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Pegpepam

BBEAEHWE: LienTpanbHoe BeHo3Hoe aasneHwe (LIBJ) gon-
roe BpeMs CYUTANOCh €/Ba N He eJMHCTBEHHbIM HaZeXHbIM
MeTO/AOM OLeHKM BONEMUYECKOro CTaTyca U BOCMPUUMYK-
BOCTU K MHQY3MOHHOM Tepanun y NaLMeHToB B OTAENEHNAX
peaHuMaLmmn 1 uHTeHcveHow Tepanuu (OPUT). Mocnegtue
roasl oTHoweHne K LB/l M3MeHMA0Ch C TOYHOCTbIO A0 Ha-
060poT, OAHAKO HWU OMny6/aMKOBaHHbIe GaKThbl, HX MNosB/e-
HMe MeTOA0B C 0Ka3aHHOW 3P EKTUBHOCTLIO NPaKTUYECKN
He MOMeHANN OTHOLUEHWE MPaKTUKYIOWMX aHeCTe3M0N0roB
K AMArHOCTMYECKOM TOYHOCTM TecTa C u3MepeHuem LB/,
LE/Ib NCCNEAOBAHUA: OueHnTb CyliecTBytolWMe AaH-
Hble O JAMarHoctTuyeckom TouvHocTw LB/l oTHocuTesnbHO
peakuMn naumeHToB Ha MHPY3NOHHYIO Tepanuio 1 onpege-
NnTb GaKTopbl, BAKAOWME Ha pesyabTaTbl. MATEPUADI
M METO/bI: MposesgeH cucTemaTnyeckuii 0630p U MeTa-
aHasM3 NPOCMEKTUBHBIX KOrOPTHbIX WUCCNeAOBaHUN, B KO-
TOpbIX WM3y4anacb fuarHoctuyeckas ToyHocTb LIBJ ana
npeAcKasaHna peakumMn Ha MHOPY3MOHHYO Tepanuto. [lep-
BMYHOW KOHEYHOM TOYKOW 6bin MOKasaTenb MNoWaan noj
ROC-kpueoit (AUROC). Monck npoBoamaca 8 6a3ax AaHHbIX
PubMed n CENTRAL go mapTta 2024 r. [lns oueHKW BANAHNUA
KOBapuaT, TaKMX Kak BO3pacT, MOA U WHAEKC Macchl Tena
(MMT), ncnosb3osanack MeTaperpeccus. PUCK cucTeMaTuye-
CKOW OLUMOKM OLLeHMBANCA C UCMONb30BaHWEM UHCTPYMEHTA
QUADAS-2, a ypoBeHb y6eanTeNbHOCTM AOKa3aTebCTB —
MeTtoaoM GRADE. PE3YJ/IbTATbI: B MeTaaHanM3 BKAOYEHbI
84 nccnepoBaHms, oxBaTbiBatoLWwme gaHHble 3729 nauMeHToB
(4472 nabniogenns). O6wmit AUROC ana oueHku LIBJ co-
crasun 0,6 (95%-1 goseputensHbil uHTepean [95% AN]
[0,57; 0,62]), 4TO yKasblBaeT Ha HU3KYK AMArHOCTMYECKYIO
TOYHOCTb MeTOAa (KauecTBO AOKasaTesnbCTBa cpesHee). Pe-
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Abstract

INTRODUCTION: Central venous pressure (CVP) has long
been considered one of the most reliable methods for assess-
ing volemic status and responsiveness to infusion therapy in
patients in intensive care. In recent years, attitudes toward
CVP have shifted dramatically, but neither the published data
nor the emergence of methods with proven efficacy have
significantly changed practicing anesthesiologists' reliance
on CVP measurement for diagnostic accuracy. OBJECTIVE:
The aim of this study is to assess the existing data on the
diagnostic accuracy of CVP in predicting patients' response to
infusion therapy and to identify factors that influence these
results. MATERIALS AND METHODS: A systematic review
and meta-analysis were conducted on prospective cohort
studies that examined the diagnostic accuracy of CVP in pre-
dicting response to infusion therapy. The primary endpoint
was the area under the ROC curve (AUROC). The literature
search was performed in the PubMed and CENTRAL databas-
es up to March 2024. Meta-regression was used to assess the
impact of covariates, including age, sex, and body mass index
(BMI). Risk of bias was evaluated using the QUADAS-2 tool,
and the certainty of evidence was assessed by the GRADE
approach. RESULTS: A total of 84 studies, comprising data
from 3729 patients (4472 observations), were included in
the meta-analysis. The overall AUROC for CVP was 0.6 (95%
Cl [0.57; 0.62]), indicating low diagnostic accuracy (quality
of evidence: moderate). The result was consistent in both
ICU and perioperative settings. The diagnostic accuracy of
CVP did not depend on ICU profile or surgical setting. Pooled
sensitivity and specificity were 61 % and 65 %, respectively.
Univariate meta-regression showed no significant impact of
age, sex, or BMI on the results. Subgroup analysis indicated
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3y/bTaT bbia yCTONYMB Kak y nauneHTos B OPUT, Tak v B ne-
pVO/ OnepaTMBHOro BMelwaTe/IbCTea. [MarHocTmyeckan To4-
HocTb LB/l He 3aBucuT oT npoduna OPUT uan xupyprum.
MHTerpasibHble 3Ha4YeHUA YyBCTBUTENbLHOCTU U cneumduy-
HOCTW cocTaBnamn 61 % n 65 % cooTseTcTBeHHO. B ogHOdaK-
TOPHOMN MeTaperpeccuu He BbIABAEGHO 3HAYMMOro BAUAHUA
Bo3pacTa, nona v IMT Ha pe3ynbTaT. [ToArpynnoBon aHanuns
MoKasa/, YTO MexaHW4ecKas BEHTUAALMA Jerkux u obbem
MHPY3MOHHOM HArpysKu He B/MAIOT Ha AMArHOCTUYECKYHO
ToyHocTb LIB/. BbIBOAbI: LB/ obnasaeT HU3KOW AnarHo-
CTMYECKOMN TOYHOCTbIO A/19 OL@HKM BOCMIPUMMHMBOCTU K UH-
GY3MOHHOW Tepanum (cpegHee KayecTBO [0OKa3aTe/bCTBa).
HeobxoanMbl ganbHelilne nccaeA0BaHUA 4MarHOCTUHECKOM
TOYHOCTW KpalHMX 3HadeHnit LB/, a TaKkxe oueHKa Apyrux
MPOCTbIX W AOCTYMHbIX MeTOAOB, KOTOpble MOrau bl 3ame-
HWUTb AaHHbIN NMOKa3aTe/lb B KNIMHNUYECKOW MPaKTUKe
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BBegeHue

ApTepI/IaJIbHaH THUIIOTEH3UA ABJAECTCA U3BECTHBIM OC-
JIOJ)KHEHUEM Y ITAITUEHTOB PEAHUMAIITIOHHOI'O HpO(i)I/I]IH, KO-
TOpOE BO3HHKAET 0OJIee YeM Y TIOJIOBUHBI GOMBHBIX [1-3].
DTHOJOTHUS AAQHHOT'O COCTOAHUA MHOI'OO6paSHa U MOXET
[IPE/ACTAB/IATh COOOU HapyIIeHHe CepAeYHON /esTebHO-
CTH, HapylleHHe Iepu(epHUdecKoro COCYAUCTOrO pyc.a
WA HEZIOCTATOYHBIH 00heM IUPKYIUPYIOIIel KpoBH [4, 5].

DOI: 10.21320/1818-474X-2025-1-32-47

that mechanical ventilation and infusion load volume did not
influence CVP's diagnostic accuracy. CONCLUSIONS: CVP
has low diagnostic accuracy for assessing responsiveness
to infusion therapy (moderate quality of evidence). Further
studies are needed to evaluate the diagnostic accuracy of
extreme CVP values, as well as other simple and accessible
methods that could potentially replace this measure in clin-
ical practice.

KEYWORDS: fluid responsiveness, central venous pressure,
anesthesiology and intensive care, arterial hypotension
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Tem He MeHee COBpeMeHHbIe KINHIUYECKUE PEKOMEeHAANN
[Ipe/Iaral0T HAYUHATD JiedeHre apTepruaIbHOU F'UII0TEH3UN
€MHOOOPA3HO: C OLEHKH BOCIPUUMYUBOCTH K HH(Y3HOH-
HOM Tepanuu [1, 6].

B Hacrosiiee BpeMsi pa3paboTaHO MHOMKECTBO METO-
A0B T0700HO¥ orfeHKH [7]. Cpeart HUX eCTh KaK TEXHUIeCKH
TpeGoBaTeIbHbIE METO/IBI C OIIEHKOM CepAeYHOro BHIOPO-
Ca MEeTO/IOM TPAHCIYJIbMOHA/JIBHOHN TePMO/AUIIONUH [8, 9],
YpeCcHHIeBOAHON sxoKaparorpadun [10] u bmonmesan-
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comerpuu [11, 12], Tak 1 GoJjee MPOCThIE, TAKHE KAK TECT
C IACCHBHBIM IOZHATHEM HIDKHUX KOHeyHocTer [13-15]
W TecT ¢ nHQY3UOHHOH Harpyskoii [16, 17]. Bce atu Te-
CTBI IPU3BAHBI OTBETUTH HA BOIIPOC: IIPUBEZAET JIH IIPOBe-
ZeHue NH()Y3UOHHOU Tepallly K YBeJHYCHUIO CepAeYHOr0
BBIOPOCA U Pa3peIleHNIO THIIOTEH3UH ?

OTzZenbHO 3Ke BCerZa HAaXOZUTCS MeTOJ, KOTOPBIH
Ha NPOTSDKEHUH MHOTUX JIeCSITH/IETUH TIPUB/IeKaeT BHUMA-
HIEe aHeCTe3HO/IOTOB-PEeaHNMATOJO0TOB CBOEH MPOCTOTOH
U JOCTYIIHOCTBIO —OIIeHKA IIeHTPA/IbHOI'O BEHO3HOTO /IaB-
aenwns (LIB/).

/laHHbIH MeTOZ GBLT OZHUM U3 IEPBBIX AJIs1 OLIEHKU BO-
JIEMUYeCKOT'O CTaTyca U OIpe/e/eHUs BOCIPUUMIUBOCTH
K nH}py3nonHOH Harpyske [18]. C ogHOU CTOPOHBI, HH-
tepupetanus 11B/| UHTYUTUBHO MOHATHA, C APYI'OU XKe —
HMEHHO 3T IIPOCTOTA ¥ IPUBOAUT K (POPMUPOBAHUIO YACTO
HEBEPHBIX KJIMHUYECKUX BBIBOZOB [ 19, 20]. 37€ch OCHOBHOM
po0/1eMOY SIB/ISIETCST HAAMYIKME MYTAHUIBI MEXAY ABYMsI
TePMHHAMH: «BOJEMHYECKHH CTATyC» U «BOCIPHUHMYH-
BOCTb K MHQY3HOHHOH Tepanuu» [7]. /JlaHHBIe MOHATHA
TECHO CBSI3aHBI APYT C APYTOM, HO ZaIeKO He S9KBUBAICHT-
HbI [21]. Tak, marueHTs! ¢ FTUIOBOJIEMUEN MOTYT He BCET-
Zla OTBEYaTh yBeJWYEeHHEM CePAEYHOro BRIOpOCa B OTBET
Ha HHQY3UOHHYIO Tepamuro [7].

OrHomenue k I1B/l B HacTosIIee BpeMs HEOZHO3HAYHO
[19, 22]. C oaHO#t CTOPOHDI, B psifie pabOT AAHHBIA METO/
IIPOZEMOHCTPUPOBAJ XOPOLINE AUATHOCTHIECKUE KadecTBa
ZJI OIpe/ie/IeHHsI BOCIIPUUMYUBOCTH K HHQY3HOHHOH Te-
paruu [23-26]. C Apyro# CTOPOHBI, IOCAeAHHE KPYIIHbIE
UCC/IeIOBAHUSA KPUTHUKYIOT JaHHBIH METOZ, BCe XKe YKa3bl-
Basi Ha €ro HU3KYIO TOYHOCTH [27, 28]. Tem He MeHee BBUAY
CBOEH IIPOCTOTHI B BBIIIOTHEHNY, /IeIIeBI3HbI METO/A U /I/IH-
TeJIbHOCTU IPUMEHEeHUS B KIMHIYeCKOH [IPAKTHKE, UCII0/Ib-
3oBaHue 11B/l B kauecTBe MeTOZa OLIEHKHU peaKIuu Ha UH-
(by3HOHHYIO HaTPY3KYy, OCTaeTCs KpaliHe IIPHUBJIEKATe/IbHBIM
U pacIpocTpaHeHHBIM [29, 30]. B cBA3u ¢ HeoZHO3HAYHO-
CTBIO IIPUMEHEHH METOAA PEIIeHO IIPOBECTH MeTaaHa I3,

Llenb ucchepgoBaHus

Le/ip0 MeTaaHa/M3a ObLIA OLEHKA AMATHOCTUYECKON
tounoctu IIB/l a1 onpezeieHnsa BOCIPUMMYUBOCTH K HH-
(dy3uoHHOH Tepanum.

MaTtepuansl u MeTOAbI

[laHHOe wuccrefoBaHUWE OBLIO TPOBEJAEHO B COOT-
BETCTBUHU C peKoMeHanusiMu KOKpaHOBCKOTO coobiie-
ctBa ¢ cobiogenneM cranzaptoB PRISMA (Prefered
Reporting Items for Systematic Reviews and Meta-
Analyses) a1 cucTeMaTHIecKuX 0G30pOB M MeTaaHa-
au3oB [31]. IIpoTOKO/N WHCCIEeZOBAHUS 3aPETHCTPHUPO-
Baau Ha MexayHapogHO# maardopMe TPOTOKOJIOB
cucreMarnieckux 0630poB u MeTaaHaan3oB (INPLASY)

34

1o/, perucrpanuonasiM HoMepoMm INPLASY2024100128
(DOI: 10.37766/inplasy2024.10.0128). 3amojHEHHBIH
yek-1uct PRISMA mnpeacraBien B Taba. /1 B go-
MIOJIHUTE/bHBIX MaTepuasax, JAOCTYIHBIX IO CCBLIKE
https://doi.org/10.21320/1818-474X-2025-1-32-47.

CrpaTterusa noucka

/lByMsl HE3aBHUCHMBIMU HCCIE0BATENSIMH ObLT OCY-
[IeCTBJIEH CHCTEMATUIeCKUN MOUCK HAYIHBIX paboT, omy-
6/MKOBaHHBIX 40 Mapra 2024 r. BKJIIOYHTENbHO. IIoMCK
OXBaTbIBa/J Takue 0a3pl gaHHBIX, Kak PubMed (Medline)
n KokpaHOBCKHMH IIeHTPaJbHBIM PETHCTP KOHTPOIHUPY-
embix uccaegopanuii (CENTRAL), u Obla BbIIOJHEH
B dopme crexgyromero 3ampoca: (“fluid responsiveness”
OR “fluid resuscitation” OR “volume responsiveness” OR
“fluid status” OR “volume status” OR “volemic status”)
AND (“intensive care” OR “critical care”) AND (“caval” OR
“inferior vena cava” OR “IVC” OR “passive leg raising” OR
“PLR” OR “fluid challenge” OR “fluid bolus” OR “central
venous pressure” OR “CVP” OR “central venous” OR “pulse
pressure variation” OR “stroke volume variation”) AND
(“AUC” OR “AUROC” OR “ROC”). Kpome T0Or0, 6BLT IIPO-
B€/I€H aHA/IN3 UCTOYHIKOB, COAEPIKAIIIXCS B CIIFICKE JIHTE-
parypsl, oto6panHbix mybaukanuii (backward snowballing
method) u ananu3 nuruposanuit (forward snowballing)
¢ ucrosp3oBanueM cepsuca Litmaps [32]. IIpu ocymect-
BJIEHUU CUCTEMAaTHU4YE€CKOI'O IIOMCKa He 6IJI][I/I IIPUMEHEHbDI
OTr'paHUYIE€HU 110 S3BIKY CTaTen.

KpuTepuu cootBeTcTBUA M 0OT6OP UCCNEA0BaHUIA

[Tocie aBTOMATHYECKOTO WCK/IOYEHHs /yO0JIUKATOB
/ABA HCCIeA0BATe I HE3aBUCHUMO JPYT OT Apyra IPOBEPUIH
AHHOTAIMK OCTAaBIINXCSI MCCJAEO0BAHUI HAa COOTBETCTBHUE
KpUTepusiM BKIoYeHust (Tabir. 1).

OKOHYaTeJbHOE pelleHHe OTHOCUTENBHO BK/IFOYEHHS
B JQHHBII METAaHAIN3 ObIIO IPUHATO [OC/Ie AHAIN3A HOJI-

4 N
Ta6auua 1. Kputepuu BkntoyeHus PICOS

Table 1. PICOS inclusion criteria

HaumeHoBaHus (PICOS) Kputepum skatoueHus

Monynauua B3pocnble nauueHThb

WHaexc-TecT (MeToa
“ccneAoBaHNs)

Onpegenenuve LB/

WHdysnorHan Harpyska (fluid challenge)
AN OLEHKM PeaKummn Ha UHPY3NOHHYHO
Tepanuio

CpaBHUTE/IbHBIN METOZ,
(30n0T0I CTaHaapT)

Vexoapl Maowaae nog ROC-kpusoit (AUROC)

[Au3aiiH uccnegoBaHma  [poCneKTUBHbIE KOTOPTHbIE NCCNeA0BaHNA

ROC — pabouasn xapaKTepucTvKa NpreMHuKa.
ROC — receiver operating characteristic.
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HOTEKCTOBBIX cTarell. McceoBaHUA UCKII0YAINACH, €CIU
OHU COOTBETCTBOBA/IH OZHOMY U3 C/JIeAYIOIIUX KPUTEPHEB:
m  SABJIIJINCH PETPOCIHEKTUBHBIMU UCCIEA0BAHUSIMU;
= HE HCI0/Jb30BATU COOTBETCTBYIOIIUI 30JI0TOH CTaH-
Aapr (TecT ¢ UHPY3NOHHOH HATPY3KOIL);
He 6bLI0 oreHeHo 3Havenue [IB/I;
HCIIO/Ib30BaJU HEKapAHWaJbHBIE IIapaMeTpPBl A/
OLIeHKY pe3y/bTaTa IIPH IIPOBeAeHUU TecTa ¢ HHPY-
3MOHHOU HAaIPY3KOH.
Jlto6ble pa3HOMIACHS PELIATUCh TyTeM KOHCYIbTAI[UH
C y4acTHeM HayYHOTO PYKOBOAMTE/A A0 AOCTIKEHUA KOH-
CeHcyca.

MN3BneyeHne gaHHbIX M OL,eHKA NCXO0A40B

AaHHbIe 6I)I]II/I H3BJIEYECHBI TpEMS HCCAEA0BATEIAMU,
KQK/DBIA U3 KOTOPHIX HE3ABUCHMO M3y4aa TEKCThI U 0O
HUTE/NbHbIE MaTE€pHaJIbl BCEX OTO6paHHbIX HAyIHbBIX pa60T.
Bpu1u nosry4eHsl caezyromye AaHHble:

s obmas unbopmanus o MyGIUKAIUN U XapaKTepu-

CTHKH ITIAIITUEHTOB: HepBbIﬁ aBTOP, KOTOpTa IManueH-
TOB, pa3Mep BbIOOPKY, Cpe/iHUH Bo3pacT, o, UMT,
onenka no mkasne APACHE II, ucxognoe IIB/], Tun
HCIIONb3yeMOU SKUAKOCTH;

s wuHbOpManusa 06 UH/AEKC-TECTe U 30JI0TOM CTAHAAP-
TE: TUII, METO/, OL[eHHBaeMbIﬁ ImapamMeTp 1 TOIKa OT-
CeJyeHus;

= JaHHble 00 mcxogax: mromazab 1oz ROC-kpusoin
(AUROC), 9yBCTBUTEIBHOCTH U CIEIUPUIHOCTD.

B 3aBucuMocTu OoT 06beMa HHPY3UHU THII 30J0TOTO
CTaH/apTa ObLT OMpezeaeH KaK TeCT ¢ nHQY3HOHHOU Ha-
Ipy3Ko# (0T 5 MJI/KI' BKJIIOYUTENBHO uan Oosee 250 M)
U KaK TeCT ¢ MaI0i HH(Y3HOHHON HATPY3KOU (0 5 MJI/KT
nan 20 250 M BKAOYUTEAbHO). IToc/e He3aBUCUMOro u3-
BJI€YE€HUA AAHHBIX UCCIE40BATE/IN CPABHUJIN IIOJTYIC€HHBIE
CbOpMI)I AJ1d BBIABJICHUA paSHOI‘]IaCI/Iﬁ U AOCTHIKEHUA II0-
CIeIYIOIETO KOHCEHCYCA.

/g uccieiloBaHUN, B KOTOPBIX KOJIUIeCTBEHHbIE JaH-
HbIE 6I)IJII/I IIpeACTAaBJIECHbI B BU/I€ M€/NAHbI 1 MEXKKBAPTU/Ib-
HBIX HHTEPBAJIOB WU CPEAHETO U CTAHAAPTHOTO OTKJIOHE-
HU-A, 6bI]II/I IIPUMEHEHDbI O6H_IerI/13HaHHI)Ie CTaTUCTHUYECKHe
MEeTO/BI A/I51 BBIYUCICHUS CpeAHero 3HadeHus u 95% /.
tn II0AX0/AbI OCHOBAHbI HA METOJAUKAX, IIPEAIOXKECHHDIX
Luo et al. [33] u Wan et al. [34]researchers often pool the
results of the sample mean and standard deviation from a
set of similar clinical trials. A number of the trials, however,
reported the study using the median, the minimum and
maximum values, and/or the first and third quartiles.
Hence, in order to combine results, one may have to
estimate the sample mean and standard deviation for such
trials. Methods: In this paper, we propose to improve the
existing literature in several directions. First, we show
that the sample standard deviation estimation in Hozo et
al’s method (BMC Med Res Methodol 5:13, 2005, a Tak-
JKe Ha pekoMeHzarusix KoKkpaHoBCKoro coobmecTsa [35].
IIpu orcyrcrBum gaHHbIX O 3HadveHHH AUROC gaHHBIN

mapameTp ObLI OlleHEH KaK IOJyCyYMMa YYBCTBUTEIbHOCTH
u cnenuduanocru (AUROC min) [36, 37]. [ 3amoHe-
HUSI IPOIYCKOB B AaHHbIX 00 SD nm 95% AU st AUROC
ObLTa IPUMEHEHA MHOJKECTBEHHASI UMITY TALIUS 110 Pa3Mepy
Bb160pKH, AUROC 1 UMEOIUMCS CTAHAAPTHBIM OTK/IOHE-
uusaM (SD) ¢ momomipro IBM SPSS Statistics a1 Windows,
Bepcus 27.0. (Apmonk, Heio-Vopxk, CIIIA, IBM Corp).

IlepBUYHON KOHEYHOM TOYKOU A/ ZAHHOT'O MeTaaHa-
sm3a 6611a AUROC auis TIB/L.

OLeHKa pucKa cMcTeMaTU4eCcKou oWn6Ku

BHyTpeHHHH BaJIUAHOCTD U PUCK CHUCTEMATUYECKOH
OIMOKY BK/JIIOYEHHBIX B METAAHAAN3 UCCAEA0BAHNNA ObLIN
OLI€HEHDbI ABYM HE3aBHCHUMBIMU HCCIAEA0BATEIAMU C I10-
MOMLIbI0 MHCTPYMeHTa «OILeHKa KauyecTBa WCCJAe0Ba-
HUM guarHocTudeckoud tounoctu» (QUADAS-2) [38].
[y6ankanuonHoe cMernrerre u 3GdeKT MaabIx HCCIeA0-
BAHUU OLIEHUBAINCH C TIOMOIIBIO TecTa JITepa U aHaINu3a
BOPOHKOOGpasHbix guarpamm (funnel-plots) [39]. Crenens
AOCTOBEPHOCTH /I0KA3aTEAbCTB ObLIA OI€HEHA C IIOMOIIBI0
mertozosorun GRADE [40].

CTaTUCTUYECKUI aHanus

Meraanaiu3 ObL1 BBIIOJHEH C IIOMOINBIO CIIEIHU-
TU3UPOBAHHOTO TporpamMMHoro obecmnevenust STATA 17
(StataCorp LLC, Texac, CIITA). 13 KaXXZ0T0 HUCCAEL0BA-
HUsI JaHHbBIe OBLIH OTOOPAHBI [0 PE3YABTATY C HANOOIBIINM
suagenneM AUROC. Ilpu ux paBeHCTBe GBI OTOOpPAHBI
pe3yabpraTel ¢ HauGOJbIIEH CYMMOH YyBCTBHUTEIbHOCTH
u crenuduanocTy. Ecu aHHBIH apaMeTp TakKe COBIIA-
A1, TO BBIOGHPAJICS PE3Y/IbTAT C HAnOO IBIIIEN YYBCTBUTE Ib-
HOCTBIO. B paMKax MeraaHanu3a ObLIN HOJTydIeHBI HHTE-
rpaibHble 3Ha9enusa AUROC, a Taxke 9yBCTBUTE/IbHOCTH
U cuenuUIHOCTH A/ JaHHBIX TOYEK OTCeYeHNU .

OmeHKa TeTepOTeHHOCTH MeXAy HCC/Aef0BAHUIMHI
ObLTa IPOBeEZEHA C MCIT0b30BaHueM Q- Kpurepust KokpaHa
u ko3 dunrenTa rereporeHHocty 2. CuuTaay, 4To 3Ha-
YuMasi HeOZHOPOAHOCTDb HMPHUCYTCTBYeT npu p < 0,05 u/
i I> > 50 %. Bbl1a IocTpoeHa Mo/ieb METaperpeccuu
AJI1 OLIeHKHU CTeIeHU BJMSHHS TaKUX KOBAapHUaT, KaK BO3-
pacrt, o u UMT Ha 3navenne AUROC. /last 0606mienns
PE3Y/IbTATOB U IOCTPOEHHUSI MO/IE/IN MeTaperpeccuu GpLia
WCIIOJIb30BaHA PEKOMEH/IyeMasi MO/e/b CIyIalHbIX 9P dek-
toB (Metog REML, Restricted maximum likelihood) [41].
Bbl1 IpOBe/eH Psi/i MOAIPYIIIIOBBIX aHAIN30B /11 BHIGOPOK
MAIMEeHTOB, Pa3/e/eHHbIX [0 CAeAYIOIINM IIapaMeTpaM:

® KOTropTa MaI[ueHTOB;

s 06beM MHQY3MOHHOH HATPY3KM NPH IPOBEAECHUU

TeCTa;
® CIIOHTaHHOE /IbIXaHUe IPOTHB MeXaHM4eCKO! BeHTH-
JISIUN.

Taxxe ObLI IPOBeEH HOATPYNIIOBON AaHAIHS /51 CPAB-
HEHUsI ICC/I€/0BAHNUH, OITyOIMKOBAHHBIX B TeYEHHE IIOCAe/-
HUX 5 J1eT, poTHB 60see panuux (70 2020 1.).

35

| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHMK MHTEHCMBHOW TEPAMNI MMEHIN A.N. CAITAHOBA



| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHUK MHTEHCMBHOW TEPAMTUN MIMEHW A.1. CANTAHOBA

KOHTPO/Ib 3OPEKTUBHOCTN MHDY3MMIOHHOW TEPATI

CraTucTudeckast 3HAYUMOCTD (p-value) A/t mpoBepKn
runotes ObplIa yCTaHOBIeHA Ha ypoBHe 0,05.

PesynbTaTthbl

XapaKTepucTuka uccieoBaHuUim

ITo pesyibraraM [I€PBOHAYAIBHOTO IIOWCKA IIyO/IMKa-
i 6b110 0OHAPYKEHO 286 MCC/Ie0OBAHUMN, YAOBIETBOPSI-
IOIIUX 3aPOCy, U 150 cTarel 65110 MOAyIEHO IPHU AOIOI-
HUTEJBHOM IOHUCKe. IToc/ie u3ydeHus: pe3ioMe Imy0 MK
6bL10 HCKAr0YeHO 318 pabor. [laiee ObLIN M3YIEHBI MMOJ-
HbI€ TEKCTBhI U JOIIOJHUTE/IbHbIE MAaTE€pHUa/Ibl OCTABIINXCA

105 crarei, cpeau KOTOPBIX 21 cTaThst ©MeIa XOTs ObI OJMH
KpHUTepuil uUcKaodeHns. IIo uroram orbopa OBLIO IHOJY-
YeHO 84 CTAaThH, Y/IOBJIETBOPSIIONIUX KPUTEPHUSIM COOTBET-
crBu. IToTOKOBAS AMArpaMMa, WLTIOCTPUPYIOMIAS IPOIIecC
0TOOpa HAYYHBIX CTATel, IpeACTaB/IeHa Ha PHC. 1.

B pamKax TeKyIero MeTaaHa/an3a ObLIN OIleHEeHbI JaH-
Hble 3729 manueHToB (4472 HAOMIOAEHUI), CPEJHIA BO3-
PpacT KOTOPBIX BapbupOBaJ OT 44 f0 75,3 net. 13 84 BKJItO-
JEeHHBIX B CHCTEMATHIECKUH 0630p HCCIeL0BAHUH B ABYX
HAOJIIOZAMM MAIMEHTOB C WHTPAOIEPAIMOHHON OZHOIE-
rOYHOU BeHTW/sInuen [42, 43], B 31 ucciesoBanuu npej-
craBiens! manueHTsl u3 OPUT [24, 44-73], B TOM 4ncCiIe
B 15 — u3 kapauosorndeckux OPUT, B 15 — nanueHTsl,
KOTOPBIM BBIIIOJHSIETCS Kap/UaIbHOE OIIepATHBHOE BMeIlla-
TeJbCTBO [74-88], B 14 — manueHTsl, KOTOPHIM BBIIIOIHSIET-

Mowuck uccnefoBaHuii Yepes 6asbl U PETUCTPBI

My6nvkauun, HaLeHHble NpY NoVcKe
B 6azax AaHHbIX (n = 286)
PubMed, Medline (n = 275)
Cochrane (n = 11)

}

My6nukauym nocne yaaneHus

JononHutenbHble ny6avkaumm,
HageHHbIe U3 APpYrMX NCTOYHUKOB
(snowballing) (n = 150)

ny6nvkaros (n = 423)

!

My6nukauym, NpoBepeHHbIe

CKPWUHUHT

Vickniounnm nybnvkauum (n = 318)

no abcrpaktam (n = 423)

[oNHOTEKCTOBbIM aHa/In3

My6AnKaLymn UCKMYEHbI Mo NPUYMHE*

ny6avkaumin (n = 105)
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VccnenoBaHusi, BK/IOYEHHbIE
B MeTaaHanm3 (n = 84)

BknoueHue

(n=21):
e HeT oueHkn LIBA, n = 10
* HEKOPPEKTHBIW 30/10TON CTaHA4apT, n = 7
* HEKapAMOorM4eckuin 3010TO CcTaHAapT, N = 2
* PETPOCMNEKTUBHOE MUCCNefoBaHNe, n = 2

* MNepeyeHb NCKAYEHHbIX Ny6mKaunii pasmelleH B [LononHUTeNbHbIX MaTepranax (tTabn. 42)

Puc. 1. PRISMA — noTokoBas gnarpamma asas otéopa nccnesoBaHum

Mpumeyanwue: LB/l — LieHTpanbHOe BEHO3HOE flaBneHue.

Fig. 1. PRISMA — flow-chart for study selection
Note: L|B/] — central venous pressure.
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Cs1 HEKap/AHa/IbHOE OIlePaTHBHOE BMeIaTebcTBO [89-102],
OCTa/JbHbIE — IIALIMEHTHI C IMOKOM B 100b1x OPUT [25, 26,
103-122]. B 55 uccief0BaHUsAX /151 IPOOBI ¢ HHPY3MOHHON
HATPY3KOH OBLIM MCHOIb30BAHBI KOIOUAHBIE PACTBOPSHI,
B 22 — KPUCTA/UIOM/HBIE, B 5 — CMEIIAHHbBIE, eIlle B Of-
HOM — KPHUCTQ/UIOU/IHbIE UK KOJUIOUAHbBIE pacTBOPHI [107]
U B OAHOU pabore GbL1a BhINOIHEHA ayToTpaHchysus [57].
XapakTepuCTUKA UCC/Ie0BAHUH, BOLIEANINX B METAaHAIU3,
npe/cTasjeHa B Ta0OL. /3.

MeTaaHanus

Hrtorosoe 3uauenme AUROC cocrasuiao 0,6 ¢ 95%
AU [0,57; 0,62], pesyabTaTsl A OTAEJNBHBIX HCC/IEZO-
BaHUIA ekar B npezernax ot 0,4 g0 0,89 (tabi. 2, puc. 2).
Craructudeckas rereporeHHocts (I2) cocrasuaa 81,09 %
(p < 0,001). Pesysprar ObLT YCTOHYHB IIPH AHAIH3E Me-
TOZOM TIOCJA€Z0BATEABHOTO HCKAYeHus (puc. /1).

VHTerpa/bHble 3HaY€HUA YYBCTBUTEIPHOCTH U crenuud-
HOCTH cocTaBuau 61 % u 65 % cooTBeTcTBeHHO (Ta01. 2).

Moarpynnosoii aHanu3

Hrorosoe o6begunennoe 3Hadvenne AUROC B 3aBucu-
MOCTH OT KOTOpTHI NAIIUEHTOB BapbupoBao ot 0,57 70 0,62
y MAIMEeHTOB C IOoKOoM (pHc. 3, Tabi. 2).

Hrorosoe 3Havenne AUROC B mogrpynnoBom MeTa-
aHaIn3e C yueToM o6beMa MHPY3NOHHON HArpy3Ku (THI
30/JI0TOTO CTaH/AAPTA) HAXOAWAOCH B AuamazoHe or 0,58
20 0,72, cocraBus 0,58 /151 CTAaHZAPTHOTO TeCTa C UHPY3H-
oHHOH Harpy3koil. AUROC /151 maniueHTOB, HaXOAALIIXCS
HAa MEXaHUYEeCKOH BEHTHJ/IAIUM Jerkux, coctaBuao 0,60 c
95% /1N [0,57; 0,62]. /l/ist mAIIEHTOB HA CAMOCTOSITEIbHOM
ABIXaHUH He IOJy4eHO CTAaTUCTUYECKU 3HAYUMOTO Pe3y/b-
tara (puc. 3, Tab1. 2).

/Ta6nvu.|a 2. OcHOBHble pe3y/bTaTbl MeTaaHaM3a b
Table 2. Main meta-analysis results
Moarpynnbi N AUROC (95% AM) p-value 2, % p-value (12) p-value Se Sp
(AUROC) (Tect
Srrepa)

Bce nccnepgoBanuns 84 0,596 (0,575-0,618) < 0,001 81,09 < 0,001 0,696 0,61 0,65
KoropTa nayueHTos
Kapavonoruyeckoe OPUT 15 0,600 (0,521-0,679) 0,013 63,57 < 0,001 0,835 0,72 0,62
Kapavoxupyprus 15 0,583 (0,531-0,636) 0,002 70,58 < 0,001 0,525 0,56 0,57
Hekappaunonornyeckoe OPT 16 0,588 (0,549-0,628) < 0,001 69,99 < 0,001 0,07 0,63 0,66
Hekapaunonoruyeckas xvpyprua 14 0,571(0,530-0,611) 0,001 73,38 0,015 0,578 0,57 0,71
OpHoMeroyHas BeHTUNALMSA 2 0,574 (0,401-0,746) 0,402 0 0,792 NA 0,70 0,65
MaumneHTbl C LWOKOM 22 0,623 (0,583-0,663) < 0,001 68,92 < 0,001 0,613 0,59 0,71
Twvn 30n10TOrO CTaHAApTa
TecT ¢ HOY3MOHHOM HarpysKon 64 0,580 (0,558-0,603) < 0,001 69,68 < 0,001 0,929 0,64 0,59
TecT c Manon UHPY3NOHHOW 14 0,609 (0,560-0,657) < 0,001 51,8 0,01 0,057 0,50 0,78
HarpysKo
He knaccuduumposaH 6 0,719 (0,620-0,818) < 0,001 71,94 0,01 0,805 0,61 0,87
Tun AbixaHua
CMellaHHoe 5 0,564 (0,489-0,639) 0,095 34,17 0,235 0,157 0,78 0,42
MexaHunyeckan BeHTUAALMA 76 0,597 (0,574-0,619) < 0,001 76,76 < 0,001 0,699 0,59 0,67
CnoHTaHHOe fbixaHue 2 0,560 (0,436-0,684) 0,344 71,37 0,062 NA 0,82 0,47
F'op ny6ankauyum
Jlo 2020. 75 0,602 (0,579-0,625) < 0,001 81,59 < 0,001 0,608 0,61 0,65
2020-2024 rr. 9 0,554 (0,492-0,617) 0,090 64,89 0,019 0,534 0,62 0,64

M MHTEHCUBHOM Tepanuun.

NA — He NpMMeHUMO; Se — Y4yBCTBUTEIbHOCTb; Sp — crneundunyHocTs; N — aoseputensHblii MHTepsan; OPUT — oTaeneHve peaHnMaLmm

NA — not applicable; Se — sensitivity; Sp — specificity; 1 — confidence interval; OPUT — intensive care unit.
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Puc. 2. JlecoBngHbii rpaduk, npeacraensiowmin cpeanme 3Hadenms AUROC ¢ 95% [IN. PepepeHcHas AMHUA yCTaHOB/EHA HA YpOBHE

WNccnepoBaHune

AUROC ¢ 95% I  Bec (%)

Albano BBP (2021)
Angappan S (2015)
Baker AK (2013)
Barbier C (2004)

Berg JM (2021)
Berkenstadt H (2001)
Biais M (2008)

Botros JM (2023)
Bubenek-Turconi SI (2019)
Cannesson M (2007)
Cannesson M (2008)-1
Cannesson M (2008)-2
Cannesson M (2009)
Cannesson M (2011)
Cecconi M (2012)

de Oliveira OH (2016)
de Waal EE (2009)
Depret F (2018)
Desgranges FP (2011)
Fu Q (2012)

Fu Q (2014)

Geerts BF (2011)
Giraud R (2018)
Guarracino F (2014)
Haas S (2012)

Hahn RG (2016)
Hikasa Y (2023)

Hofer CK (2005)

Hofer CK (2018)
Haiseth LG (2011)
Huang CC (2008)
Ibarra-Estrada MA (2015)
Ikeda K (2016)
Ishihara H (2013)

Kim SY (2013)
Kramer A (2004)
Kumar N (2021)

Kurtz P (2014)

Lakhal K (2010)
Lakhal K (2011)
Lanspa MJ (2012)

Lee JH (2007)

Lee JH (2011)

Li J (2012)

AUROC=0,5

Fig. 2. Forest plot presenting mean AUROC with 95% CI. Reference line: AUROC = 0.5
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Puc. 2. OKkoH4aHue. JlecoBMAHbIN rpaduK, npeacTaBastowmin cpegrune 3Havenma AUROC ¢ 95% [IN. PepepeHcHas MHMA ycTaHOBNEHa
Ha yposHe AUROC =0,5

Fig. 2. Ending. Forest plot presenting mean AUROC with 95% CI. Reference line: AUROC =0.5
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MeTaperpeccus OLeHKa p1cKa cMcTeMaTUYeCcKom oWn6KM

B oznodakTOpHO# MeTaperpeccuu He ObLIO MOKa3a- ITy6/MKaIMOHHOE CMeljeHHe He ObLIO OOHapyKe-
HO CTaTHUCTUYECKHA 3HAYMMOIO BJUAHUA BO3PACTa, I10JA HO BO BCex aHa/m3ax (p-3HaueHue Tecra Jdrrepa > 0,05;
u UMT na nokasaresib AUROC (a6, /[4). Tab1. 2). BopoHKOOOpa3HbIe AMArPAMMBI MIPEACTABIEHDI

B ZIOTIIOIHUTEIbHBIX MaTepuanax (puc. [2-/16).

ViccneposaHune N AUROC ¢ 95% O  p-value
KoropTta nauueHToB
Kapguonornyeckoe OPUT 15 —&— 0,60 [0,52; 0,68] 0,013
Kapavoxupyprus 15 —— 0,58 [0,53; 0,64] 0,002
Hekapgnonorunyeckoe OPUT 16 - 0,59 [0,55; 0,63] 0,000
Hekapaunonoruyeckas xvpyprus 14 —- 0,57 [0,53; 0,61] 0,001
OpHoneroyHas BEHTUNAUNS 2 —_— 0,57 [0,40; 0,75] 0,402
MayneHTbl C LLOKOM 22 — 0,62 [0,58; 0,66] 0,000
TecT rpynnosbIx pasnuunii: Q,(5) = 3,53, p = 0,62
Tun 30/510TOrO CTAHAApPTA
TecT ¢ MHAY3MOHHOI Harpy3KoWn 64 . 5 0,58 [0,56; 0,60] 0,000
TecT ¢ Masnoli MHGY3NOHHO Harpy3Koii 14 —a— 0,61[0,56; 0,66] 0,000
He knaccudumimposaH 6 —a— 0,72[0,62;0,82] 0,000
TecT rpynnosbIx pasnuuuii: Q,(2) = 7,76, p = 0,02
Tun pgbixaHuA
CwmellaHHoe 5 —a— 0,56 [0,49; 0,64] 0,095
MexaHunyeckasi BEHTUIAUUA 76 = 0,60[0,57;0,62] 0,000
CnoHTaHHOe AblxaHue 2 —— 0,56 [0,44; 0,68] 0,344
HeT gaHHbIX 1 —m— 0,89]0,70;1,00] 0,000
TecT rpynnosbIx pasnuuuii: Q,(3) = 10,24, p = 0,02
Fop ny6nukaumm
o 2020 75 s 3 0,60 [0,58; 0,62] 0,000
2020-2024 9 —a— 0,55[0,49; 0,62] 0,090
TecT rpynnosbIx pasnuuuii: Q (1) = 1,97, p = 0,16
WUtor <> 0,60 [0,57; 0,62] 0,000
leTeporeHHocTb: T2 = 0,00, /7 = 81,09 %, H? = 5,29
TecT 6i = 6j: Q(83) = 407,51, p = 0,00

s 6 8 1

Mogenb cny4yaiiHbix adochekTos

Puc. 3. JlecoBugHbli rpaduk, npeacTaBAAOWMIA pe3ybTaTbl NOATPYNNOBOro aHain3a. PedepeHcHan IMHUA yCTaHOB/IEHA Ha YPOBHe
AUROC=0,5

Fig. 3. Forest plot presenting subgroup analysis results. Reference line: AUROC = 0.5
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IIpu oIjeHKe pUCKa CHCTEeMaTHIeCKOU OIINOKHY B 84 uc-
CJI€J0BAaHUAX, BKAOYECHHBIX B M€TaaHa/In3, 6I)I]IO BbISABJIC-
HO 26 paboT ¢ HU3KUM, 48 — CO CpeAHNUM, 9 — C BBICOKAM
u | ucciez0BaHMe ¢ OY€Hb BBICOKMM PUCKOM (Tab1. /5).

B cooTBeTCcTBHY C TOAXOAOM K OIIeHKE YPOBHS ZJOKa3a-
tesbcTB GRADE chopmymnposano oguo nosoxernue. IIB/L
00/1a/1aeT HU3KOM AUATrHOCTUYECKOH TOYHOCTHIO OTHOCH-
TEJbHO OHpeAeJIeHHH BOCHpI/II/IM‘II/IBOCTI/I K HH(i)ySHOHHOI‘;I
Harpyske (KaIeCcTBO /0KA3aTeIbCTBA CPEHEE).

O6cyxaeHne

Kntoyesble pesynbTaThl

PesynpraTel MeTaaHam3a 84 NCCIeJ0BAHUN, BKIIOYAIO-
mux 3729 NanueHToB, CBU/ETEAbCTBYIOT O TOM, 4To 1IB/]
HAMeeT HU3KYIO IMarHOCTUYECKYI0 TOYHOCTD /I OIIpeje.ie-
HUS peaknuu Ha HHQY3uoHHYI0 Tepanuio (AUROC = 0,6),
Ka4eCTBO J0Ka3aTe/IbCTBA CpejHee.

B paMKax HOATPYIIIOBBIX aHAJU30B OBLIO BBISBIEHO,
4TO AMArHOCTHYeCKas TOYHOCTh 1B/l HaxoguTcs B ipese-
1ax 0,55-0,71, Z0MOJHUTEBPHO CBU/AETENbCTBYS O HU3KOH
AWATHOCTUYECKON TOYHOCTH JAHHOTO METO/IA.

B ogHO(aKTOPHON MeTaperpeccuu He ObLIO ITOKa3a-
HO CTaTUCTHYECKH 3HAYUMOTO BJMSAHMSA BO3pPACTa, I10JA
n VIMT Ha AMarHoCTUYeCKyI0 TOYHOCTh METO/AA.

CBA3b C NpeAbIAYLMMN UCCNEA0BaHUAMUN

HecmoTpst Ha 60JbIIOE KOJIUYECTBO HCCAEL0BAHHN
Y Ha/IM9Me HeCKOJbKUX METaaHa/M30B, B HACTOsIIee BpeMs
BOIIPOC O MpUMeHUMOCTH oneHKu ITB/l B kayecTBe IOKa3a-
TeJI1 BOCHIPHUMYUBOCTU K MHQY3HOHHOH Tepaluy He pe-
IIeH.

B meraanaiuze or 2008 r. Marik P.E. et al. Ha ocHoBa-
Huu 10 nccief0BaHAN C y9acTHeM 356 MaleHTOB Ipoje-
MOHCTpHUpOBaH, 4To IIB/l He ABIAeTCA HaZEKHBIM IIOKA-
3aTesieM /51 OLLeHKH BOCIPHUMYHUBOCTH K HH(QY3UOHHOH
uarpyske (AUROC = 0,56 ¢ 95% AU [0,51; 0,61]) [27].
Yepes 5 €T aBTOPBI MOATBEPAUIN COOCTBEHHBIH PE3Y/Ib-
TaT B paMKax 00Jiee KPYIHOTO MeTaaHaan3a u3 33 uccie-
posanuit (AUROC = 0,56 ¢ 95% AU [0,52; 0,60]) [28].
Ognaxo B 2024 r. BbIIIe/ HOBBII MeTaaHA/IN3, Pe3y/IbTaThl
KOTOPOTO YKa3bIBAIOT Ha 3HAYUTEIBHO OO/IBIIYIO AMArHO-
CTHYECKYI0 TOYHOCTD 11 B/l, Hexkeu peAiecTByoLue pa-
6ote (AUROC = 0,77 ¢ 95% AU [0,69; 0,87]) [23]. Crout
OTMETHTD, YTO B paMKax IOC/JeJHero MeTaaHa/I3a u3yda-
JIOCHh TOJIBKO 12 pabor ¢ yuactueM 429 nanuentos. Harn
MeTaaHaJIu3, BKAYAONuA 84 uccaegzoBanus u 3729 ma-
I[MEHTOB, cormacyercst ¢ paboramu Marik P.E. et al., ze-
MOHCTPHUPYS HU3KYIO IMATHOCTHYECKYIO TOYHOCTDH IIB/I.
ITpu 9TOM HAIIM JAaHHbIE TAKXKE COIVIACYIOTCS C paGoToH
Chaves R.C.F. et al., koTOpble [10Ka3a/11 HU3KYIO YYBCTBHU-
TeJIbHOCTD U cenuUIHOCTb MeToga: 61 % u 69 % coor-
BeTCTBEHHO [23].

B Bompocax crparuduKanuy MallMeHTOB HAll MeTa-
aHA/U3 TAKKe HAXOAUTCS B COIVIACUU C paHee IIPOBeJeH-
HbIMH paboramu. Tak, Marik P.E. et al. orennan guarso-
CTHYECKYI0 TOYHOCTH IIB/l B moArpymnmax IanueHTOB,
HAXOASIUXCSI Ha omeparuonHoM crose (AUROC = 0,56 ¢
95% AU [0,54; 0,58]) u B maaTax MHTEHCUBHOW TePANUU
(AUROC = 0,56 ¢ 95% /11 [0,52; 0,60]) [28]. Tarcke aBTOpBI
paccmorpenu kapauoaormdeckux (AUROC = 0,56 ¢ 95%
AN [0,51; 0,61]) u Hekapauosormdeckux (AUROC = 0,56 ¢
95% AW [0,54; 0,58]) marmenTos [28]. IIpeacTaBieHHbIE
ZAHHBIE COOTBETCTBYIOT pe3y/IbTaTaM, IIOJIyIYEeHHBIM B Ha-
mem uccaegopanun: AUROC i BbIIenepedncIeHHbIX
noArpynn Bapsupyet oT 0,57 g0 0,60. OgHAKO IOTYIeHHBIH
HaMU Pe3yAbTaT A/ MOATPYIIIBI HalleHTOB, HaXO/AAIINXCS
Ha Mexanndeckoln Bentuaanuu aerkux (AUROC = 0,60 ¢
95% A1 [0,57; 0,62]), IpOTHBOPEYUT pE3YAbTATY
Chaves R.C.F. et al. (AUROC = 0,77 ¢ 95% /11 [0,69; 0,87]).
BeposiTHO, TIOTyIeHHbIe HAMU JaHHBIE 0OJIe€ TIOJHO OTpa-
JKAIOT AMATHOCTHIECKYIO TOYHOCTD METO/Za BBUAY GOJIbIIIe-
IO KOJMYECTBA YITEHHBIX HCCaeZoBanni (84 mpoTus 12)
u manueHToB (3729 mpotus 429). /[OMOJHUTENBHO HAMHI
BIIEPBbIE TPOBEEHDI TOATPYIIIIOBbIE AHAIU3BI IO 0OBEMY
nHQY3HOHHOH HAarpy3Kd U I'oAy IyO/IMKaI[uy, KOTOpbIe
IIPOAEMOHCTPHUPOBAIN YCTOMIUBOCTD pe3yabTaTa BO Bpe-
MEHU U TIPYU BaPbUPOBAHUH 30J0TOTO CTAaHAAPTA.

B paMkax ZaHHOT'O MeTaaHa/JM3a BIIEpBBIe IIPOBE/EeHA
MeTaperpeccus C IeJIbl0 OIleHKU BANSHUA KOBapHaT Ha 3Ha-
genne AUROC. BpL10 OKa3aHO, ITO Takie 6a30BbIe epe-
MEHHbIE, KaK BO3pacT, o1 1 UMT nanueHTOB, He BIAUAIOT
Ha /IMaTHOCTHYECKYI0 TouHOCTh LIB/l. dTOT hakT mo3BoIIsI-
eT eAMHOO0Opa3Ho pacieHuBarh 1IB/l He3aBUCUMO OT BBI-
IIeTIePEeYNCIEHHBIX XaPAKTEPUCTHUK 6OMBHBIX.

3HayeHue pe3y/IbTaToOB UCC/Ie40BaHUA

3HAYMMOCTD IIOJyIeHHBIX Pe3y/IbTATOB 00yC/IOBIEHA
CIEAYIOIIMMHU I10JI0KEHUAMHU.

Bo-nepBpIX, IPOAEMOHCTPUPOBAHA HU3Kasd /JMAaTHO-
crtudeckasd To9HOCTh 1B/l Ha OCHOBaHMH pe3y/IbTaTOB, I10-
JIy9eHHBIX 1Ipu 4472 HabrrozeHUsIX y 3729 narnueHToB (Ka-
YeCTBO 0KA3aTeNbCTBA CPEeAHEe), UTO AeIaeT MeTaaHaIN3
CaMbIM KPYIHBIM 110 /IaHHOU TeMe.

Bo-BTOpBIX, IPOBE/EH NOAIPYNIIOBOH aHAIN3, BO Bpe-
M KOTOPOT'O M3y49€HbI PE3Y/IbTaThl UCIIOIb30BAHNA OLICHKI
B/, cpeau peaHMMalMOHHBIX NIALIMEHTOB KapAHOJI0ruYe-
CKOro ¥ 0011ero npous, a TAKKe BO BpeMsl Pa3JIHIHbIX
OIIEePATHBHBIX BMeIIaTebCTB. [Ipu 060M U3 IIpeAcTaB-
JIEHHBIX Bbllle BapuaHTOB Iokaszaresb AUROC coorser-
CTBOBA/l HU3KOMY KadecTBYy. bosee TOro, JaHHBIN MeTOZ,
ZOTIOJHUTEJbHO OLleHEH B KOropTe NAIMeHTOB, HaXO/sd-
IMMUXCS Ha UCKYCCTBEHHOM BEHTUJ/IAIUH JeTKUX, OH BHOBD
IPOZEMOHCTPUPOBAL €ro HeJOCTATOYHYI0 TOYHOCTD.
Taxxe GBLTO IIOKA3aHO, YTO BpEMEHHOH (aKTOp He BIUSIET
Ha Ka4eCTBO METO/A, ¥ Pe3y/IbTaThl PAOOT IIOCAeAHUX 5 JIeT
II0 JAaHHOM TeMe COOTBETCTBYIOT IPeAIIeCTBYIOIIUM HC-
CJIe,0BaHUAM.
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B-Tperbux, BliepBble IPOBEAEHA METAPETPECCHUS OTHO-
CHATEJbHO KOBapHarT /s AUarHOCTUIecKoro kadecrsa [1B/,
KOTOpasl IIpe0CTaBU/IA ZJaHHBIE O TOM, YTO BO3PaCT, II0J
u UMT nanmeHTOB He BJAUSIOT HAa TOYHOCTH METO/A.

HecMmoTps Ha nosy4eHHBIE /Z0Ka3aTe/bCTBa, BOIIPOC
OTHOCUTE/IBHO AUATHOCTUIECKON TOYHOCTH KpaliHUX 3Ha-
yerni IIB/] ocTaercs Bce Xxe HepelleHHbIM. B U3y4eHHbIX
paborax Touka orcevenus A 1|B/] Bcerga Haxogu/Iach
B IIpe/ies1ax HOPMaJbHBIX 3Ha4eHnH. Huskoe xagecTBo Me-
TOZA B JAHHOM /IalIa30HE COBCEM HE 03HAYAET €ro 6ecro-
JIE3HOCTH IPH OOHAPYKEHUU KPAHHNUX 3HAYEHUH JaBICHIS.
K coxaenuto, IpeZ0CTaBUTh OTBET HA 3TOT BOIIPOC B paM-
KaX ZJaHHOI'0 MeTaaHa/I1u3a HEBO3MOXHO.

CunbHble n chabble CTOpPOHbI M€TaaHa/n3a

¥ ZaHHOTO MeTaaHa/M3a UMeeTCsl HeCKOIbKO CU/IbHBIX
CTOpOH.

Bo-mepBbIX, UCCIeZ0BaHME BKJIIOYAET HH(POPMAIUIO
0 GoJtee 4eM YeThIpex ThICsSUax m3Mepenuit LIB/] ¢ oreHkoi
AMATHOCTUYIECKOTO KadecTBa METOAA, YTO MO3BOJISIET IOIY-
YUTD ZI0BOJIbHO TOuHOE cpegHee 3HadeHrne AUROC ¢ y3kumu
ZIOBEepUTENIbHBIM HHTepBaIaMU. /[OIOJHUTENIPHO B paMKax
MEeTO/a II0C/Ie/J0BATEIbHOI0 UCK/IIOUEHHsI CTaTel OblIa Ipo-
Z€eMOHCTPHUPOBAHA YCTOWYIUBOCTD IOTyIEHHOT'O Pe3y/IbTaTa.

Bo-BTOpPBIX, B HACTOSIIEN paboTe HCIOJIb30BATUCH
CTpoTHe KPUTEPHH COOTBETCTBHUSA, HAIIpaB/JICHHbIE HA YHU-
(buKaIUIo 3010TOr0 CTAHAAPTA OI[EHKH BOCIPUAMYHUBOCTH
K MHQY3UOHHOH Tepanuy, YTO TO3BOJIUI0 CHUZUTD HETOU-
HOCTD Pe3y/IbTaTa, CBSI3aHHYIO C OTCYTCTBHEM KOHCEHCYca.

B-Tperbux, a6COMOTHOE GOIBIINHCTBO UCCIEA0BAHUH,
BK/IFOYEHHBIX B MeTaaHA/IN3, IMeJN HU3KUH UIU CPeAHUH
PHCK CHCTEMATHIeCKOU OUIMOKHY, YTO [TO03BOJISIET OBITH yBe-
PEHHBIMH B OTCYTCTBUH CMeI[eHUA pe3yabraTa. Takke TecT
Arrepa Mo3BOJUI IOATBEPAUTH OTCYTCTBHE Iy OIHKAI[HOH-
HOT'O CMeIleHHUs.

B-ueTBepThIX, IPOBEAECHUE MeTaperpecCuy M03BOINIO0
OIpeseNuTb PoJb Psa KOBapHUaT HA pe3y/bTaT MeTaaHa-
JI3a.

KoudukT nHTEpecoB. ABTOPSI 3asIB/LSIIOT 00 OTCYTCTBUH
KOH(JIMKTa HHTEPECOB.
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B TO ke BpeMsa K HeJOCTaTKaM MeTaaHA/JIM3a MOXK-
HO OTHECTH CTAaTHCTUYECKYIO I'€T€pOreéHHOCTb ITOJNYyI€H-
HBIX pe3ynbTaToB. TeM He MeHee IpPUMEHEHUE B JaHHOU
pabore noaxoza GRADE mo3Bosnio yuectb 3TOT (akT
IIpu onpeZe/IeHNN KadeCTBa IIOJNYIY€HHBIX /JOKa3aTe/JbCTB.
AOHOJIHI/ITeJIbHO OrpaHUY€HUEM ME€TaaHa/In3a MOXKXHO CUIHN-
TaTb HEBO3MOXHOCTb IIPOBeJEHUs IOC/IeZ0BaTeJIbHOTO
ananm3a uccraegoBanuit (TSA — Trial Sequential Analysis)
aaa onenku nokasarena AUROC BBUAY OTCYTCTBHA B Ha-
CTosAIIee BpeMs MaTeMaTUIeCcKOro almapara B paMKax Me-
JAWAITUHCKOM CTaTUCTHUKH.

JanbHenwue nccnegoBaHu

[TosyueHHbIE PE3Y/IBTATHI YKA3BIBAIOT HA HEOOXO/U-
MOCTDb Aﬁ][bHGfILHHX KJIMHHUYECKUX I/ICC]IEAOBaHI/II‘/JI 10 AaH-
HOMH TeMe B /ByX HallpaB/ICHUSAX.

Bo-mepBbIX, B HACTOsIIIEE BPeMsT HEOOXOANMBI HCCIIe-
ZOBaHUSA, U3YYAIOINe AUATHOCTHYECKYI0 TOYHOCTb Kpau-
Hux 3HaveHui 1B/l. Huskoe kauecTBO MeTOZa B UANIAa30HE
HOPMaJ/IbHBIX 3HAYEHUH He UCK/II0YaeT ero MOTeHIIUaIbHYI0
3HAYUMOCTD IIPU OY€Hb HU3KUX U O9Y€Hb BBICOKUX LII/I(‘l)an
ZlaBJICHUA B IIPABOM IIPe/ICEPAUN.

Bo-BTOpBIX, HEOOXOAMMO CKOHIIEHTPHUPOBATHCS
Ha U3y9Y€HUU APYIrux MEeTOAOB OL€HKU BOCIIPUHUMYNUBO-
CTH K HHQY3HOHHOH Tepamnuu, KOTOpble Obl IO CBOEH
MPOCTOTE U JOCTYIHOCTH MOT/IX ObI CTATh PEAJbHOM ab-
tepHaruBoi IIB/l, npezocras ol 6o/iee TOYHbIE pe-
3yJAbTaThI.

BbiBOAbI

IIB/[ 061aziaeT HUBKOM AUATHOCTHIECKOA TOTHOCTHIO
IIPU OIleHKe BOCIPUMMYHUBOCTU K UHQPY3UOHHOH Tepanuu
(Ka¥ecTBO Z0KA3aTENIbCTBA CpPeJHEE), UTO HE TO3BOJSIET
PeKOMEH/I0BaTh JAaHHBINA TE€CT B PYTHHHON KJIMHUYECKOU
MIPAKTHKe.

Ethics approval. Not requred.

HNudopmarus o GUHAHCUPOBAHUU. ABTODPBI 3asIBJSIOT
06 OTCYyTCTBUHU BHEIIHEro (pUHAHCUPOBAHMUS IIPH IIPO-
Be/|eHUH UCC/Ie/[0BAHMSI.

Funding source. This study was not supported by any
external sources of funding.

/Jleklapanusi 0 HaJIWYMU JaHHbBIX. /laHHbIe, IOATBEPXKAA-
FoINre BhIBOADBI 9TOTO UCCAEAOBAHUA, MOXKHO ITOTyIUTDH
y KOPPeCHOH/AUPYIOIIEr0 aBTOPa 110 0O0CHOBAHHOMY
3aIpocy.

Data Availability Statement. The data that support
the findings of this study are available from the
corresponding author upon reasonable request.



LLEHTpaﬂbHOE BEHO3HOE€ JaB/1IeHNEe KaK NoKa3saTe/b BO3MOXHOM 3¢¢eKTMBHOCTM MH¢y3MOHHOﬁ Tepanuu: CUCTEMATUYECKUM. ..

ORCID aBTopoB:

Kysneuos MN.B. — 0009-0000-7776-9537 Monsakos [1.A. — 0009-0009-6185-349X
bepukawsuan J1.6. — 0000-0001-9267-3664 Cksopuos A.E. — 0000-0003-0759-5054
Poikkos 1.B. — 0009-0006-7107-7816 fikones A.A. — 0000-0002-8482-1249
KoponeHok E.M. — 0009-0007-5731-9273 JlnxsaHues B.B. —0000-0002-5442-6950

Aprapos M.A. — 0000-0003-3792-1682

NutepaTypa/References

[1] vander Ven W.H., Schuurmans J., Schenk J., et al. Monitoring, management, and outcome of hypotension in Intensive Care Unit patients, an interna-

tional survey of the European Society of Intensive Care Medicine. ] Crit Care. 2022; 67: 118-25. DOI: 10.1016/].jcrc.2021.10.008

[2] Schenk )., van der Ven W.H., Schuurmans J., et al. Definition and incidence of hypotension in intensive care unit patients, an international survey of the

European Society of Intensive Care Medicine. ] Crit Care. 2021; 65: 142-8. DOI: 10.1016/j.jcrc.2021.05.023

[3] Terwindt L.E., Schuurmans J., van der Ster B.J.P., et al. Incidence, Severity and Clinical Factors Associated with Hypotension in Patients Admitted to an

Intensive Care Unit: A Prospective Observational Study. ] Clin Med. 2022; 11(22): 6832. DOI: 10.3390/jcm11226832

[4] De Backer D., Biston P., Devriendt J., et al. Comparison of dopamine and norepinephrine in the treatment of shock. N Engl | Med. 2010; 362(9): 779-

89. DOI: 10.1056/NEJM0a0907118

[5] Moranville M.P., Mieure K.D., Santayana E.M. Evaluation and management of shock States: hypovolemic, distributive, and cardiogenic shock. ] Pharm

Pract. 2011; 24(1): 44-60. DOI: 10.1177/0897190010388150

[6] CecconiM., Hernandez G., Dunser M., et al. Fluid administration for acute circulatory dysfunction using basic monitoring: narrative review and expert

panel recommendations from an ESICM task force. Intensive Care Med. 2019; 45(1): 21-32. DOI: 10.1007/s00134-018-5415-2

[7] Martin G.S., Kaufman D.A., Marik P.E., et al. Perioperative Quality Initiative (POQI) consensus statement on fundamental concepts in perioperative
fluid management: fluid responsiveness and venous capacitance. Perioper Med (London, England). 2020; 9: 12. DOI: 10.1186/513741-020-00142-8

[8] Monnet X., Teboul J.L. Transpulmonary thermodilution: Advantages and limits. Crit Care. 2017; 21(1): 147. DOI: 10.1186/s13054-017-1739-5

[9] De BackerD., Cecconi M., Chew M.S., et al. A plea for personalization of the hemodynamic management of septic shock. Crit Care. 2022; 26(1): 372.

DOI: 10.1186/513054-022-04255-y

[10] Teran F. Resuscitative Cardiopulmonary Ultrasound and Transesophageal Echocardiography in the Emergency Department. Emerg Med Clin North

Am. 2019; 37(3): 409-30. DOI: 10.1016/j.emc.2019.03.003

[11] Jakovljevic D.G., Trenell M.I., MacGowan G.A. Bioimpedance and bioreactance methods for monitoring cardiac output. Best Pract Res Clin Anaesthesiol.

2014; 28(4): 381-94. DOI: 10.1016/j.bpa.2014.09.003

[12] Marik P.E., Levitov A., Young A., et al. The use of bioreactance and carotid doppler to determine volume responsiveness and blood flow redistribution

following passive leg raising in hemodynamically unstable patients. Chest. 2013; 143(2): 364-70. DOI: 10.1378/chest.12-1274

[13] Monnet X., Marik P., Teboul J.L. Passive leg raising for predicting fluid responsiveness: a systematic review and meta-analysis. Intensive Care Med.

2016; 42(12): 1935-47. DOI: 10.1007/s00134-015-4134-1

[14] Pickett J.D., Bridges E., Kritek P.A., et al. Passive Leg-Raising and Prediction of Fluid Responsiveness: Systematic Review. Crit Care Nurse. 2017; 37(2):

32-47.DOI: 10.4037/ccn2017205

[15] Cavallaro F., Sandroni C., Marano C., et al. Diagnostic accuracy of passive leg raising for prediction of fluid responsiveness in adults: Systematic review

and meta-analysis of clinical studies. Intensive Care Med. 2010; 36(9): 1475-83. DOI: 10.1007/s00134-010-1929-y

[16] Toscanil., Aya H.D., Antonakaki D., et al. What is the impact of the fluid challenge technique on diagnosis of fluid responsiveness? A systematic re-

view and meta-analysis. Crit Care. 2017; 21(1): 207. DOI: 10.1186/513054-017-1796-9

[17] Messina A., Caporale M., Calabro L., et al. Reliability of pulse pressure and stroke volume variation in assessing fluid responsiveness in the operating

room: a metanalysis and a metaregression. Crit Care. 2023; 27(1): 431. DOI: 10.1186/513054-023-04706-0
[18] Kelman G.R. Interpretation of CVP measurements. Anaesthesia. 1971; 26(2): 209-15. DOI: 10.1111/}.1365-2044.1971.tb04764.x

[19] De BackerD., Vincent J.L. Should we measure the central venous pressure to guide fluid management? Ten answers to 10 questions. Crit Care. 2018;

22(1): 43. DOI: 10.1186/513054-018-1959-3

[20] Jday A.B., Top6ayes B./. Teperpy3sKa }WUAKOCTbIO: MPUUMHBI, AMArHOCTUKA, OC/IOKHEHUS, fiedeHne. BECTHUK aHecTe3nonormm 1 peaHnMaTonorviu.
2015; 12(3): 65-73. DOI: 10.21292/2078-5658-2015-12-3-65-73 [Dats A.V., Gorbachev V.I. The fluid overload: causes, diagnosis, complications,

treatment. Messenger of anesthesiology and resuscitation. 2015; 12(3): 65-73 (In Russ)]

[21] Schindler A.W., Marx G. Evidence-based fluid management in the ICU. Curr Opin Anaesthesiol. 2016; 29(2): 158-65. DOI: 10.1097/

ACO.0000000000000303

43

| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHMK MHTEHCMBHOW TEPAMNI MMEHIN A.N. CAITAHOBA



| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHMK MHTEHCMBHOW TEPAMI MMEHIN A.N. CAITAHOBA

KOHTPO/Ib 3OPEKTUBHOCTN MHDY3MMIOHHOW TEPATI

[22] UnbuHa A.10., Ky3bkos B.B., ®om E.B. u dp. MporHo3vpoBaHue 0TBeTa Ha UHDY3MOHHYHO Harpy3Ky: COBPEMEHHbIE MOAXOAbI U NEePCNeKTUBbI. BeCTHWK
aHecTe3nosorum 1 peaHnMatonoruu. 2018; 14(3): 25-34. DOI: 10.21292/2078-5658-2017-14-3-25-34 [llyina Ya.Yu., Kuzkov V.V., et al. Predicting
response to fluid administration: current approaches and trends. Messenger of anesthesiology and resuscitation. 2017; 14(3): 25-34 (In Russ)]

[23] Chaves R.C de F., Barbas C.S.V., Queiroz V.N.F., et al. Assessment of fluid responsiveness using pulse pressure variation, stroke volume variation,
plethysmographic variability index, central venous pressure, and inferior vena cava variation in patients undergoing mechanical ventilation: a sys-
tematic review a. Crit Care. 2024; 28(1): 289. DOI: 10.1186/513054-024-05078-9

[24] Haas S., Trepte C., Hinteregger M., et al. Prediction of volume responsiveness using pleth variability index in patients undergoing cardiac surgery af-
ter cardiopulmonary bypass. ] Anesth. 2012; 26(5): 696-701. DOI: 10.1007/s00540-012-1410-x

[25] MullerL., Louart G., Teboul J.L., et al. Could B-type Natriuretic Peptide (BNP) plasma concentration be useful to predict fluid responsiveness [correct-
ed] in critically ill patients with acute circulatory failure? Ann Fr Anesth Reanim. 2009; 28(6): 531-6. DOI: 10.1016/j.annfar.2009.04.003

[26] Mohamed Z.U. Dynamic Parameters do not Predict Fluid Responsiveness in Ventilated Patients with Severe Sepsis or Septic Shock. ] Anesth Intensive
Care Med. 2017; 2(5): 555-96. DOI:10.19080/JAICM.2017.02.555596

[27] Marik P.E., Baram M., Vahid B. Does central venous pressure predict fluid responsiveness? A systematic review of the literature and the tale of seven
mares. Chest. 2008; 134(1): 172-8. DOI: 10.1378/chest.07-2331

[28] Marik P.E., Cavallazzi R. Does the central venous pressure predict fluid responsiveness? An updated meta-analysis and a plea for some common sense.
Crit Care Med. 2013; 41(7): 1774-81. DOI: 10.1097/CCM.0b013e31828a25fd

[29] CecconiM., Hofer C., Teboul J.L., et al. Fluid challenges in intensive care: the FENICE study: A global inception cohort study. Intensive Care Med. 2015;

41(9): 1529-37. DOI: 10.1007/s00134-015-3850-x

Eskesen T.G., Wetterslev M., Perner A. Systematic review including re-analyses of 1148 individual data sets of central venous pressure as a predictor

of fluid responsiveness. Intensive Care Med. 2016; 42(3): 324-32. DOI: 10.1007/500134-015-4168-4

[31] Page M.J., McKenzie J.E., Bossuyt P.M., et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ. 2021; 372:
n71. DOI: 10.1136/bmj.n71

[32] Your Literature Review Assistant. Available at https://www.litmaps.com [Accessed August 9, 2024].

[30

[33] LuoD., Wan X,, Liu ., et al. Optimally estimating the sample mean from the sample size, median, mid-range, and/or mid-quartile range. Stat Methods
Med Res. 2018; 27(6): 1785-805. DOI: 10.1177/0962280216669183

[34] Wan X, Wang W., Liu J., et al. Estimating the sample mean and standard deviation from the sample size, median, range and/or interquartile range.
BMC Med Res Methodol. 2014; 14(1): 1-13. DOI: 10.1186/1471-2288-14-135

[35] HigginsJ.P.T., Green S. Cochrane Handbook for Systematic Reviews of Interventions / Cochrane Training: Handbook. 2011. 649 p.

[36] AUC-ROC Online Calculator for a Single Point. Available at: https://kevinchtsang.github.io/auc-roc-calc/index.html [Accessed August 27, 2024].

[37] Zhang J., Mueller S.T. A note on ROC analysis and non-parametric estimate of sensitivity. Psychometrika. 2005; 70(1): 203-12.
DOI: 10.1007/511336-003-1119-8

[38] Whiting P.F., Rutjes A.W.S., Westwood M.E., et al. Quadas-2: A revised tool for the quality assessment of diagnostic accuracy studies. Ann Intern Med.
2011; 155(8): 529-36. DOI: 10.7326/0003-4819-155-8-201110180-00009

[39] LinL., Chu H. Quantifying publication bias in meta-analysis. Biometrics. 2018; 74(3): 785-94. DOI: 10.1111/biom.12817

[40] Available at: https://training.cochrane.org/resource/grade-handbook [Accessed October, 16, 2024].

[41] Seide S.E., Rover C., Friede T. Likelihood-based random-effects meta-analysis with few studies: empirical and simulation studies. BMC Med Res
Methodol 2019; 19(1): 16. DOI: 10.1186/s12874-018-0618-3

[42] Fu Q. Zhao F., Mi W,, et al. Stroke volume variation fail to predict fluid responsiveness in patients undergoing pulmonary lobectomy with one-lung
ventilation using thoracotomy. Biosci Trends. 2014; 8(1): 59-63. DOI: 10.5582/bst.8.59

[43] Wang VY., Jiang Y., Wu H., et al. Assessment of fluid responsiveness by inferior vena cava diameter variation in post-pneumonectomy patients.
Echocardiography. 2018; 35(12): 1922-5. DOI: 10.1111/echo.14172

[44] de Oliveira O.H., Freitas F.G.R de., Ladeira R.T., et al. Comparison between respiratory changes in the inferior vena cava diameter and pulse pressure
variation to predict fluid responsiveness in postoperative patients. | Crit Care. 2016; 34: 46-9. DOI: 10.1016/}.jcrc.2016.03.017

[45] Thiel S.W., Kollef M.H., Isakow W. Non-invasive stroke volume measurement and passive leg raising predict volume responsiveness in medical ICU
patients: an observational cohort study. Crit Care. 2009; 13(4): R111. DOI: 10.1186/cc7955

[46] Monge Garcia M.1.,, Gil Cano A., Diaz Monrove J.C. Arterial pressure changes during the Valsalva maneuver to predict fluid responsiveness in sponta-
neously breathing patients. Intensive Care Med. 2009; 35(1): 77-84. DOI: 10.1007/s00134-008-1295-1

[47] GiraudR., Abraham P.S., Brindel P., et al. Respiratory changes in subclavian vein diameters predicts fluid responsiveness in intensive care patients: a
pilot study. J Clin Monit Comput. 2018; 32(6): 1049-55. DOI: 10.1007/s10877-018-0103-x

[48] MullerL., Louart G., Bengler C, et al. The intrathoracic blood volume index as an indicator of fluid responsiveness in critically ill patients with acute
circulatory failure: a comparison with central venous pressure. Anesth Analg. 2008;107(2): 607-13. DOI: 10.1213/ane.0b013e31817e6618

[49] Cecconi M., Monti G., Hamilton M.A., et al. Efficacy of functional hemodynamic parameters in predicting fluid responsiveness with pulse power anal-
ysis in surgical patients. Minerva Anestesiol. 2012; 78(5): 527-33.

[50] Ishihara H., Hashiba E., Okawa H., et al. Neither dynamic, static, nor volumetric variables can accurately predict fluid responsiveness early after ab-
dominothoracic esophagectomy. Perioper Med (London, England). 2013; 2(1): 3. DOI: 10.1186/2047-0525-2-3

44



LLEHTPaﬂbHOE BEHO3HOE€ JaB/1IeHNEe KaK NoKa3saTe/b BO3MOXHOM 3¢¢eKTMBHOCTM MH¢y3MOHHOﬁ Tepanuu: CUCTEMATUYECKUM. ..

[51] Taccheri T., Gavelli F., Teboul J.L.L., et al. Do changes in pulse pressure variation and inferior vena cava distensibility during passive leg rais-
ing and tidal volume challenge detect preload responsiveness in case of low tidal volume ventilation? Crit Care. 2021; 25(1): 110.
DOI: 10.1186/s13054-021-03515-7

[52] Albano B., Habana L.M. Prediction of fluid responsiveness in the immediate post-operative period of cardiac surgery. ] Anesth Crit Care Open Access.
2021;13: 35-45. DOI: 10.15406/jaccoa.2021.13.00467

[53] Ma G.G., Hao G.W., Yang X.M., et al. Internal jugular vein variability predicts fluid responsiveness in cardiac surgical patients with mechanical venti-
lation. Ann Intensive Care. 2018; 8(1): 6. DOI: 10.1186/s13613-017-0347-5

[54] Reuter D.A., Kirchner A., Felbinger T.W., et al. Usefulness of left ventricular stroke volume variation to assess fluid responsiveness in patients with re-
duced cardiac function. Crit Care Med. 2003; 31(5): 1399-404. DOI: 10.1097/01.CCM.0000059442.37548.E1

[55] Biais M., Nouette-Gaulain K., Cottenceau V., et al. Uncalibrated pulse contour-derived stroke volume variation predicts fluid responsiveness in me-
chanically ventilated patients undergoing liver transplantation. Br | Anaesth. 2008; 101(6): 761-8. DOI: 10.1093/bja/aen277

[56] Geerts B.F., Maas J., de Wilde R.B.P., et al. Arm occlusion pressure is a useful predictor of an increase in cardiac output after fluid loading following
cardiac surgery. Eur ] Anaesthesiol. 2011; 28(11): 802-6. DOI: 10.1097/EJA.0b013e32834a67d2

[57] Kramer A., Zygun D., Hawes H., et al. Pulse pressure variation predicts fluid responsiveness following coronary artery bypass surgery. Chest. 2004;
126(5): 1563-8. DOI: 10.1378/chest.126.5.1563

[58] Hofer C.K., Geisen M., Hartnack S., et al. Reliability of Passive Leg Raising, Stroke Volume Variation and Pulse Pressure Variation to Predict Fluid
Responsiveness During Weaning From Mechanical Ventilation After Cardiac Surgery: A Prospective, Observational Study. Turkish ] Anaesthesiol
Reanim. 2018; 46(2): 108-15. DOI: 10.5152/TJAR.2018.29577

[59] Wyffels P.A.H., Durnez P.J., Helderweirt J., et al. Ventilation-induced plethysmographic variations predict fluid responsiveness in ventilated postoper-
ative cardiac surgery patients. Anesth Analg. 2007; 105(2): 448-52. DOI: 10.1213/01.ane.0000267520.16003.17

[60] TrofR.J., Danad ., Reilingh M.W.L., et al. Cardiac filling volumes versus pressures for predicting fluid responsiveness after cardiovascular surgery: the
role of systolic cardiac function. Crit Care. 2011; 15(1): R73. DOI: 10.1186/cc10062

[61] PreismanS., Kogan S., Berkenstadt H., et al. Predicting fluid responsiveness in patients undergoing cardiac surgery: functional haemodynamic param-
eters including the Respiratory Systolic Variation Test and static preload indicators. Br | Anaesth. 2005; 95(6): 746-55. DOI: 10.1093/bja/aei262

[62] Vistisen S.T. Using extra systoles to predict fluid responsiveness in cardiothoracic critical care patients. | Clin Monit Comput. 2017; 31(4): 693-9.
DOI: 10.1007/s10877-016-9907-8

[63] Vistisen S.T., Struijk J.J., Larsson A. Automated pre-ejection period variation indexed to tidal volume predicts fluid responsiveness after cardiac sur-
gery. Acta Anaesthesiol Scand. 2009; 53(4): 534-42. DOI: 10.1111/j.1399-6576.2008.018 93 .x

[64] Yazigi A., Khoury E., Hlais S., et al. Pulse pressure variation predicts fluid responsiveness in elderly patients after coronary artery bypass graft surgery.
] Cardiothorac Vasc Anesth. 2012; 26(3): 387-90. DOI: 10.1053/j.jvca.2011.09.014

[65] Ikeda K., Smith G., Renehan J., et al. Multiparameter Predictor of Fluid Responsiveness in Cardiac Surgical Patients Receiving Tidal Volumes Less Than
10 mL/kg. Semin Cardiothorac Vasc Anesth. 2016; 20(3): 188-96. DOI: 10.1177/1089253216654765

[66] MorettiR., Pizzi B. Inferior vena cava distensibility as a predictor of fluid responsiveness in patients with subarachnoid hemorrhage. Neurocrit Care.
2010; 13(1): 3-9. DOI: 10.1007/512028-010-9356-2

[67] Reuter D.A., Felbinger T.W., Kilger E., et al. Optimizing fluid therapy in mechanically ventilated patients after cardiac surgery by on-line mon-
itoring of left ventricular stroke volume variations. Comparison with aortic systolic pressure variations. Br ] Anaesth. 2002; 88(1): 124-6.
DOI: 10.1093/bja/88.1.124

[68] Kurtz P., Helbok R., Ko S.B., et al. Fluid responsiveness and brain tissue oxygen augmentation after subarachnoid hemorrhage. Neurocrit Care. 2014;
20(2): 247-54. DOI: 10.1007/s12028-013-9910-6

[69] Huang C.C., FuJ.Y., HuH.C,, et al. Prediction of fluid responsiveness in acute respiratory distress syndrome patients ventilated with low tidal volume
and high positive end-expiratory pressure. Crit Care Med. 2008; 36(10): 2810-6. DOI: 10.1097/CCM.0b013e318186b74e

[70] XuY., Guo ., Wu Q., et al. Efficacy of using tidal volume challenge to improve the reliability of pulse pressure variation reduced in low tidal volume
ventilated critically ill patients with decreased respiratory system compliance. BMC Anesthesiol. 2022; 22(1): 137. DOI: 10.1186/512871-022-01676-8

[71] Ma Q. ShiX, JiJ. etal The diagnostic accuracy of inferior vena cava respiratory variation in predicting volume responsiveness in patients under dif-
ferent breathing status following abdominal surgery. BMC Anesthesiol. 2022; 22(1): 63. DOI: 10.1186/s12871-022-01598-5

[72] Suehiro K., Rinka H., Ishikawa J., et al. Stroke volume variation as a predictor of fluid responsiveness in patients undergoing airway pressure release
ventilation. Anaesth Intensive Care. 2012; 40(5): 767-72. DOI: 10.1177/0310057X1204000503

[73] Saugel B., Kirsche S. V., Hapfelmeier A., et al. Prediction of fluid responsiveness in patients admitted to the medical intensive care unit. J Crit Care.
2013; 28(4): 537.e1-9. DOI: 10.1016/j.jcrc.2012.10.008

[74] ShimJ.K., Song J.W., Song Y., et al. Pulse pressure variation is not a valid predictor of fluid responsiveness in patients with elevated left ventricular fill-
ing pressure. ] Crit Care. 2014; 29(6): 987-91. DOI: 10.1016/j.jcrc.2014.07.005

[75] RoyS., Couture P., Qizilbash B., et al. Hemodynamic pressure waveform analysis in predicting fluid responsiveness. | Cardiothorac Vasc Anesth. 2013;
27(4): 676-80. DOI: 10.1053/j.jvca.2012.11.002

[76] de Waal E.E.C,, Rex S., Kruitwagen C.L.J.J., et al. Dynamic preload indicators fail to predict fluid responsiveness in open-chest conditions. Crit Care Med.
2009; 37(2): 510-5. DOI: 10.1097/CCM.0b013e3181958bf7

45

| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHMK MHTEHCMBHOW TEPAMNI MMEHIN A.N. CAITAHOBA



| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHMK MHTEHCMBHOW TEPAMI MMEHIN A.N. CAITAHOBA

KOHTPO/Ib 3OPEKTUBHOCTN MHDY3MMIOHHOW TEPATI

[77] Cannesson M., Musard H., Desebbe O., et al. The ability of stroke volume variations obtained with Vigileo/FloTrac system to monitor fluid responsive-
ness in mechanically ventilated patients. Anesth Analg. 2009; 108(2): 513-7. DOI: 10.1213/ane.0b013e318192a36b
[78] Cannesson M., Attof Y., Rosamel P., et al. Respiratory variations in pulse oximetry plethysmographic waveform amplitude to predict fluid responsive-
ness in the operating room. Anesthesiology. 2007; 106(6): 1105-11. DOI: 10.1097/01.anes.0000267593.72744.20
[79] BergJ.M., Nielsen D V., Abromaitiene V., et al. Changes in arterial blood pressure characteristics following an extrasystolic beat or a fast 50 ml fluid
challenge do not predict fluid responsiveness during cardiac surgery. J Clin Monit Comput. 2022; 36(3): 889-900. DOI: 10.1007/s10877-021-00722-z
[80] KimS.Y., Song Y., Shim J.K., et al. Effect of pulse pressure on the predictability of stroke volume variation for fluid responsiveness in patients with cor-
onary disease. ] Crit Care. 2013; 28(3): 318.e1-7. DOI: 10.1016/j.jcrc.2012.09.011
[81] Hofer C.K., Muller S.M., Furrer L., et al. Stroke volume and pulse pressure variation for prediction of fluid responsiveness in patients undergoing off-
pump coronary artery bypass grafting. Chest. 2005; 128(2): 848-54. DOI: 10.1378/chest.128.2.848
[82] Desgranges F.P., Desebbe O., Ghazouani A., et al. Influence of the site of measurement on the ability of plethysmographic variability index to predict
fluid responsiveness. Br | Anaesth. 2011; 107(3): 329-35. DOI: 10.1093/bja/aer165
[83] Bubenek-Turconi S.1, Hendy A., Baila S., et al. The value of a superior vena cava collapsibility index measured with a miniaturized transoesophageal
monoplane continuous echocardiography probe to predict fluid responsiveness compared to stroke volume variations in open major vascular sur-
gery: a prospe. ] Clin Monit Comput. 2020; 34(3): 491-9. DOI: 10.1007/s10877-019-00346-4
[84] LeeJ.H., Jeon Y., BahkJ.H., et al. Pulse-pressure variation predicts fluid responsiveness during heart displacement for off-pump coronary artery bypass
surgery. ] Cardiothorac Vasc Anesth. 2011; 25(6): 1056-62. DOI: 10.1053/j.jvca.2011.07.013
[85] XuL.Y., Tu G.W, Cang ., et al. End-expiratory occlusion test predicts fluid responsiveness in cardiac surgical patients in the operating theatre. Ann
Transl Med. 2019; 7(14): 315. DOI: 10.21037/atm.2019.06.58
[86] Song Y., Kwak Y.L, Song J.W., et al. Respirophasic carotid artery peak velocity variation as a predictor of fluid responsiveness in mechanically ventilat-
ed patients with coronary artery disease. Br | Anaesth. 2014; 113(1): 61-6. DOI: 10.1093/bja/aeu057
[87] Cannesson M., Slieker J., Desebbe O., et al. The ability of a novel algorithm for automatic estimation of the respiratory variations in ar-
terial pulse pressure to monitor fluid responsiveness in the operating room. Anesth Analg. 2008; 106(4): 1195-200, table of contents.
DOI: 10.1213/01.ane.0000297291.01615.5¢
[88] Cannesson M., Desebbe O., Rosamel P., et al. Pleth variability index to monitor the respiratory variations in the pulse oximeter plethysmographic
waveform amplitude and predict fluid responsiveness in the operating theatre. Br ] Anaesth. 2008; 101(2): 200-6. DOI: 10.1093/bja/aen133
[89] Li}., JiF.H., Yang J.P. Evaluation of stroke volume variation obtained by the FloTrac/Vigileo system to guide preoperative fluid therapy in patients un-
dergoing brain surgery. | Int Med Res. 2012; 40(3): 11775-81. DOI: 10.1177/147323001204000338
[90] Zhang X., Feng J., Zhu P., et al. Ultrasonographic measurements of the inferior vena cava variation as a predictor of fluid responsiveness in patients
undergoing anesthesia for surgery. | Surg Res. 2016; 204(1): 118-22. DOI: 10.1016/].js5.2016.03.036
[91] HahnR.G., HeR., LiY. Central venous pressure as an adjunct to flow-guided volume optimisation after induction of general anaesthesia. Anaesthesiol
Intensive Ther. 2016; 48(2): 110-5. DOI: 10.5603/AIT.a2015.0066
[92] HoisethL.O., Hoff I.E., Skare O., et al. Photoplethysmographic and pulse pressure variations during abdominal surgery. Acta Anaesthesiol Scand. 2017,
55(10): 1221-30. DOI: 10.1111/j.1399-6576.2011.02527 .x
[93] Cannesson M., Le Manach Y., Hofer CK., et al. Assessing the diagnostic accuracy of pulse pressure variations for the prediction of fluid responsiveness:
a “gray zone" approach. Anesthesiology. 2011; 115(2): 231-41. DOI: 10.1097/ALN.0b013e318225b80a
[94] Hikasa Y., Suzuki S., Tanabe S., et al. Stroke volume variation and dynamic arterial elastance predict fluid responsiveness even in thoracoscopic
esophagectomy: a prospective observational study. ] Anesth. 2023; 37(6): 930-7. DOI: 10.1007/s00540-023-03256-7
[95] FuQ., MiW.D., Zhang H. Stroke volume variation and pleth variability index to predict fluid responsiveness during resection of primary retroperito-
neal tumors in Hans Chinese. Biosci Trends. 2012; 6(1): 38-43. DOI: 10.5582/bst.2012.v6.1.38
[96] Lee.H., KimJ.T., Yoon S.Z., et al. Evaluation of corrected flow time in oesophageal Doppler as a predictor of fluid responsiveness. Br | Anaesth. 2007;
99(3): 343-8. DOI: 10.1093/bja/aem179
[97] Zimmermann M., Feibicke T., Keyl C., et al. Accuracy of stroke volume variation compared with pleth variability index to predict fluid responsive-
ness in mechanically ventilated patients undergoing major surgery. Eur ] Anaesthesiol. 2010; 27(6): 555-61. DOI: 10.1097/EJA.0b013e328335fbd1
[98] Botros .M., Salem Y.S.M., Khalil M., et al. Effects of tidal volume challenge on the reliability of plethysmography variability index in hepatobiliary and
pancreatic surgeries: a prospective interventional study. ] Clin Monit Comput. 2023; 37(5): 1275-85. DOI: 10.1007/s10877-023-00977-8
[99] ShinY.H., Ko .S., Gwak M.S., et al. Utility of uncalibrated femoral stroke volume variation as a predictor of fluid responsiveness during the anhepatic
phase of liver transplantation. Liver Transplant Off Publ Am Assoc Study Liver Dis Int Liver Transplant Soc. 2011; 17(1): 53-9. DOI: 10.1002/1t.22186
[100] Zhao F., Wang P., Pei S., et al. Automated stroke volume and pulse pressure variations predict fluid responsiveness in mechanically ventilated patients
with obstructive jaundice. Int ] Clin Exp Med. 2015; 8(11): 20751-9
[101] PeiS., Yuan W., Mai H., et al. Efficacy of dynamic indices in predicting fluid responsiveness in patients with obstructive jaundice. Physiol Meas. 2014;
35(3): 369-82. DOI: 10.1088/0967-3334/35/3/369
[102] Berkenstadt H., Margalit N., Hadani M., et al. Stroke volume variation as a predictor of fluid responsiveness in patients undergoing brain surgery. Anesth
Analg. 2001; 92(4): 984-9. DOI: 10.1097/00000539-200104000-0003 4
[103] Lakhal K., Ehrmann S., Runge I., et al. Central venous pressure measurements improve the accuracy of leg raising-induced change in pulse pressure to
predict fluid responsiveness. Intensive Care Med. 2010; 36(6): 940-8. DOI: 10.1007/500134-010-1755-2

46



LLEHTPaﬂbHOE BEHO3HOE€ JaB/1IeHNEe KaK NoKa3saTe/b BO3MOXHOM 3¢¢eKTMBHOCTM MH¢y3MOHHOﬁ Tepanuu: CUCTEMATUYECKUM. ..

[104] Lakhal K., Ehrmann S., Benzekri-Lefevre D., et al. Respiratory pulse pressure variation fails to predict fluid responsiveness in acute respiratory distress
syndrome. Crit Care. 2011; 15(2): R85. DOI: 10.1186/cc10083

[105] XuB., Yang X., Wang C.,, et al. Changes of central venous oxygen saturation define fluid responsiveness in patients with septic shock: A prospective
observational study. ] Crit Care. 2017; 38: 13-9. DOI: 10.1016/}.jcrc.2016.09.030

[106] Baker A.K., Partridge R.J.O., Litton E., et al. Assessment of the plethysmographic variability index as a predictor of fluid responsiveness in critically ill
patients: a pilot study. Anaesth Intensive Care. 2013; 41(6): 736-41. DOI: 10.1177/0310057X1304100608

[107] Lanspa M.J., Brown S.M., Hirshberg E.L., et al. Central venous pressure and shock index predict lack of hemodynamic response to volume expansion in
septic shock: a prospective, observational study. ] Crit Care. 2012; 27(6): 609-15. DOI: 10.1016/j.jcrc.2012.07.021

[108] Barbier C., Loubiéres Y., Schmit C., et al. Respiratory changes in inferior vena cava diameter are helpful in predicting fluid responsiveness in ventilated
septic patients. Intensive Care Med. 2004; 30(9): 1740-6. DOI: 10.1007/s00134-004-2259-8

[109] Muller L., Toumi M., Bousquet P.J., et al. An increase in aortic blood flow after an infusion of 100 ml colloid over 1 minute can predict fluid responsive-
ness: the mini-fluid challenge study. Anesthesiology. 2011; 115(3): 541-7. DOI: 10.1097/ALN.0b013e318229a500

[110] Guarracino F., Ferro B., Forfori F., et al. Jugular vein distensibility predicts fluid responsiveness in septic patients. Crit Care. 2014; 18(6): 647.
DOI: 10.1186/513054-014-0647-1

[111] Depret F., Jozwiak M., Teboul J.L., et al. Esophageal Doppler Can Predict Fluid Responsiveness Through End-Expiratory and End-Inspiratory Occlusion
Tests. Crit Care Med. 2019; 47(2): €96-102. DOI: 10.1097/CCM.0000000000003522

[112] Mallat )., Fischer M.O., Granier M., et al. Passive leg raising-induced changes in pulse pressure variation to assess fluid responsiveness in mechanically
ventilated patients: a multicentre prospective observational study. Br ] Anaesth. 2022; 129(3): 308-16. DOI: 10.1016/j.bja.2022.04.031

[113] Kumar N., Malviya D., Nath S.S., et al. Comparison of the Efficacy of Different Arterial Waveform-derived Variables (Pulse Pressure Variation, Stroke
Volume Variation, Systolic Pressure Variation) for Fluid Responsiveness in Hemodynamically Unstable Mechanically Ventilated Critically Ill Patie.
Indian ] Crit care Med peer-reviewed, Off Publ Indian Soc Crit Care Med. 2021; 25(1): 48-53. DOI: 10.5005/jp-journals-10071-23440

[114] Pengs., Zhang L., Zhong M.M., et al. The value of stroke volume variation in prediction of responsiveness to fluid resuscitation in patients with septic
shock. Chinese ] Emerg Med. 2013; 22: 1260-4. DOI: 10.3760/cma.j.issn.1671-0282.2013.11.013

[115] MullerL., Louart G., Bousquet P.J., et al. The influence of the airway driving pressure on pulsed pressure variation as a predictor of fluid responsiveness.
Intensive Care Med. 2010; 36(3): 496-503. DOI: 10.1007/s00134-009-1686-y

[116] Angappan S., Parida S., Vasudevan A., et al. The comparison of stroke volume variation with central venous pressure in predicting fluid responsive-
ness in septic patients with acute circulatory failure. Indian ] Crit care Med peer-reviewed, Off Publ Indian Soc Crit Care Med. 2015; 19(7): 394-400.
DOI: 10.4103/0972-5229.160278

[117] Ibarra-Estrada M.A., Lopez-Pulgarin J.A., Mijangos-Mendez J.C., et al. Respiratory variation in carotid peak systolic velocity predicts vol-
ume responsiveness in mechanically ventilated patients with septic shock: a prospective cohort study. Crit Ultrasound J. 2015; 7(1): 29.
DOI: 10.1186/513089-015-0029-1

[118] SolimanR.A., SamirS., el Naggar A., et al. Stroke volume variation compared with pulse pressure variation and cardiac index changes for prediction of
fluid responsiveness in mechanically ventilated patients. Egypt | Crit Care Med. 2015; 3(1): 9-16. DOI: https://doi.org/10.1016/j.ejccm.2015.02.002

[119] Myatra S.N., Prabu N.R., Divatia J.V., et al. The Changes in Pulse Pressure Variation or Stroke Volume Variation After a “Tidal Volume Challenge” Reliably
Predict Fluid Responsiveness During Low Tidal Volume Ventilation. Crit Care Med. 2017; 45(3): 415-21. DOI: 10.1097/CCM.0000000000002183

[120] Oliveira-Costa C.D., Friedman G., Vieira S.R. et al. Pulse pressure variation and prediction of fluid responsiveness in patients ventilated with low tidal
volumes. Clinics (Sao Paulo). 2012; 67(7): 773-8. DOI: 10.6061/clinics/2012(07)12

[121] LuN., XiX, Jiang L., et al. Exploring the best predictors of fluid responsiveness in patients with septic shock. Am ] Emerg Med. 2017; 35(9): 1258-61.
DOI: 10.1016/j.ajem.2017.03.052

[122] Monge Garcia M.1., Gil Cano A., Diaz Monrove J.C. Brachial artery peak velocity variation to predict fluid responsiveness in mechanically ventilated pa-
tients. Crit Care. 2009; 13(5): R142. DOI: 10.1186/cc8027

47

| ANNALS OF CRITICAL CARE | 2025 | 1

BECTHMK MHTEHCMBHOW TEPAMNI MMEHIN A.N. CAITAHOBA





