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Bo Bropoii yactu 0630pa JIuTEPATyphl NPEJOCTABUIA U IPOAHAITU3UPOBAJIA COBPEMEHHBIE IaHHbBIE O
MeTO/1aX a/{bIOBAaHTHOM (papMaKOJIOrHYeCKON KapIUOIPOTEKIIMHI 1 BOSMOYKHOCTSIX OIITUMHU3AI[IU METO/IOB
AQHEeCTe3N0JIOTUYECKOr0 00eclieYeHNsT ¥ IIePUOIEePAIIMIOHHOT0 MOHUTOPUHTA Y O0JIbHBIX BBICOKOTO Kap/Iu-
aJIbHOTO pHcKa. [I[poaHaIn3npoBaiy U3MEHEHNUs], BHECEHHbIE B MEKIyHAPOAHbIE PEKOMEHAINH 32 I10-
caenHue 2-3 rojia Ha OCHOBE JJOKa3aTeJIbHbIX CCIIeJOBAaHUI U MeTa-aHAIN30B. [[poaHaIM3poBaI Mexa-
HU3MBI KapIMOIMPOTEKITUY U CBEJIeHNsI 00 ee pean3aly B peaTbHOU KIIMHUYECKOH pakTuKe. [Tokasasim,
YTO JIaJIEKO HE BCe pacCMaTpUBaeMble JIeKapCTBEHHbIE CPeICTBA MOTYT IIMPOKO UCII0/Ib30BATHCS C IPOdu-
JIAKTHYECKOH 11eJ1b10. [IpefocTaBuIv COBpeMeHHbIE JOKa3aTesIbHbIe PEKOMEH/IAIMH 110 OIITUMHU3AINY aHe-
CTE3MOJIOTUYECKOr0 00€eCIIeYeH s ¥ IEPUOIIEePAIMOHHOI0 MOHUTOPHHTA. Clies1aai BHIBOJ, YTO IpaKTUYe-
CKas peanu3alnys KOMIUIEKCHOUN CTpaTeryuy, HanpaBjeHHON Ha CHUKEHHEe pPHCKA KapAHaIbHbIX
OCJIOYKHEHHI MOKET 00eCIeunTh CHUKEHNE KaK 4aCTOTHI TsKeJIbIX KapIualbHbIX OC/I0’KHEHUH, Tak U 00-
YCJIOBJIEHHOW UMU JIETATBbHOCTH.

Kntoueswle croea: nepuonepayionHble kapOuaibHble 0CL0NHCHeHUs,;, HekapOuaaivbHble onepayul; apma-
KOJL02UYeckas Kapouonpomexyusi; MeXanuambvl Kapouonpomexyuu; nNpoPuiarmuka uemuy Mmuokapoa;
anecmemuueckoe nPekoOHOULUOHUPOBAH U

The second part of the overview presents and analyzes the current data on the methods of adjuvant phar-
macological cardioprotection and possibilities of optimizing the anesthetic support and perioperative moni-
toring in high cardiac risk patients. Amendments made in international guidelines for the last 2-3 years on the
basis of conclusive studies and meta-analyses have been examined. Cardioprotection mechanisms and infor-
mation about its implementation in real clinical practice have been analysed. It has been shown that by no
means all drugs under discussion can be widely used for prophytlactic purposes. Contemporary evidence-
based recommendations concerning the optimization of anesthetic support and perioperative monitoring are
given. A conclusion has been made that practical implementation of a comprehensive strategy aimed at re-
duction of the risk of cardiac complications might ensure decrease of both the incidence of severe cardiac
complications and mortality due to them.

Keywords: perioperative cardiac complications; non-cardiac surgeries; pharmacological cardioprotection;
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[MpodunakTrka mepuoIepanunoHHOTO MUO-
KapauabHOTO TOBPEYKIeHNS TPU HEKaPINOXH-
pyprudeckux onpanuax (MITHO) aBisieTs ogHoi
M3 aKTYaJIbHBIX TPOOJEM COBPEMEHHOUN MeTUIII-
Hbl [1-5]. IleprnomnepamunoHHBIE KapauajibHbIE
ocnoskHenus (IIOKO) B sBuge MITHO n/wuan cep-
neunoir HegocTtaTouHocTu (CH) siBJISTIOTCS BEy-
el MPUYUHON JIeTaTbHBIX MCXOIOB Y O0JTBHBIX C
BBICOKUM KapAuaIbHBIM PUCKOM, OTIEPUPYEMBIX
10 CaMbIM pa3JIMYHBIM IIOKa3aHusaM (2, 3, 6, 7].

3a pyOeskoM U B HallleH cTpaHe OITy0JIMKOBa-
HBI JIeTAJIbHBbIE PEKOMEHIAIINHY 110 ONITUMAIbHON
IUArHOCTUYECKU-1e9e0HON TAKTUKE, HAITPABJIEH-
HOM Ha cHusKkeHHe pucka [TOKO [8-16]. BmecTe ¢
TeM, UJET TPOIECC MOCTOSTHHOTO OOHOBJIEHUS
JIOKa3aTeJIbHBIX PEKOMEH/IAINY Ha OCHOBE HOBEM-
X PaHIOMU3WUPOBAHHBIX WCCJAENOBAHUN U
MeTa-aHaJInu30B. 3a NocjaegHue 2-3 To/la B PEKO-
MEHJaIluM BHECEH DS BaKHBIX MU3MEHEHUU U
JOTIOJTHEHUH, CBUAETETbCTBYIONINX, YTO TAJIEKO
He BCe pacCMaTpUBaeMble JIEKAPCTBEHHbBIE CPE/I-
CTBA MOTYT MIMPOKO MCHOJb30BaThHCS B IPOPU-
JAKTUYECKOM I1eJIBIO.

BTopas gacTs 0030pa IuTepaTyphI MOCBSIIIE-
Ha npodpumirakture [IOKO (MITHO u/unu CH) 3a
CUeT UCIOJb30BAHUS MEP A bIOBAaHTHOH (papma-
KOJIOTHYECKON KapIUOIMPOTEKIIUN W ONTUMHU3a-
WA AHECTEe3WOJIOTO-PEeaHNMATOJIOTUUECKOTO
obecniedeHms1 60JIbHBIX C BHICOKUM KapAraaIbHbIM
PUCKOM.

dapmakoTepanusi
Kak Mepa npo(pUIIaKTHKH
KapIHaJIbHbIX OCJIOKHEHHH

Y 606HBIX € BEICOKUM prickoM [TOKO HeoOxo-
MO HCIIOJTE30BATh BeCh apceHasT 3(p(heKTUBHBIX
Mep II0 TIepuOoNePaIMOHHON 3aluTe MHUOKAp/a,
BXOJAIINX B PUCK-CHWYKAIOIIYIO CTpareruw [9].
dapmaKoJIOrHYeCKe Mephl 10 TTeproIepaIioH-
HOMH 3ammuTe MUOKapa y 00JIbHBIX BEICOKOTO pHCKa
MO>KHO pa3iesIuTh Ha JiBe Ipymmsl. [lepBas — pas-
JINYHBIE TIepopasbHble ITpernaparkl, KoTopble 60J1b-
HOH TIOJTy4aeT WX JOJIKEH IOJy4aTh B CBSA3H C
OCHOBHBIM 3a0o0JieBaHreM. [ IpuMeHNTeTHHO K Hllle-
mudeckour Oosesnu ceppamna (MBC) aro, mpexie
BCEro, aHTHaHTMHAJIbHbBIE, TUIIOTEH3UBHBIE CPEJI-
CTBa, -aIpeH00I0OKATOPEI, AHTUATPETAHTHI, CTATH-
HbI U Ap. bBosabpHble xpornmdeckoit CH (XCH), kak
MPaBUJIO, MTOJTYYAIOT JUYPETUKH, TUIIOTEH3UBHbBIE
rpenaparbl U3 FPYIITbl KHTUOUTOPOB aHTMOTEH3WH-
npespartaiorero pepmenra (AI1P) nau aHTaroHu-
CTOB penenTopoB aHruorensuHa II (APAII), anTu-
apUTMHUYECKUE IIperaparbl, WHOTAA CeplevYHbIe
[JINKO3U/BI, a B CaMOe ITOCJIeJHee BpeMsI OTHHM M3
IIperaparoB MIePBOTO PsA/ia CUUTAIOT KOMOMHUPO-
BaHHBIH Iperiapar, cocrosuii 3 APAIl Bancaprana

Introduction

Prophylaxis of perioperative myocardial dam-
age during noncardiac operations (NOMD) is a
challenging issue of contemporary medicine [1-5].
Perioperative cardiac complications (POCC) such as
NOMD and/or heart failure (HF) is a leading cause
of lethal outcomes in high cardiac risk patients un-
dergoing surgeries for various indications [2, 3, 6, 7].

In this country and abroad, detailed guide-
lines on optimal diagnostic and treatment policy
aimed at reduction of the risk of POCC have been
published [8-16]. At the same time, evidence-based
guidelines are continuously updated in line with
latest randomized studies and meta-analyses. For
the last 2-3 years, a number of important amend-
ments and addenda have been added to guidelines,
which evidence that by no means all drugs under
discussion can be widely used for the purpose of
prophylaxis.

The second part of the overview is dedicated
to prophylaxis of POCC (NOMD and/or HF) by
means of adjuvant pharmacological cardioprotec-
tion and optimization of aensthetic and critical care
support of high cardiac risk patients.

Pharmacotherapy as an Approach
to Cardiac Complication Prophylaxis

In high POCC risk patients, it is necessary to
use the full range of effective measures aimed at pe-
rioperative myocardiac protection, which are in-
cluded in the risk-reducing strategy [9]. The phar-
macological measures aimed at perioperative
myocardiac protection in high-risk patients can be
divided into two groups. The first group includes
various oral drugs that a patient receives or should
receive in connection with the main disease. In the
context of ischemic heart disease (IHD), these are,
first of all, antianginal drugs, 3-adrenergic receptor
blocking agents, antiaggregants, statins, antihyper-
tensive agents, etc. Patients suffering from chronic
HF (CHF) receive, as a rule, diuretics, antihyperten-
sive drugs from the group of angiotensin-convert-
ing enzyme (ACE) inhibitors or angiotensin II re-
ceptor antagonists (AIIRA), antiarrhythmic drugs,
sometimes cardiac glycosides, and most recently,
the combined drug consisting of AIIRA valsartan
and inhibitor of neprilysin, the enzyme cleaving B-
natriuretic peptide (BNP), — sacubitril — is re-
garded as one of the first-line drugs [17, 18].

The second group are drugs that can be used
for the purpose of cardioprotection immediately
before and during operative intervention. The list
of such pharmacological agents is rather limited
and continuously adjusted to take care of latest
data [9-12, 14, 19]; itincludes oral and intravenous
forms of $-adrenergic receptor blocking agents and
calcium channel blockers, nitrates, «,-adrenergic
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1 MHTUOWUTOpA Hempuim3uHa — pepMeHTa, pac-
LIeTVIAIONIero HaTpuilypeTuueckuil netuy B-tuna
(BNP) caryourpwmia [17, 18].

Bropas rpynmna — aTo npernaparsl, KOTOpbIe
MOTYT OBITH MCIIOJIB30BAHBI C I[EJIBI0 KapAuOomIp-
TOTEKIIUU HEMOCPEeJCTBEHHO Tepesl U BO Bpems
OMepaTUBHOTO BMeIIaTeJIbCTBA. [lepeueHb Takux
¢dhapMaKoJIOTUUYECKUX aT€HTOB B IOCTAaTOYHOU CTe-
IIEHY OIPaHUYEeH U [IOCTOSTHHO KOPPEKTUPYETCA B
COOTBETCTBUHU C HOBEHUIIIMMHU JaHHLIMHU [9-12, 14,
19] u BK/IIOYaeT nnepopajibHble U BHYTPUBEHHBIE
BHYTPUBEHHBIE (DOPMEBI [3-aIpeH0OIOKATOPOB U
0JI0KaTOPOB KaJIBITUEBBIX KAHAIOB, HUTPATHI, ¢y-
arOHUCTHI, JieBocuMeHAaH u ¢docdokpearus. K
3TOMU sKe I'pyIlIle MOKHO OTHECTH U COBpEMEHHbIe
rajoreHcoiepsKalie aHeCTETUKH.

CiieyeT OTMETUTH, YTO B peasibHOU KIWHU-
4YeCKOH NpPaKTHKe yKasaHHOe pa3jieseHre OTHO-
CHUTEJIBHO YCJI0BHO, T.K. MHOTHE IIpenaparbl 3TUX
T'PYIII IIOKA3aHbl U 1715 JICYEHUsI CepAeYHO-COCy-
JIUCTOTO 3a00JI€BaHUS, U [JTSI IEPUOITePAITTOHHON
KapAUOMpPOTEKIINU. BO3MOKHOCTh IPUMEHEHU S
(HasMuMe COOTBETCTBYIOIIUX ITIOKA3aHUH), CXeMbI
HasHayeHUss U 3(PPEKTUBHOCTb, COOTHOIIIEHUE
PUCK/II0J1b33, & TAKKE TOCTYIHOCTh B PyTUHHOU
KJIMHUYECKOH IIpaKTHKe y BCeX 9TUX IIpelapaToB
3HA4YMMO BapbUPYIOTCA.

(-agpeHobsiokaToprl. Hanbosee xoporro
M3yUYeHHBbIM B acleKTe paccMaTpuBaeMoU IIpo-
0J1eMBI TIpEICTABJISIETCS UCIIOIb30BaHue B-aape-
HobGs0karopoB. CoBpeMeHHBIE CeJIeKTUBHBIE
AHTArOHUCTHI [3,-alepeHepruYeCKUX pelenTopoB
XapaKTepU3yIOTCA MaKCUMAaJbHON M30MpaTe hb-
HOCTBIO, KOPOTKOU UJIU CpegHEN TPOAOIKUTEIIb-
HOCTBIO JIecTBUSA. MexaHU3M KapJUOIpPOTEKIINH,
B OCHOBHOM, BKJItodaer [20,21]:

* OTpuUIlaTe/ibHble MHOTPOIHBIA U XPOHOT-
pornHbIi 3P eKThI U, KaK CJIeJCTBUE, CHUKEHNE
MOTPpeOHOCTH MUOKap/Ia B KMCJIOPOle U MaKpPO-
9pPruvecKux cybcTparax;

* yBeJHUYCHHE KOPOHAPHOI'O KPOBOTOKA B
pe3yJibrare yIJINHeHU JUACTOJIBI.

* CHIKEHHE BHYTPUKJIETOYHOU KOHIIEHT-
panuy MOHOB KaJIbIYA B KApAUOMHUOLUTAX ITyTEM
TOpMOskeHUs [B,-HAM®P-3aBUCUMOT0 BHYTPUKJIE-
TOYHOI'0 OMOXMMUYECKOI0 KacKaa,;

°* BOCCTAaHOBJIEHME CHUKEHHOTO, Ha (oHe
BBIpAKEHHOM rurepkraTexo/ilaMUHeMUN, CPOJICTBA
-agpeHOperenTOpoOB K KaTeX0JIaMUHAM.

JlokasaTespHbIe PEKOMEHIAIIUY 10 UCHOJIb-
30BaHMIO MEPOPATbHBIX (DOPM ITUX ITPenapaToB
[9-12, 14, 19, 22] efUHOAYIIIHO CBOIATCA K TOMY,
YTO MMPUHUMAOIIHE UX O60JbHBIE TOKHBI ITPO-
JIOJI3KaTh MMPUEM B TTepHUOTIepaAIlMOHHBIN ITEPUO,.
[IpemornepanrioHHOE Ha3HAYeHNE (-aIpeHo010-
KaTOPOB IIOKA3aHO TOJIBKO IIPU XAPYPTUUECKUX
BMeIlIaTeJJbCTBaX BBICOKOTO PUCKA, TIPEsKIe BCEro
COCYIOUCTBIX, Y OOJBHBIX C NTMAarHOCTHPOBAHHON

NBC, c 2 1 6ostee pakTopamu pucka IIOKO 1o Lee

receptor agonists, Levosimendan, and phosphocre-
atine. Modern halogenated anesthetics can be in-
cluded in this group, too.

It should be noted that in real clinical practice,
the said segregation is relatively conventional be-
cause many drugs of these groups are indicated
both for treatment of a cardiovascular disease and
for perioperative cardioprotection. The possibility
of application (presence of respective indications),
prescription regimens and efficacy, risk-benefit
ratio, also availability in routine clinical practice
vary considerably between all these drugs.

[-adrenergic receptor blocking agents. Use
of B-adrenergic receptor blocking agents appears
to be best of all studied in the aspect of the issue
under discussion. Modern selective antagonists of
B,-adrenergic receptors are characterized by the
maximal selectivity, short or medium time of ac-
tion. The cardioprotection mechanism includes fol-
lowing [20, 21]:

* negative ionotropic and chronotropic ef-
fects and, as a consequence, reduction of my-
ocardium requirement of oxygen and high-energy
substrates;

* increase of coronary blood flow as a result
of elongation of diastole.

* decrease of intracellular concentration of
calcium ions in cardiomyocytes through suppres-
sion of f1-cAMP-dependent intracellular biochem-
ical cascade;

* restoration of reduced, at the background
of manifested hypercatecholaminemia, affinity of
-adrenergic receptors to catecholamines.

Evidence-based guidelines on use of oral
forms of these drugs [9-12, 14, 19, 22] reduce unan-
imously to that patients who are taking them must
continue their intake during the perioperative pe-
riod. Preoperative prescription of B-adrenergic re-
ceptor blocking agents is indicated only in case of
high-risk operative interventions, first of all, vascu-
lar, in patients with diagnosed IHD, 2 and more
POCCrrisk factors according to Lee [23]. [tis recom-
mended to commence the therapy not later than 2
days (within the range of 30 to 2 days) before an op-
eration, using small doses and titrating the effect.
The target values are heart rate (HR) at rest equal to
60-70 min'! at systolic arterial pressure (ABPs)
higher than 100 mm Hg. The drugs of choice for
oral administration are selective anttagonists of 3;-
adrenergic receptors free of their own sympath-
omimetic activity — atenolol and bisoprolol, which
have advantages versus metoptolol [12, 19].

Canadian clinicists offer a special opinion
finding prescription of B-adrenergic receptor block-
ing agents one day before an operation as not indi-
cated and usefulness of such prescription two and
more days before an operation as not proven [12].

In the 1990s, several randomized studies of the
efficacy of perioperative prescription of 3-adrener-
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[23]. ITpu 3TOM Tepanuio peKOMEeHIyIOT HAaYNHATh
He MeHee, 4eM 3a 2 CyTOK (B uHtepsaJie ot 30 7o 2
CyTOK) [0 OIlepalyu, UCII0JIb3ysl MaJleHbKHE J03bI
u tutpysa a3¢pdext. lleseBbIMHU 3HAYEHUSMU
ABJSIOTCS 4YacTOTAa CepAeYHbIX COKpaIeHuin
(UCC) B mokoe 60-70 MUH! IPU CUCTOJTUYECKOM
aprepuanbHOM maBsenuu (Allc) 6osiee 100 MM PT.
ct. IIpenapaTramu BbIOOpa OJIsT MEPOPATHLHOTO
Ha3HaYeHHUs CYUTAIOT CeJIEKTUBHbIE aHTAarOHUCThI
B1-amepeHepruyueckyx perenTopoB 6e3 COOCTBEH-
HOM CUMIIaTOMUMETUYECKOM aKTUBHOCTU aTe€HO-
JIOJI ¥ OHCOIIPOJIOJI, KOTOPhIE MMEIOT ITpenMyIIe-
CTBa Iepej MeTonpoJioJioM [12, 19].

Ocoboe MHEHHE BBICKA3bIBAIOT KaHAICKUE
KJUHUIIUCTBI, CYMTAasA, HellOKa3aHHbIM Ha3HauYeH1e
[-ampeHOOSIOKATOPOB 3a CYTKU /IO ONepanud, a
11eJ1eCO00PA3HOCTh TAKOTO Ha3HAYEHUS 3a JBOE U
OoJiee CyTOK Iepe] onieparuy HeJJOKka3aHHoM [12].

B 1990-x rogax OBLJIO TPOBEEHO HECKOJIBKO
paHIOMU3HUPOBAHHBIX UCCIeqOBaHUN 110 3 Pek-
TUBHOCTHU NEpUOIIepallMOHHOTO Ha3Ha4YeHus [3-
aIpeHo0JIOKATOPOB JIJIsI CHUYKEHUS YaCTOThI
ITOKO [24, 25]. VcciieqoBaHusI JAJIU IIOJIOKUTE b-
HBIe pe3y/IbraThl 1 000CHOBAJIM Ha3HAYEHWE ITUX
IperaparoB B IIepUOIEPANMOHHBIN Iepuon y
6ospHBIX UBC. OiHaKOo ciemyionye myoTuKanui
3aCTaBUJIU, B ONpeJieJIeHHON CTeNIeHH, TeEPECMOT-
peTh KOHIENIMIO IeprUoIepaiuoHHON B-agpeHo-
pernenTopHoii 6JI0Kaabl. B yacTHOCTH, OBLIO MTOKA-
3aHO, YTO [3-aIpeHOOJIOKATOPHI MOTYT HE CHUKATh
IocJjieonepanuoHHy0 30-THEBHYIO J1€TaJIbHOCTD
[74]. BuccnenoBannu POISE y 60/IbHBIX BBICOKOTO
pHUCKa NIPUMEHSJIN IIPOJIOHTUPOBAHHYIO (OpMY
MetorpoJoJsa (100 mr 3a 2—-4 4 1o onepauuu, 100
MT 4epes 6 4 IocJie onepanuu uim pasee npu YCC
6osee 80 B MuH, 200 MT yepes 12 4 mocjie BTOpOi
Io3bl U 3aTreM 1o 200 Mr B cyTKu B TeueHue 30
nHei). McciieqoBaresu mokKasaJjiv, YTO METOTIPO-
JI0JI, CHUKasA pUCK mHGapKTa MuUoKapaa (M),
YBEeJIMYMBAET OOIYI0 JIeTATbHOCTH M YaCTOTY
HWHCYJIBTA [5].

CoBpeMeHHbIe aBTOPHI  MMOAYEPKUBAIOT
Heo0X0aUMOCTh Tu( dhepeHITMPOBAHHOTO ITOIX0IA
K HasHa4eHWIo (-ampeHoOs0karopoB [14]. Nme-
eTCcA pAl KOHTapIyMEeHTOB K UX UCII0JIb30BaHUIO.
[lokasano, 4TO 9TH IIpenaparbl MOI'yT IIOBBIIIATH
JIETaTbHOCTH Y O0JIBHBIX C HU3KAM KapAua/IbHbIM
puckoMm [26]. YcTaHOBJIEHO, YTO y OOJIBHBIX C
XUPYpruuecKoil aHeMuei, IoayyaBmux 3-agpe-
HoOJtokaropskl, puck [TOKO BeIlle, 4em y 00JIb-
HBIX, He [10JIy4aBIINX 9T IIpenaparbl. ITO MOKET
OOBACHATHLCS TEM, YTO aipeHepruyecKas 6JioKama
NpensATCTBYeT aJeKBAaTHONH KOMIIEHCAaTOPHOMU
peaknuu B OTBeT Ha KpoBoTeueHue [27]. [lepuone-
parMoHHOEe NpUMeHeHre NPenaparoB NOBHIIIAET
PUCK TeMOTUHAMUYECKY 3HAYUMOI OpamuKapIumu
[26,28]. BoaMokHBI 1 Jpyrye moboyHbIe 3 dek-
ThI: TUIIOTEH3UsI, OPOHXOCIIAa3M, JTIEKOMITEHCAITHST
CH [27]. OmHO3HA4YHO, Ha3HAUYEeHNe IIperapaToB

gic receptor blocking agents for reducing the POCC
incidence were carried out [24, 25]. The studies pro-
vided positive results and substantiated prescrip-
tions of these drugs during the perioperative perion
in IHD patients. However, several publications to
some extent revised the concept of perioperative 3-
adrenergic receptor block. In particular, it was
shown that [-adrenergic receptor blocking agents
might not decrease the postoperative 30-day mor-
tality [74]. In POISE study, in high-risk patients, a
prolonged form of metoprolol was used (100 mg
2-4 hrs. before an operation, 100 mg 6 hrs. after an
operation or earlier when HR exceeded 80 per
minute, 200 mg 12 hrs. after the second dose, and
thereafter, 200 mg a day for 30 days). The investiga-
tors demonstrated that metoprolol, though reduc-
ing the risk of myocardial infarction (MI), incresed
the total mortality and stroke incidence [5].

Contemporary authors point out the necessity
of a differential approach to prescribing $-adrener-
gic receptor blocking agents [14]. There is a number
of counter-arguments concerning their use. It has
been shown that these drugs might increase mor-
tality in patients with low cardiac risk [26]. In pa-
tients with surgical anemia who received -adren-
ergic receptor blocking agents, the risk of POCCwas
higher than in patients who did not receive the said
drugs. It can be explained that adrenergic block
prevents adequate compensatory response to
bleeding [27]. Perioperative use of the drugs in-
creases the risk of hemodynamically significant
bradycardia [26, 28]. There might be other side ef-
fects, too: hypotension, bronchial spasm, HF de-
compensation [27]. Drugs of this class are definitely
not indicated without a careful selection of doses
for all patients, inclusing those patients who will
presumably be subjected to low-risk operative in-
terventions.

There are grounds to assume that the said
complications might take place in case of intraop-
erative administration of intravenous p-adrenergic
receptor blocking agents (propranolol, metoprolol,
esmolol). Moreover, in contrast to the well-studied
issue of oral perioperative administration of the
drugs under discussion, there are no data about ef-
ficacy of prophylaxis of acute myocardial ischemia
of MI with the aid of intravenous B-adrenergic re-
ceptor blocking agents.

Statins. Statins are considered an effective
measure of reducing POCC during non-cardiac, es-
pecially, vascular, surgeries. These drugs possess
anti-inflammatory, endothelium-stabilizing, and
antioxidant effects; they prevent the progress of
atheromatous plaques, cause their stabilization and
regress [19]. Number of studies showed that statins
reduced the incidence of perioperative myocardial
ischemia, troponin concentration, intensity of oxi-
dation-nitrosation stress, and prevalence of cardiac
complications in patients undergoing vascular surg-
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9TOrO0 KJjacca He I0Ka3aHo 0e3 TIaTeJabHOI0 10 -
Oopa J03UPOBOK, a TaK)Ke Y O0JBHBIX, KOTOPHIM
IIJIAHUPYIOTCA OllepaTHBHbIE BMeIlaTe/bCTBa
HU3KOT'0 PUCKA.

EcTb ocHOBaHuA noJsiararh, 4YTO yKa3aHHbIE
OCJIOKHEHUS MOTYT peajn30BBIBAaTHCA U IIPU
WHTpPAoIllepallMOHHOM Ha3HA4Y€HUW BHYTPUBEH-
HBIX (popM [-aapeHo6I0KaTOPOB (ITPOTPAHOJIOT,
MeTONpPOJI0JI, 3CMOJION). bosee Toro, B oTinyne ot
XOPOIIO HM3y4YEHHOTO BOIIPOCA O IIepOpPaJbHOM
MepruoIepaliMOHHOM ITpUeMe pacCMaTpUBaeMbIX
Mpenaparos, TaHHbIe 00 3¢ PeKTUBHOCTU TPOPU-
JIAKTUKU OCTPOU MIlleMUn MUoKapja uiau MM c
IIOMOIIIbI0 BHYTPUBEHHBIX JIEKAPCTBEHHBIX (popM
[-ampeHO6JIOKATOPOB OTCYTCTBYIOT.

CraruHbl. HasdHaueHNe CTaTUHOB CUUTAIOT
adpdexkTuBHOU Mepol cHukeHus [IOKO mpu
HeKapaAuaJIbHBIX, 0COOEHHO COCYJUCTHIX OTepa-
OUAX. ITH Mpernaparbl 06J1a4a10T IPOTUBOBOC-
MMaJIUTEJIBHBIM, 9H/IOTETUH -CTAO NITN3UPYIOTITAM
U aHTHUOKCHUJIAHTHBIM 3¢ eKTaMu, OHU Ipe/-
OTBpAIlaloT MIPOrpecCUpOBaHUE aTEpPOMATO3-
HBIX OJIANIEK, BBI3LIBAIOT UX CTAOMJIM3AIIHI0 U
perpecc [19]. B psne ucciaenoBaHuii moka3aHo,
4TO CTAaTHUHBl CHUIKAIOT 4YacTOTy Iiepuolepa-
IIMOHHOW UIIIEMUU MHUOKap/ia, KOHIIEHTPAIHUIo
TPONOHWHA, BBIPAYKEHHOCTh OKHUCJIUTEJbHO-
HUTPO3MWHOBOIO CTpecca U 4acTOTy KapAuaJb-
HBIX OCJIO’KHEHUH Y 60JIbHBIX, KOTOPBIM BBITIOJ -
HAITCA cocynucTble omnepanum [29]. OpHako
pesyabraTbl COBPEMEHHBIX MCJeJ0BAHUU I10
BJAUSHUIO NEPUONEPANMOHHBIX CTAaTUHOB Ha
FOCIUTAJIBHYIO JIETAJIbHOCTb, B TOM 4YHCJE OT
I[TOKO, B 10CTaTOYHOU CTENEHU IIPOTUBOPEUM-
BbI [19,30]. BMecTe ¢ TeMm, nmpemnaparbl MOTYT
BbI3BIBATh HEKOTOPHBIE OCJ0kHeHuA. OQHAKO,
BO3MOJKHOCTbH HanboJiee OacHOI U3 HUX Iieve-
HOYHOHN NUCQYHKIUN y HEKapAuOXupypruue-
CckuX 00JILHBIX He noKkasaHa [30].

CraruHbl BKJIOYEHbl B COOTBETCTBYIOIIME
3apyOesKHbIe pEKOMEeH AN, HO C OTPaHUYeHHbI-
MU nIokasaHusmu [9, 14, 19]. OqHo3HAYHO, Y 60JIB-
HBIX, IPUHUMAIOIINX CTaTUHBI, IPAEM 3TUX ITperna-
paroB IOJIKeH OBITH MIPOAOJIKEH B
IepUoIepPauOHHBIN TTepuo. Y 60IbHBIX, KOTO-
PBIM IJIAHUPYIOT COCYAUCTBIE ONlepauuu (OTKpPbI-
Thbl€ UJIX 9HJOBACKYJIAPHbIE), Ha3HAYEHUE CTaTu-
HOB TaK)Ke CUMTAIOT IOKa3aHbIM, HE3aBUCUMO OT
Ha/n4usi (PaKTOPOB PUCKA KapAUaIbHBIX 0CJIOXK-
HEHUMH, IPUYeM UX IIpUeM J0JIKEH TPOI0IKATHCSA
rocsie onepaiui. [IpearnoyTuTesbHO UCIIOJIB30Ba-
HHe IPenaparoB € MPOIOIKUATETbHBIM ePUOA0M
rnoJiypacrajna (aropsactarut, po3dyBacTaruH). Mx
PEKOMEHIyI0T HadHavaTb KaK MUHUMYM 3a HeJe-
JIIO, a JIy4llle 3a 2 Hefle I 0 BMellare/JabCTBa, [IPHU-
4yeM MpHUeM JTOJKeH MOPOJOJIKAThCA He MeHee
MecALa nocse onepauuu [19]. Bmecre ¢ TeM, B Heco-
CYAMCTOU XUPYPTUH, B TOM UHCJIE BBICOKOI'O PUCKA,
OJIHO3HAYHbIE TaHHbIE, TOATBEPsKIAI0NTHE 9D PeK-

eries [29]. However, findings of contemporary inves-
tigations of the influence of perioperative statins on
nosocomial mortality, including caused by POCC,
are rather contradictory [19, 30]. At the same time,
the drugs can cause some complications. However,
the possibility of the most serious complication, the
hepatic dysfunction, in non-cardiosurgery patients
has not been proven [30].

Statins are included in respective internation-
ally recognised guidelines, but with limited indica-
tions [9, 14, 19]. In patients taking statins, adminis-
tration of these drugs must definitely be continued
during the perioperative period. In patients to whom
vascular surgeries (open or endovascular) are
planned, prescription of statins is also considered in-
dicated regardless of the presence of cardiac compli-
cation risk factors, and their administration must
continue after operations. Drugs with an extended
half-life (atorvastatin, rosuvastatin) are preferrable.
Itis recommended to prescribe them at least for one
week, better — for two weeks, before an interven-
tion, and their administration must continue for at
least one month after an operation [19]. At the same
time, in non-vascular surgery including high-risk
surgery, there are no conclusive data proving the effi-
cacy of preoperative prescription of statins up to the
present day [19].

Nitrates. Nitrates fall, unbdoubtedly, into the
category of drugs capable of arresting acute my-
ocardial ischemia. Intravenous infusion of these
drugs during the perioperative period is easy to im-
plement. Neverthell, the attitude to their preventive
prescription during non-cardiac operations is cur-
rently negative. If the European guidelines of 2014
[9] still allowed preventive prescription of nitrates,
itis now [19] underlined that routine perioperative
prescription of nitrates to reduce the risk of POCC
is not effective, not indicated, and can increase the
risk of hemodynamic disturbances [19].

Nitrates decrease the preload due to vasodila-
tion, which is also a side effect of many anesthetic
drugs. The synergy of the effects of nitrates and
anesthetics results in persistent hemodynamic dis-
turbances, arterial hypotension and tachicardia,
which might cause or aggravate myocardial is-
chemia [9, 13, 19].

Calcium channel blockers. Theoretically, the
effect of some calcium channel blockers on the my-
ocardial oxygen balance is favorable. However, the
role of drugs of this heterogenous pharmacological
group in the decrease of POCC remains controver-
sial. Depending on the influence on HR and sympa-
tic nervous system tone, calcium antagonists are di-
vided into two subgroups: drugs that have no direct
influence on HR and are capable of increasing it re-
flexibly (dihydropyridine derivatives — nifedipine,
amlodipine, etc.), and drugs decreasing HR (vera-
pamil and ditiazem), which action is largely similar
to that of B-adrenergic receptor blocking agents.
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TUBHOCTB NPEAONEPAMOHHOTO HA3HAYEHU S CTa-
THUHOB, 10 HACTOALLIEI0 BpEMEHU OTCYTCTBYIOT [19].

Hwutpatsl. HutpaTsl, HECOMHEHHO, OTHOCAT-
cs K IIpemaparaM, CHOCOOHBIM KyIHUPOBATh
OCTPYyI0 MIIEMHI0 MHOKapza. BHyTpuBeHHas
MH()Y3Us1 ITUX IIpernapaToB B IepUONepalliOHHbBIN
IIEpUOL JIErKO peanudyema. OJHaKO OTHOLIIEHNE K
UX Ipo(dUIAKTUUECKOMY Ha3HAYeHUIO IIpU
HeKapAuaJIbHBIX OTlepallusX B HACTOsIIIee BpeMs
oTpuriaresibHOe. Ec/ii B eBpOIecKUX peKkoMeH1a-
nusix 2014 r. [9] npodusakTUYecKoe Ha3HAYEeHN e
HUTPATOB elle JONYCKaJd0Ch, TO B HaCTOsALlee
BpeMd [19] mogyepKUBaIOT, YTO PyTUHHOE IIEPUO-
nepanvoHHOe Ha3HAYeHNE HUTPATOB JJII CHAYKE-
Husi pucka [IOKO HeaddekTUBHO, HEe TOKA3aHO U
MOYKET yBeJIMYMBATh PUCK I'eMOJUHAMWUYECKUX
HapylleHui [19].

Hutparsl CHM)KAIOT NIpegHarpysKy 3a c4eT
Ba3oIUJIATAIINM, KOTOPasi TAaKKe SABJISIETCS IT000Y-
HBbIM 3(h(PEeKTOM MHOTUX aHECTEIUOJIOTUUECKUX
npenaparoB. CuHepruaM a¢eKToB HUTPATOB U
AHECTETUKOB MOSKET PE3YIBTUPOBATHCSA B CTOMKUX
reMOoIMHaMUYeCKUX HapyIIeHUsIX, apTepraJlbHON
TUMOTEH3UH U TaXUKAPAWH, YTO MOYKET BbI3BATh
WJIH YCYTYOUTH UIIeMHIo MUOKapaa [9, 13, 19].

Biokaropsl KaJabIIMeBbIX KAHAJIOB. Teope-
THYeCKH, 3P (PEeKT HEKOTOPHIX HJIOKATOPOB KAJIb-
[IMEeBBIX KAHAJIOB Ha OaJIaHC KMCJI0PO/Ia B MUOKap-
ne 6utaronpusTeH. OMHAKO POJIb MPerapaToB 9TOM
HEOTHOPOAHOU (papMaKOJOTMUeCcKON TpymIlibl B
camxennu [TIOKO ocraercs ciopHoil. B 3aBucu-
MocTH 0T BiimsAHNAA HAa YCC 1 TOHyC cuMItaTu4de-
CKOU HEpPBHOW CHCTEMbI aHTAarOHUCTHI KaJbIIUs
JeJIAT Ha 2 IO PYIIBL: Ipernaparsl, He UMelolue
npsimoro BiausiHus Ha UCC u criocoOHbIE ee ped-
JIEKTOPHO yBeJIU4YUBATh (IIPOM3BOAHbIE JUTHUIPO-
NUpUINHA — HUMEIUNNH, aMJIOIUIINH U NIP.) U
npenaparsl, ymenblnaromue YCC (BepanaMus 1
IUJITHA3€eM), 10 TIEHCTBHUIO BO MHOTOM CXOJIHBIE C
B-ampenobisiokaropamu.

JlaHHbIE MeTa-aHA/IN3a, OIyOJTMKOBAHHBIE B
2003 r., ITIOKa3aJjay, 4YTo JUATHA3EeM 00ecleuYnBaeT
CHUM’KEHME YaCTOThI IEPHUOTIEPAITMOHHON UITIEMUHU
U CyIpPaBEHTPUKYJISAPHOU TaXUKapAUU, a TaKKe
TEHIEHIUI0 K YMEHBIICHUIO 4acToThl VM u
JeranbHOCTH [31]. Bepamamusa cmocoOCTBOBA
TOJIBKO YMEHBIIIEHUIO YaCTOTHI CyIIpaBEHTPUKY-
JISPHBIX TAXUKAP/AWH, a MPOU3BOIHBIE TUTUIPO-
NMUPUANHA, BOOOIIE, He BBI3BIBAJIM 0OJIaronpu-
ATHBIX a(dderToB. [To3gHee ObBLIM TOJyYEHBI
JlaHHbIE, YTO Y OOJIBHBIX, KOTOPHIM BBITIOJTHAIN
TpaBMaTU4YHbIE COCYAUCTHIE Ollepaluy, UCII0JIb-
30BaHMe HU(deIUNUHA MOBBINIAET IepuoIepa-
IIMOHHYIO JIETAJIbHOCTD [32].

B cooTBeTCTBUM C ITOCJIETHUMU 3apyOesKHbI-
MH pPEeKOMEHIAIUAMHU, 6JIOKATOPhI KaJbIMEBBIX
KaHaJIOB He OTHOCATCS K IpenaparaM C T0Ka3aH-
HOU 3(h(HEeKTUBHOCTHIO B CHUsKeHUH pucka [IOKO.
X mpuMeHeHHe He CYUTAIOT MOKAa3aHHBIM, a

The meta-analysis data published in 2003
showed than ditiazem provides reduction of the in-
cidence of perioperative ischemia and supraven-
tricular tachycardia, and a tendency to reduction of
MI incidence and mortality [31]. Verapamil pro-
moted decreased prevalence of supraventricular
tachycardias only, while dihydropyridine derivative
did not cause favorable effects at all. Later, data
were obtained that in patients subjected to trau-
matic vascular operations, nifedipine rised periop-
erative mortality [32].

According to the latest foreign guidelines, cal-
cium channel blockers do not belong to drugs with
proven efficacy in reducing the risk of POCC. Their
application is not considered indicated and it is rec-
ommended to exclude use of nifedipine [19]. Use of
any calcium channel blockers is not indicated in
patients with cardiac insufficiency and systolic dys-
function of the left ventricle (LV) [9]. The expedi-
ency of continuing or starting their administration
before an operation might be rarely consideredin
case of intolerance to [3-adrenergic receptor block-
ing agents in patients with high risk of cardiac com-
plications or vasospastic angina pectoris [9].

There are no large-scale investigations of em-
ployment of intravenous calcium channel blockers
for prophylaxis of perioperative cardiac complica-
tions, but there is good reason to believe that all of
the above is true to intravenous forms of these
drugs, too.

Agonsists of a,-adrenergic receptors. The po-
tential cardioprotective effect of drugs of this group
is associated with the complex of effects recorded
in clinical and experimental studies [33]: sympa-
tholisis manifesting in heart rate fall, moderate de-
crease of arterial blood pressure and, as a conse-
quence, reduction of myocardium requirement of
oxygen and high-energy phosphates; increase of
coronary blood flow as a result of diastole elonga-
tion, NO- and adenosine-determined coronary di-
lation; reduction of the coronary steal effect in the
initially ischemic myocardial areas; anti-inflamma-
tory, antioxidant, and anti-apoptotic effects.

However, data about the ability of drugs of this
group to reduce the risk of POCC are controversial.
The systemic Cochrane review of 2009 [34] showed
that perioperative administration of various «,-
adrenergic receptor agonists during and after non-
cardiac operative interventions decreases patients’
mortality and perioperative myocardial ischemia;
after vascular operations, decreased incidence of
perioperative MY was recorded. On the contrary,
the Cochrane review of 2018 [35] failed to note any
positive influence of perioperative administration
of a,-adrenergic receptor agonists on nosocomial
mortality and POCC incidence. Moreover, it was
noted that application of these drugs increases the
risk of clinically significant bradycardia and arterial
hypotension.

www.reanimatology.com

GENERAL REANIMATOLOGY, 2019, 15; 3



DOI:10.15360/1813-9779-2019-3-83-101

O630pHI
||

npueM HU(peIUIUHA PEKOMEHAYIOT HMCKJIYaTh
[19]. Victiosib30oBaHMe JIFOOBIX 6JI0KATOPOB KaJjlb-
IIMEBBIX KAaHAJIOB HE TTOKA3aHO y O0JIBHBIX C Cep-
IEeYHOH HeJOCTaTOYHOCTHI0 M CHCTOJIMYECKOU
nucyHKiuen geporo skeaynouka (JIXK) [9]. Lesne-
C000pa3HOCTh TPOAOJIKEHUsT WV Hadaga UX
npueMa Iiepej olnepaiueid MOKEeT paccMaTpu-
BaThCSl PeKO: IPU HEIIepEeHOCUMOCTH [-aJpeHo-
0J10KaTOPOB y OOJIBHBIX C BELICOKMM PHUCKOM Kap-
IUaJbHBIX OCJIOKHEHWH, a Tak)ke y OOJbHBIX
BA30CIIACTUYECKOU CTeHOKapauew [9].

PasBepHyTbIE HCC/IeqOBaHusA 110 IPUMEHe-
HUIO BHYTPUBEHHBIX (OPM OJIOKATOPOB KaJbIHe-
BBIX KaQHAJIOB C 11eJ1bI0 NPO(MUIAKTUKY TIepromne-
PallMOHHBIX KapAuaabHBIX OCJIO’KHEHUN
OTCYTCTBYIOT, HO €CTh BCe OCHOBAHHUA [10J1ararhb,
4YTO BCE BBIIICU3JI0KEHHOE OTHOCUTCA U K BHYT-
PYBEHHbBIM (pOpMaM ITUX ITpenapaToB.

AroHucTbI Q,-agpeHopenenTopoB. [loTeHIN-
QIBHBIN KapIUOTTPOTEKTOPHLIN 3 eKT mpemapa-
TOB 9TOH TPyHIbl CBS3BIBAIOT C KOMILJIEKCOM
3¢ (DEeKTOB, 3aperuCTPUPOBAHHBIX B KITUHUYECKUX
U 9KCIIEpUMEHTAIbHbIX UCCAeJ0BaHUAX [33]: cuM-
MaTOJIN3WCOM, TIPOSABJIEHUSIMU KOTOPOTO SABJISIOT-
ca ypeskenue UCC, ymepeHHoe cHuskenue AJl u,
KakK CJIeJICTBUE, YMEHbIIIEHNE TOTPeOHOCTH MUO-
KapJia B KUCJIOPOJIe M MaKpOoaprudeckux ¢ocda-
TaxX; yBeJIMYCHHEM KOPOHAPHOI'O KPOBOTOKA B
pesyJisrare yaJIMHeHus nuacroJibl, NO- u aneHo-
3WH-/IETEPMUHUPOBAHHON KOPOHAPOAUIATAIINH;
yMeHbIeHreM 3¢ deKTa KOPpOHAPHOTO «00KPaIbI-
BaHUI» UCXOIHO UIIIeMU3UPOBAHHBIX 30H MUOKap-
J1a; TIPOTHUBOBOCIIAJIUTEJIbHBIM, AHTHOKCHUIAHT-
HTBIM ¥ TPOTUBOATIONTOTUYECKUM 3P heKTamMu.

OmHaKo MaHHbBIE O CIICOOHOCTHU ITpernapaToB
3TOU rpynnsl cHUKaTh puck ITOKO nporuBopeun-
BBI. B cuctemarnmyeckom KoxpeitHOBCKOM 0030pe
2009 1. [34] 6B17TI0 TTOKA3aHO, YTO ITEePUOIIEPAIINOH-
HO€e Ha3HayeHHWe pas3JIMYHbIX aTOHUCTOB (,-aJpe-
HOpPEeILenTOPOB BO BpeMsi U IOCJIe HeEKapAuaJb-
HBIX OIIEPAaTUBHBIX BMeNIaTeJbCTB CHUYKAET
JIETAJIBHOCTh OOJBHBIX W TEPUOIEePANOHHYIO
HIIEMHUI0O MUOKApJa; II0CJae COCYJUCTBIX Ollepa-
MU 3aperucTpUpoOBaAIU CHUYKEHHE YaCTOTHI
nepuonepanruoHubix M. HanipoTtus, B Koxpeii-
HOBCKOM 0030pe 2018 1. [35] He yJa/I0Ch OTMETUTH
KaKUX-TU00 MOJIOKUTETbHBIX BJIUSIHUHA ITepPUO0-
MEePIIMOHHOr0 HAa3HAYEHW S arOHUCTOB ,-aIPEHO-
peLenTopoB Ha IOCHUTAJIBHYIO JIETaJbHOCTh U
gacrtory ITOKO. boJsiee TOro orMeTnIu, 9To IIpuMe-
HEeHUeE 9TUX IpernaparoB ITOBbINIAeT PUCK KJIUHU-
YeCKU 3HAYMMOU OpaguKapauu U apTepuabHON
TUIIOTEH3UU.

Obcykmass BO3MOYKHOCTH A bIOBAaHTHOM
¢dapMakoJIOTUYEeCKON KapIUOTIPOTEKITUM C TTIOMO-
IIBIO ATOHUCTOB ,-aIPEHOPELEeNTOPOB, CaeayeT
TIOMHUTB, YTO B HacTosIIee BpeMsi B Poccum 3ape-
TUCTPUPOBAHBI JABa IIpenapara 3TOW T'pPyMIbI,

HMeEIre BHYTPUBEHHYIO (bopMy: YaCTUYHBIA

Discussing the possibility of adjuvant phar-
macological cardioprotection with the help of a,-
adrenergic receptor agonists, one should remem-
ber that today in Russia two drugs of this group
having the intravenous form are registered: partial
agonist of a,-adrenergic receptors Clophelin, and
selective — Dexmedetomidinum. Their pharmaco-
dynamics differ considerably. The American guide-
lines of 2009 consider Clophelin indicated only for
perioperative control of arterial hypertension in pa-
tients with diagnosed IHD or one and more cardiac
complication risk factors [14]. This recommenda-
tion is consistent with the sole officially registered
domestic indication for intravenous Clophelin dur-
ing hypertensive crisis, which precludes its periop-
erative prescription for the purpose of cardiopro-
tection. The multi-center study [36] that involved
10,010 patients showed that Clophelin does not re-
duce the MI risk or mortality during non-cardiac
operations including vascular surgeries. Moreover,
administration of the drug was associated with se-
vere arterial hypotension and reversible cardiac ar-
rests. Consequently, Clophelin was no longer be-
lieved to be indicated [12, 19].

Some hope was put on a more advanced se-
lective agonist of a,-adrenergic receptos —
Dexmedetomidinum, which was initially intended
for use in anesthesiology and critical care. Single-
center studies demonstrated a cardioprotective ef-
fect of this drug, for example, in in patients under-
gone high-risk operations on aorta [37]. However,
latest meta-analyses [38, 39] did not find decrease
in nosocomial mortality, incidence of perioperative
ischemia and MI. Dexmedetomidinum, same as
other agonsits of a,-adrenergic receptors, increased
the risk of bradycardia and arterial hypotension.

Hence, although the European guidelines of
2014 allowed administration of a,-adrenergic re-
ceptor agonists for the purpose of cardioprotection
during vascular operations, at present, prescription
of all these drugs to reduce the incidence of POCC
is considered definitely not indicated [19].

ACE and AIIRA inhibitors (sartans). Drugs of
these groups, which possess a considerable phar-
macodynamics similarity, are widely used not only
during primary hypertension, but for treatment of
CHEF as well. The issue of their rational use during
non-cardiac operations in patients with high risk of
POCC is undoubtedly relevant. Preoperative use of
ACE and AIIRA inhibitors significantly increases the
risk of severe arterial hypotension after induction
of general anesthesia, especially in patients receiv-
ing B-adrenergic receptor blocking agents; in this
case, sensitivity to vasopressors might fall [9, 19].
Besides, it was shown that ACE inhibitors do not re-
duce POCC incidence, 30-day and 1-year mortality
after vascular operations in high-risk patients [40].

Currently, on the basis of conclusive studies
(8,12, 19], temporary (24 hrs beforehand) interrup-
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ATOHUCT «,-aIPEHOPENENTOPOB KJIOPEJUH U
CEeJIEKTUBHBIN — JleKMeleTOMUANH. PapMaKkoam-
HaMUKa UX CYIIEeCTBEHHO OwIn4daeTrcs. B amepu-
KaHCKUX pekoMeHaanuax 2009 r. ucroJib3oBaHue
KkjI0(deJIMHA CYUTAIOT MMOKA3aHHBIM TOJIBKO JIJIs
MepuoneparuoHHOTr0 KOHTPOJIS apTepuaJbHOU
TUTIEPTEH3WHN Y OOJBHBIX C IUATHOCTUPOBAHHON
NBC nu c omHuM u 60Jiee (haKTOPOM pHUCKA Kap-
IUAJIbHBIX OCJA0KHEeHUH [14]. Takass pekoMeHa-
Ml COBMAJIaeT C eJUHCTBEHHBIM OMUITUATBHO
3aperucTpUpPOBAaHHBIM OTe4eCTBEHHBIM ITOKa3a-
HHUEM K BHYTPUBEHHOMY Ha3HAYEHUIO KJI0(deanHa
IIPU TUIIEPTOHUYECKUX KPU3ax, UTO HE JAeT BO3-
MOYKHOCTH €r0 NepruoIepallMOHHOTO Ha3HAYEHU A
C IeJIbI0 KapIuONpPOTEeKIIMU. MHOTOIIEHTPOBOE
ucciaenoBanue [36], oxsarusiiee 10 010 00JbHBIX,
MOKa3aJio, 4To KJI0(eJIMH He CHU)KaeT puck UM u
JIeTaJbHOCTD IIPU HEKApANaJIbHbBIX, B TOM YHUCJE
COCYIHCTBIX, onlepanuax. boJiee Toro, Ha3Ha4eHue
rpernapara ObLJI0 aCCOIMUPOBAHO C BHIPAYKEHHOM
apTepUaJbHON TUIIOTEH3WEH U O0OpaTUMbIMU
OCTaHOBKaMU ceppra. Kak cieacTBue ncnoJib3o-
BaHUe KJ0(esMHA CTAJM CUMTATh He MOKa3aH-
HbIM [12,19].

OnpenesieHHbIe HaJlesKIbl BO3JIaraJiuch Ha
0oJiee COBpeMEHHBIN CEJIEKTUBHBIN arOHUCT ¢,-
AIPEHOPENENTOPOB TEKCMeNeTOMUINH, UCXOTHO
MpeJHa3HAa4YeHHBIM JJIsI UCI0JIb30BAaHUS B aHE-
CTe3U0JIOTUN-PEAHNMATOJIOTUHU. B OMHOIIEHTPO-
BBIX UCCJIEJOBAHUAX NPOIEMOHCTPUPOBAH Kap-
IUOMPOTEKTOPHBIN 3ddeKT aToro mnpemnapara,
HanmpuMep OpHu olepanusax BBICOKOTO PUCKa Ha
aopre [37]. OgHAKO TTOCIeJHNE MeTa-aHAJIN3bI TT0
npobsieme [38,39] He BBIABUIN CHUYKEHUS TOCIIHT-
TaJIbHOU JIeTaTbHOCTH, YaCTOThI IIEPUOTIEPAIINOH-
Hou mmemuu u VMIM. JlekcMeIeTOMUINH, TaKKe
KaK M Jpyrue aroHUCThbI ¢,-agpeHOPenenTopoB
MOBBIIIAJ PUCK OpaguKapaIuu U apTepuaTbHON
TUIIOTEH3UU.

Takum 00pa3oM, ecjii B eBPOIEHCKUX PEKO-
MeHmanuAax 2014 r. Ha3HaYeHUe aroHUCTOB ,-
AAPEHOPENEenTOPOB C [eJbI0 KapAUOTIPOTEeKIIUN
JOIyCKaJI0Ch IIPY COCYOUCTBIX OIlepalusx, TO B
HAaCTOsIIIee BpeMsI Ha3HAauYeHMe BCeX 9TUX Mpera-
paroB AJiAg cHuskeHUs 4acTtoThl [IOKO cumraror
OJTHO3HAYHO He ITOKa3aHHbIM [19].

HNuarun6uropei AII® u APAII (capranbl). [Tpe-
naparbl 9THUX CpYI, UMEINIUX 3HA4YUTEJIbHOE
dapmMakonMHaMUYeCKOe CXOACTBO, IIUPOKO
HCIOJIB3YIOT He TOJIBKO IIPU TUIIEPTOHUYECKON
bonesnu, HO u i1 JedeHuss XCH. IToatomy
BONPOC WX pPAllMOHAJbHOTO NPUMEHEHUs MNpHU
HeKapUaabHBIX OTlepaIusax y 00JIBHBIX C BBICO-
kuM puckoM IIOKO nMeeT HECOMHEHHYIO aKTy-
aJIBHOCTB. [IpenonepannoHHOe NCHOJIb30BaHUE
nHrI6uTOpOoB ATID 1 APAIIl 3HAYMMO MTOBHIINIAET
PHYCK BBIpa)KEHHOW apTepuajibHOW TUIIOTEH3UU
1ocJie MHAYKIUA 00IIel aHecTe3nH, 0COOEHHO Y
OOJBHBIX, TOJYYAIOIUX [3-aIpeH0OI0KATOPE;

tion of administration of ACE inhibitors and sartans
before non-cardiac operations in partients receiv-
ing such drugs is recommended. In CHF patients
with LV dysfunction, administration of these drugs
may be resumed as soon as possible during the
postoperative period subject to thorough monitor-
ing. Administration of these drugs may be resumed
only after full stabilization of the circulating blood
volume and vascular tone. When indicated, ACE in-
hibitors can be prescribed to hemodynamically sta-
ble patients with CHF and LV dysfunction at least
one week before a non-cardiac operation [9].

Most recently, combined drug valsartan/sacu-
bitril has become the first-line drug in the treat-
ment of CHF [17, 18]. However, there are no sub-
stantiated recommendations in respect of the
tactics of perioperative use of this drug, yet. There
is reason to believe that the above recommenda-
tions concerning use of ACE inhibitors and sartans
will be true in respect of valsartan/ sacubitril, too.

Antiaggregants. Antiaggregants are an impor-
tant component of treatment of IHD patients; how-
ever, as regards prophylaxis and treatment of peri-
operative myocardial infaction, usefulness and
admissibility of their preoperative discontinuation
rather than their targeted prescription is consid-
ered. The possibility of maintaining their intake, the
risk of intraoperative bleeding and the time of pos-
sible discontinuation are discussed [9, 12, 14].

Maintenance of administration of antiaggre-
gants during the perioperative period in some pa-
tients, specifically those who have coronary stents,
is undoubtedly a measure of prophylaxis of periop-
erative ischemia and/or MI [9, 14, 19]. At present,
in many observations discontinuation of acetylsal-
icylic acid is considered inexpedient, but the issue
of drug discontinuation should be addressed indi-
vidually taking into account possible consequences
for a particular patient [12]. It is recommended to
correlate very thoroughly the risks and potential
danger of perioperative bleeding and thrombus
complications. When there is a risk of a hard-to-
control bleeding, it is unambiguously recom-
mended to discontinue administration of acetylsal-
icylic acid [12, 19]. Taking into account the
particular danger of bleeding into a confined cavity
during some operative interventions (intracranial,
on the central canal of spinal cord, ophthalmolog-
ical on posterior segment of the eye), acetylsalicylic
acid should be discontinued 7 days before such op-
erations [19].

There are no clear-cut recommendations in
respect of a double antiaggregant therapy (acetyl-
salicylic acid, Clopidogrel). An individual approach
based on comprehensive analysis of surgical and
cardiological peculiarities of a particular patient
would be appropriate [19].

Clinicists’ strive to reduce the risk of vascular

complications due to postoperative hypercoagula-
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4yBCTBUTEJBHOCTH K Ba30IIPECCOPHBIM IIpernapa-
TaM IIPU 9TOM MOKeT ObITh CHIKeHa [9,19]. Kpome
TOTO, TTIOKAa3aHo, YTO UHru6uTOphl AIIP He cHU-
skaror yactory [IOKO, 30-cyTouHyIO 1 TOOUYHYIO
JIETAJIbHOCTh IIOCJIe COCYAMCTBIX OIlepanuil y
06O0JIBHBIX BBICOKOTO prcKa [40].

B HacTosIIEe BpeMs HA OCHOBE [I0Ka3aTeJb-
HBIX UCCJIeJJOBaHUHN peKoMeHayIoT [8, 12, 19] Bpe-
MeHHOe (3a 24 4) peKpalieHre mpruemMa UHruou-
TOpOoB All® 1 capTaHOB Nepe HeKapAuaIbHbIMU
omnepanusaMu y 00JbHBIX, KOTOPBIE ITOJIYYaiOT 9TH
npemapathbl. Y 60bHbIX XCH ¢ nuchyakimein JIMK
TIpYeM 3THUX ITperapaToB MOYKET ObITh MaKCUMAJTh-
HO OBICTPO BO30OHOBJIEH B IMOCJIETEPAITMOHHBIN
Tepuoj Ipu o0ecredYeHu Y TIIaTeTbHOI0 MOHUTO-
puHra. Bo306HOBJIATEH MPUEM 3THUX JIEKAPCTBEH-
HBIX CPEJNICTB IIOCJIe OIepaliyd MOYKHO TOJBKO
TTocJIe TMOJTHOH cTabmm3anuu oo’beMa MUPKYIu-
pyIoliieil KpoBU U COCYIUCTOro ToHYca. Eciiu ecTh
ToKasaHusi, WHTHOUTOpPbl AII® MOryT OBITH
HasHa4YeHbl TeMOJUHAMUYECKH CTa0UJIbLHBIM
6onpabIM XCH u nuchyuknueir JI)K HEe MeHee,
4eM 3a HeJleJTIo 10 HeKapIuaabHOU onepanuu [9].

B camoe mocenHee BpeMs mpemapaToM mep-
BorO psga mpu jJedyennn XCH cTaja KoMOMHUPO-
BaHHBIN TIperapar BajicapTaH/cakyoutpuia [17,
18]. OmHakKo 0OOCHOBAHHBIX PEKOMEHIAIUi B
OTHOIIIEHWHY TAKTUKU MMePUOTIEPAIMOHHOTO TPH-
MEeHEeHHUsI 9TOTO Mpemnapara IIoka HeT. ECTb 0cHO-
BAHUA CYUTATh, YTO BBIMIENIPUBEIEHHBIE PEKO-
MEHIAIluM TI0 WCIOJb30BAaHUIO HHTHUOUTOPOB
AII® u capTaHoB OyAyT CIIpaBeaIUBBI U B OTHO-
IIIeHN Y BaJICapTaH/cakyOuTpuIIa.

AHTHarperaHTbl. AHTHArPEraHThI ABJIAIOTCA
Ba’KHBIM KOMIIOHEHTOM JiedeHus: 00JabHbIX BC,
OJTHAKO B aclieKTe NMPO(MUIAKTUKUA U JeUYeHUs
MepuonepanyvoHHON HWIIeMUM MUOKapja pac-
CMaTpUBAIOT He BO3MOYKHOCTh UX IleJleHalpaB-
JIEHHOTO HasHaYeHWs, a IeJieco00pasHOCTb U
JOIIyCTUMOCTh IIpelolepaliiOHHON OTMEHBI.
O6cy:x1al0T BO3MOYKHOCTH COXpaHEHUsI UX Ipue-
Ma, PUCK OIEePaAIlMOHHBIX KPOBOTEUEHUH U CPOKU
BO3MOYKHOM OTMEHEI [9, 12, 14].

CoxpaHeHuWe m0OpueMa AaHTHATPETraHTOB B
MeproNePANIIOHHBIN TEPHO] Y OT/IeTbHBIX O0JTh-
HBIX, B YaCTHOCTU UMEMIINX KOPOHAPHBIE CTEH-
Thl, HECOMHEHHO, IBJISIETCS Mepoi TpoUuIaKTh-
KM IepUOoNpaliMoOHHbIX uillemMuu u/wim MM [9, 14,
19]. B Hacrosmiee BpeMs CUUTAIOT, YTO BO MHOTUX
HaOJII0IEeHUAX OTMEHa alleTUJICAJIUIINIOBOM KHC-
JIOTBI HelleJecoobpasHa, HO Bompoc 06 oTMeHe
npenapara JOJLKEeH pelrarbCcsa UHIUBUAYAJIBHO C
y4€TOM BO3MOSKHBIX ITOCJIECTBUH AJIs1 KOHKPET-
HOro 60sibHOTO [12]. PEKOMEHAYIOT O4YeHb TIIA-
TeJIbHO COOTHECTH PHUCKU U IIOTEHIHAJIbHYIO
OMMaCHOCTBb NePUOTNEePAITMOHHOT0 KPOBOTEYEHUA 1
TPOMOOTHYECKHUX OCJOKHEeHUH. EMu ecTh puCK
TPYAHO KOHTPOJIMPYEeMOI'0 KPOBOTEYEHU S, [IPUEM
alleTUJICATUIINIOBOM  KHCJOTHI  OJHO3HAYHO

tion, including M], is quite predictable. However,
most drugs featuring anticoagulant activity in-
crease the risk of perioperative bleeding, which lim-
its their wide use for prophylaxis. According to the
findings of the most recent studies, postoperative
prescription of direct thrombin inhibitor dabiga-
tran in patients with clinical and functional and/or
laboratory signs of NOMD detected within 35 days
after non-cardiac operations does not increase the
risk of significant bleeding and decreases the inci-
dence of vascular complications (total vascular
morbidity, non-fatal MI, ischemic strokes, periph-
eral arterial thromobosis and venous thrombus
embolization) [41]. These data open prospects for
prescribing latest anticoagulants for prophylaxis of
serious cardiovascular complications after non-car-
diac surgeries.

Levosimendan. Levosimendan belongs to a
new group of drugs — calcium sensitization agents —
and possesses potent inotropic and moderate va-
sodilatory effects. The drug increases the affinity of
myocardial myofilaments to intracellular calcium,
raising inotropism without incremental growth of
intracellular concentration of this ion, so heart
compliance is not compromised. The inotropic ef-
fect is delayed and prolonged due to activity of
long-existing metabolites. Besides, Levosimendan
causes vasodilation by opening ATP-sensitive
potassium channels (K*-ATP-channels). The effects
of Levosimendan are related to several mecha-
nisms including [42]:

e cardiohemodynamics optimization: im-
provement of inotropism without raising the my-
ocardial oxygen requirement;

e improvement of myocardial
metabolism;

e pharmacological preconditioning (im-
provement of ischemia tolerance) due to opening
of K*-ATP-channels of mitochondrias;

e anti-inflammatory effect.

An extensive positive experience of Levosi-
mendan administration has been accumulated in
cardiology and cardiosurgery. The overview of
meta-analysis published in 2016 [43] points out
that in the global literature, on the basis of over
6000 cases, it has been established that administra-
tion of Levosimendan in different clinical situations
reduces mortality. The drug is included in Europ-
eran guidelines on CHF diagnosis and manage-
ment as an effective inotropic aid [17].

The combined effects of Levosimendan have
attracted attention to the possibility of using it to re-
duce the risk of cardiac complications in non-car-
diac surgery [44]. It has been demonstrated that in
patients with severely decreased LV ejection fraction
(EF), who are going to experience low- and medium-
risk non-cardiac operations, the preoperative prepa-
ration with the help of Levosimendan is accompa-
nied with increased cardiac index, decreased
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peroMeHAyIoT mpekpaiuarb [12, 19]. YuursiBas
0Cc00yI0 OTIACHOCTH KPOBOTEUEHUS B 3aMKHYTYIO
MMOJIOCTh MPU OTJEJIbHBIX ONEePAaTUBHBIX BMEIIIa-
TeJIbCTBAX (MHTPAaKpaHUAJIbHbIE, HA CHUHHOMO3-
rOBOM KaHaJse, opTaabMOJIOTHYECKHE HA 3aJHEM
CerMeHTe rjasa), NMpueM areTUICAJTUINI0BON
KHCJIOTHI CJIeAyeT IPEKPaTUTh 3a 7 CYTOK 10 TAKUX
omneparuii [19].

YeTKkne peKOMeHJAIU B OTHOIIIEHUU IBOM-
HOU aHTHArperaHTHOM Tepanuu (aleTuJICaJInuII-
JI0OBasg KMCJOTA, KJIONHUIOIpPeJ) OTCYyTCTBYIOT.
[lesrecoobpa3eH WHAMBUIYATbHBIA ITOAXOM Ha
OCHOBE BCECTOPOHHEr0 aHa/In3a XUpPypru4ecKux
U KapIUOJI0THIECKUX 0COOEHHOCTEN KOHKPETHO-
ro doJibHOTrO [19].

CrpeMJjieHMEe KJIUHUIMCTOB CHU3UTHh PUCK
COCYOUCTBIX  OCJIOKHEHWH, O0O0yCJIOBJIEHHBIX
[I0CJIe0IepaOHHOU TUIlepKoaryssinuei, B ToM
yucje VIM, BrioJiHe 3aKOHOMepHO. OgHaK0 00JIb-
IIMHCTBO IIpelapaToB C aHTUKOATYJISHTHON
AKTUBHOCTH MOBBIIIAIOT PUCK MMEePUOINEepPAITUOH-
HBIX KDOBOTEUEHUH, UTO OTPAHUYHUBAET UX AKTUB-
HOoe MpoduIaKTUIeCKoe HadHaueHne. CoriacHo
pe3yJabraTM CaMbIX IOCJAeTHUX HCCAeJOBaHUMH,
MOCJIeoIIepallMOHHOEe Ha3HaYeHe TPSAMOTO UHTH -
duTopa TpoMOUHA JaburarpaHa y 60/IbHBIX C KITU-
HUKO-(PYHKIIMOHAJIBHBIMA /WU J1ab0paTOPHBI-
mu npusHakamu MIIHO, BbIABJIIEHHBIMU B
TeyeHue 35 CyTOK II0CJIe HeKapAuaJbHbIX ollepa-
LU, He YBeJIMYMBAET PUCK 3HAYNUTEJIbHBIX KDOBO-
TeueHUH U CHUIKAeT YaCTOTY COCYAUCTBIX OCJIOK-
HeHUH (00I11ast YaCTOTa COCYANCTON CMEPTHOCTH,
He(daranbHbIM VM, ulIeMUYeCKUX HHCYJIBTOB,
nepudepruueckux apTepUuaTbHBIX TPOMOO30B U
BEHO3HBIX TpoMOoOaMbosuit) [41]. OTU maHHBIE
OTKPBIBAIOT TMEPCHEeKTUBbI [JI1 HA3HAYEHUS
HOBEHNIIINX aHTUKOATYJISTHTOB C I1eJ1bI0 PO UIIAK-
THUKHU CEPBbE3HBIX CePAEYHO-COCYIUCTHIX OCJIOMK-
HEHUH TTocjIe HeKapIuaabHbIX OTlepaIyii.

JleBocumeHaaH. /IeBocuMeH1aH OTHOCHUTCSI
K HOBOMU I'pyIIie JiIeKapCTBEHHbBIX CPEICTB — KaJlb-
[IMEBBIM CEHCUTH3aTopam, 00JIaaeT BhIpaKeH-
HBIM MHOTPOIIHBIM U YMEPEHHBIM Ba3OAWJaTH-
pylomuM addexkroMm. IlpenapaT yBeanuuBaeT
CpoACTBO MUO(UIAMEHTOB MUOKAapa K BHYTPU-
KJIETOYHOMY KaJIbLIYIO, IIOBBIIIAsI MHOTPOIU3M
0e3 IpupocTa BHYTPUKJIETOYHOU KOHIIEHT DA
9TOT0 MOHA, BCJIEACTBHUE Yero He HapyllaeTCs nua-
cToJIMuecKoe pacciiadbsenue. MIHOTpomHOe Mei-
CTBHE HACTyllaeT OTCPOYCHO U ABJISACTCA IPOA0JI-
SKUTEJbHBIM 34 CYET aKTUBHOCTH IJNTEJIbHO
CylIecTByIOIUX MeTabosimToB. KpoMme Toro, 1eBo-
CUMEHIaH, OTKpbIBasi ATP-3aBrCcHMbIe KaJleBbIe
kaHaJbl (K+-AT®d-kaHaJibl), BbI3bIBAET Ba30oguIa-
Tanuio. dPPEKTHI JIEBOCHMeH1aHa 00yCIOBIEHBI
HECKOJIbKMMU MeXaHU3MaMU, Cpeay KOTOPBIX [42]:

* OOTUMHU3AUUHUA KapAUOTEeMOOUHAMUKHU:
yJIydllleHrne WHOTponu3Ma 0e3 IIOBBIIIEHUS
MOTPeOHOCTH MUOKapAa B KHUCJIOPOIE;

systemic vascular resistance, improved echocardio-
graphy parameters, and lowered B-natriuretic pep-
tide [45,46]. Domestic authors have shown that such
preparation reduces the requirement of periopera-
tive sympathomimetic cardiotonic agents, shortens
the patients’ period in intensive care units (ICU) and
inpatient time in general [47].

Nevertheless, as regards non-cardiac opera-
tive interventions in high-risk patients, application
of this drug is not fully developed yet, although it
has been included in Spanish guidelines on thera-
peutic management during non-cardiac surgery in
CHEF patients [10]. These guidelines underline use-
fulness of preoperative administration of Levosi-
mendan to patients with decreased LVEE first of all,
for the purpose of pharmacological precondition-
ing. However, it appears that in patients with severe
CHE to which non-cardiac operations are planned,
the ionotropic effect, optimization of hemodynam-
ics and prophylaxis of cardiac ejection decrease
might play a role in prophylaxis of perioperative
cardiac complications that is not lower than the ef-
fect of pharmacological preconditioning.

Administration of Levosimendan might have
side effects (arterial hypotension and tachycardia)
[10, 42, 43]; hence, its safe use requires fulfillment
of a number of conditions:

e transfer of patients to ICU at least 24 hours
before the operation;

* the necessity of slow, during 24 hrs., infu-
sion of the drug, which must be carried out under
careful medical control (fast administration with a
loading dose rises drastically the probability of side
effects and complications);

* monitoring of vital functions.

It should be taken into account the post-
pointed clinical effect of Levosimendan that takes
at least 6 hrs., more often — 12 hrs; therefore, it
must be administered before an operation. Besides,
the drug has a rather wide range of counter-indica-
tions (heart valve stenosis, some tachyarrhythmias,
etc.). In particular, Levosimendan is counter-indi-
cated to patients with aortic stenosis — the most
common valve defect in elderly and senile patients,
and this disease is a proven risk factor of perioper-
ative myocardial infarction and mortality, espe-
cially in case of emergency surgeries [9].

Halogenated inhaled anesthetics. A possible
mechanism of intraoperative cardioprotection dur-
ing anesthesia maintenance using modern halo-
genated inhaled agents (Sevoflurane, Desflurane)
is anesthetic (pre- and post-) conditioning as
metabolic adaptation of myocardium to ischemic
damage [48]. This effect occurs as a result of a num-
ber of cell effects [49]:

e production of ‘signaling’ quantities of reac-
tive oxygen intermediates;

* phosphorylation of glycogen synthase ki-
nase-3p;
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° yAyd4IIeHWe MUOKapAUaIbHOrO a3poOHO-
ro meraboJiu3ma;

* (papmakoJOruueCKUM MPEKOHIUIMOHU-
poBaHue (y1y4lleHne IepeHOCUMOCTH UIIEMUN),
pasBuBaleecs 3a cueT OTKpbITUsI K*-ATd-kanHa-
JIOB MUTOXOH/IPU;

* TIPOTHUBOBOCIAJUTELHBIN 3D PEKT.

B kapauoJioruu U KapauoOXupypruu HaKoI-
JIeH OOJIBIIION TTOJIOMKUTETbHBIA OMBIT IPUMEHE-
HUs JIeBOCUMeHIaHa. B 0630pe MeTa-aHaIU30B,
ony0sIMKOBaHHOM B 2016 1. [43], TOTUepKUBaeTcs,
YTO B MUPOBOU JIUTEPAType HA OCHOBAHUU OoJTee,
yeM 6000 HaOIIOAEHWH YCTAaHOBJEHO, YTO
Ha3HauveHNe JIEeBOCUMEHIaHa B PA3JIMYHBIX KJIHU-
HUYECKUX CUTyalusAX CHHUYKAeT JIETAJIbHOCTb.
[Ipenapar BKJIIOUEH B KauyecTBe 3 PEeKTUBHOTO
WHOTPOITHOT'O CPEJICTBA B €eBPOTIEHCKIE pEKOMEH-
JalMM 110 JUarHoCTUKe u Jiedenuio XCH [17].

KommnsekcHubie adgerTbl JieBOCMMEH1aHa
MPUBJIEKJIM BHUMAaHHE K BO3MOYKHOCTH €ro
HCII0/Ib30BAHUA JJI1 CHUSKEHUSI PUCKA KapauaJib-
HBIX OCJIO’KHEHUH B HeKapAUaJIbHOU XUPYypruu
[44]. TIpomeMOHCTPUPOBAJIA, YTO Y OOJIBHBIX C
pesKko cHUsKeHHOU ppakimeii uarnanus (ON1) JIZK,
KOTOPBIM IIJIAHUPYIOT HEeKapAhaJIbHble Ollepanuyn
HU3KOr0 U CpelHero pucKa IMpenolepanuoHHas
MOJITOTOBKA C IIOMOIIBIO JIEBOCUMEHIaHa COIIPO-
BOSKIAETCA TOBBIIIEHUEM CEPJIEYHOT0 MHIEKCA,
CHUJKEHUEM CHCTEMHOI'0 COCYAUCTOTO COIIPOTUB-
JIeHUs], YJIydllleHueM 3X0Kapauorpaguyeckux
II0KasareJieil U CHUKeHEeM YPOBHsI HAaTpUypeTu-
Yeckoro nentuga B-tuna [45, 46]. OTedyecTBeHHbIE
ABTOPHI MOKA3AJIH, YTO TAKAA IMTOATOTOBKA COKpa-
I[aeT TOTPeOHOCTh B IIEPHUOIEPAIIMOHHOM
Ha3HaYeHNH CUMITATOMUMETUYECKUX KapIUOTOHU -
KOB, COKpaIIlaeT BpeMs NMpeObIBaHUsI O0OJIBHBIX B
peaHuManuu u nHTeHcuBHOU Tepanuu (OPUT) u
YKOpaduBaeT rOCIUTAIN3alNIo B IIeJIoM [47].

Tem He MeHee, IPU BHINOJHEHUU HEKAPIU-
JIBHBIX XUPYPTUYECKUX BMEIIATEIHCTB 00JTbHBIM
BBICOKOTO PHUCKA UCII0Jb30BaHUE 3TOTO IIpenapa-
Ta ocTaeTcs pa3pabOTaHHBIM He B IIOJTHOU Mepe,
XOTS1 OH BKJIFOYEH B UCITAHCKHE PEKOMEHIalNH 10
JieyeOHON TaKTUKe P HeKapaua bHBIX Ollepa-
usax 'y 6oapHBIX XCH [10]. B 9THX pekOMeHzamnumsax
MOAYEePKUBAETCS 11e1eCO00Pa3HOCTh IIpeIonepa-
IIMOHHOTO Ha3dHaveHue JJeBOCUMeHJaHa 00/IbHbIM
co cumkeHHot ®NJIK, nipeskjie Bcero, ¢ 1Meablo
¢hapMaKoJIOTMYeCKOTr0 MPEKOHIUIMOHUPOBAHUS.
OnHaKo, peCTaBsIeTC s, 9YTO Y OOJbHBIX TsIKe-
J0ii XCH, KOTOpBIM IJIAHUPYIOT HEKApIUaJIbHbIe
orepaluu, HHOTPOITHbIN 3 eKT, ONTUMU3ALUSA
reMOJIMHAMUKHU U IPO(PUTAKTHAKA CHUKEHUS Cep-
JIEYHOTO BBIOpOCA MOTYT WIPaTh HE MEHBIIYIO
PpOJib B PO UJIaKTUKeE TIepUOoIepallMOHHBIX Kap-
IUATbHBIX OCJIOKHEHUH, yeM adeKT papmMako-
JIOTUYeCKOr0 NPEKOHIUITMOHUPOBAHUS.

[Ipu BBeneHWHU JIeBOCUMEHTaHA BO3MOSKHBI
ro6ouHbIe 3P eKThI (apTepruaabHasi TUIOTEH3US

* phosphorylation of proteinkinase-C;

* suppression of intracellular enzymatic cas-
cades realizing reperfusion damage;

* prophylaxis of apoptosis, etc.

Existence of anesthetic conditioning does not
cause any doubts today [9, 10, 14]. Domestic inves-
tigators have demonstrated significance of this ef-
fect in high cardiac risk patients for decrease of HF
incidence and total mortality during a year after
various non-cardiac surgeries [50]. At the same
time, conditioning implementation requires deliv-
ery of certain concentration of anesthetic, which is
not always feasible [51]. All contemporary recom-
mendations concerning reduction of the risk of car-
diac complications in non-cardiac surgeries point
out their usefulness in IHD patients when there is
arisk of ischemia in the absence of hemodynamic
counter-indications [9, 10, 14].

Phosphocreatine. Exogenous phosphocrea-
tine as a drug for adjuvant cardioprotection in dif-
ferent clinical situations [52, 53] has been used in
Russia for over 30 years. However, the meta-analy-
sis that confirmed the drug efficacy has been pub-
lished just recently [54]. The authors have con-
cluded that in total population of patients with
cardiac disorders (more than 3000 clinical cases),
phosphocreatine provides: decreased total mortal-
ity, decreased incidence of severe arrhythmias, less-
ened requirement of sympathomimetic drugs, and
other cardioprotective effects.

It has been established nowadays that the car-
dioprotective action of phosphocreatine is only
partially explained by its intracellular effects as a
high-energy compound providing adenosine
triphosphate resynthesis; regulatory influences on
sarcolemma enzymatic systems providing
metabolism of adenine nucleotides and mainte-
nance of intracellular concentration of adenosine
monophosphate (the intracellular action of the
drug) play an important role, as well as intracellular
effects of small quantities of phosphocreatine or its
metabolite creatine on mitochondria-associated
signaling pathways responsible for cell bioenergy
and apoptosis [53]. The proven antiarrhythmic ef-
fect of the drug is apparently related to mainte-
nance of the intactness of cardiomyocyte sar-
colemma, prevention of phospholipid degradation,
glycocalyx destruction and accumulation of
lysophosphoglycerides representing combined
biochemical and electrochemical mechanism [53].

However, the experience of using exogenous
phosphocreatine in high-risk patients undergoing
non-cardiac operative interventions remains lim-
ited though in case of vascular surgeries and onco-
logical surgeirs its undoubtful cardioprotective ef-
fects have been proved [55, 56]. Given excellent
drug tolerance and easiness of its use during the
perioperative period, phosphocreatine cardiopro-
tection can be considered promising for reduction
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u taxukapaus) [10,42,43], moatomy Ge3omacHoe
ero MCIoJb30BaHUe TPebyeT coOJIIoIeHus psAaa
YCJIOBUIA:

e mnepeson 60bHEIX B OPUT He MeHee yeM
3a CyTKH [0 Ollepaluy;

e HeoOXOIMMOCTH MeJIEHHOU B TeueHue 24
4 uH(QY3UHU [Ipenapara, KoTopas 10oJKHa IIPOBO-
IUTBCA MO TIaTeAbHBIM MEJUIIMHCKUM KOHTPO-
JeM (OBICTpOe BBeJEHHE C HAarpPy30YHOH H030H
pE3KO TIOBBINIAET BEPOSITHOCTH ITOOOYHBIX
3dPeKrToB 1 OCJIOKHEHUT);

e obecrieyeHe MOHHUTOPHWHTA SKU3HEHHO
Ba’KHBIX (DYHKIIWH.

Cioegyer y4uTBIBaTh, YTO IJIA peann3anuu
addekra ieBocuMeHTaHa He0OX0TUMO HE MeHee
6 4, a yare 12 4, m03TOMY BBEJEHUE €T0 JOJIKHO
BBIIOJIHATBLCA A0 onepauuu. Kpome toro, y nipe-
rapara ecTh JOCTATOYHO IIUPOKUM CIIEKTP MPOTHU-
BOIIOKa3aHUH (CTEHO3bI KJIANAHOB CepP/illa, HEKO-
TOpble TaxWapuTMUM U 1p.). B dYacTHOCTH,
JIEBOCUMEHIaH IIPOTHUBOIIOKAa3aH OOJILHBIM C
A0pTaJbHBIM CTEHO30M, CAMBIM pacCOpPOCTPaHEeH-
HBIM KJIAITAaHHBIM ITIOPOKOM Y 60JIBHBIX TTOSKUAJIOTO
M CTap4YeCKOro BO3pacra, a 9To 3aboJieBaHUeE
SABJISIETCSA IOKa3aHHBIM (PAKTOPOM pHCKa IeprOo-
MepanroHHOro nHgapKTa MUOKap/ia U JeTaJbHO-
CTH, 0COOEHHO TIPHW BBIMOJHEHUU IKCTPEHHBIX
OonepaTUBHBIX BMEIIATeJIbCTB [9].

lanorencoaep:xaniye UHraJaIAMOHHbBIE aHe-
CTeTUKH. BO3SMOKHBIM MEXaHN3MOM UHTpaonepa-
IMOHHOU KapJMOINPOTEKINU TIPU MOAAepsKaHUN
aHeCcTe3UH COBPEMEHHBIMHU I'aJIOTeHCOoePsKallH-
MU MHTQIAIUOHHBIMU areHTaMu (ceBo(uiypaH,
JecJrypan) ABJIsieTcs aHeCTETUYECKOe KOHIUITNO-
HUpOBaHUeE (IIpe- U MOCT-) KaKk MeTaboJImYecKast
ajanTramnysa MUOKapaa K UIIeMAYeCKOMY IIOBPEesK-
JIeHuio [48]. 3ToT apeKT BO3SHUKAET B pe3yJIbTaTe
psna KiIeTouyHbIX 3 HeKToB [49]:

* BBIPAOOTKA «CUTHAJBHBIX» KOJUYECTB
AKTUBHBIX (POPM KUCI0PO/IA;

* (ochopunrpoBaHue NIMKOT€H-CUHTa3bI-
KUHa3bI-3[;

* (ochopunupoBanue mnpoTeuHKNUHa3bI-C;

* yrHeTeHHe BHYTPUKJIETOUHBIX (pepMeHT-
HBIX KaCKaJ0B, peajin3ylolux peneppy3srnoHHOe
MMOBPEYK/IEHUE;

* mpoduIAKTHKA alIONTO3a U AP.

Hanmune anecTeTH4€CKOTO KOHAUIIMOHUPO-
BaHUsI B HACTOsIIIee BpeMs He BbI3bIBA€T COMHE-
Hu# [9, 10, 14]. OTeyecTBEHHBIE UCCJIETOBATE I
MPOJIEMOHCTPUPOBAIN 3HAYUMOCTh 3TOT0 3hPeK-
Ta 'y 00JIBHBIX BBICOKOTO KapUaJIbHOTO PHCKA [IJTS
cHmykeHue yactorbl CH 1 o0111ei 1eTaJbHOCTH B
TeyeHHe ToJa MOCJIe Pa3JINUYHbIX HEKapANaTbHBIX
onepamuii [50]. BMecTe ¢ Tem, peanuaaiysi KOHIU-
[IMOHUPOBAHUS TpebyeT Moauy ONpe e IeHHBIX
KOHIIEHTpaIMi aHeCTETHUKA, YTO He BCETA peastn-
3yeMo [51]. Bce coBpeMeHHbIe peKOMEHIaluy 110
CHU)KEHMIO PUCKA KapIUaJIbHbIX OCI0KHEHUN B

of the risk of cardiac complications in non-cardiac
surgery.

Optimization of Anesthetic
and Critical Care Support

Selecting the anesthetic support option. As-
surance of hemodynamic stability in high cardiac
risk patients undergoing medium- and high-risk
operative intervention is not an easy task. Its intri-
cacy evidently determines the ongoing discussion
concerning the choice of optimal anesthesiological
methods [9, 10, 14]. Most options of support de-
crease the activity of sympathoadrenal system and
might cause clinically important changes of hemo-
dynamics in patients with low functional reserves
of their cardiovascular system, first of all, decrease
of ABP [9, 14]. Hence, there are no definite clinical
recommendations regulating the choice of anes-
thesia methods, particular drugs and their doses.
When there is a risk of type 2 MI development, it
become essential to maintain the myocardial bal-
ance of oxygen delivery/consumption. In this con-
nection, the anesthesiologist should ensure pro-
phylaxis of tachycardia and arterial hypotension.

Current guidelines in this clinical situation
come down to that in hemodynamically stable pa-
tients with a risk of myocardial ischemia, modern
halogenated anesthetics, first of all, sevoflurane,
should be used [9, 14]. When opioids are pre-
scribed, it is recommended to avoid high doses
thereof and, especially, ‘central anesthesia’ [14]. In
using halogenated anesthetics, one should take
into account the anesthetic conditioning as a pos-
sible positive effect [10, 14].

Experts’ opinions of neuroaxial blocks vary.
American authors are reserved in respect of such
methods [14], wary of possible hemodynamic dis-
turbances while European ones highly conclusively
recommend applying epidural anesthesia or other
options of neuroaxial blocks during high-risk surg-
eries in patients with cardiac diseases [9, 10]. Based
on the data about adverse prognostic role of com-
bined use of inhaled anesthetics and opioids during
vascular surgeries [57], they recommend minimized
use of general anesthesia components [9, 10]. At the
same time, American experts do not recommend
the use of a combination of local anesthesia and
controlled sedation in the clinical situation [14].

In CHF patients, the choice of anesthetic sup-
port depends on the disease etiopathogenesis and
severity, the level of LVEF decrease and specific
hemodynamic status. Taking into account the ne-
cessity of prophylaxis of manifested sympathec-
tomy of the cardiovascular system, special attention
is paid to avoidance of high doses of opioids and ex-
cessively high level of epidural block. It is pointed
out that spinal anesthesia is counter-inidicated in
patients with significant aortal stenosis [14].
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HeKapAuaJIbHON XUPYPrUuy yKa3bIBAIOT Ha IieJse-
€c0006pa3HOCTh UX MpuMeHeHus y 60abpHBIX TBC
IIpU PUCKe UIIIEMUU B OTCYTCTBHE TeMOANHaMuYe-
CKMX OpPOTUBONOKa3anuii [9, 10, 14].

®dochorpeaTuH. DK30reHHBIN (pochorpea-
THH, KaK Openapar AJjs aJbIOBAaHTHONU KapJauo-
IIPOTEKIUY B PA3JUYHBIX KJIMHUUYECKUX CUTYya-
nusax [52, 53], ucnosbayercst B Poccuu 6ostee 30
Jet. OJHaKO JIUIIH HEeJaBHO OIyOJIMKOBAH MeTa-
aHaJIM3, TTOATBEPAUBIINYI 3 HEKTUBHOCTH ITpena-
para [54]. ABTOpBI yKa3aJsu, 9YTO B OOIIEH MOITyJIsi-
nuu 00JIBHBIX ¢ 3aboJsieBaHUAMU cepria (6oJee
3000 kTuHUYECKHUX HabJIoneHni) hochorpeaTuH
obecrieunBaeT: CHIUKeHNe 0011el JeTaTbHOCTH,
CHU’KEHMeEe YaCTOTBI TSKeJbIX apUTMUU, YMEHb-
IIIeHre TOTPeOHOCTH B Ha3HAYeHNH CUMIIaTOMMU-
MeTHYEeCKUX IIpenapaToB U Apyrue KapIuoIpo-
TEKTOPHBIE 3P PEKTHI.

B HacTos1Iee BpeMsl yCTaHOBJIEHO, YTO Kap-
IUOTIPOTEKTOPpHOE JeilcTBUsA  (docdorpearrnHa
JINIIIH YaCTUYHO 0OYCTIOBJIEHO €r0 BHYTPHUKJIETOY-
HbIMU 3(pheKTaMi KaK MaKpOIPTUIECKOIO COeI1-
HeHHsA, 00eCIeunBaIIero pecuHTe3 aJeHO3MH-
Tpudocdara; O0JIBIITYIO poJib UTPAIOT
peryaupyloliye BJAUsHUS Ha CapKoJieMMaJIbHbIE
(pepmeHTHBIE CHICTEMBI, O0ECTIeYnBaoIIre MeTabo-
JIU3M aJJeHUHHYKJIEOTUI0B U ITOfJIepsKaHNe BHYT-
PUKJIETOYHON KOHIIEHTPAIMY aleHO3UHMOHOpOC-
¢ara (BHeKJeTOUHOE HeWCTBUE Ipemnapara), a
TaKKe BHYTPHUKJIETOYHBbIE 3(P(PEKTHI HEOOTBITNX
KoJT4ecTB (pochOKpeaTrHa WA ero MeTadoIITa
KpeaTuHa Ha MUTOXOHJPUH-aCCOIUUPOBAHHBIE
CUTHAJIbHBIE ITyTH, OTBETCTBEHHBIE 32 OMOHepre-
TUKY KJIETKMU U anonTtoa [53]. [loka3aHHBIN aHTU-
apuTMuueckuil ag@eKT mnpenapara, O4YE€BUIHO,
00yCJIOBJIEH TTOIEP;KAHUEM [IeJIOCTHOCTH CapKO-
JeMMbl KapAWUOMUOLIUTA, IIpenylnpeskieHrneM
Jerpaganuu pochonunuaoB, pa3pylieHus IIINKO-
KaJINKCA ¥ HAKOIJIEHH 1 JIN30(h0COIINIIEpUIOB, B
OCHOBE KOTOPOTO JIESKUT KOMILIEKCHBIN OMOXIMU-
YEeCKUH U 3JIEKTPOXUMUYECKUU MeXaHU3M [53].

OnHaKo ONBIT IPUMEHEeHUsI 3K30reHOT0 (hoc-
¢orpearrHa y 60/IbHBIX BBICOKOTO PHCKA, KOTO-
PBIM BBIIOJHSAIOT HEKapAUaJbHble OllepaTHBHbIE
BMelllaTeJIbCTBA, OCTAETCs1 OTpaHUYEHBbIM, XOTs
IIPU COCYAUCTBIX ONEPALUsIX U OHKOJIOTUYECKUX
oIepalysix BbIsIBJIEHbI €70 HECOMHEHHbIe KapIUo-
nporekTopHbIe 3(pdeKThI [55, 56]. YIUTHIBAS XOPO-
ILIyI0 IepEHOCUMOCTH IIpernapara 1 IIpoCcTOTy ero
IIpUMeHeHMsI B [IepuoNepaloHHbIN Tepuof, hoc-
(pOKpeaTuHOBYIO KAPAUONPOTEKLINIO MOYKHO CUU-
TaTh IePCIEKTUBHOM /151 CHUKEHUSI pUCKa KapIiu-
JIBHBIX OCJIOYKHEHUH B HeKapIUaIbHON XUPYPTUM.

OnTuMHu3alMs aHeCTE3Hn0JI0r0-
PEaHNMAaTOJIOTHYECKOT0 00ecTIedeHH T

BbIGOp BapHaHTa dAHECTE3nOJOTrHI€eCKrOoro
obecreyeHu . Baﬂaqa obecrieueHust reMmogvHa-

In a case of ischemic genesis of CHE stable
hemodynamics and myocardial ischemia risk, it is
quite possible to use inhaled anesthetics [10]. In a
case of CHF of myocardial genesis, one should
avoid not only excessive sympathectomy, but direct
cardiodepression as well. It is recommended to take
into account that a negative ionotropic effectis typ-
ical to a greater or lesser extent for most halo-
genated anesthetics [9]. Therefore, in some pa-
tients, epidural anesthesia might be preferable [10].

A particularly important component of anes-
thetic support in the clinical situation under dis-
cussion is the maximally effective correction of pe-
rioperative hypothermia and prophylaxis of
postoperative shivering [14]. It has been shown that
hypothermia is an independent predictor of POCC
(myocardial ischemia, MI, cardiac arrest); warming,
on the contrary, reduces the risk of complications
by 55% [58].

For pain relief during the postoperative pe-
riod, epidural analgesia is useful. It is possible to
apply multimodal pain relief based on lessened
doses of opioids, a,-adrenergic receptor agonists
and non-steroidal anti-inflammatory drugs
(NSAID) [9, 10]. However, NSAID and COX-2 in-
hibitors are not recommended for patients with
CHE renal failure, myocardial ischemia, also at the
background of diuretic therapy and during unsta-
ble hemodynamics [9, 10].

Perioperative monitoring. In addition to con-
ventional measures of non-invasive monitoring,
additional intraoperative ECG monitoring in one of
chest leads (V4 or V5), if feasible, complemented
with ST segment monitoring, is indicated in pa-
tients with high risk of cardiac complications.

When there is a high risk of NOMD, periop-
erative 12-lead ECG recording is useful [9,14]. To
detect LV segmental contractility disorders dur-
ing ischemia or MI, to control the cardiac func-
tion in case of a risk or development of hemody-
namic instability, cardiac valve defects, also in
case of any diagnostic difficulties, echocardiog-
raphy is indicated.

Routine use of pulmonary artery catherization
with the help of Swan-Ganz catheter, also applica-
tion of non-ivasive techniques to determine the
cardiac ejection are not indicated [9, 14]. Recently,
the expediency of transpulmonary thermodilution
[9] as a method to control the hemodynamics and
infusion therapy adequacy within the target-ori-
ented therapy concept providing oxygen transport
adequacy has been considered [59]. One of the lat-
est meta-analyses has shown that in high-risk pa-
tients of non-cardiac surgery, a target-oriented
therapy does not rise the risk of myocardial is-
chemia and decreases the overall prevalence of
POCC [60]. At the same time, it must be kept in
mind that in CHF patients, restrictive infusion
management is indicated [9, 10].
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MHUYECKOHN CTAOUIBHOCTH Y OOJBHBIX BHICOKOTO
KapINaJbHOTO PUCKA, KOTOPBIM BBIMOJIHSIOT OIle-
paTuBHBIE BMeEIIaTeJbCTBA CPETHETO U BBICOKOTO
pUCKa, sBJisseTcs HenpocTo. OYeBUIHO, YTO ee
CJIO’KHOCTB OIIpefeJIsseT IIPONOJIKAOIYI0C IUC-
KYCCHIO TI0 BBIOOPY ONTHMAJIBHBIX aHECTE3NO0JI0-
rudyecknx metoguk (9, 10, 14]. BoJbUIMHCTBO
BapHaHTOB MMOCOOUSI CHIPKAIOT aKTUBHOCTDH CHM-
rnaToagpeHaa0BON CHCTEMBI U MOTYT BbI3BAaTh y
0OJBHUX C HUBKUMU (PYHKIIMOHATBHBIMA pe3ep-
BaMU CepAeYHO-COCYAUCTON CUCTEeMBbI KJIMHUYe-
CKM 3HayuMble H3MeHeHHsI TeMOJIUHAMUKU,
npexne Bcero cHumwxrenue All [9,14]. Iloatomy
OTCYTCTBYIOT YeTKHME KJIMHUYECKHAE PEKOMEH/1a-
MY HOPMUPYIOIIE BEIOOP METOINK aHECTE3NH,
KOHKPETHBIX IPenapaToB U UX JO3UPOBOK. [Ipu
pucke pa3zsutuda UM 2-ro Tuna KpUTUYEeCKU Bak-
HOU 3ajiauel CTaHOBUTCS MOJIJIEPsKAHUE MUOKaP-
IUaIbHOTO OaJlaHca JOCTaBKa /IoTpebJieHe KIC-
Jopoja. B aToll cBsi3W, aHECTE3WOJIOT JOJIKEH
obecneynTh MPOUIAKTURY TaXUKAPAUU U apTe-
pyaIbHOU TUIIOTEH3UMN.

CoBpeMeHHbIE PEKOMEHIAIIMU B 9TOW KJIU-
HUYEeCKOI CUTYalluU CBOAATCS K TOMY, 4YTO Y TeMO-
IUHAMUYECKH CTaOUJIbHBIX OOJIBHBIX C PUCKOM
AIIeMUHA MHOKapaa cjenyeT MCI0JIb30BaTh
COBpEMeHHBIe FaJIoreHCcolepsKallire aHeCTeTUKH,
npeske Bcero ceBoduiypas [9,14]. Ilpu HazHaue-
HUM ONIMOUA0B PEKOMEHAYIOT N30eraTh UX BbICO-
KHUX JIO3UPOBOK U, TeM OoJiee, «IIeHTPATbHON aHe-
cresun» [14]. Mcnosib3dyd rajoreHcomepsraliue
AaHEeCTEeTHUKH, B Ka4yeCTBe BO3MOYKHOT0 MOJIOMKHU-
TeJIbHOTO 3(p(peKTa ciienyeT y4uTbIBaTh aHECTEeTH-
4yecKkoe KoHauimonuposaunue [10,14].

MHeHU 9KCIIEPTOB 10 OTHOIIIEHUIO K HEUPO-
aKCcHaJIbHBIM OJIOKagaM BapbUPYIOTCA. AMepH-
KaHCKVE aBTOPHI CIEPKAHHO OTHOCATCH K 9TUM
MeToauKaMm [14], ommacasicb BO3MOKHBIX T€MOIH -
HaMHUYeCKUX HapyllleHUi, a eBpomneiickue — C
BBICOKHAM YPOBHEM JOKa3aTeJIbHOCTH PEKOMEH-
JIyIOT TPU BBIINOJHEHUU OIllepaluii BBICOKOIO
puckay 60JIBHBIX ¢ 3a00/IeBaHUAMU CEPATIA TPU-
MEHATh JMUAYPAJbHYIO aHEeCTEe3UI0 UJIN Ipyrue
BapUaHTHI HelpoaKkCcUaTbHBIX Os1oKar [9,10]. Omu-
pasich Ha TaHHbIE O HEOJIATONMPUATHON MPOTHO-
CTUY€eCKOU POJIM COBMECTHOTO IIPUMEHEHM ST MHTa-
JSIAOHHBIX AHECTETUKOB M OINWOUJIO0B NpHU
COCYAUCTBIX Ollepanusx [57], peKOMEeHIyIOT CBO-
JUTH C MUHUMYMY MCII0JIb30BaHNE KOMIIOHCHTOB
obO1eit anectesuw [9,10]. BMmecTe ¢ TeM, aMepUKaH-
CKHeE 9KCIEepThl He PEKOMEHIYIOT IIDUMEHATH B
pacMaTpuBaeMoil KIMHUYECKOU CUTYaI[UU KOM-
OMHAIMIO MECTHOUM aHeCTe3WH W YIIPaBJIsIeMOU
cegauuu [14].

VY 6oabHBIX XCH BBIOOP METOTUKH aHeCTe-
3M0JIOTMYECKOr0o MMOCOOMA 3aBUCUT OT 3TUOIIATO-
reHesa 1 TSYKeCTH 3a00J1eBaHts, CTEIIEHH CHIKe-
HusA PUJIK 1 KOHKPETHOTO TeMOIUHAMUYECKOTO
craryca. Y4uTbIBast HEOOXOAUMOCTD IIPOodrIIaK-

Most experts [9, 14] pay special attention to
glycemia monitoring. Indeed, during the perioper-
ative period, hyperglycemia correction with insulin
to maintain glucose within the range of 6-10
mmol/lis indicated, pointing out the maximal dan-
ger of iatrogenic hypoglycemia.

Over recent years, indications to laboratory
monitoring of cardiospecific troponins have been
extended: now it is recommended to check them in
high-risk patients before and 48-72 hrs. after major
surgeries [11, 12]. Previously, this biomarker in the
absence of clinical symptoms of ischemia or MI
was not indicated as informative [9, 14]. However,
growing attention to NOMD hazard, including pos-
sible increase of troponing without clinical presen-
tation [4, 16, 61], plays an important role in the ex-
tension of indications for perioperative
determination of this myocardial damage marker.
The most specific is the recommendation to mon-
itor cardiospecific troponin 48-72 hrs. after surg-
eries in patients with increased preoperative BNP,
or in patients aged 65 years and older, or in patients
aged 45-64 years who have concomitant cardiovas-
cular diseases, or in patients having the revised car-
diacrisk index (Lee’s index) >1 [12]. In the same cat-
egories of patients, mandatory postoperative ECG
recording is recommended [12].

Conclusion

POCC prophylaxis in non-cardiac surgery is
one of challenging issues of contemporary medi-
cine. Search for optimal management ensuring re-
duction of the risk of cardiac complications (a risk-
reducing strategy) with the help of latest methods
of anesthesia and critical care support and adjuvant
pharmacological cardioprotection is continuously
underway. A number of effective tableted drugs (-
adrenergic receptor blocking agents, statins) might
be prescribed to high cardiac risk patients 1-2
weeks in advance of high-risk operative interven-
tions. At the same time, by no means all drugs con-
sidered in this aspect can be widely used, especially
taking into account the risk-benefit ratio when pos-
sible side effects of the drug are taken into account.
Rational pharmacotherapy, adequate anesthetic
support and perioperative monitoring are to reduce
the risk of POCC as much as possible in all patients,
including elderly and senile patients.

TUKU BbIPA’KEHHOU JleCUMIIaTU3allu1 CepIeYHO-
COCYIUCTON CcHUCTeMBbI, oco00oe BHUMaHUE yie-
JIAIOT OTKa3y OT BBICOKMX JO3UPOBOK OIIMOUI 0B 1
M30BITOYHO BBICOKOTO YPOBHS SMHUAYPATbHOHN
OJI0KabI. YKA3bIBAIOT, UYTO CIIMHAIbHAS aHECTe-
37 MPOTUBOIIOKAa3aHa O0JTBHBIM CO 3HAYMMbBIM
aopTaJIbHBIM CTEHO30M [14].

IIpu umemuvyeckom renese XCH, cTabmiib-
HOU U reMOIMHAMMKE 1 PUCKE UIIIeMUU MUOKapIa
BIIOJIHE JOITIyCTAMO MCIIOJIb30BAHNE NHTAJIAIINOH-
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HbIX aHecTeTUKOB [10]. [Tpu XCH muokapauaib-
HOI'0 reHesa HeoOXOOMMO H30erarb He TOJbKO
4ype3MEePHOU JeCuMIIaTh3aluy, HO U MIPSIMOU Kap-
Juofenpeccud. PeKOMeHAYyI0T y4uTHIBATH, 4YTO
TOU WJIM UHOM CTENIeHU OTPUIIATeTbHBIA MHOTPOII-
HBI 9(deKT XapakTepeH 51 OOJBITUHCTBA
rajioreHcoJepsKaliux aHecTeTukos [9]. IToaToMy y
HEKOTOPBIX OOJBHBIX MOKET OBITh MPENIOYTH-
TesJbHEN sanuypalibHas anecresus [10].

0Oco000 BayKHBIM KOMIIOHEHTOM aHeCTe3H10JI0-
TUYECKOT0 ITOCOOUST B paCCMaTPUBAEMON KJIUHITYE-
CKOH CUTYyaluH SIBJISETCS MAaKCUMAJIBHO 3 (HeKTUB-
Hasi KOPPEKIUS NepuoneparmoHHON THIIOTEPMUU
1 MPOo(UTAKTHKA TTOCIe0TIEPAIIMOHHON IPOsKY [14].
[Toka3aHo, YTO TUTIOTEPMUS SIBJIAETCS HE3ABUCH-
MbIM TipegukTopoM [TOKO (umemusa Mmorappa,
WM, ocraHOBKa cepjla); corpeBaHue, HallpOTUB,
CHUYKAET PUCK OCJIOsKHEeHnH Ha 55% [58].

Jl1s1 06e360JIMBAHMS B IIOCJIEOTIEPAITTOHHBIN
Meproy 11eJIecCO00PasHO MCIOIb30BAHUE ITUIY-
paJibHOM aHaiTre3uu. BO3MOMKHO TpUMEHEeHUe
MYJIBTEIMO/IJTHOTO 00€300/TMBaHNsI HA OCHOBE CHU-
SKEHHBIX JTO3WPOBOK OIMOUJOB, ATOHUCTOB Q-
QIpeHepruYeCcKuX PelenTOPOB U HECTEPOUITHBIX
MPOTUBOBOCHANINTENbHBIX cpencts (HITBC) [9,10].
Onnako HazHaveHue HITBC v ”HTHOUTOPOB IUKJIO-
OKCHUTEeHAa3bI-2 HEe PEKOMEHJOBAHO MallieHTaM C
XCH, moyeyHOM HENOCTATOYHOCTHIO, HINEMUEHn
MUOKApP/[Ia, a TAK:Ke Ha (POHe TUypeTUdeCKOH Tepa-
MUY U IPU HeCTabuIbHIT0 TeMonrHaMuke [9,10].

IMepuonepaniiOHHBIH MOHUTOPHUHT. [ToMu-
MO CTAaHJApPTHBIX Mep HEMHBA3WBHOTO MOHUTO-
puHra, 60JILHBIM C BBICOKMM PUCKOM Kapauasb-
HBIX OCJIO}KHEHUH ITOKa3aH JIOIMOJJHUTEIbHBIN
WHTPaOIepParuoOHHbIN KOHTPOoJIb DKI B oyHOM U3
rpyaHbIX oTBegeHuH (V4 uiau V5), Ipu HaIU4YUU
TEXHUYECKOM BO3MOKHOCTHU JOITOJTHEHHBII MOHH-
TOpuHrom cermenTa ST.

ITpu BeICOKOM prcke MITHO 11esiecoo6pa3Ha
nepuoneparnronHas perucrpanust IKI' B 12 orse-
neHusx (9, 14]. Jlyis BeIsiBJIeHUsI HapyllIeHUH cer-
MeHTapHOM cokparuMocTu JIXK mpu uiemMun niu
WM, nys KoHTpoJIsA (PYHKIIUU Cep/lia IpU pUCKe
WJTU PA3BUTHU FeMOTMHAMUYECKOH HeCTaOUIBLHO-
CTH, TP KJIAMMaHHBIX MOPOKAaX CepAlia, a TaKKe
MIpH JIFOOBIX TUATHOCTHYECKUX TPYJHOCTSIX TTOKa-
3aHO BBINOJIHEHUE 3XOKapaAuorpadmuiecKkoro
o0cJieqoBaHus.

PyrunHOe ncnoJib3oBaHue KaTeTepusalnuu
JIETOYHOM apTepuu C MOMOIIbI0 kaTeTepa CBaH-
laH3a, a Takke NpUMeHeEHNWE HEWHBAa3WBHBIX
METOMINK OTIpe/ieJIEeHUsI CepIeYHOro BhIOpoca He
Iokasaso [9, 14]. B nocsiegHee Bpems cTaJjau pac-
CMaTpuBaTh 11€J1eCCOOPA3HOCTh TPAHCITYJIBMO-
HaJILHOM TEPMOJIUIIONUY [9] KaK MeTo/1a KOHTPO-
A 3a TEeMOOWHAMUKOW U aJeKBaTHOCTBLIO
WH(QY3UOHHOU Tepanmuu B paMKaxX KOHIIeNIHNU
«I1eJTb-OPUEHTHPOBAHHON Tepanuu», 00ecIequ-
BAIOIIMI aJlEeKBAaTHOCTh TpaclopTra KUCJI0pojaa

[59]. B ogHOM 13 ITOCJIEHUX META-aHAJIM30B MTOKa-
3aHO, YTO Y O0JIbHBIX BLICOKOTO PHICKa B HEKApIU-
QJIBHOU XUPYPTUH «I1€JIb-OpUEHTUPOBAHHASI TEPA-
nvsi» He TOJbKO He IOBBIINIAeT PUCK HIIEMUU
MHOKap[a, HO ¥ CHUKaeT o6y yactory IIOKO
[60]. BMecTe ¢ TeM, ciaenyeT UMeTb B BULY, YTO Y
6onpHBIX XCH 1MoKa3aHa pecTpUKTUBHAs UHPY-
3HMOHHAA TaKkTuka (9, 10].

boapmMHCTBO 9KkcmepToB [9, 14] ymendror
ocoboe BHIMaHNE MOHUTOPUHTY INIMKEMUH, TIOT-
YepKHUBasi, YTO B MepPUONEePAIMOHHBIN TEepUo/I
MMOKa3aHa KOPPEKIUs TUIEPIIIMKEMUAN C TIOMO-
IIbIO MHCYJIMHA I YAepsKaHUA YPOBHA INIIOKO3bI
B quanasoHe 6-10 MMoJib/J1. [Ipu aTOM TOgUepKU-
BaeTCsi MaKCUMaJibHasA OMACHOCTh SITPOTeHHOU
TUIIOTVIMKEMUHU.

B nmocsiegHmMe rogbl pacInpuiIv IOKA3aHUA K
J1abopaTOPpHOMY MOHUTOPUHTY KapaAuocnenudu-
YEeCKUX TPOIIOHUHOB, KOHTPOJIb KOTOPBIX y 00JIb-
HBIX BBICOKOTO pHUCKa PEKOMEHIYIOT Ilepen U
Jepes3 48-72 4 1mocse oOIITUPHBIX oreparuit [11,
12]. Panee B OTCTYTCTBUE KJIMHUYECKUX IIPU3HA-
KOM mIlleMuu uiau VIM omnpejeJieHre 3TOro 61o-
MapKepa paHee CYATAIU He MOKa3aHHbIM [9, 14].
OnHako Bo3pacTrawlilee BHUMaHKE K OMMaCHOCTHU
MITIHO, B TOM 4HcJie BO3MOYKHOCTD ITOBBINIEHU ST
YPOBHsI TPOIIOHNHA 0€3 KINHUYECKUX IPOsIBJIE-
HuUii [4, 16, 61], UTpaeT BaYKHYIO POJIb B paclIupe-
HUU IOKA3aHUU K OTpeieJIeHUIO 9TOTO MapKepa
MOBPERIEHUSI MUOKap/ia B IepuonepanuoHHbIN
nepuoyi. Hanbosiee KOHKPETHOU BJISIETCS PEKO-
MeHIAlNs MOHUTOPUPOBATH KapAuocIenuduye-
CKUU TPONIOHUH uepe3 48-72 4 mocJjie onepanui y
OOJIBHBIX C TOBBINIEHHBIM ITPEONePAIIMOHHBIM
ypoBHeM BNP nmu y 607bHBIX 65 JIeT 1 cTapille,
uau y O0JBHBIX B Bo3pacTe 45-64 roga ¢ comyT-
CTBYIOIIIUMU CEPIEYHO-COCYIUCTHIMU 3ab0s1eBa-
HUAMU, WIN y OOJIbHBIX, IMEIONNX 3HAYEeHUS
IIepecMOTPEHHOTO UHIeKCa KapAUuaJbHOIO PHUCKa
(uamexc Lee) >1 [12]. V aTuX sKe KaTeropui 00JIb-
HBIX PEKOMEHAYIOT 00513aTeJIbHYIO TIOC/IeoTepa-
nuoHHYI0 peructpanuio OKI [12].

3akJaouenue

ITpodunakrurkau ITOKO B HekapauaabHOM
XUPYPIUU sIBJISETCS ONHOMN U3 aKTyasIbHbIX 3a1a4
COBpeMeHHON MeAuUMHBI. [ToCcTOAHHO BejaeTcsA
IIOMCK ONTUMAJIbHOH JiedeOHOU TaKTUKH, obec-
IeYnBaloONlell CHM)KEHNE PHCKAa KapAuaTbHBIX
OCJIO’KHEHHUH (PUCK-CHUIKAIOIIAsl CTpaTerus) C
ITOMOIIBI0 COBPEMEHHBIX METOTUK aHECTE3NOJIO-
ro-peaHuMaToJIOTUYecKOoro obecrevyeHus U alb-
IOBAaHTHOU (papMaKOJOTUYECKOU KapANOIPOTEK-
nuu. Pan ad@deKTUBHBIX TabJeTHPOBAHHBIX
JIEKapPCTBEHHBIX CpelCcTB (B-agpeH06I0KaToOPH],
CTaTWHBI) MOTYT Ha3HA4YaThCsA OOJIBHBIM C BBICO-
KUM KapauaJbHBIM PUCKOM 3a 1-2 HeJle 1 0 oI1e-
paTUBHBIX BMeIlaTe/ bCTBAMU BBICOKOTO PHCKA.
BmecrTe c TeM, 1aieko He BCe paccMaTpuBaeMble B
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