm
undopmMupoBanHoe
cornacue n=83

PangoMu3upoBaHbl PaHnoMu3HpoOBaHbI
B rpynmy B rpymmy
<«JIEBOCUMEHIaH» n=42 cpaBHeHus n=41
HckmoueHo

13-32 HEBOBMOKHOCTH Hcxmoyeno
moawam e { | e

710 OKOHYAHHS "

uccaenosanus n=1 IOBTOpHOM

onepauuu n=1

Brmoueno
B aHanu3 n=41

Brxioueno
B aHanua n=40

Met
inclusion criteria
n=157
Excluded in accordance
with exclusion
criteria n=55
Not signed
informed consent
n=16 Excluded due
to surgical
complications
n=3
Signed
informed consent
n=83
Randomized Randomized
«Levosi dan» comparison group
group n=42 n=41
Excluded due
to inability . EXCI“de‘_i

to trace to < | in conl'lectlon

the end of the study > with .
n=1 re-operation

n=1
Included in the
analyses n=41
Included in the

analyses n=40

Puc. 1. Consort auarpamMma npoBOANMOrO UCCIEOBAHMUS.
Fig. 1. Consort chart of the study conducted.
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Ta6mana 2. OGuast XapaKkTepUCTHKa GONbHBIX CPABHUBAEMbIX TPYIIIL.
Table 2. General characteristics of the patients compared groups.

Indicators Values of indicators in patients groups P
Control Levosimendan

Number of patients 40 41

Average age, years 71+3 70+4 0.5
Gender, m/f, (%) 22740 (55%) 24741 (58.5%) 0.75
Ejection fraction, % 31 (29; 33) 32 (30; 33) 0.28
NT-proBNP, pg/ml 799 (768; 860) 775 (743; 845) 0.26
CI, I/min*m’ 29 (2.7, 3.0) 30(29;3.1) 0.01
Perioperative beta-blockers, yes/% 33/40 (82.5%) 34/41 (82.9%) 0.96
Perioperative aspirin, person/% 36,40 (90%) 37/41 (90.2%) 0.49
Laparoscopic hernia repair, operation/% 17/40 (42.5%) 22/41 (53.7%) 0.92
Laparoscopic cholecystectomy, operation/% 23/40 (57.5%) 19/41 (46.3%) 0.89

IIpumeyanue. 31ech 1 B Tab. 3, 4: Indicators — mokasaresn; Values of indicators in patients groups — 3HaueHust mokasareseii B rpyrnmax
Gosbubix; Control — kontposs; Levosimendan — sieocumenan; Number of patients — uncsio 6osbnbIx; Average age, years — cpejHuil
Bospact, rozsl; Gender, m/f, (%) — noa, Mm/x, (%); Ejection fraction — dpaxuus usrnanus jesoro xkemyaouka ; NT-proBNP, pg/ml —
HEeaKTHBHBII YYacTOK IMpe/iiie-CTBeHHIKAa MO3TOBOr0 HaTpuiilypeTndeckoro moJwumnentuaa, nr/mir; CI, I/minem? — cepiednslii unmexc,
a/muH ¢ M% Perioperative beta-blockers, yes/% — nepuonepannonusiii mpuem 6eta-610katopos, na/%; Periopera-tive aspirin, person/% —
MepUoTIePAIMOHHBIN TIpueM acrpuHa (uesoBek/%); Laparoscopic hernia repair, operation/% — JlanapocKonnyeckast TePHUOILIACTHKA,
omepartn,/%; Laparoscopic cholecystectomy, operation/% — amapocKomirdecKast XOTeMNCTIKTOMUSL. OTteparu/%. 31ech u B Tabu. 3: p —
Tounblit Kpurepuit Ouinepa. /lanHbie peICTaBIeHbI KAK CPEIHIE CO CTAHAAPTHBIM OTKJIOHEHUEM, ME/IMaHbI C MEKKBAPTHIbHBIM HHTEPBA-

JIOM M 10JI1 OT O6J_Llel‘0 KoJin4decTBa.

Note: NT-proBNP — inactive portion of the precursor of brain natriuretic polypeptide; CI — cardiac index. Here and in Table 3: P — sig-
nificance level by Fisher's exact test. Data are presented as means and standard deviations, or medians and interquartile intervals; per-

centage of the total is in brackets.

2. OcnoBrag (ucciemyemast TpyIia) — CTaHAAPT-
Hasl MOJATOTOBKA K OIEPATUBHOMY BMEIIATEIbCTBY ObLiIa
JorosHeHa B/B uH(pY3Uel pacTBopa JIEBOCUMEH/IaHA
(«Cumpaxc», Orion-Pharma, @uunasnaua). ITpenapar
BBOZMJICST 6€3 HArpy304HON /[03bl. 3a CYTKHU JI0 ONepaIiii
narnuenTtos nmomemtaau B [TWT, rae nox xonrposem nenn-
Ba3MBHOTO MOHWTOPUHTA MPOBOAMIN UHDY3HUIO JIEBOCH-
Mmenana B fo3e 0,05 Mxr/kr/mun — 0,1 MKT/KT/MIH.

B Tabuauie 2 npejcraBieHa CpaBHUTENbHAS XapaKTe-
PUCTUKA [AIUEHTOB 0OEUX TPYIILL

Kak BumHOo 13 mpencraBieHHON TabJIUIbI, TTAIIUEHTHI
CPaBHMBAEMBIX I'PYIIT He OTJINYAIIHCH 110 OCHOBHBIM JIEMO-
rpaduvecKuM TOKazaTessiM — IOy U BO3PACTy. DbLin
GIM3KI MekTy co00ii 1 TaKkhe BasKHble MCXO/HBIE OKa3a-
TeJsu, Kak (PpakIfis N3THAHU JIEBOTO JKeJIyJOUKa, UCXO/-
Hbiii ypoBeHb NT-proBNP; koJsinuecTBO mNaiuneHToB, I0-
CTOSIHHO TPUHUMAIONMNX OeTa-0I0KaTOphl U ACHUPHH B
[eproIepaImoOnHOM nepro/ie. EquHcTBenHoe otmane 00-
HapyskeHo B 3HaueHun moxazarenss CU (2,9 (2,7; 3,0)
Ji/MuH *M* B KouTpoasHoit u 3,0 (2,9; 3,1) i1/Mum M’ B nc-
caemyemoii rpymie; p=0,01).

Pacnipeniesienne 60JIbHBIX B 3aBHCUMOCTH OT 0ObeMa
OIIePaTUBHOTO BMENIATENbCTBA MIPEJICTABIEHO HA PUC. 2.

Bce Goubhbie, mostyuasiime BB B nipenonepannonnom
nepuo/ie, MPOJIOJIKAIN IIPUEM TIPenapaToB 0 JHS olepa-
MU ¥ BO30OHOBJISLIA €T0 CPa3y MOc/e CHSTHSI OTpaHide-
HUI HA IPUEM JKUAKOCTU per 0s. TakuM ke 06pasoM 110CTy-
nagu U ¢ acnupunoM. Ilpuem acrnupuna crapajanuch
BO300HOBUTD B IIEPBbIe 24 yaca MoCJie Olepariu.

BceM GoIbHBIM TPOBOANIII CTAHAPTHYIO IPEMeInKa-
o B masrate 3a 0,5 gaca 710 TPaHCTIOPTHPOBKH B OTIEPaIii-
OHHYIO: BBOAWIN TOPMUKYM B 03¢ 0,1 Mrexr' B/M.

WMHayKIio aHecTe3ny IMPOBONIN TOCTEIOBATEIb-
HbIM BBejleHueM (entanumia (2 MKrekr') u rmporodosa
(1,7£0,4 mrexr"). MaTy6anmio Tpaxeun BBIMOJHIAINA Ha (o-
He ToTajbHOIi Muoriernn (HumGexe — 0,5 Mrexr') mox

«Placebo» Levosimendan
OLH
H LC

Puc. 2. Pacnpezienienue GOJbHbIX B IPyNNax B 3aBUCHMOCTH OT
BbIIOJIHEHHOM ONepalum.

Fig. 2. The distribution of patients in groups depending on the
operation.

Ipumeuanue. «Placebo» — mnane6o; Levosimendan — seBocu-
menzan; LH — namapockonmyeckas repauonactika; LC — ymama-
POCKOTHYECcKast XOJIEIHCTEKTOMUSI.

Note. LH — laparoscopic hernia repair; LC — laparoscopic chole-
cystectomy.

ence found was the values of the CI: 2.9 (2.7; 3.0) | /min  m*
in the control group versus 3.0 (2.9; 3.1) I/min*m? in the
study group; P=0,01.

The distribution of patients depending on the type of
a surgery is presented in Figure 2.

All patients treated with S-blockers (BB) in the pre-
operative period continued drug treatment until the day of
surgery and resumed receiving BB immediately after the
lifting of restrictions on peroral fluid intake. Likewise
aspirin was received. Attempts to receiving Aspirin were
made during the first 24 hours after surgery.

All patients underwent a standard premedication in
the ward 0.5 hours before transportation to the operating
room; dormicum was administered intramuscularly at a
dose of 0,1 mg/kg.

Induction of anesthesia was performed by sequential
administration of fentanyl (2 pgekg') and propofol
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koutposiem TOF (TOF-Watch, Organon, Hugepaanzbr) u
moruTopuHTa BIS (40—60 oTH. en.). Ilognepskanne anec-
Te3uu npoBoansu cesodaypanom (1,0—1,2 06%) u denra-
uausioM (1,8+0,4 Mxrexr'emun') Ha hoHe TOTAILHON M-
omnernu (Humbexc — 0,04+0,01 mrexr' euac™).

Bcem narmentam nposomguiin UBJI B peskumve CMV
anmapatom Fabius GS+ ¢ uHTErprpoBaHHBIM MOHUTOPOM
Infinity M (Dréger, Tepmanms).

Bcem GosibHBIM B peskuMe online mpoBOAMIM MOHUTO-
punr: KT ¢ noacuerom YCC; A/l HeMHBAa3UBHBIM METOJIOM;
SpO, ¢ 1myIbCOKCUMETPUYECKOIT KPUBOIT; 00beMa BjioXa,/ Bbl-
noxa; FiOy; EtCOy; 4acToThl JbIXaHMs; TePMETUYHOCTH JIbI-
XaTeJIbHOTO KOHTYPA; COZlepsKaHusl ceBodrypaHa B CBEXKel
ra30BO-HAPKOTUYECKON CMECH U KOHIIE BBIZIOXA.

Mg YII-9xoKI wucnonb3oBanu ammapar Sonos
Agilent 5500 w wmysbrumanoBeiii gatyuk  Omni-2
(Philips). B 4-xamepHoii MpOEKIUU «METOAOM [HCKOB»
(Simpson) omnpenensin UK, KIOJIK u KCOJIK.
s onpenenenus GUJDKTT BusyanuszupoBaiu 1ore-
peunoe ceuenre JI7K Ha ypoBHE TANMIIIISIPHBIX MBIIIIT IPU
TpaHcracTpasbHoM mnostokennn paranka. OUJIK - BbI-
yucssin 1o hopmyre: OUIIK = 100%* (KATIIK p —
KCIVIK ) / KATLJIK pp, tie KATTJIZK — xoneuno-aua-
crosmueckas mionans JIK, KCIIJIJK — koneyno-cucro-
myeckas mnomans JIXK. MOK (MuHyTHBINH 00beM KpoBO-
00GpAIIeHNsT) OTIPE/IETISIIN 110 CTAHIAPTHON METONKE.

Astroput™ yrpasJjieHust TayOUHON aHeCTe3Un 1 reMo-
JIMHAMUKOI

[leneBbivMu rokaszaTesisiMu GbLIN BHIOPAHBI CIIEYIOIIHE:

1. BIS — 40—60 ex. Peryauposasu 60J10caMu mpo-
nodoma (20 mr, mpu mpeBwiienny mopora B 60 ex1.) u yBe-
JyeHneM i ymenpiierneM ETanesth.

2. YCC — 50—90 yu/mumn. [Tpu mpeBbITIEHNN yKa-
3aHHBIX 3HaUeHWH U HeahheKkTnBHOCTH MH(Y3UOHHON Te-
parnuu, MoAKIIOYAIN TO3UPOBAHHYIO HHQYZUIO ICMOTIOIA;
Ecin YCC cuuskanach 10 50 yji/MUH 1 MeHee, TO UCTIO b=
30BaJIU OBTOPSIONIHECS GOJIOCH ATPOTIHHA, U (UJIN) TIPO-
BOIMJIN BpeMeHHYyIo upecniutiieBoHyo DKC.

3. Al cpearee — 65—90 mm pr. c1. TIpu mipeBbiiie-
HUU YKa3aHHBIX 3HAUEHUIL, IPesKie Bcero, obpariaiu BHU-
manue Ha BIS (em. mynkr 1), u ucnosnb3oBasu GoJOCH
denranmna (50—100 mkr). Ecim Allcp cumkanoch o
YPOBHSI MeHee 65 MM PT. CT., TO TIPOBOMIIN NHDY3HOHHYIO
npoly ¢ Harpyskoii (6osoc crepodyHAMHA 4 MJI/KT), TIPH
orcyTteTBun adderra mogrodan nHbysnio 1o6yTaMmuHa
€ HAYATHLHON CKOPOCTDHIO 5 MKT/KT ® MUH.

4. Ilpm pa3BuTHM CTOWKOI 'MIIOTEH3UU IIPU BBEJIE-
HUM JIeBOCUMeHaHa (TUIoTeH3usi co 3HadenueMm AJlcp
<60 MM pPT. CT. B TedeHne bosree 15 MUH TIPH [103€ JIEBOCH-
Mmenmana Mernee 0,05 MKT/KTeMUH, TpeOyIonas BBEACHUS
JH00yTaMKUHA CO CKOPOCTBIO OoJjiee 7 MKI/KI'® MUH UJIM HO-
panpenanmnaa (>0,2 MKr/kremMuH) wHQY3UIO Iperapara
npeKkpamaiu. boJbHbIX, TeM He MeHee, aHATM3UPOBATIN B
COCTaBe UCCJIeyeMON IPYIIIIbL.

[To oxoHYAHWY OTIepaIuy BCeX TTAIEHTOB TOMETIAIN
B [IUT. conmp3oBanu naeHTHYHYTO TAKTUKY TIPOBEIEHUST
uH(Y3UOHHOHU Tepanuu B 00eux rpyImnax: crepodyHIuH ¢
HAYAIHLHOI CKOPOCTBIO 2—5 MJI/KT ® 4ac.

O6e36omBanKe B TIOCJAEOTIEPAITMOHHOM (11/0) Mepuo-
Jle TIPOBOJIMJIN C MCIOJIb30BaHreM JopHokcrkama (Keedo-
kaM, Nycomed (ABCTpusi), KOTOPbIiT BBOAUIN <10 Tpeho-
Banuio» B 03¢ 0,1 mr/kr B/m. Ornenka 1o BU3yaibHo —
anasoroBoil mkane «BAIIl> Bo Bpemsi 1peObiBaHUs B
ITNT ne posmkHa Oblia MPEBbIIATh 3-X 6a/lIoB.

(1.7£0.4 mgekg"). Tracheal intubation was performed on
the background of a total muscle relaxation (Nimbex — 0.5
mgekg") under the control of TOF (TOF-Watch,
Organon, Netherlands) and BIS monitoring (40—60 rel.
units). Maintenance of anesthesia was performed with
sevoflurane (1.0—1.2 vol%) and fentanyl (1.8+0.4 pgekg
'emin™) over the total periodic paralysis (Nimbex —
0.040.01 mgekg'+h").

All patients underwent mechanical lung ventilation in
a CMV mode with the aid of a Fabius GS+ machine
equipped with an integrated Infinity M monitor (Dréager,
Germany).

All patients were on-line monitored for the following
parameters: ECG heart rate by counting; non-invasive
blood pressure; SpO, with pulse oxymeter curve; inspira-
tory/expiratory volume; FiO,; EtCO,; respiratory rate;
tightness of the breathing circuit; sevoflurane content in
fresh gas-drug mixture and at the end of expiration.

Device Sonos Agilent 5500 and a multi-sensor Omni-
2 (Philips) were used for transesophageal echocardiogra-
phy. The 4-chamber projection <«method drives»
(Simpson) determined LV EFS, LV end-diastolic volume
and LV end-systolic volume. To determine the Transgastral
(TG) LVEEF cross-section of the LV at the level of papillary
muscles during transgastral position sensor was visualized.
The Transgastral LV EF calculated by the formula:

LV EFTG = 100%*(EDLVATG — ESLVATG) / EDL-
VATG, where EDLVA was the end-diastolic left ventricular
area and ESLVA was end-systolic left ventricular area. The
minute volume of blood circulation was determined by the
standard method.

The control algorithm of the depth of anesthesia and
hemodynamics.

Targets were chosen as follows:

1. BIS — 40—60 units. Adjusted boluses propofol
(20 mg, exceeding the threshold of 60 units) and increas-
ing or decreasing ETanesth.

2. HR — 50—90 beats/min. If these values were
exceeded and infusion therapy was inefficient, the infusion
of esmolol dosage was initiated. If the heart rate decreased
to 50 beats/min or less, the repetitive use of atropine
boluses, and (or) a temporary transesophageal pacing were
performed.

3. Mean arterial pressure (MAP): 65—90 mm Hg.
When exceeding these values, the attention was drew to
BIS (see item 1), and boluses of fentanyl were employed
(50 — 100 mcg). If MAP decreased to less than 65 mm Hg,
the infusion test was performed t with a load (stero-
fundin bolus of 4 ml/kg); if there was no effect, the
infusion of dobutamine was initiated at an initial rate of
5 meg/kgemin.

4. With the development of persistent hypoten-
sion when injecting (at a hypotension with MAP value
<60 mmHg over 15 min at a dose of levosimendan less
than 0.05 ug/ kgemin that required infusion of dobuta-
mine at a rate of over 7 pug/kgemin or norepinephrine
>0.2 pg/kgemin), infusion of the drug was stopped.
Patients, however, were tested within the studied group.

After surgery all patients were transferred to the ICU.
We used identical tactics of infusion therapy in both
groups: Sterofundin an initial rate of 2—5 ml/kgeh.

Analgesia in the postoperative (p/o) period was per-
formed with lornoxicam (Xefocam, Nycomed,Austria),
which was administered intramuscularly (i/m)»on
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Onenka roroBHOCTH nanuenTa /st nepeoa us IIAT
B HaJiaTy OGIEXHPYPrHYeCcKoro oraenenust. /st onpese-
JIEHUsI BpEMEHU TOTOBHOCTH TIalleHTa K iepesojy u3 [TUT
B majgary OOLIEeXUuPYPrudeckoro OT/AeJEeHUsT UCII0JIb30Ba-
Jack MomuurmpoBantas mkana Aldrete J.A. (1970) [27],
OCHOBHbBIE TIPUHITUITBI KOTOPOI U3JI0JKEHBI HUKE:

1. 6OJBHOIT MOJIHOCTHIO OPUEHTUPOBAH, TPABUILHO
HazpiBaeT (haMUJIHIIO, a[pec, HOMep OMAIIHero TesedoHa;

2. OOJIbHOII MOAHMMAET TOJIOBY, PYKH, CaAMOCTOSI-
TEJIBHO TIOBOPAYMBACTCS B TIOCTEH (MOXKET CAMOCTOSI T b-
HO TIEPENTH € KPOBATH HA KATAJKY);

3. orcyrcrByeT 60seBoOi cuHApoM (MeHee 3-X Gai-
JIOB TIO BU3YaJIbHO — aHAJIOTOBOIA IITKaIe);

4. HeT HapyIIEHWIT IbIXaHUs1, KPOBOOOPAIIIEHUS;

5.  OTCYTCTBYIOT TIPU3HAKH TTOCIEOMEPATTHOHHOTO
JeJIUPUS ¥ aKUTAIUH.

Kpurepuu BpINCKY U3 cTalMOHapa. Perrenie o BO3-
MOJKHOCTH BBIIUCKU U3 CTAIMOHAPA TPUHIUMATIOCH XUPYP-
ramu 6e3 yuacTusi Bpaueil — aHecTe3n0I0r0B-peaHMaTo-
JI0TOB. MUHUMaJIBHBIN CPOK HPEeOBIBAHMSI B CTAIHOHAPE
COOTBETCTBOBAJI BHYTPEHHUM HOPMATHBAM TOCITUTAJIS;
MIPEBBIIIEHUE ATOTO CPOKA CBUETEIBCTBOBAJIO O BO3HUK-
HoBeHNN OCJHOKHEHUN, OCHOBHBIMU KPUTEPUSIMH CUUTA-
JI: CTaOUIIbHOCTh TEMOJIMHAMUKU U CEPIAEYHOTO PUTMA,
OTCYTCTBHE PaHeBON WH(MEKINH, OBBIIIEHI TEMIIEPATY-
PbI, HOPMATU3AIHSI IEPUCTAIBTUKI KUIIEYHUKA, CIOCO0-
HOCTb K CaMOOOC/IyKUBAHUIO,

HccaenoBanue. oy BblieseHbl 3 aTamna nccae0Ba-
HUST:

1. Wcxom: 3a 24 vaca 10 Havasia ornepamuu repen
undy3uei JeBocuMeHIaHa uiu mianeto;

2. Vugyxius: mocse NHAYKIMY aHECTe3WN 10 Hava-
Jia oriepaiuu;

3. 24 ugaca 1/o: dyepe3 24 yaca 1OcCjie OKOHYAHUS
oriepanuu;

Ha KoTopbix (hukcuposasnn snavenus CU, ®Uik. Ha
Tex ke aranax 6pajn mpody KPOBU st ONPEIENICHUsI CO-
nepokanns NT -proBNP.

@ukcupoBai HeOOXOAUMOE BpeMsi TpeObIBaHUS B
I[TUT u cranmonape, 4acToTy pa3BUTHA MH(MAPKTOB M MH-
cysibToB B pannue (710 30 cyTOK) CpOKHU TOCJI€e TepeHeceH-
HOI ortepari, 30-TH THEBHYIO U TOIOBYIO JIETAIBHOCTb.

Inotropes score onpeessyin Kak MaKCUMaJIbHOE 3HA-
yeHue CKopocTH nHQysuu 100yTaMuHa B TeueHre aHecTe-
3UU U NEPBIX 24 YaCOB TOCJIEONEPAIMOHHOTO TTEPHO/IA.

CrarucTuueckuil aHaIN3.

KousiuecTBetbie TapaMeTpbl IPeIBAPUTETLHO AaHAIN-
3MPOBAJIN HA HOPMAJIBHOCTD pacipe/iesienus tectamu JIn-
smuecdopca u [lanmupo-Yunka. [l cpaBHeHnss HOpMaIbHO
pacIpeie/IeHHbIX KOJTMYECTBEHHBIX BEJUUUH MCIIOJIH30Ba-
s t-xputepuit Ctbiofenta. /151 cpaBHeHUs] KOJTMYECTBEH-
HBIX BEJIMYNH C HCHOPMAJIbHBIM pacIpe/ieJICHUeM MprMe-
usn U-kpurepuit Yuruu—Manna.

[T cpaBHEHUST KaUeCTBEHHBIX [TPU3HAKOB UCITOJIb30-
BaJI KpUTEpUii y* (XM-KBapatT) U TOUHbIH Kputepuii Du-
nrepa.

[l aHaM3a MHAMMKY TOKa3aTesieil ¢ HEHOPMaJib-
HBIM paclipe/ieJIeHueM PUMEHSJIN PaHTOBbII JHCIIePCH-
onubIit ananmu3 o OpuaMeHy ¢ aoCTePUOPHBIM AHATUZOM
C MCITOJIb30BAHMEM TAPHOTO TecTa Buikokcona u mnompas-
ku Bondepponn.

Cpeznnne 3HaueHNST HOPMAJIBHO PACTIpe/e/IeHHBIX KO-
JINYECTBEHHBIX T1aPAMETPOB TPEACTABICHBI CPEIHUM
apuMETUYECKIM CO CTAHIAPTHBIM OTKJIOHCHHUEM, a He-

demand» at a dose of 0.1 mg/kg. Assessment according to
visual analog scale during the stay in the ICU should not
exceed 3 points.

The assessment of readiness of the patient for trans-
ferring from ICU to the general surgery department
ward. To determine the readiness of the patient to transfer
from ICU to the ward of general surgical department, a
modified scale Aldrete J. A. (1970) [27] was employed;, the
basic principles of the scale are shown below:

1. The patient is fully oriented, correctly calls the
name, address, home phone number;

2. The patient raises his head, hands, independently
rotates himself in the bed (can move from the bed to
a wheelchair);

3. There is no pain (less than 3 points on visual —
analogue scale);

4.  Nor respiratory disorders, nor alterations of
blood circulation are evident;

5.  There are no signs of postoperative delirium
and/or agitation.

Criteria for discharge from the hospital. The deci-
sion on the discharge from hospital was taken by surgeons
without the involvement of anesthesiologists-reanimatolo-
gists. The minimum stay in the hospital met internal regu-
lations of the hospital; exceeding of this term indicated the
occurrence of complications. The main criteria are: stabili-
ty of hemodynamics and cardiac rhythm, no wound infec-
tion, no fever, normalization of intestinal motility, the abil-
ity to self-service.

Study. There were three stages of the study:

1. Initiation: 24 hours before the operation prior to
the infusion of levosimendan or placebo;

2. Induction: after induction of anesthesia before
the surgery;

3. 24 hour p/o: 24 hours after the operation;

At each stage the values of CI and LVEF were evalu-
ated, and a blood sample was harvested to determine the
NT-proBNP.

The required time of staying at ICU and ward, fre-
quencies of myocard infarction and insults in early (up to
30 days) period after the surgery, and 30-day and 1 year
lethality were registered.

Inotropes score was defined as the maximum rate of
infusion of dobutamine during anesthesia and the first 24
hours post-surgery.

Statistical analysis. Quantitative parameters were
analyzed for normal distribution by Lilliefors and
Shapiro-Wilk tests. For comparison of normally distrib-
uted quantitative variables t- Student test was used.
When the distribution of quantitative differed from nor-
mal one, Mann-Whitney criterion was used.

To compare qualitative attributes criterion y* (chi-
square) and Fisher's exact test were employed.

To analyse the dynamics of parameters that did not
follow the normal distribution, rank analysis of variance
according to Friedman with a posterior analysis using the
paired Wilcoxon test and the Bonferroni correction were
employed.

Mean values of normally distributed quantitative
parameters were presented by arithmetic means and stan-
dard deviation; for variables the distribution of which was
differed from the normal one, the median and interquartile
range were calculated.Differences were accepted as statis-
tically significant at the level of P<0.05.
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TaGauna 3. IlokasaTenau NocaeoNePANOHHOI JI€TATLHOCTH U YACTOTHI PA3BUTUS OCIOKHEHHUIT (MHpapKT MHOKapIa U

HHCYJBT) B CPAaBHHBAaEeMBbIX IPyNIax.

Table 3. Postoperative mortality and the incidence of complications (myocardial infarction and stroke) in compared

groups.

Indicators Values of indicators in patients groups P
Control Levosimendan

30-day mortality 2/40 (5%) 1/41 (2.4%) 1.0

Annual mortality 4/40 (10%) 2/41 (4.9%) 0.36

Myocardial infarction within 30 days p/o 4/40 (10%) 1/41 (2.4%) 0.36

Stroke within 30 days p/o 2/40 (5%) 1/41 (2.4%) 1.0

IIpumevanue. 30-day mortality — 30-aHeBHas neranbrocTs; Annual mortality — rogosas setanbHocTb; Myocardial infarction within 30
days p/o — ungapkr muokap/a B tedenne 30 aueii mocse oneparn; Stroke within 30 days p/o — uncyssr B redenue 30-Tu gHel moce

orepariu.

Ta6imua 4. HekoTopble NoKa3aTeau Te4eHHs IIePHONePAIMOHHOTO IEPUO/IA B CPABHUBAEMbIX IPYNIaX.
Table 4. Some indicators of current perioperative period in compared groups.

Indicators Values of indicators in patients groups P Method of statistical analysis
Control Levosimendan

Inotropes 33/40 (82,5%) 18/41 (43,9%) 0,001 «* (chi-square)

Inotropes score 7(5;8) 0 (0;5) 0,00001 Mann-Whitney U-Test

ICU, days 3(2;4) 1(1;2) 0,00001 Mann-Whitney U-Test

Days inpatient 10 (9; 11) 7(7;8) 0,00000 Mann-Whitney U-Test

IIpumeuanue. Inotropes — unorpornsl. 3xech u B Tabi. 5: [notropes score — 103a 1o6yTamuna, HeoOXoaUMas st nojepxanus sddek-
TuBHOro KpoBoobGpaienus; ICU, days — cpesnee Bpems nipeObiBaius B iajiaTe MHTEHCHBHON Tepaniuy; Days inpatient — cpeiee Bpemst
npebGbiBanus B craimonape. Method of statistical analysis — Metox cratncTuyeckoro ananusa.

Note. Here and in Table. 5: Inotropes score — dobutamine dose required to maintain effective blood circulation; ICU, days — average

stay in intensive care unit.

HOPMAJIBHO PACIIPE/IeIEHHBIX — MEANAHOM € MEXKKBap-
TUJTBHBIM UHTEPBAJIOM.

Paznuuust TMPUHUMAIN CTATUCTHYECKW 3HAYUMBIMU
pu yposte p<0,05.

[l pacueToB mMcnosb30BaIH MporpaMMer Statistica 8.0
(StatSoft, Inc.) u MedCalc 12.5.0.0 (MedCalc Software
bvba).

PesyabraThl 1 00CyK/IEHHE

Bimaunue ungysun JeBocuMeHIaHa Ha MOKa-
3aTeJy JIeTAIbHOCTH U BpeMsI TOCIHTAIU3alUH.

CraTucTuiecky 3HAYUMbIX MEKTPYITIOBBIX OT-
JU4unil B nokasaressax 30-Tu JHEBHOU U T'O0BOI Jie-
TAJILHOCTH OOHAPY:KeHO He ObLo (Tadu. 3).

Yucio 60JbHBIX, HYKIABITIXCSI B HHOTPOITHOM
HOJJIEPKKE B UHTPA- U OJIMZKAMIIIEM TTOCIE0TIEpaTy-
OHHOM TIEPUO/IE, OBLIO 3AMETHO HUKE B UCCIIENYEMOI
rpyrire (tabJr. 4).

Jlosa nobyramuna, HeoOXoauMast I IIO/Iep-
sKaHust 3GhOEKTUBHOTO KPOBOOOPAIIEHUS, OTJIYa-
JIACh CYIIECTBEHHO: B KOHTPOJBHON TPYIINIEe OHA CO-
crasiisiia 7 (5; 8) MKr/Kr e MuH, a B uccJenyemoin — ()
(0; 5) mxr/xremun (p<0,001). 1o BaskHOE 06CTOS-
TEJILCTBO: IJist 0OECIIEYEHNUST aJIeKBATHOTO CEPIETHO-
ro BbIOpOCca W TKaHeBOW mepdysur B KOHTPOJbHON
rpyrtie 33 60sbHbIM U3 40 OTpeboBaNACh HHGDY3HS
no0yTaMuHa CO CPeIHEN CKOPOCThIO 7 MKT/KI*MUH.
B rpynne ¢ mpeaBaputenbHON MHGY3UEH JeBOCH-
MEH/IaHA U KOJIMYECTBO TAKUX MAIUEHTOB OBLIO MOY-
THU B /IBa pa3a MEHbIIe, 1 IS 3HAUNTEIbHO HITKE.

The calculations were performed with the aid of the
program Statistica 8.0 (StatSoft, Inc.) and MedCalc
12.5.0.0 (MedCalc Software bvba, Ostend, Belgium).

Results and Discussion

Effect of levosimendan infusion on mortality
rates and hospitalization time. Analysis showed no
statistically significant intergroup differences in 30-
day and annual mortality (Table 3).

Table 4 demonstrates that the number of
patients required an inotropic support during the
intra- and immediate postoperative period was sig-
nificantly lower in the study group compared to the
control group.

It was shown that the dobutamine dose
required to maintain an effective blood circulation
differed significantly: in the control group it was 7
(5; 8) pg/kgemin, whereas in the study group no
dobutamin required, 0 (0; 5) pg/kgemin (P<0.001).
Importantly, to ensure adequate cardiac output and
tissue perfusion in the control group, 33 of 40
patients required infusion of dobutamine at an aver-
age rate of 7 ug/kgemin. In the group with pre-infu-
sion of levosimendan the number of such patients
was almost twice smaller and IS values were signifi-
cantly lower.

Development or decompensation of a heart fail-
ure (according to previous study on the dynamics of
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TaGauna 5. IIpeMKTOPbI YIMHEHUS CPOKOB FOCIHUTAIU3AIMA B KOHTPOJIBbHOH rpynme (K03} GuIenTs! Koppesiuy ¢

p<0,05).

Table 5. Predictors of prolongation of hospitalization in the control group (correlation coefficients with P<0.05).
EF EF EF24 BNP BNP BNP CI CI CI Inotropes ICU Days

induc induc 24 source induc 24 score days inpatient

EFori 1.00 082 0.69 -0.55 -040 -042 083 078 072 -0.49

EF induct 082 1.00 074 -0.59 -042 -044 077 073 0.69 -0.41 -0.37  -0.35

EF 24 0.69 0.71 1.00 -0.58 -0.46 -048 0.67 0.65 0.62 -0.45

BNPori -0.55 -0.59 -0.58 1.00 073 081 -041 -046 -0.54 0.54

BNP induct -0.40 -042 -046 0.73 1.00  0.90 -0.46 0.41

BNP 24 -0.42  -0.44 -048 081 090 1.00 -0.50 0.46

Cl ori 083 077 0.67 -0.41 1.00 087 0.72 -0.48 -0.37  -0.48

CI induct 0.78 073 0.65 -0.46 087 1.00 0.70 -0.39 -0.34

CI 24 072 0.69 0.62 -0.54 -046 -0.50 0.72 0.70 1.00 -0.65 -0.46  -0.50

Inotropes score -0.49 -041 -045 0.54 041 046 -048 -0.39 -0.65 1.00 0.59 080

ICU days -0.37 -0.37 -0.46 0.59 1.00  0.89

Days inpatient -0.35 -048 -0.34  -0.50 0.80 089  1.00

IIpumeyanue. JTanbl: OTi — <UCXOAHO»; induct — «uHAYKIUA»; 24 — «24 waca nocse onepain»; EF — dpakius usrnanus Ha Bbilie-
ykazannbix atamnax; BNP — conepsxanne NT-proBNP na Borneykasannbix atanax; CI — cepieunpiii MH/IEKC HA BBIIEYKA3aHHBIX HTAIaX.
Ipudt: Cpenuss ymepennas koppessius; CpenHss 3aMmeTHast Koppesiust; CUabHas KOPPETIAINL.

Note: Stages: ori — originally; induct — «Induction»; 24 — «24 hours after surgery»; EF — ejection fraction on the above stages; BNP —
NT-proBNP level in the above-mentioned stages; CI — cardiac index in the above-mentioned stages. Type style: Average moderate cor-

relation; Noticeable average correlation; The strong correlation.

PaszBuTne nin mekoMIeHcanus cepacuHon He-
noctatoarocTH (1o gauubiM auHamMukn DUk, CU
u cozpepxkanusi NT-proBNP [em. ¢. 54]) nocaysxumiu
OCHOBHOI TIPUUYUHOI MPOJIEHHOTO MPeObIBaHUS B
[TUT u cranmonape 1maiueHToB KOHTPOJbLHON IpyII-
nbl. Tak Bpemst npeGoiBanust B [INT cocraBmio B
KOHTPOJIbHOM Tpytiiie 3 (2; 4) cyTOK, a B OCHOBHOII 1
(1; 2) cytku; B cranimonape — 10 (9; 11) cyroxk, mpo-
tuB 7 (7; 8) CyTOK, COOTBETCTBEHHO.

BrisiBiieHNe PEUKTOPOB YAJIMHEHUS CPOKOB
rocnuraau3anuu. B KOHTPOJIbHOU TpyIiie cpeHsis
(3ameTHas1) KOppessiiMOHHAs CBSI3b BpeMEHHU Iipe-
6oiBanust B ITUT ycranoBiieHa ¢ 1030# HHOTPOITHBIX
[pernapaToB, MCIOJIb3yEMbIX B IIEPUONIEPAITMOHHOM
nepuoze (IS) (=0,59; p<0,05); cpenusiss (ymepeH-
Has) oTpUllaTesJbHas — C:

s O, (=-0,37; p<0,05);

o CU, 00 (r=-0,37; p<0,05) n

o Cly acanso (r=-0,46; p<0,05).

ITU Ke TIOKA3aTEeNN CIYKUJIN MPEIUKTOPAMU
MPOJVIEHHOW TOCITUTAIM3AINN [AIIUEHTOB 00CYK/Ia-
emoii Tpytis (Tabu. 5).

3aciykKuBaeT BHUMAHUS CPEAHSAS OTPUIA-
TesbHas KoppeJsnuoHHast cBsisb NT-proBNP n
DUk (taba. 5), 4TO MOATBEPKIAET U3BECTHOE
MHEHUE O B3aHMO3aMEHSIEMOCTH O00CYIKIAEeMbIX
nokasartesieil mpu BbIPaOOTKe CYXKAEHUN O HaJIu-
YU U CTENEHW BBIPAKEHHOCTH CEPACYHON HEJ0-
CTATOYHOCTH.

B ocHOBHOIT rpyiiiie Oblia OGHAPYKEHA OYEHD
CHJIbHAsT KOPPEJISIIIMOHHAS CBSI3b BPEMEHU 1peObIBa-
Huss B IIMT ¢ mnokasarenem <«inotropes score»
(r=0,97; p<0,05).

CuibHag KOPPEJISAIMOHHAS CBA3b BPEMEHU TOC-
nutasmsannn B [T ormeuena ¢ ypoBHem NT-
proBNP wna srtane unpykiuuu anecresun (r=0,73;

LVEF, CI and content of NT-proBNP) were the main
reasons for a prolonged stay in ICU and hospital for
patients from the control group (Table 4). Threfore,
patients staying in ICU was 3 (2; 4) days for the con-
trol group, and 1 (1; 2) day for the study group, where-
as the hospital staying was10 (9; 11) days (for control
group) and 7 (7; 8) days (study group).

Identifying predictors of prolongation of hos-
pitalization. In control group, a moderate positive
correlation between the length of stay in the ICU
and a dose of inotropic drugs used in the periopera-
tive period (IS) was established: r=0,59; P<0.05).
Moderate negative correlation coefficients were
determined for length of ICU stay and following
parameters:

*  EF, quction (=-0.37; P<0.05);

o Clyyee (r=-0.37; P<0.05);

¢ Clyshours po (1=-0.46; P<0.05).

These parameters might serve as predictors of
prolonged hospitalization of patients from the con-
trol group (Table 5).

Moderate negative correlation between NT-
proBNP and IVEF (Table 5) deserves attention since
it confirms the well-known opinion on the inter-
changeability of parameters when making judgments
about the presence and severity of heart failure.

In the study group a very strong correlation
between the duration of staying in the ICU and the
index «inotropes score» was revealed: r=0.97; P<0.05.

A strong correlation coefficient between the
longevity of hospitalization at the ICU and NT-
proBNP level at the stage of induction of anesthesia
(r=0.73; P<0.05), whereas the correlation coeffi-
cients of longevity of ICU stay and LVEF during the
«induction» or «24 hours p/o» and Cly, ,,, were of
moderate values.
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Puc. 3. ROC — xpussie s 30-1HeBHOI IeTaTbHOCTH B KyMYJIsI-
THBHOI1 rpynme (n=81).

Fig. 3. ROC curves of 30-day mortality in the cumulative group
(n=81).

Ilpumeuanue: 3xech n st puc. 4: Sensitivity — 4yBCTBUTENb-
HocTh; Specificity — creruduuIHOCTD; DTAIbL: Ori — <UCXOLHOY;
24 — «24 yaca nocie onepaiuuy; induct — <«uHayKiws»; NT-
proBNP — conepskanie Ha BoieykazaHHbix aranax; EF — ¢dpak-
1151 M3THAHUSI HA BBIIIEYKA3aHHbIX 9Tallax.

Note: For Fig 3. 4: Stages: ori — originally; induct — «Induction»;
24 — «24 hours after surgery»; NT-proBNP level in the above-
mentioned stages; EF — ejection fraction on the above stages.

p<0,05); cpenneii crenenn ¢ Uk Ha 9Tamax «uH-
aykuusa» n «24 gaca 11/0» 1 Clyy ey v /0-

Te ke TPEAMKTOPDI OTIPEAETSIN U TIPOIOJIKU-
TEJIBHOCTH TOCTTUTAIU3AIIH.

IIpenuxtopsr 30-TH AHEBHOIT U rOA0BOII Je-
taabHOCTH. OJHWM U3 JYYIIUX COOTHOIIECHUI
YyBCTBUTEJIBHOCTb/CcIeIU(UIHOCTD B IJIaHE
nporuosupoBanusd 30-Tu THEBHON JIETATbHOCTH B
KYMYJSITUBHOI rpyime o06Jagal MOKa3aTelb
«NT-proBNP» na arane «ucxon» — AUC=0,86
[0,77 to 0,93] p<0,0001 (puc. 3).

Hecxkombko MeHbIIel TPOrHOCTUYECKON 3HAYH-
MOCTBIO ObJlaziany Takue nokasareau, Kak NT-
proBNP,,... (AUC=0,82 [0,71; 0,89]; p=0,0004) u
NT-proBNP,,,. s (AUC=0,77[0,67; 0,86]; p=0,02).

Opnaxo HambOJIbIIEH IIPOrHOCTUYECKON IeH-
HOCTBIO O0Jiazias Tokazatesnb <«Inotropes Scores
(AUC=0,89 0,80; 0,95]; p<0,0001).

Te »xe moKa3aTe M COXPAHAIN CBOE 3HAUECHUE 1
IIPY aHAJIN3€E TOMOBOM JIeTAILHOCTHU (pHC. 4).

OpHako B JIAHHOM cJiydae HauOOJIbIIed Tpo-
THOCTUYECKON MEHHOCTHIO 00Jtazas kpurepuii «NT-
proBNP ucxony»: AUC=0,88 [0,79; 0,94]; p<<0,0001.

Paspiesierine GOJBHBIX HA TPYIIIBI <JIEBOCUMEH-
JIaH» W «KOHTPOJIb» OCTABJIAJIO B CHJIE TIPOTHOCTHYE-
CKOe 3HAYCHME OMUCAHHBIX TApaMeTPOB IS KyMy-
JISTUBHOMN TPYIIIIBL.

Puc. 4. ROC — kpuBbIe ro/10BOii JIeTAIbHOCTH B KYMYJISITHBHOM
rpynmne (n=81).

Fig. 4. ROC curves of annual mortality in the cumulative group
(n=81).

ITpumeuanue: Intropes score — 103a g00yTaMumHa, HEOOXOANMAs
ISt OTepKanist 9 HEKTNBHOTO KPOBOOOPATIEHNST.

The same predictors determined the duration
of hospitalization.

Predictors of 30-day and annual mortality.
The best sensitivity/specificity ratio in predicting
30-day mortality in the cumulative group had an
indicator of «NT-proBNP» at an «initial stage»:
AUC=0.86 (range 0.77—0.93, P<0.0001.

Alesser prognostic value had such indicators as
NT-proBNP,, s (AUC=0.82 [0.71; 0.89];
P=0.0004) and NT-proBNP,, juciion (AUC=0.77 [0.67;
0.86]; P=0.02).

The most predictive value, however, had the
indicator <«Inotropes Score» (AUC=0.89 [0.80;
0.95]; P<0.0001).

The same indicators retained their values when
the annual mortality was analyzed.

However, in this case the highest predictive
value had the criterion «NT-proBNP at initial»:
AUC=0,88 [0,79; 0,94]; P<0,0001.

Dividing the patients into groups «levosimen-
dan» and «control> upholds the prognostic signifi-
cance of the described parameters for the cumulative
group.

Further analysis in <«levosimendan» group
identified two subgroups:

(a) with a reduced left ventricular ejection frac-
tion (0.3 <LVEF<0.5), 28 patients;

(b) with a low left ventricular ejection fraction
(LVEF<0.3), 13 patients.

Post-hoc analysis showed that the levosimen-
dan infusion in patients with EF<30% reduced NT-
proBNP by 76.9% (10/13), whereas the same proce-
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IIpu panbHeiiem aHannse B TpyIiie «JeBOCHU-
MeH/IaH» OBLIN BBIJIEJIEHBI [[BE TIO/TPYIIIIbL:

* CO CHW)KEHHOU (hpakiineil M3rHAHWS JIEBOTO
sxenynouka (0,3<DU ,<0,5) — 28 nmanueHToB u

* ¢ HU3KOU (hpaximeil U3THAHUSA JIEBOTO JKe-
aynouxa (OU,,<0,3) — 13 naruenTos.

Post-hoc ananus mokasaj, 4to BBejleHNE JIEBO-
cumenzana npu OUL30 cumxano NT-proBNP ma
76,9% (10/13), a mpu DOU>30 Tosbko Ha 53,6%
(15/28). Pazuuia neznaunma (p=0,29). Xors ten-
JICHIIMST TIPOCJIEKUBAECTCS: JIEBOCUMEHIAH TeM (-
(bexTuBHEE, YeM HUKe MCXOAHAs (paKIUs JIeBOTO
JKEJTYI0UKA.

U elite 0IHO MHTEPECHOE HAOIIOIEHIE:

* ecau JieBocuMeH IaH ObL1 a((heKTUBEH, T.€.
npu cHukennu NT-proBNP, rogosasi cmepTHOCTD
cocrasusia 0% (0/23), Torga xak B moArpyiie 6e3
cumxennss NT-proBNP rogosass cmeptHOCT —
11,7% (2/17) (p=0.06). OnsTh TeHAEHIINS, He TOI-
TBEP)KIICHHAS CTATUCTUYECKU, CKOPee BCEro, M3-3a
HEJ0CTaTOYHON BBIOOPKH.

WTax, B IaHHOM HCCIEIOBAHUM 1TOKA3aHO, YTO
Ipe/IoNepaioOHHas MOTOTOBKA C MCIIOJIb30BAHUEM
JIEBOCUMEHJIAHA Y TIOKUJIBIX TTAITMEHTOB CO CHUIKEH-
HOIT (ppakImeil M3rHaHuS JIEBOTO JKETy0UKa YMEHb-
aeT HeoOXOAUMbIE CPOKU IIpeObIBaHMs MAIIEHTOB
B IINT u ykopaunBaeT CpPOKU TOCITUTATIU3AIIIH.

Ham He ymanoch mokasaThb CHUKEHHME TOCITH-
TAJbHOU U TOJI0BOU JIETAJIBHOCTH B TPYIITIE OOJBHBIX
C TIPEZIONEPAIMOHHBIM BBEJICHUEM JIEBOCUMEH/IAHA.
OpHako, ckopee BCETO, 3TO JIOKHOOTPUIIATEIbHBII
Pe3yJIBTaT, MOCKOJbKY MPOCTEKUBACTCS IBHAS TEH-
JIEHIMsI, YKa3bIBAOIIAsT HA BO3MOKHOCTD MO0OHOTO
ciieHapus. BeposiTHO, maabHeUe nccjae/J0BaHus 1
paciupenre BoIGOPKHU TTO3BOJIST MTOJIOKUTETHHO OT-
BETUTD HA ATOT BOIIPOC.

Hawm takke He yJanoch I0Ka3aThb yBeJUYCHUE
adekTUBHOCTH JIeBOCUMEH/IaHA TI0 Mepe YMeHbIIIe-
uust ucxomauoit MU, 4To, OIHAKO, CKOPEE SIBIISIETCS
Pe3yJIbTaTOM Majioil BBIOOPKM, YeM HCTHHHBIM OT-
CYTCTBHEM OKHIaeMOro coObITHsL. TaK UTO pe3yJibra-
TBI HAIIETO MCCICIOBAHMS XOTS M HE TIO/ITBEPIKIAIOT,
HO U He OIPOBEPraioT BhickazanHoe |14, 15] muenue
o0 6osbIreil ah(HEKTUBHOCTH TECTHPYEMOTO IIPerapa-
Ta B IPyIax ¢ nporpeccuBro yoniBatotieir MU, B
nucxoje.

Orpanuyenus. ViccienoBanue IpoBeieHO B He-
GOJIBIION BBIGOPKE, YTO OOYCIOBIEHO PSIOM IPHU-
YUH, CPelld KOTOPBIX OTPAHUYEHHOE KOJUYCCTBO
GOJILHBIX CO CHUKEHHOM (hpakiineil U3THAHS JIEBO-
TO JKeJIyIouKa B TOCIUTANE U Y9aCcTHE B TIPOBOJIUMOM
MCCJIEZIOBAHUU BCETO JIBYX TIEHTPOB.

JlatHbIe 0OCTOSITEHCTBA HAKJIA[BIBAIOT PSIJL OT-
PaHWYEHUI: pe3yJbraTaM, UMEIOIUM CTaTUCTHYEeC-
KyI0 3HAYUMOCTD, TO-BUAMMOMY, CTOUT JIOBEPSTH,
TOT/Ia KaK, BUUMAs «Ha TJia3» TCHICHIUS, HE TO/I-
TBEpK/EHHAS CTATUCTUYECKUM aHAJIU30M, CKOpee
BCETO, HE TOBOPUT 00 OTCYTCTBUU 3aKOHOMEPHOCTH.

dure performed in patients with EF>30 resulted in
decrease of values only by 53.6% (15/28). The differ-
ence was not significant (P=0.29). Therefore, levosi-
mendan has a trend to be more effective when the
initial fraction of the left ventricle is lower.

Another interesting observation was revealed
by the study:

* if levosimendan was effective (at lowered
NT-proBNP levels), the annual mortality was 0%
(0/23), whereas in the subgroup without decrease of
NT-proBNP the annual mortality was 11,7% (2/17)
(P=0.06). Again, the data revealed a trend, although
not statistically confirmed that most likely stem
from an insufficient sampling.

Therefore, this study shows that preoperative
preparation using levosimendan in elderly patients
with reduced left ventricular ejection fraction
decreases the required length of stay of patients in
the ICU, and shortens the period of hospitalization.

We failed to show a reduction in in-hospital and
annual mortality in patients with preoperative injec-
tion of levosimendan. However, it is most likely false
negative, since there is a clear tendency indicating
the possibility of such a scenario. Probably, further
studies and expansion of number of patients will
allow to answer positively to this question.

We also failed to show an increase in the effi-
ciency of levosimendan with decreasing the initial
LVEF, which, however, was rather a result of insuffi-
cient number of patients than a true lack of an
expected event. Therefore, the results of our study,
although not confirm but also not deny, the
expressed views [ 14, 15] that the drug is more effec-
tive in those patients that possess progressively
decreasing initial IVEF values.

Limitations. The study was performed with a
relatively small sample, which is due to several rea-
sons including the limited number of patients with
reduced left ventricular ejection fraction in the hos-
pital and participation in the ongoing study of only
two centers.

These circumstances impose a number of limi-
tations: the statistically significant results, apparent-
ly, worth bof a trust, whereas visible «by eye» trend,
which has not been confirmed by statistics, most
likely, does not provide evidence for the absence of
regularity. Further research is needed, perhaps, in a
much expanded format to confirm the clinical signif-
icance of detected trends.

Conclusion

The results suggest:

1. Levosimendan infusion at a rate of 0,05 mcg/
kg/min — 0,1 mcg/kg/min to patients with low left
ventricular ejection fraction immediately prior to
surgery reduces the length of stay in the ICU for 2 days
and the required staying at the hospital for 3 days.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 3



DOI:10.15360,/1813-9779-2016-3-48-61

BOHPOCI)I AHECTEC3MOAOTUN

Tpebyiorcst pajbHelIINe UCCae0BaHNsl, BO3MOKHO,
B 3HAYUTEJIBHO PACIIMPEHHOM COCTaBe [JIs TIOJ-
TBEPKIECHNS KINHITIECKON 3HAUNMOCTU O0HAPY/KEH-
HBIX TEHICHI[NH.

3akiaoueHue

Takum 00pa3oM, MOJTyUeHHBIE PE3YJIBTAThI 03~
BOJISAIOT C/IEJIATD CJEAYIONINE BBIBOIBI:

1. Nudysus jieBocuMeH/IaHa CO CKOPOCTHIO
0,05—0,1 MKr/Kr/MuH maryeHTaM ¢ HU3KOU (pak-
el M3THAHUS JIEBOTO KEJTy/I0uKa HEMOCPE/ICTBEH-
HO Tiepe]l BBITTOJTHEHUEM XUPYPrHYecKOTO BMeIa-
TeJIbCTBA CHUZKAeT cpoku 1pedbiBanus B TTUT Ha 2
CYTOK M Ha 3 CYTOK HEOOXOIMMOe BpeMsi TIpeObIBa-
HUA B CTAIlOHApE.

2. OCHOBHBIMU TPEAUKTOPAMU YIJTUHEHUSA
CPOKOB TOCITUTAIM3AIUHN Y TTAIHEHTOB 00€UX TPyIII
ABUJINCH S, OTCyTCTBME M3MEHEHWI WU CHUKCHUE
®dU,,; CU u yeennuenne yposus NT-proBNP.

3. [l CHUZKEHUS TIepuoTIepaIiioHHOM cMepT-
HOCTU B KayeCTBE TPEAONEPAMOHHON TTOATOTOBKU
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ObIMIAA PEAHUMATOJOTIUA

Hayuno-mpakrudecknii xyprai «O0mmast peaHnMaToI0THsT»,
Bxomsnuii B mepedens BAK P, npeanaznauet 1711 Bpaueil aHeCTe3N0I0TOB-PEAHNMATOJIOTOB
1 HAYYHBIX COTPY/IHUKOB.

TemaTuka JKypHaJia: ImaToretes, KIIMHNKa, InarioCTukKa, jiedeHue, HpO(bI/IJIaKTI/IKa 1 IIaTOJIOTNYECKasA aHaTO-
MUA KPUTUYECKUX, TEPMUHAJTbHBIX U TIOCTPEAHUMAITUOHHDBIX COCTOSTHUM. BOHPOCI)I OKazaHus J0TOCITUTATIbHON 110-
MO NP KPUTUYECKUX COCTOSHUAX. BOHPOCI)I 06y‘-IeHI/I$[ HaceJieHWA 1 MEAUIIMHCKOI'O IepCoHaJIa IIpueMaM OKa-

3aHUST HEOTIOKHOM TIOMOIIH TIPpU KPUTUYECCKUX COCTOAHUAX.

Aynuropus: jiedeOHble YUPEKIEHNUsT; BhICIIEe yueOHble 3aBeleHrs MeJUIUHCKOr0 NPOMUIIs; MEAUIIUHCKUE
YUpEsKIEHUS OCIeUIITIOMHOTO oOpasoBanus, DegepaibHble U PErHOHAIbHbIE OPraHbl YIIPABJIECHUS 3PABOOXPA-
HEHUEM, MEJUIIMHCKIE HAyUYHO-UCCIeJ0BATENBCKUE HHCTUTYThI; MEAUIIMHCKIE OUGIMOTEK.

MOJMUCKA

B mo6om nouToBOM OTAECJICHUHU CBA3H IO KaTaJjaory «Pocnevatn»

e unjiekc 46338 — it UHIUBU/YJIbHBIX TIO/ITUCUNKOB
e uHjieKc 46339 — i npeAnpusATHL U OpraHu3aIui
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