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Pe3rome

MHorue rogsl ¢ IepeMeHHBIM YCIIeXOM IIPOJ0JIMKAIOTCS CPAaBHUTE/IbHBIE HCCIeI0BaHNA a(pperTuBHOCTH
1 6e30MaCHOCTH WHTAIANNOHHOHN U TOTAaJbHOHN BHYTpUBeHHOH aHecTe3uil (VA u TBA, cOOTBETCTBEHHO),
BRJTIOUAs IPOO6IeMy 3HAYMMOCTH (peHOMeHa aHeCTeTUYeCKOH OPraHONPOTEKIINY B KJIMHUKE.

Iestb BCciIeAOBAaHUA — OIfeHKA HOBBIX JAHHBIX OTHOCUTEJIBHO KIMHINYECKOH 9(h(heKTUBHOCTH aHEeCTeTH-
YEeCKOT0 MPEKOHANIIMOHUPOBAHUS U IMTPOOJIEMBI BLIOOPA MEKy MHTAISIIIMOHHON ¥ BHYTPUBEHHOM aHECTe3UE.

MarepuaJsbl ¥ MeTOABI. [JaHHBIM CHCTEMHBIN 0030p U MeTa-aHaJ/IU3 BBITOJHUIN B COOTBETCTBHE C pe-
KOMeHIanuAMH «IIpeIouTUTeIbHBIX 97IEMEHTOB OTYETHOCTH AJIS CHCTeMaTHIeCKUX 0030pOB M PYKOBO/ISA-
UX MPUHIUIIOB MeTa-aHaim3a» (the Preferred Reporting Items for Systematic Reviews and Meta-Analyses
guidelines) Ha OCHOBaHMH ITOMCKA U aHAJIN3a JIUTEPATYPHI 32 IIOCIeTHIE IIATH JIeT.

Pesyierarsl. [Ipy nepBoHavaIbHOM ITOMCKe B 0a3e naHHBIX PubMed orobpasnu 759 crareii. ITox kKpute-
puu oucKa nofouuiu 13 myoaukanui, BKaodast 10 ucciaeqoanuii — cpaBHenuii TBA u VA y maiiieHTOB,
OTIepPHUPYyeMBIX I10 TOBOJY 3/I0Ka4eCTBEHHBIX 3a00JIeBaHU 1 3 MCCIIeJOBAHMNS, TIOCBAIEHHbIE KITMHUIECKOH
3HAYMMOCTH aHECTeTUYECKON KapJUOIPOTEKITHH.

AHann3 IByX MeTa-aHaJIN30B U OHOI'0 MYJIBTH-PETrMOHAJbHOTO KJIMHUYECKOro uccaenosanusa (MPKI)
TIOJIBUT aBTOPOB K 3aKJII0UYEHHIO O TIeTHOCTH AATbHENIITHX TONCKOB JOKa3aTe/IbCTB (D (HEKTUBHOCTH aHe-
CTEeTHYeCKOH KapINOIPOTEKIINU B KJINHUKe. BMecTe ¢ TeM, MeTa-aHanmu3 9-TH PeTPOCIEeKTUBHBIX KOTOPTHBIX
uccyiegoBanuii u 1-ro MPK BeIABUII HeraTUBHOE BiIKUsAHKE VA Ha 3-X JIETHIOIO JIeTaTbHOCTD B XUpypruye-
CKOU OHKOJIOTHH; IToKa3aresu coctasuiu: Total Hazard Ratio (HR) -1,73 (1,36; 1,96), xapaKTepUCTUKU TeTe-
porennoctu — Q = 8,336, df = 3, 1%, 2= 64,01; anaysm3 obmiero agderra — Z = 2,386 (p<0,017). AHAIN3 [IATH-
JIeTHeH JIeTaJbHOCTH PAa3JIUYUN He BBISABUJI, OMHAKO U He CHSJI COMHEHUU OTHOCHUTEJIHHO BO3MOSKHBIX
OTpaHMYEHUI Ha UCHoJIb3oBaHKe VA B JTaHHOI 006/1aCTH XUPYPTUH.

3akJroyeHne. ABTOPHI IpeAsIaraloT MPeKpaTuTh UCC/IeJOBAHNs, HallpaBJIeHHble Ha MONCK J0Ka3a-
TeJIbCTB 3 (PEeKTUBHOCTUA AHECTETUYECKON KapAUONPOTEKIINY B KJIIMHUKE BBUY TIIETHOCTU IpeAPUHU-
MaeMBbIX yCUJINH. BMecTe ¢ TeM, HEKOTOPBIe, TPEeNMYIIIeCTBeHHO, KOTOPTHBIE HCC/IeOBAaHUA YKAa3bIBAIOT Ha
HaJM4YMe cepbe3HON MPobIeMbl Ha MyTH JaJbHEHNIIEr0 UCIOIb30BAHUS MHTAISIIIMOHHON aHEeCTe3UH B XU-
PypPrudecKkoil OHKOJIOTHH. ABTOPBI CUUTAIOT HEOOXOAUMBIM IIPOBEJEeHNE CEPbe3HOTO CPAaBHUTEJIHHOTO
MPKU B jaHHOM HallpaBJI€HUU.

Krouesvle croea: ucxo0vl aHecme3uus; nepuonepayuoHast CMepniHocnib, UHZAJAAUUORHAS aHeCImne3ust, 6HYm-
PUBEHHAA aHecne3usl; aHecnie3usl OHKoJ0cUvYeckux nayueHmos, aecmeniuiecroe npenonauuuonupoeanue
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Summary

Comparative studies on the efficacy and safety of Inhalation Anesthesia (IA) and Total IntraVenous Anes-
thesia (TIVA) have been performed for many years, and the results were various.

The aim of this study was to evaluate new data on the clinical efficacy of anesthetic preconditioning, the
difference between inhalation and intravenous anesthesia on cardiac protection and clinically relevant out-

comes in cancer surgery.

Materials and methods. We carried out a systematic review and meta-analysis on searches and analysis of
the literature over the past five years in accordance to the recommendations of the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

Results. Out of the 759 articles which were initially identified, we selected 3 studies regarding the clinical
significance of anesthetic cardioprotection and 10 studies comparing IA and TIVA in patients undergoing

surgery for malignant diseases.

Two meta-analyses and one multi-regional clinical trial (MRCT) suggest that further studies of the effec-

tiveness of anesthetic cardioprotection is futile.

A meta-analysis of 9 retrospective cohort studies and 1 MRCT showed a detrimental effect of IA on 3-year
survival in surgical oncology (Hazard Ratio (HR): 1.73 (1.36; 1.96) Heterogeneity: Q = 8.336, df = 3, I%; 2= 64.01,
overall effect analysis: Z = 2.386 (P<0.017)). Analysis of 5-year mortality did not reveal any differences, although
it did not remove any doubts about the possible negative effect of the use of IA in surgical oncology.

Conclusion. Due to the futility of the previous efforts, the authors suggest not starting new studies aimed
at finding evidence of the effectiveness of anesthetic cardioprotection on clinically relevant outcomes. How-
ever, since cohort studies indicate a possible beneficial effect of the use of TIVA in surgical oncology, the authors
suggest conducting a serious comparative MRCT in this setting.

Keywords: anesthesia related outcomes, perioperative mortality; volatile anesthesia vs TIVA; anesthesia for

cancer patients; anesthetic preconditioning
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BBenenue

JvuTenbHAsI ICTOPHUS CONEPHNYECTBA MHTA-
JIAITMOHHOM U TOTaJIbHOU BHYTPUBEHHOH aHecTe-
3uil (MA u TBA, COOTBETCTBEHHO) HACUUTHLIBAET
HEMAaJI0 IpaMaTUYeCKUX COOBITHNA M IMOMHUT
Mepuoabl BpeMeHH, Korna, TO OIHAa, TO Jpyrasi,
METOIVKH JeJIAJIN CYyIIIeCTBEHHBIN MMPOPHIB TAK,
4YTO Ka3aJI0Ch, HABCETIa XOPOHUIIN HAIEKIBI CTO-
POHHUKOB aJITEPHATUBHON KOHIIETIINHY T00UTh-
s, XOTs1 OBbI, OTHOCHUTEJIFHOTO mapuTeTa. JlanHas,
BeCbMa MHTEPECHAsI B UICTOPUIECKOM ILJIAHE, TEMA
BCE €eIIle JKJIET CBOETO «30JI0TOTO Tepar; aBTOPHI
sKe HaCTOSIIIEeN CTaThb! MIPEATI0JaraloT CKOHIIEHT-
pUpoBaTh BHUMaHUeE Ha ITOCAeTHEM (10 BpeMEeHH,
HO He 10 HAJIMYUIO OKOHYATEJILHOTO PEIleHusI)
JTare 3TOro COMEPHUYECTBA, CBSI3aHHOM C 0OHa-
pYy’KEeHHeM Y WHTaJsIMUOHHBIX aAHECTETHUKOB
adderTa mepuoNEepPaAIIOHHON OPraHOMPOTEK-
nmu. FMiMeHHO 9TOT (DeHOMEH OBLI B3AAT HA BOOPY-
’KeHe CTOPOHHUKAMU WHTAJISIITMOHHON aHecTe-
3UH (B TOM YHCJIE, OHUM M3 aBTOPOB HACTOSIIIEN
CTaTh1) ¥ MHOTHE TOJbI UCIIOJIb30BAJICS KaK apTy-
MEHT, CBUIETEJILCTBYIONIUN O IMIPEenuMYIIeCTBe
00Cy>RIaeMoll MEeTOTUKH [1].

B kpaTkoOM M3JI0KEHNH, COOBITHUS, CBS3AH-
HbIe ¢ PEHOMEHOM aHEeCTETUIECKOT0 MPEKOHIH-
IMOHUPOBAHUSI, PA3BUBAJUCH CJEAYIOIINM
06pa3oM: AjIuTeIbHbIE IIONCKU (hapMaKoJoTHde-
CKOTO 9KBUBAJIEHTA TPEHNUPOBOYHOU HINEMUU
JJISI MHUIUAIIAY TPOoIlecca MPeKOHIUIIMOHUPO-
BaHUS OpPTraHOB U TKaHel [2-4] mpuBesn K
MMOABJIEHUIO B 1997 I Tpex He3aBUCHUMBIX HCCJIe-

Introduction

There is a long-standing rivalry between in-
halation and intravenous anesthesia.

Over the years many studies tried to investi-
gate the efficacy and safety of the two techniques,
and there were moments when one seemed to pre-
vail over the other; to date, however, there is no def-
inite evidence favoring either of the two, and the
issue remains controversial. The authors of this ar-
ticle propose focusing on the most recent stage of
this rivalry and the discovery of the effect of peri-
operative organ protection in inhalation anesthet-
ics. This phenomenon was embraced by the sup-
porters of inhalation anesthesia (including one of
the authors of this article) and it has been used for
many years as an argument to support the advan-
tages of this technique [1].

Briefly, the events associated with anesthetic
preconditioning developed as follows: a long
search for the pharmacological equivalent of train-
ing ischemia to initiate the process of precondi-
tioning of organs and tissues [2—4] led to the emer-
gence in 1997 of three independent studies, the
authors of which reported discovering the desired
properties in halogenated anesthetics [5-7]. These
studies served as a starting point for a number of
works aimed at:

1. Explaining of the mechanisms of ischemic —
pharmacological — anesthetic preconditioning;

2. Assessing the clinical significance of the
discovered phenomenon, firstly in the anesthesi-
ology field.
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MIOBAHU, aBTOPHI KOTOPBIX COOOIIMIN 00 00Ha-
PY’KEeHUU UCKOMBIX CBOMCTB Yy raJioTeHCcoaepsKa-
IMX AaHECTETUKOB [5-7]. JlaHHBIE NCCJIeJOBaHU
MIOCJTYSKUJIN OTIIPAaBHOM TOYKOH [IJIs1 IPOBEIeHNU s
psAma paboT, HanpaBJIeHHBIX Ha

1. BrIsgscCHeHMe MEXaHN3MOB UILIEMUYECKOTO —
¢dapMaKoJOTrU4eCKOTO — AHECTETUYECKOIO0 TIpe-
KOHIUIIMOHUPOBAHUS; U

2. OnpejesieHne KIUHAYECKONU 3HAYUMOCTHA
obHaApYKEeHHOTO (DeHOMEHA, TTPESKIE BCETO, B aHe-
CTE€3UOJIOTHUH.

HccnemoBanusa MOJIEKYJIAAPHBIX MEXaHU3MOB
peanu3sanuu 3 PerTa aHeCTETUUECKOTO IIPEKOH-
JUIIVOHUPOBAHUSA BCe ellle MPOAOJIKAIOTCSA, XOTs
MHOI'H€ Belllu IIOHATHEI yoKe ceropus. Tak, noka-
3aHHBIM ABJISIETCS y4aCTHE B KACKAaIHOM IIPOIiec-
ce yCHJIeHUs1 CBOOOIHO-PaIMKaTbHOTO MEXaHU3-
Ma, pelenTopoB, CBsA3aHHBIX C G-6eJKoOM,
KaJIMeBbIX KaHAJIOB, TUTAHTCKOU MUTOXOHIPUAJTh-
HOU MOPBI U IKCITPeCcCuu reHos [1, 8-11].

Ensa sim He mepBBIMH, KTO MHPUCTYIMI K
uccaesoBannio ap@derTa aHeCTETUYECKOTO TIpe-
KOHIUIIMOHUPOBAHUS B KIUHUKE, ObLH S. DeHert
¢ coasr. [12, 13]. ABTOpPHI OIMyOIUKOBAIU ITAKJI
paboT, TOCBAIIEHHBIX KAPAN0AHECTE3NOJIOTUH, B
KOTOPOM TIOJeJINJINCH BeCbMa 00HaIeKUBaIOIII-
MU JAaHHBIMU: UM YHAJI0Ch IIOKa3aTh HAJIU4YHUE Y
raJIOTeHCOJIEPYKAIUX AHECTETUKOB KapAUOIIPO-
TEKTOPHBIX CBONCTB, YTO MPOSBJISJIIOCH CHUYKEHU -
eM cofiepsKaHMs Kapauocnenuduieckux Mapke-
poB (TpOIIOHMH) U, Jaske, YMEHbIIEHUEM
KOJIMYECTBA OCJIOKHEHUN CO CTOPOHBI CEPJIEUHO-
cocyaucToi cucreMsl [14, 15].

HcciieqoBanys B JaHHOM HalpaBJeHUHU IPO-
JOJIKAJINACH, U 110 UX pe3yJisTaTaM B KapIuOXUpyp-
T B CEpeIrHE IPOIIJIOr0 AeCATUIETUS OBLIO
BBIIIOJITHEHO TPU MeTa-aHaau3a. Bo Bcex Tpex
aBTOPBI IPUXOIUJIN K BBIBOAY, YTO UMeEeT MEeCTO
CHIDKEHUE JIETAaJTbHOCTA B TPYIIE OOJIBHBIX C
MHTaJAIMOHHON aHecTte3ned [16-18]. 3T BBIBO-
IIbI TIOATBEPSKIAIU U TPU «CPETHEr0 pas3Mepa»
MPKMU, nmocBsimmeHHbIe TOU ke mpobseme [19-21].

Henb3sa ckasaTh, 4TO BCe HCCJEeIOBATEIHN
OBLTH eIMHOIYIITHBI B OIlEHKE 3HAYNMOCTH (PeHO-
MeHa WHTA/ISAIMOHHONW OPraHONPOTEKIUU JIJIs
KJIVMHUKU. P opurnHa IbHBIX paboT U MeTa-aHa-
JIN30B HEe O/ITBEPSKIATN BHICOKOU 3(h(PEeKTUBHO-
CTU METOIUKMU [22-24].

OpnHako, B UTOre IBe KOHCeHCYCHble KOH(pe-
pEeHIIMA pPEKOMEHJ0BAJN IPEeaNoYTUTEIbHOE
nucnosb3oBanue VA B KapiuOXxupypruy, OCHOBBIBa-
SICh Ha TAHHBIX O CHUYKEHUHU JIETAJIbHOCTU 1 4aCTO-
ThI Pa3BUTHS KU3HEOTIACHBIX OCJIOYKHEHUH [25, 26],
a crenuaan3vpoBaHHble AMepuKaHckas u EBpo-
MefiCKHe aCCOIMaI BHECIU TAKOE JKe TTOJI0KEeHIe
B CBOM KJIMHUYECKHE pekoMeHaanuu [27, 28].

B HekapauHaIbHOU XUPYPTUU WJLJIIO3UN
OTHOCHUTEJIbHO KJIMHUYECKON 3HAYUMOCTU aHe-
CTETUYECKOTO IPEKOHIUIIMOHUPOBAHUS OBLIO

Research into the molecular mechanisms be-
hind the effect of anesthetic preconditioning is still
ongoing, eventhough many concepts have already
been understood.

For example, it was proven that the strength-
ening of the free radical mechanism, G-protein re-
ceptors, potassium channels, giant mitochondrial
pore and gene expression all participate in the cas-
cade process [1, 8-11].

Among the first who studied the effects of
anesthetic preconditioning in the clinical setting
were De Hert S et al. [12, 13]. They published a se-
ries of works dedicated to cardioanesthesiology,
sharing very encouraging data: they were able to
show that halogenated anesthetics have cardiopro-
tective properties, demonstrated by the decrease in
cardiospecific markers (troponin) and in the num-
ber of cardiovascular complications [14, 15].

Research continued in this direction contin-
ued and, considering their results in cardiac sur-
gery, three meta-analyses were performed over the
last decade. In all of them the authors concluded
that there was a decrease in mortality in the inhala-
tion anesthesia group [16-18]. These findings were
supported by three medium-sized MRCTs address-
ing the same problem [19-21].

Researches assessing the significance of the
inhaled anesthesia for organ protection in the clin-
ical setting, however, were not unanimous. A num-
ber of original works and meta-analyses did not
confirm the effectiveness of the method [22-24].

Nevertheless, two consensus conferences rec-
ommended preferring the use of inhalation anes-
thesia in cardiac surgery, because there was evi-
dence that it reduced mortality and the incidence
of life-threatening complications [25, 26]. The cor-
responding American and European associations
have made the same provision in their clinical
guidelines [27, 28].

In non-cardiac surgery there was significantly
less conviction about the clinical significance of
anesthetic preconditioning. A large study by Lurati
Buse G. and colleagues has seriously undermined
the position of the supporters of inhalation anes-
thesia [29]. Although attempts were made to ex-
plain the lack of differences between the inhalation
and intravenous anesthesia groups with the lower
frequency of episodes of myocardial ischemia in
the general surgical population of patients, the Eu-
ropean Society of Anesthesiologists did not include
indications regarding the priority of inhalation
techniques in its 2014 guidelines [30].

Therefore, at the beginning of 2018 the com-
parative effectiveness and safety of the two main
general anesthesia methods seemed uncertain,
perhaps with a slight shift towards the inhalation
technique due to its supposed clinical significance
in the anesthetic organ protection phenomenon.

The purpose of this review was to evaluate new

GENERAL REANIMATOLOGY, 2020, 16; 6
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CyILlIeCTBEHHO MeHbIle. MolHoe uccjaesoBanne
G. Lurati Buse ¢ koJsusteramu [29] cepbe3HO ITOKO-
J1e6aJI0 TTO3UITUI0 CTOPOHHUKOB MHTAJISIIMOHHON
aHecTte3uu. U, XOTA, TpeIIPUHUMAIUCH TOIIBITKA
00BSICHATH OTCYTCTBHE PA3JIMYH B rpymax A
TBA MeHBIIIEH YaCTOTOH 3IIN30/I0B UIIIEMUH MHO-
Kap/a B 00IIeXupyprudecKoi MOy IsIIY alu-
€HTOB, U, COOTBETCTBEHHO, OTPAaHUYEHHUEM MOJIs
JIJIsI TIPOsIBJIEHM S 3aIUTHOTO 3 erTa, EBponeti-
CKOe OOIIeCTBO aHEeCTe3HOJIOTOB OTKa3ajoCh
BKJIIOYATH IIYHKT O IPUOPUTETE WHIAIANNOHHBIX
MEeTOJIUK B cBOU guideline 2014 1. [30].

TakuMm o6pa3omM, B Havase 2018 . cuTyarus
¢ apderTUBHOCTEIO W 0€30MACHOCTHIO ABYX
OCHOBHBIX METOJIOB 00TIel aHECTe3UH ITPEACTAB-
JISIJTach HEOIpeNesIeHHON, MOKeT OBITh, C
HeOOJIBIITNM ITEPEBECOM B CTOPOHY MHTAJISITINOH-
HOU METOJIMKU B CBSI3U C IpeJIoaraeMou Kiu-
HUYEeCKOU 3HAYMMOCThIO (heHOMeHa aHeCTeThuyYe-
CKOU OpraHonpOTeKIUN.

[leqlb aHAJIUTUYECKOTO 0030pa — OIEHKa
HOBBIX JaHHBIX OTHOCHUTEJHbHO KJIMHUYECKOU
3(pHEeKTUBHOCTU aHECTETUYECKOTO IIPEKOH U0
HHUPOBaHUSA U TpobJieMbl BbI0opa meskay FA u TBA.

MeToabl

CucTeMHBI 0030p U MeTa-aHaAJIN3 BBITIOJIHUJIHA B
COOTBETCTBHE C PEKOMEHIAIUAMU «IIpeanouTuTe  h-
HBIX 9JIEMEHTOB OTYETHOCTH JIJISI CUCTEMATHYECKHIX 00-
30pOB U PYKOBOJIAIINX MPUHIIMIIOB MeTa-aHaan3a» (the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses guidelines) [31-34].

CrpaTerus moucKa M 0OTOOp uccaegoBanmii. [1po-
BEJIA CUCTEMATUYECKUH ITOUCK OITyOJIMKOBAHHBIX 3a IT0-
cjieHMe 5 JIeT UccyieloBaHni B 6a3e qaHHBIX PubMed.
AHanM3y MoIe)KaTN aHATNTUYECKe 0030phI 1 MeTa-
aHAJIM3bI, PAHIOMU3UPOBAHHBIE KOHTPOJUPYEMbIE UC-
CJIeTOBAHUS, TPOCIIEKTUBHBIE U PETPOCIIEKTUBHBIE Ka-
TOpPTHBIE  WCCJIEJOBAHUS, ONMyOJMKOBAaHHBIE B
peleH3upyeMbIX JKypHAJIaX, CPAaBHUBAIOIINX JI€TATh-
HOCTB I0CJIe MHTJIATIMOHHON ¥ TOTATHbHOW BHYTPUBEH-
HOH aHeCTe3WH B 00IIel KITMHIYECKOH MPAKTHKE U TP
OHKOJIOTHYECKHX 3a00/I€BAaHUSX, B YaCTHOCTH. B cBsI3M
C TeM, UTO aBTOPHI yKe MOIBOUIN UTOT HCCJIE0Ba-
HUSM B 00J1aCTH aHECTETHYECKON KapIUOMIPOTEKITUU B
2019 1. [37], B HacTosIIIEM 0030pe MOJIesKATA AHATUIY
PpaboTEhI, OITyOJIMKOBAHHBIE ITO JAHHOH TeMe B 2019-2020 TT.
[MTocnie ymanenus: Iy0JIUKATOB JIBa 9KCIIEPTA OTOOpaTH
TMOIXOIAIINE TI0 HA3BAaHUIO/pe3loMe IyOJTUKAIUH.
OkoHYaTeJIbHOE pellleHne O BKJIIOUEHUU B HACTOSIIIEE
WCCJIeIOBaHMEe MMPUHUMAIN HAa OCHOBAHUM aHAJIM3a
TTOJTHOTEKCTOBBIX CTAaTeH IBYMS dKCIIEPTaMH Ha yCJIO-
BUSIX KOHCEHCYCA WJIU TJIaBHBIM MCCJIeIOBATEJIEM TPU
BO3HUKHOBEHUH KOH(PJIMKTHBIX MHEHU.

Coop maHHBIX. [Torck mpoBoaMJIM B (popMe 3a-
TPOCOB TI0 CJIEYIONINM KJII0UeBBIM (ppasdam: [mortality
after anesthesia/mortality total intravenous
anesthesia/total intravenous anesthesia versus volatile
anesthetics/total intravenous anesthesia versus halo-
genated anesthetics/total intravenous anesthesia versus
inhaled anesthesia/sevoflurane versus total intravenous
anesthesia]. [Torck B 6a3e JaHHBIX JOMOJTHUIN aHAJIH-

evidence regarding the clinical efficacy of anesthetic
preconditioning and, in general, the choice between
inhalation and intravenous anesthesia.

Methods

This systematic review and meta-analysis were per-
formed in accordance to the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines [31-34].

Search strategy and study selection. A systematic
search of PubMed database for pertinent studies pub-
lished over the last 5 years was performed. Eligible ran-
domized controlled trials, prospective and retrospective
observational studies and case series published in peer-
reviewed journals comparing mortality after inhalation
and total intravenous anesthesia in general and surgical
oncology were analysed. After removing duplicates, an
eligibility assessment of title and abstract was performed
by two investigators. The final decision on whether in-
cluding an article or not in this study was based on full-
text analysis by two investigators or, in case of conflicting
opinions, by the principal investigator.

Data collection. The search was conducted in the
following form: [mortality after anesthesia/mortality
total intravenous anesthesia/total intravenous anesthe-
sia versus volatile anesthetics/total intravenous anesthe-
sia versus halogenated anesthetics/total intravenous
anesthesia versus inhaled anesthesia/sevoflurane versus
total intravenous anesthesia]. Electronic searches were
followed by a scrutiny of the reference lists of relevant re-
view articles, and primary studies were also included.

Statistical analysis. In order to visualize the results
of the meta-analysis, Forest-plot diagrams were built
using the «DistillerSR Forest Plot Generator» software.
Z-statistics for determining statistically significant differ-
ences (assessing the effect of the effect) were calculated
using IBM SPSS Statistics 21. To quantify the discrepancy
between studies, the heterogeneity coefficient I> was cal-
culated (formula 2).

2 — Q-df [
I ( 5 )*1004,(2)

where Q is the chi-squared statistic calculated
through formula 3.

Qi=w, + (T, - T)*(3)

where W is the weight of the study, (T; — T)Z is the
square of the deviations of the logarithms of HR indica-
tors and df is the number of degrees of freedom.

To interpret the 12 values, this generally accepted
classification was used:

I2=0% — no heterogeneity (studies are homoge-
neous);

12=25% — low heterogeneity (negligible);

12=50% — moderate heterogeneity (studies are het-
erogeneous, it is preferable to take into account hetero-
geneity);

12=75% — high heterogeneity (heterogeneity of
studies should be taken into account).

The size of the overall effect was calculated taking
into account the weight of each study (formula 4):

(weight;xHR;)

Summary HR =2 (0))

Y weight;
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30M UCTOYHUKOB, COJIEPKAIIMXCS B CIIMCKE JIUTEPATYPhI
paHee 0TOOpAHHBIX CTATEM.

Takske MMPOBeJIA TOMOJTHUTETbHBIN ITOUCK B 6a3e
nmanabIx PHII c ncnosib30BaHueM Ciie1yIonnx KiIroJe-
BBIX CJIOB: [IPEKOHIUIIMOHUPOBAHME MHOKAP/A,
CpaBHEHUE TOTAJILHOM BHyTpHBeHHOfI U UHIraJTAIMOH-
HOU aHecTe3uu].

Crarucruka. Forest-plot tuarpaMmbl IOCTPOUIH C
ucnoab3oBanueM 10 «DistillerSR Forest Plot Generator».

Z-CTaTUCTUKY JJIs1 ONIpeJleJIeHUsI CTaTUCTUYECKHU
3HAYUMBIX pa3JIUYni (OT[EHKHU BIUHUSA 3 herTa) pac-
cuuTasny c ucnojb3oBanueM IBM SPSS Statistics 21, pas-
paboTayii aBTOPCKUI CKPUIIT.

JI71s1 KOJIMYEeCTBEHHOUM OLlEHKM HEeCOOTBETCTBUS
MEKy UCCJIEIOBAaHUSIMU PACCUUTAINA KO3 DUITUEHT

2 — Q-df [
I ( 5 )*1004,(2)
rne Q — cTaTuCTUKA XU-KBaapar
. )
Qi=W, (T, - T)"3)

e W — Bec nccemopanus, (Ti— T)Z — KBaj-
par oTkI0oHeHn# Jorapudmos HR, a df — umcio crerme-
Hell cBoOoxb!. KoaddurmenT > onnuchIBaeT MporeHTHYIO
JTOJTIO UIBMEHYHNBOCTH B OT[eHKax 9 deKTa, 006yCI0BIIEeH-
HYIO HEOIHOPOJHOCTBIO. 3HaYyeHue MeHee 40% He pac-
cMaTpuBaloTcs, 3HadeHus or 30 go 60% cBuperesb-
CTBYIOT 00 yMepeHHOH HeOTHOPOTHOCTH, B ciIy4dae bosee
60% roBOPSAT O 3HAYUTEJILHOU IreTepOreHHOCTH.

Benmumny obmiero adderra paccuuTanu ¢ yde-
TOM Beca KasK/I0T0 UCCJIeJJOBAHMUS:

R = Zivelghte-HR) (0

mmary H
Su ary Y weight;

Pe3ynbTaThl ¥ 00CY:K/IEHHE

XapakTepucTuka HcciaegoBanusAa. M3 759
craTel, IIOJYYEHHBIX IPU I€pBOHAYAJIbHOM
morcke B Oasax ganHbix PubMed u PUHII, mox
KPUTEPUH TIOWCKA TMomomau 13 myOGsmkanui,
BKJIIOYas1 10 ucciaegoBanuii cpaBuenusi TBA u A
y IAIEHTOB, OIIEPAPYEMBIX I10 IIOBOAY 3JI0Ka4e-
CTBEHHBIX 3a00JI€BaHUH U 3 WCCAENOBAHUS, TE
NIPAUMEHAJINUCH TaHHbIE METOIbl aHECTe3Uu IIpU
3aboJieBaHUSAX, He OTHOCAIIUXCS K OHKOJIOTHYe-
CKUM (puc. 1).

Kaunnuydeckas 3¢p¢eKTUBHOCTh aHeCTeTH-
4eCKOro NpeKOHJUIIMOHUPOoBaHus. Xue-Feng Jiao
C coaBTOpaMu IpoaHamsupoBaiun 89 MPKU, B
KOTOPBIX IPOBOAMJIOCH CPABHEHNE MHTAJIALAOH-
HOU aHeCcTe3UM ¢ BHYTPUBEHHOU IIpU oNeparusx
A0pTO-KOPOHAPHOTO IIIYHTHPOBaHUs, oOIIee
KOJIMYECTBO ITaliieHTOB — 14387 deJjioBek [35].
[TepBUYHOII KOHEYHON TOYKOU ObIja BhIOpaHa
rofoBasi JIeTaJIbHOCTb. B pe3ysbraTte He OBIIO
00HAPYKEHO CTATUCTUYECKH 3HAYNMOU PAa3HUITHI
Meykny cpaBHuBaeMbiMu rpynnamu (RR=0,64, 95%
CIL: 0,32-1,26, p=0,19, I>’=51%), Takke He OBLIO
00HApy>KEHO Pa3HUIBI IO TAaKWUM ITOKa3aTesIsIM
KaK BpeMs1 JIeueHU B [TajlaTax UHTEHCUBHOM Tepa-
mmuu (ITUT), yacTtoTa pa3BUTHA B I/ 0 TIEPUOJIE CEP-
JIeYHOU HEeJJOCTaTOYHOCTH, MHCYJIBTa NJIU YaCTOThI

Results and Discussion

Study characteristics. Out of 759 articles ob-
tained through the initial PubMed database search,
13 publications fit the search criteria, including 3
studies comparing IA and TIVA in patients under-
going surgery because of a malignancy and 10 stud-
ies where these methods of anesthesia were em-
ployed in non-oncological cases.

Clinical efficacy of anesthetic precondition-
ing. Xue-Feng Jiao et al analyzed 89 MRCTs com-
paring inhalation with intravenous anesthesia for
coronary artery bypass grafting. A total of 14,387
patients were included [35] 1-year mortality was
chosen as the primary endpoint and no statistically
significant difference was found between the com-
pared groups (RR=0.64, 95% CI: 0.32-1.26, P=0.19,
>=51%). Furthermore, no difference was found in terms
of length of ICU, post-operative heart failure, stroke or
need for intra-aortic balloon pump placement.

In another meta-analysis [36] inhalation and
total intravenous anesthesia for heart valves re-
placement were compared. A total of 13 MRCTs,
962 patients overall, were included in the analysis.
Again, 1-year mortality did not differ between the
two groups: 1A 12/249 [4.8%] vs. TIVA 13/247 [5.3%],
RR=0.97; 95% CI: 0.45 to 2.09; P=0.93; P for hetero-
geneity=0.66, °=0%. The authors also did not find
any difference in peak post-operative troponin val-
ues, time on mechanical ventilation and length of
ICU and hospital stay.

The most relevant manuscript for solving this
issue was the Mortality in Cardiac Surgery Random-
ized Controlled Trial of Volatile Anesthetics (MYR-
IAD), alarge mRCT published in NEJM in 2019 [37].
Scientists from 36 centers in 13 countries carried
out the largest study to date comparing the effec-
tiveness and safety of inhalation versus total intra-
venous anesthesia in patients undergoing coronary
artery bypass grafting (CABG). It was planned to in-
clude more than10,000 patients but, after summing
up the interim results, it was decided to stop the
study due to the impossibility of rejecting the null
hypothesis. A total of 5,400 patients were included.
The following results were obtained: there were no
differences in 30-day (RR-1.11;95% CI, 0.70 to 1.76)
and 1-year mortality (RR-0.94; 95% CI 0.69 to 1.29;
P=0.71) between the treatment and the control
group, and the Kaplan-Meier curves were practi-
cally overlapping.

Long-term consequences of anesthesia in
patients operated on for malignant tumors of var-
ious localization. From 2014 to 2020 a total of 10
studies were found, and their end point was overall
mortality. Only one study was a RCT, the rest being
retrospective cohort studies (table).

Asreported in fig. 2, patients in the inhalation
anesthesia group had a significantly higher risk of
death (Calculated Total Hazard Ratio (HR): 1.73
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|
p HMeHeHI{H BHYTpH- O0Hapy:KeHO JlonoJTHUTEIbHbIE Records identified Addition records
aoprajbHOW  OasoH- 3anmceii B 6aze 3aIUCH U3 APYTHX through databases | | identified through
HOU KOHTPHYJIbCALUN. JAQHHBIX HCTOYHHKOB searching other sources
=759 =0 =759 =
B cienyomem (n=759) (1=0) (n=759) (n=0)
aHaJIUTUYECKOM 0030- YnaneHHb1e Duplicates removed
pe ¥ MeTa-aHaIu3e [36] IyOo/mKarel (n=614) (n=614)
CpaBHHUBAJIMCh HWHIA- 3amnucw, Records screened
JIAIIMOHHAA U TOTAJIb- HAeHTH(HINPOBaHHbIE by titles and abstracts
110 3aroJIOBKam (n=145)
HadAa BHYTPpUBEHHAA M aHHOTALMAM (n=145) -
aHeCTe3UH IIPH IIPOTe- . 132 studies excluded
129 craTei HCKJIIOYEHbI: —not pertinent

3pOBaHUN KJIAIIaHOB | me oTHOCATCA to study question
ce a. Bcero B aHna- K IIpeMeTy H3yYeHusI v

pﬂg v 13 full texts screened
JIN3 ObLIN BRJIIOYEHBI 13 IMOJTHOTEKCTOBBIX CTATeH and reviewed in depth
13 MPKU c¢ o0imum NOABEPTHYTHI AHATUIY ¥

H pelieH3UPOBAHHUIO ! !

ROJIAIECTBOM ITalleH- pert v Ld 10 studies 3 studies
TOB 962 4ejioBeka. U1 I 1 comparing TIVA comparing TIVA
BHOBB, U3y4€HHe FOJI0- 10 uccaenoBaHuH 3 uccJieloBaHusA and IA in surgical and IA ln patients

. cpaBHenus TBA cpasuenus TBA oncology undergoing surgery
BOW JIETAJbHOCTA HE u UA y naiiueHTos, u VA y manMeHToB, for other diseases
II0O3BOJINJIO BBIABUTH OIepupyeMbIX OIepupyeMbIX
IpeNIoYTUTENbHYIO [ro rasofty romoBoy

OHKOJIOTMH JPyrux 3a00JIeBaHMit

METOOUKRY: JeTaJjab-

HOCTh COCTaBUJia B
rpyline WHIaJIAnu0H-
HOU aHecTesuu
12/249 [4,8%] vs. TBA
13/247 [5,3%], RR=0,97; 95% CI: 0.45 to 2.09; p=0,93;
p for heterogeneity = 0,66, 1>=0%. ABTOpBI, TaKKe,
He 00HAPYKUJIN OTVIMYUH B TUKOBBIX 3HAYEHUAX
TPOIIOHWHA B I1/0 Iepuojie, BpeMeH! TpeOhIBa-
HudA B [IUT u rociuralsie, U BpeMeHU UCKYCCTBEH-
HOI BeHTUJIANMM Jerkux (MBJI).

Ho caMbIM 3HaYMMBIM JAJI51 PEIIeHNsI 00CY kK-
JlaeMOro BOIIpOCa SIBUJINCH PE3YJIbTaThl KPyITHEeN-
mero MPKIM MYRIAD, onyGJuKoBaHHBIE B
NEJM [37]. Yuensble 13 13 cTpaH (36 LieHTPOB) IIPO-
BeJIM CaMOe KpYIIHOe Ha CerOgHSAIIHUN IeHb
uccieoBaHre — cpaBHeHUE 9 (PEKTUBHOCTU U
0e30I1aCHOCTH MHTAJAIMOHHON M TOTAJbHON
BHYTPUBEHHOU aHECTe3UH Y OOJIbHBIX TPX a0PTO—
KOPOHAapHOM IIYHTHpOBaHuHU. [lnannpoBanocs
BRJIIOUUTH B uccjaenoBadnue 10 000 mamueHTOB,
OIIHAKO [10CJIE IIOABENEeHU I IPOMEIKYTOYHbBIX UTO-
roB OBLJIO MIPUHSTO pelleHre OCTAHOBUTD UCCJIe-
JOBaHME BBUIY HEBO3MOKHOCTH OTBEPrHYTH
HyJIeByIO rumnoredy. Takum o6pa3om, BCero OB110
BKJIIO4YeHO 5 200 nanueHToB. [Iory4eHsl ciaenyro-
IIMe pe3y/bTarbl: OTCYTCTBYIOT pasdjnyus B 30-Tu
mHeBHOM JetaabHOCTH (RR —1,11; 95% CI, 0,70 to
1,76) u romoBoii (RR — 0,94; 95% CI 0,69 to 1,29;
p=0,71). KpuBbie Kamsiana—Matiepa OCHOBHOH U
KOHTPOJIBHOU TPy, IPAKTUYECKU COBIIAAJIN HA
BCEX y4acCTKax.

OTpajieHHbIe NOCJIEACTBHA aHECTEe3HH Y
00JTbHBIX, OTIEPUPOBAHHBIX 10 IOBOJY 3JI0KaYe-
CTBEHHBIX OITyX0JIed Pa3JTHIHOMH JIOKAJIN3AIHH.
OTIesibHYIO I'PYNIy COCTaBUJIM HUCCIENOBAHUSA,
MTOCBSIIIIEHHbIE aHATN3Y BIANSHUS BEIOOpA MeToAa
aHeCTe3W HA IPOIOJIKUATEIbHOCTD YKU3HU OHKO-
JIOTUYECKUX 00JIbHBIX.

Puc. 1. Ilouck 1 BBIOOp cTaTei.
Fig. 1. Selection of included studies.

(1.36; 1.96), Heterogeneity: Q=8.336, df=3, 1°=64.01,
Analysis of the overall effect: Z=2.386 (P<0.017)).

The statistical significance of the difference
was lost when comparing the 5-year mortality rate
(HR: (95% CI): 1.58 (0.85; 2.17), Heterogeneity:
Q=22.014, df=4, 1>=81.83, Overall effect analysis:
7=0.770 (p=0.441)) (fig. 3).

Clinical efficacy of anesthetic precondition-
ing. The year 2019 may have been decisive in rela-
tion to the question of the clinical significance of
the anesthetic cardioprotection phenomenon. Two
important meta-analyses in which mortality was
studied as a primary or a secondary endpoint were
published in the last two years.

In assessing the contribution of the MYRIAD
study to the final decision on the clinical efficacy of
anesthetic preconditioning, we would like to make
the following premises:

1. This study was characterized by a high
power of research and a low heterogeneity of
groups, which increases the accuracy and the reli-
ability of the results obtained;

2. This study was conducted in patients un-
dergoing CABG, a classic model to study the effect
of anesthetic myocardial preconditioning in the
clinical experience. The choice of cardiac surgery is
obvious since it is associated with an inevitable risk
of myocardial ischemia. The classic question is «If
not here, where?», and it implies an equally decisive
answer: «Then nowhere.»

As has happened more than once, the data ob-
tained in this experiment has not been confirmed
in clinical studies. Apparently, it's time to admit the

obvious: the hope that anesthetic preconditioning
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OcHOBHBIE XapaKTepUCTHKH ncc.ne,uor;aunﬁ, IIOCBAILIICHHBIX 3(1)(1)eKTy AHEeCTEe3uH Ha IPOoAOJI>KUTECJIbHOCTD

JKU3HU OHKOJIOTHYECKHX 00JIbHBIX.

Main characteristics of studies investigating the effects of anesthesia on life expectancy for cancer patients.

Ne Study Sample size Study design Outcomes Follow-up, Hazard ratio Log
assessed months for overall survival (Hazard ratio)
(TIVA=1),CI 95%

1 Wigmore et al. [38] 7030 (3714 TIVA, Retrospective  Overall 32 1.47 (1.31; 1.64) 0.39 (0.27; 0.49)
(2016)! 3316 Inhalation) cohort survival

2 Enlund et al. [39] 2838 (903 TIVA,  Retrospective  Overall 60 1.17* (1.00; 1.39) 0.16 (0; 0.33)
(2014)2 1935 Inhalation) cohort survival

3 Kim et al. [40] 4607(816 TIVA, Retrospective  Overall 12 1.08* (0.61; 1.92) 0.08 (-0.49; 0.65)
(2019)3 3791 Inhalation) cohort survival

4 Kim et al. [41] 2645 (56 TIVA, Retrospective  Overall 70 2.97(0.72; 12.22) 1.09 (-0.33; 2.50)
(2017)* 2589 Inhalation) cohort survival

5 Jun et al. [42] 922 (731 TIVA, Retrospective  Overall 38 1.50 (1.19; 1,89) 0.41 (0.17; 0.64)
(2017)° 191 Inhalation) cohort survival

6 Oh et al. [43] 362 (181 TIVA, Retrospective  Overall 60 1.15*% (0.90; 1.47) 0.14 (-0.11; 0.39)
(2018)¢ 181 Inhalation) cohort survival

7 Wu et al. [44] 1363 (657 TIVA, Prospective Overall 39-44 3.70* (2.86; 4.55) 1.31 (1.05; 1.52)
(2018)7 706 Inhalation) randomized- survival

controlled trial

8 Zheng et al. [45] 2856 (1506 TIVA, Retrospective  Overall 40-44 1.49* (1.30; 1.72) 0.40 (0.26; 0.54)
(2018)8 1350 Inhalation) cohort survival

9 Yoo et al. [46] 3552 (1776 TIVA, Retrospective  Overall 53-67 0.96 (0.69; 1.32) -0.04 (-0.37; 0.28)
(2019)° 1776 Inhalation) cohort survival

10 Dong et al. [47] 294 (154 TIVA, Retrospective  Overall 60 1.04* (0.79; 1.36) 0.04 (-0.24; 0.31)
(2020)10 140 Inhalation) cohort survival

Note. * — In these studies, HR for the Inhalation group was taken as 1 and in this table HR TIVA =1 is taken as a reference. Therefore,

the following translation was made: (1/HR).

IIpumeuanwe. /lyis1 Tabu1., puc. 2, 3: study — uccienosanue; hazard ratio for overall survival — oTHOIIEHNE PUCKOB 1151 0011I€H
BeIkUBaemocry; CI — J111; sample size — pasmep Beibopky; study design — ausaitn uccienoBanus; outcomes assessed — olie-
HuBaeMble ucxoabl; follow-up, months — nepuop HabsIOIEHYS, Mec.; retrospective cohort — peTpocreKTUBHOE KOTOPTHOE; overall
survival — o6111asi BBbKUBaeMoCThb. * — B maHHbIX uccaenoBanusax HR auist rpynnet Inhalation 6611 B3sT 3a 1 (B 9T0# Tad/u1e 3a
ocHoBY B3aT HR TIVA = 1), moatomy ocymiectsieH nepesog (1/HR).

Bcero, ¢ 2014 r. 1o 2020 r. 661710 HaligeHo 10
HCCJIENOBAHNN, KOHEYHOUN TOUKOW KOTOPBIX SIBJISI-
J1aCh JIeTAJILHOCTD (TabJ1.). TOJIBKO OOHO HCCJIENO-
BaHMe TMpecTaBsao codoir PKI, octaibHbIE —
SIBJISLIUCh ~ PETPOCIIEKTUBHBIMU ~ KOTOPTHBIMU
HCCaeI0BaHuAMU (TabJ1.).

B pesysibraTe qeTajbHOI0 U3Y4YEHUsT ITOIX0-
TANMMHA 711 BKJIIOYEHNUsS B MeTa-aHaau3 s
KOHTPOJISI 3-X JIETHEH JIeTaJIbHOCTA OKa3aJIUCh
geThbIpe paboThl (NoNe 1;5;7;8) (puc. 2); mATHIIET-
HeH JieTaJIbHOCTH — 5 rccienoBanuii (2; 4; 6; 9; 10)
(puc. 2).

Kak ciieyer us puc. 2, B CPOKH «JI0 TPEX JIET»
3HAYUTEJIbHO OOJIBIINH PUCK HACTYIJIEHUS
JIETAJIBHOTO MCX0/1a OBIJ y MarfueHTOB TPYIIEI C
MHTaJISAIIOHHON aHecTe3nell. PacueTHbIN HOKa3a-
Tesb orHomeHuss puckoB (Total Hazard Ratio)
(HR): 1,73 (1,36; 1,96) I'ereporennoctb: Q=8,336,
df=3, 1?=64,01 Ananus ob1iero apderra: Z=2,386
(p<0,017).

CrarrcTuvecKkast SHaYMMOCTh OTVIMYHH yTpa-
qyuBaJiaChb HpI/I CpaBHeHI/II/I HHTI/IJIeTHeI'/)I JieTaJIbHO-
ctu: HR: (95% CI): 1,58 (0,85; 2,17). AHaJ1n3 rere-
porernoctu: Q=22,014, df=4, 1>=81,83

Anasnus ob1iero adpderra: Z=0,770 (p=0,441)
(puc. 3).

Kaunuveckas 3(p(heKTHBHOCTh aHECTETH-

YEeCKOro TNpPEeKOHTUIMOHMPOBaHuA. [lokamyi,

could be as effective in the clinical experience are
not destined to come true. There are several expla-
nations:

Vulnerability of the cascade amplification
mechanism for adjuvant drugs. A cascade ampli-
fication mechanism (as opposed to a one-stage
process) is always more vulnerable. In some exper-
iments it was shown that in addition to propofol,
true antioxidants (i. e. acetylcysteine), ketamine,
possibly barbiturates, beta-blockers, some antidi-
abetic drugs, some antianginal drugs whose mech-
anism of action implicates the blockade cyclooxy-
genase type-2, etc., are able to block, cancel or
weaken the effect of anesthetic preconditioning.
There are probably many more drugs used in the
process of anesthesia for which the mechanism of
interaction in the implementation of the process of
anesthetic preconditioning has not been studied.

Dose, method and duration of administra-
tion, first and second «window» of precondition-
ing. As a general rule, when planning a comparative
study the authors present very «liberal» require-
ments for anesthesia methods: in the inhalation
anesthesia group the use of a halogenated anes-
thetic is required (the dose and the duration of ad-
ministration are left to the discretion of the anes-
thesiologist) whereas in the TIVA group the use of a
volatile anesthetic is not permitted.
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Study Log Weight, Hazard ratio Forest Plot
(Hazard ratio) % for overall survival
(TIVA=1),CI 95%
Wigmore et al. (2016)! 0.39 57.81 1.47 T R—
(0.27; 0.49) (1.31; 1.64)
Jun et al. (2017)° 0,41 75.82 1.50 Wigmore et al. 2016) o
(0.17; 0.64) (1.19; 1.89) .;
Wu etal. (2018)7 1.31 1121 3,70 .
(1.05; 1.52) (2.86; 4.55) :
Zheng et al. (2018)® 0.40 23.48 1.49 =
(0.26; 0.54) (1.30; 1.72) e ‘
Total Hazard Ratio (95% CI): 1.73 (1.36; 1.96)
Test for heterogenity: Q = 8.336, df = 3, > = 64.01
Test for overall effect: Z = 2.386 (P=0.017)

Puc. 2. Forest Plot 114 3-X J1eTHeli J1eTaIbHOCTH y TAIIHEHTOB, ONIEPHPOBAHHBIX 110 IIOBO/Y 3JI0KAYeCTBEHHBIX OIyX0JIeH, B
3aBHCHMOCTH OT HCII0JIb30BAHHOI'O METO/1a AHECTE3HH.
Fig. 2. Forest Plot for 3-year mortality in patients undergoing surgery for malignant tumors, depending on the anesthesia

method used.

IIpumeuanwue. yis1 puc. 2, 3: weight — Bec; total Hazard ratio — pacueTHbIil TOKa3aresab OTHOIIIEHUsI PUCKOB; test for hetero-
genity/overall effect — ananua rereporennocTu/o61ero addexra.

Study Log Weight, Hazard ratio Forest Plot
(Hazard ratio) % for overall survival
(TIVA=1),CI 95%
Enlund et al. (2014)2 0.16 29.28 1.17 R T——
(0;0.33) (1.00; 1.39) il ‘
Kim et al. (2017)* 1.09 27.29 2.97 Enlund e . 2014 I
(-0.33; 2.50) (0.72; 12.22) Kim eal. G017 i >
Oh et al. (2018)¢ 0.14 3.74 1.15 Ohetal. @018 il
(-0.11; 0.39) (0.90; 1.47) Yoo stal G019
Yoo et al. (2019)? -0.04 36.65 0.96 Dong eal. 2020
(-0.37; 0.28) (0.69; 1.32) OverallP=0.770, P=1.85% ‘
Dong et al. (2020)™ 0.04 3.03 1.04 — e :
(-0.24; 0.31) (0.79; 1.36) -
Total Hazard Ratio (95% CI): 1.58 (0.85; 2.17)
Test for heterogenity: Q =22.014, df =4, 1> = 81.83
Test for overall effect: Z =0.770 (P=0.441)

Puc. 3. Forest Plot xy1:1 5-TH JIeTHel J1eTaIbLHOCTH y AIIHEHTOB, OTIEPHPOBAHHBIX IO ITOBOAY 3J10KaYeCTBEeHHBIX OITyX0JIeid,
B 3aBHCHMOCTH OT HCII0JIb30BAHHOTO METO/Ia AHECTEe3UH.

Fig. 3. Forest Plot for 5-year mortality in patients undergoing surgery for malignant

tumors, depending on the anesthesia method used.

2019 r. cTaJs pelamluM B OTHOIIEHUH BOIIPOCA O
KJIMHUYECKON 3HAYMMOCTH (peHOMeHA aHeCTeTH-
YeCKON KapIUOMPOTEKITUN: OBLIH OITyOJTMKOBAHBI
IBa MeTa-aHa/N3a, B KOTOPBIX JIeTAJbHOCTh
M3yJaJiach B Ka4eCTBe IEPBUYHOM UJIM BTOPUIHOMN
KOHeYHOU Touku. O0a 1cc/IeIoBaHu He ITI0Ka3aJIi
KJIMTHUTYECKOH 3HAYNMOCTH AaHECTETUIECKOTO TIpe-
KOHJIUIIMOHUPOBAHUA.

OnenuBasi Bkjaaa uccaegosannsd MYRIAD [37]
B OKOHYATEJILHOE PelleHre UCCIeTyeMOTro BOIIPO-
ca, aBTOPBI UCXOIMJIN U3 IBYX ITPEITOCHLIOK:

1. BoJIbIION MOIIHOCTH MCCJIEJOBAHUA U
HU3KOU reTepOoTreHHOCTH I'PYIIIL, 4TO, 0€3YCJI0BHO,
IIOBBIIIIAET TOYHOCTHh U HAAEKHOCTD HOJIy‘{eHHbIX

pe3yJibraToB;
2. HccnemoBanue OBLIO MPOBEIEHO Y MAIH-
enToB ¢ AKIII — xJjaccuYeckoul MoOeau OJis

In most cases and for most drugs, the effect, if
any, is dose-dependent. The phenomenon of anes-
thetic preconditioning was discovered by chance,
and its efficacy was investigated only in the dose
range commonly used to maintain anesthesia. After
all, however, anesthesia and anesthetic precondi-
tioning are two different processes, realized through
different mechanisms and the doses that induce
anesthesia may not be the most effective in initiat-
ing the process of anesthetic preconditioning.

It is generally accepted that sevoflurane at a
dose of 1 MAC or more is capable of initiating the
process of myocardial preconditioning [48-52]. We
have shown, however, that for this purpose it is bet-
ter to use the «intermittent mode», which is a short-
term increase in the concentration of the anesthetic
up to 2 MAC [53-55]. The latter, apparently, is ex-
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n3y4eHus1 agperTa aHeCTETHIECKOTO TPEKOHIM -
MOHUPOBAHUSA MHOKapJa B KJIUHUKe. BuIOOp
KapIUOXUPYPrUU OYEBHUIEH U CBSI3aH C Hen30esk-
HBIM 3IHU30/I0M HIIEMUU MUOKapAa y Ka’KIoro
nmanuenTa. CakpaMeHTaIbHBIN BOIIPOC: «Y3K €CJIN
He 371eCh?», TT0/IPa3yMEeBaET CTOJIh JK€ PEITUTEITh-
HBIM OTBET: «TOTHa 1 HUTIE».

Kak yske ciayyanoch He pa3, JaHHBIE, TTOJY-
YeHHBIe B 9KCIIEpUMEHTe, He HAIILJIA TIOITBEPIKIe-
HUA B KIMHUYECKUX HccIenoBanusx. [lo-BUIuMo-
My, TOpa NpPHU3HATH OYEBUIHOE: HAJEKIaM,
CBsI3aHHBIM C BBICOKOM 9(p(hEKTUBHOCTBIO aHECTE-
THUYECKOTO MMPEKOHIUITMOHNPOBAHUs B KJIMHUKE,
He CY>RIEHO COBIThCs. TOMy MOKHO IIPEAIOKUTD
HECKOJIbKO 00 bSACHEHU:

VsA3BUMOCTH KaCKaJHOTO MEXaHU3MAa YCHU-
JIeHHUs JAJIA aTBIOBAaHTHBIX IpenaparoB. Kackan-
HBIF MEXaHW3M YCUJIEHUs (B OIMYHE OT IpoIiec-
ca, peaqn3yeMOoro B OJWH 3Tall) Bcerga OoJiee
ysI3BUM. B akcriepuMeHTe OBLIO MTOKA3aHO, YTO
OJIOKUPYIOT, OTMEHSIOT MJIM 0CHA0JIAI0T 3 PeRT
aHecTeTU4YEeCKOTro MMPEKOHTUIIMOHNPOBAHUS,
ITOMUMO ITPOTI0( 0JI1a, UCTUHHBIE AHTUOKCHUTAHTHI
(ameTWIIITMCTENH, HAIPUMeEP), a TaK’Ke, KeTaMUH,
BO3MO>KHO, OapOuTyparsl, 6eTa-agpeHob/I0KaTo-
PbI, HEKOTOpBIE TIpenaparsl I JedeHust guabe-
Ta, aHTHAHTUHAJIbHBIE CPEICTBA, MEXAaHU3M JeM-
CTBUsSI KOTOPBIX IIpeaycMaTpuUBaeT OJIOKamy
IUKJIOOKCUTEHA3bI 2-TO TUIIA U T. . A IJI1 CKOJIb-
KUX [TperapaToB, TaK U HHAYeE UCII0JIH3YEMbIX B
Mpoliecce aHeCTe3NH, He N3y4eH MeXaHN3M B3au-
MOJEUCTBUSA B peaim3aIiuy Ipoilecca aHeCTeTU -
YeCKOT0 MPEKOHIUIINOHNPOBAHUS?

Jlo3a, crioco0 U AJIUTEJLHOCTh BBEIEHH,
MEepPBOE H BTOPOE «OKHO» MIPEKOHIUIIHOHNPOBA-
HHUA. J[7151 60TBIIMHCTBA CIy4YaeB U O0JIBIIIMHCTBA
nmpernaparoB, 3P@eKT, ecaum OH HUMeeT MEeCTO,
HOCHT JT030-3aBUCUMBIN XapakTep. Kak mpaBuJo,
MIpY IJIAHUPOBAHUY CPAaBHUTETLHOTO UCCJIEIOBA-
HUs B pacCMaTpuUBaeMOM HaMU acleKTe JaHHOe
00CTOATEJILCTBO WTHOPUpPYeTCH, yCJI0BUSA
BRJIIOYEHU S/ UICKJTIOYEHUS CYIIECTBEHHO «00JIer-
YaroTCsI»: B TPyIIe WHTAIANNOHHON aHEeCTe3nn
TpeOyeTCsI NCII0JIHL30BAHNE TAJIOTEHCOIEPSKAIIIETO
aHecTeTuka (mosa, IJATEJbHOCTH BBEIEHUS
OCTaBJISIIOTCS Ha YCMOTpPEHNE aHeCTe3N0JI0Ta); B
rpyniie TBA — Hao60pOT, HEJIB3sT NCIOJIb30BATh
WHTAJIIIIMOHHBIN ITpenapar. U Bce.

deHOMEeH aHEeCTETUYECKOTO IMPEKOHTUITNO-
HUpPOBaHUsA ObIT 00HAPYKEH Cay4YaiiHo, addek-
TUBHOCTb HCCJE0Bajach TOJAbKO B JuaIasoHe
1103, 0OBIYHO MCIOJIb3YEMBIX [IJIST IO IePsRAHUS
anecresuu. Ho Begb aHecTe3Us 1 aHECTETUYECKOe
MPEKOHINIIMOHUPOBAHUS — JTBA PA3HBIX ITPOIIEC-
ca, peajim3yeMble 4Uepe3 pa3HbIE MEXaHU3MBL.
[Touemy ke MBI ITOJIaraeM, YTO J03bI, BEI3BIBAIO-
II[Ie aHECTE3UI0, OKAYKYTCS MAaKCUMAaJIbHO a(pdek-
TUBHBI U TIPU MHUITAAIIAY ITPOIlecca aHeCTeTUYe-

CROT0 HpeKOH,III/II_II/IOHI/IpOBaHI/IH?

tremely important in «old» hearts, in which protec-
tion is especially difficult to initiate [56-59].

Furthermore, the process of preconditioning has
a specific duration in time: it develops in about 15
minutes after the beginning of sevoflurane inhalation
and it lasts up to 1.5 hours. The «second window»
opens after 24 hours and can last up to 72
hours [60-62]. Thus, some researchers attach particu-
lar importance to the continuous supply of sevoflu-
rane, including the time of artificial circulation [63-67].

In pragmatic studies such as the MYRIAD
trial [37], for example, these features are ignored,
and probably with good reason, since rejection of
proven and effective drugs and an increase in the
end-alveolar halogenated anesthetic concentration
up to 2 MAC may have very negative consequences
for the patient.

Long-term consequences of anesthesia in pa-
tients undergoing surgery for malignant tumors of
various localizations.

The performed meta-analysis demonstrates
that the choice of the anesthesia method can sig-
nificantly affect the long-term outcomes of surgical
treatment of malignant tumors. The fact that five
years after surgery the differences are smoothed
out is, of course, encouraging, but not reassuring.
It is possible that the reason for the lack of differ-
ence is the small number of studies on this matter
and the high heterogeneity of the groups.

In the past it was noted that inhalation anes-
thetics inhibit the body's immune re-
sponse [68-73]. At the same time, immunity plays
an essential role in suppressing the neogenesis
process [74-78]. The mechanism of the possible ef-
fect of inhalation anesthesia on patient survival
after surgical oncology, therefore, becomes clear.

Conclusion

Over the years many clinical studies, even if not
completely refuting the existence of anesthetic pre-
conditioning as a phenomenon, have cast doubt on
its practical significance. Indeed, if the initiation of
the process requires abandoning the use of well-
proven adjuvant drugs and working with sevoflurane
in the dose range «around 2 MAC»: is it worth, then,
counting on the popularity of such a technique? The
answer to this question is probably obvious.

Apparently, one should agree with those anes-
thesiologists who believe that further research in
this direction, at least in relation to anesthetic car-
dioprotection, should no longer be pursued [79, 80].

This statement can in no way be interpreted
as a basis for refusing to use inhalation anesthesia.
Both IA and TIVA have to be considered equally ef-
fective and safe, and we do not recommend the use
of one method over the other.

Attention should be paid to the fact that the
previous statement is true only in relation to anes-
thetic cardioprotection. The possibility of anes-
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Reviews

[IpuHsaTO cuuTaTh, 4YTO CeBOJIypaH B 103€ 1
MAK u 60J1ee cioco6eH MHUITUUPOBATh IIPOITeCC
IIPEKOHIUIMOHUPOBAHUA MUOKapaa [48-52], xorsa
HaMH OBLJIO ITOKA3aHO, YTO C 3TOH IEeJIBIO JIyYIlle
HCIO0JIb30BaTh «IIYJIbCUPYIOIINN pEsKUM» — KparT-
KOBpPEMEHHOE MOBBIIIIEHNEe KOHI[eHTPalluu aHe-
cretuka go 2 MAK [53-55]. [locaennee, mo-Buau-
MOMY, B BBICIIEH CTeleHNW aKTyaJbHO IJIs
«CTaporo» cepiua, THUIUUPOBATh 3ALIUTy KOTO-
poro ocoOeHHO CJIOKHO [56-59].

Hasee, mpoiiecc NPEeKOHAUIIMOHUPOBAHUSA
“MeeT CBOIO IPOTSIsKEHHOCTh BO BDEMEHM, OH Pa3-
BUBaeTcs, IpUMEpHO, Yepes 15 MUH I10ocJIe Hava-
Ja nHcyddasuuu ceBodaypaHa U cOXpaHsieTcst
1o 1,5 gacos. «BTopoe OKHO» OTKPBIBAETCA Yepes
24 9aca ¥ MOYKET IPOAOJLKATHCSA 10 72 4acoB [60-62].
TakuM o6pas3om, 4acThb HUCCIenoBaresieil ocoboe
3HaYeHHe MPUaeT HeIpPephIBHOH IToj1ave ceBog-
JIypaHa, BKJIIo4as BpeMs UCKyCCTBEHHOI'0 KPOBO-
obOpamienus [63-67].

B nparmMaTuyHbBIX UCCJIEJOBAHUAX, TAKUX KaK
MYRIAD [37], HaripuMep, 3Th 0COOEHHOCTH UTHO-
pupyorcsa. U ciipaBeijnBo, T. K. OTKa3 OT IIPOBe-
peHHBIX ¥ 3P EKTUBHBIX IPENapaToB U IMOBbIIIIE-
HUEe KOHEYHO-aJbBEOJISIPHON KOHIIEHTPAINU
rajioreHcojiepyKaiiero aHecreTuka mo 2 MAK
MOTYT UMETh BeCbMa HeraTUBHBIE MOCJIEICTBUS
JIJ1s1 00JILHOTO.

OTpajieHHbIE IIOCJIENCTBHAA aHECTEe3Uu y
0O0JIBHBIX, OTIEPUPOBAHHBIX 110 TTOBOY 3JIOKAaYe-
CTBEHHBIX OIyX0JIell pa3/InYHON JTOKAIN3AIUHU.

[IpoBeneHHBINI MeTa-aHAIN3 IPOIEMOH-
CTpUpOBaJI, 4YTO BBLIOOp MeToIa aHECTe3Uu
MOSKET CYIIeCTBEHHO MOBJIMATH HA OTaJIeHHbIE
WCXOAbl XUPYPrUYECKOTO JIEYEeHHUs 3J0Kaue-
CTBeHHBIX onryxoJieil. ToT pakT, 4To K MATH rogaM
mocjie omnepanuyd pasjindus CIVIAKUBAIOTCS,
KOHEYHO, BOOJYIIEBJISAET, HO He yclokauBaeT. He
HCKJIIOYEHO, YTO MPUIUHOU OTCYTCTBUS PA3JIHU-
YUl ABJIAETCS HeDO0JbIIOEe KOJNYECTBO KUCCJIe-
JIOBaHUU B 9TOM HAIlpaBJIEHUU U BbICOKAs TreTe-
POTeHHOCTH IPYIIIL.

Panee obpariajsoch BHUMaHUeE, YTO UHTAJIS-
[IMOHHbIE aHECTETUKU UHTUOUPYIOT UMMYHHBIN
oTBeT opraHusma [68-73]. B To sxe Bpems, UMMYy-
HUTET UT'PaeT CYIIeCTBEHHYIO POJIb B II0JaBJICHUN
rporiecca HeoreHe3a [74—78], TakuM 06pa3oM, cTa-
HOBUTCSI IOHSTEH MEXaHU3M BO3MOYKHOTO BJIUSI-
HUSI WHTAJSIIUOHHON aHeCTe3WW Ha BbIXKUBae-
MOCTb IMAllMEeHTOB IOCJe OIlepamnuii mo mMoBOIY
3JIOKAQYECTBEHHBIX HOBOOOPA30BaAHUM.

3akJrouenue

MHOTOYHC/IEHHbIE KIMHNYECKHE UCCIIEN0Ba-
HUSI, He OIIPOBEPTHYB CYIIIECTBOBAHUE AHECTETH -
YeCKOT0 ITPEeKOHTUIIMOHUPOBAHNUSA, KaK SBJIEHMUS,
3aCTAaBWJIN YCOMHUTLCS B €r0 MPAKTUYECKOU
3HAYMMOCTH. B camoM feJie, eciu o1 MHUIU AN

thetic protection of other organs and tissues and in
other settings (i.e. sedation in the ICU) is still up for
debate, although, in the light of the discussion
above, some doubts may arise.

At the same time, there is a feeling that the
«pendulum» has once again «<swung in the other di-
rection»: the growing number of facts indicating the
dangers of using inhalation anesthetics in surgical
oncology cannot be ignored.

To date, mainly retrospective and observa-
tional studies are available. However, further stud-
ies on this matter are warranted, and the authors
feel there is the need to carry out a serious MRCT
in order to resolve this long-standing issue.

rporecca TpebyeTcs 0TKa3aThCsA OT UCIOJIb30Ba-
HUsI XOPOIIIO 3apeKOMEHI0BABIINX ceOsi amb-
IOBAaHTHBIX ITperapaToB u paborars ceBodJrypa-
HOM B Jinana3oHe 103 «0K0J0 2MAK», To cTouT Jin
paccYuThIBaTh Ha MOMYJISIPHOCTD TOA00HOH MeTo-
Jqukn? OTBET 04eBUIEH HACTOJIBKO sKe, HACKOJIBKO
HEOYeBUIeH IOJIOKUTEJbHBIN pPe3yabTaT Jaske
TaKOTO «9KCTPEMAJIBHOTO» CIIOCOOa TMIPOBEIEeHUST
aHEeCTEe3WU.

[To-BuauMOMY, CjlelyeT COTJIACUThCSA C TEMU
AHEeCTe3n0JIOTaMU, KOTOPBIEe MI0JIaraloT, YTO JaJTh-
HeHIe UCCaeOBaHus B JaHHOM HallpaBJIeHNH,
110 KpaliHel Mepe B OTHOIIIEHUH aHECTETUYECKON
KapAuONpPOTEKINY, CJIeAyeT NpeKpaTuTs [79, 80].

JaHHOe yTBep)KJIeHHe HU B KOoeill Mepe He
MOSKET TPAKTOBATHCS KaK OCHOBAHUE JJIsI OTKa3a
OT KCITO0JIb30BAHUS MHTAJIAINMOHHON aHEeCTEe3UU.
Htor oOcyxaeHusi mpobJjieM UHTAISINOHHON
anecte3uu 1 TBA Ha ceromHAIIHUEA JeHb I03BO-
JISIET CYUTATH U TY U IPYTYI0 METOIUKY PaBHO Oe3-
ONIaCHBIMU M 39(p(PEeKTUBHBIMH, U He MO3BOJIAET
peKOMEHI0BaTh MPENOUYTHUTETbHOE UCIT0JIL30Ba-
HUS OTHOM U3 HUX.

CiemyeT 0OpaTuTh BHUMaHWE U HA TOT (PaKT,
YTO yTBEPsKIEHUE CIPaBeJIMBO TOJbKO B OTHO-
IEHUW aHeCTeTUYEeCKOW KapAUONPOTEKIINH.
B03MOXHOCTHh aHECTETUYECKOU 3aIlUThl WHBIX
OpraHOB U TKaHel, a, B paBHOU CTeIleHU, U B
UHBIX ycjaoBuax (mpu cemanuu B IIWUT, Hanpu-
Mep), Bce elle SIBJsIETCS IpeaMeToM aebaTos,
XOTSI, B CBETE BBIIIEN3JIOKEHHOTO, BbI3LIBAET
cepbe3Hble COMHEHUS.

Bmecre ¢ TeM, eCTb OIIyIIIEHNE, UTO «<MAATHUK»
B OUepeIHON pa3 «KayHYJICS B IPYIYIO CTOPOHY»:
HeJIb3s1 UTHOPUPOBATh BO3pacTaloliee KoJnmde-
CTBO (paKTOB, CBUIETETHCTBYIOIUX 00 OMTACHOCTH
MPUMEHEHHUS WHTAJSAIMOHHBIX AHECTETUKOB B
XUPypTUUecKoil oHKoJiornu. [loka, pedyb HUIET,
MIPENMYIIIECTBEHHO, O PETPOCIIEKTUBHBIX, 00Cep-
BaIlMOHHBIX MccaenoBanusax. OgHaKO, MO-BUIH-
MOMYy, TIOpa 3a7yMaThCs U O MIPOBEJEHUS Cephe3-
Horo MPKU B janHOM HanpasJ/IeHUH.
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