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AHHOTOULMA

XpoHuyeckasi cephedHass HegocTatodHocTb (XCH) sBnsieTcs 3akOHOMEPHBIM WCXO4OM BCEX MaToNorMyecknx MNpoLEeCCoB,
3aTparmBaoLLMX CepaedHO-CoCyaNCTY0 CUCTEMY, U anarHocTupyetcs ¥y 1-2% HaceneHusi B pa3BuTbIX cTpaHax. CTparterusi Bege-
HUA naumeHToB ¢ XCH, nommMmo natoreHeTuyeckoin chapmakoTepanuu, npeanonaraeT HasHayeHue OMYPEeTUYECKUX npenapaTtoB
ONS KyNUpOoBaHUS CUHOPOMA 3afepXKKN XKUAKOCTU. YUYnUTbIBas NPOTMBOPEYMBLIE AAHHbIE MO BIUSHUIO AMYPETUKOB Ha OTAANEHHbIN
NMPOrHo3 U KnMHn4yeckoe TeyeHme XCH, Heo6xoaum cTporuii NOAXo4 K aHanmay COOTHOLLEHWUS! pUCK/Monb3a Npu BbIGope KOHKPETHOro
MOYErOHHOro MpenapaTa, onpeAeneHun ero onTUManbHOW A03bl U ANUTENbHOCTU MpUMeHeHus. B ctaTtbe npeactaeneH o6G3op
COBPEMEHHOI NUTepaTypbl Mo OLiEHKe cTaTyca rnapaTtauum y 6ornbHoro XCH. PaccMoTpeHo cocTosiHMe 3yBONEMMU, NPU KOTOPOM B
opraHuame 6onbHoro XCH gocturaetcst onTMmMarnbHbIi 00bEM XMAKOCTU, C NO3MLMKN OLIEHKM 3EKTUBHOCTM U LienecoobpasHoCcTm
NPUMEHEHUS ANypPeTUYECKOl Tepanuu.

KnioyeBble cnoBa: XpOHMYecKas cepaevHas HeJOCTaTOYHOCTb, 3YBONEMUS, ANYPETUKU, rTMnepruapartauus.
KoHdnukT nHtepecos: aBTOpbl 3a9BNSAT 06 OTCYTCTBUM KOH(PNNKTa UHTEPECOB.

Mpo3payHocTb ¢huHaHCO- HUWKTO U3 aBTOPOB HE MMeeT PUHAHCOBOW 3aNHTEPECOBAHHOCTY B NPEACTABIIEHHbBIX MaTepuanax
BOW AeATeNbHOCTU: Unu meTogax.
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Abstract

Chronic heart failure (CHF) is a typical outcome for all pathological processes affecting the cardiovascular system and is diagnosed
in 1-2% of the population in developed countries. The strategy for managing patients with CHF involves the prescription of diuretics
for the relief of volume retention syndrome in addition to pathogenetic pharmacotherapy. Considering the conflicting data concerning
the effects of diuretics on the long-term prognosis and clinical course of CHF, a strict approach to the analysis of risk/benefit ratio is
necessary while choosing a specific diuretic and determining its optimal dose and duration of use. The article reviews state-of-the-
art literature on the assessment of hydration status in patients with CHF. The euvolemia state, in which the optimal volume of fluid is
achieved in the body of a patient with CHF is viewed from the perspective of evaluating the efficacy and relevance of diuretic therapy.
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XpoHuyeckas cepaevHas HepoctaTtovHocTb (XCH) kak
CMHOPOM, XapaKTepu3ylLWNACA HapyLleHMeM crnocobHoCTU
cepdua K HarofHEeHWIo W/MnM  OMOPOXHEHUID N COMPOBO-
Xoawwmncs rmnonepdy3nen XM3HEHHO BaXKHbIX OPraHoB,
ABNSAETCH 3aKOHOMEpPHbIM MCXOAOM BCEX NaToNnormyeckmx
npoLEeccoB, 3aTparvBalLLMX Cepae4HO-COCYQUCTYI CUCTe-
My [1]. CornacHo ocmumanbHbIM CTAaTUCTUYECKUM LAHHbIM,
xpoHudeckas XCH gwmarHocTtupyetcsa y 1-2% HaceneHus B
pa3BuTbIX CTpaHax, Npy 3TOM C yBeNnnyeHneM Bo3pacTa 3a-
6oneesaemoctb XCH nmporpeccuBHO yBenuymMBaertcs, BCTpe-
yasck B 10% cnyyaes cpegu nuy ctapiue 70 net [2]. Ha aTom
hoHe neTanbHOCTb NauUMeHTOB, cTpagatowmx XCH, goctura-
eT 6%, 4TO CyLeCTBEHHO MpeBbIWAET OO NONYNALUOH-
HbIA puck [1].

KnioyeBoe 3HayeHne B ITMOMNATOreHETUYECKOM acrnekTe
XCH umetoT Hambonee pacnpocTpaHeHHbIE B COBPEMEHHOM
obLecTBe kKapanoBacKyrnspHble 3aboneBaHns, Takue Kak ap-
TepvanbHasi TMNepTeH3ns 1 uwemmnyeckasa bonesHb cepaua,
a TaKkke WX CoyveTaHve, SBNSIWMECS NPUYMHOW pasBUTUS
cepaevHor He[oCTaTO4HOCTM Y abCconioTHOro BONbLUIMHCTBA
naumeHToB (65-95% cnyuaes) [1, 3, 4].

B 1991 r. V. Dzau u E. Braunwald BnepBble npegnoxu-
M TEPMUH «CepaEeYHO-COCYAUCTLIA KOHTUHYYM», KOTOPbIN
npegcraenseTr cobow Kackag naTorornyeckux npoLeccoB
B cepaue v cocyaax, NPUBOASALLUIA K Pa3BUTMIO CEPAEYHON
HEe4oCTaTO4HOCTM M neTanbHoro ucxoga. 3a npowegwve 29
neT Teopusi CepAevHO-COCYAWCTOro KOHTUHyymMa Obina cy-
LLIeCTBEHHO A0oNonHeHa, brnarogapsa packpbiTUIO HOBbIX MO-
NeKyNSpHO-KMETOYHbIX MEXaHU3MOB Pa3BUTUSA CEPAEYHO-CO-
cygucton natonorum [5—7]. leTanbHbli aHanmM3 MexaHM3mMoB
n atanos pa3suTns XCH kak HeobpaTumoro npouecca ytpa-
Tbl MOMHOLEHHOW (DYHKLUUM cepaua No3BOnsieT onpeaensTtb
KOHKPETHbIE MULLEHW ANs TepaneBTU4EeCKOro BO3AEWNCTBUS,
HanpaBMneHHOro Ha npepbiBaHMe Kackaga natodusmonoru-
Yeckux 3BeHbeB [5]. Takvumn uensamu Ha aTanax 3BOnOLUN
CcepaevHO-COoCYANCTOr0 KOHTMHYYMa SBNSAIOTCS, B TOM YNCHE,
Koppekums avcrnmnuaemmny, apdeKTUBHBIA KOHTPOmb apTe-
pvanbHOro AaBneHus, MeTabonnyecknx HapyLeHui, Hedppo-
NpoTEeKUMS, CBOEBPEMEHHAs afeKBaTHasi peBacKynspusaums
MUoOKapaa, 3amearneHne n obpaTHoe pa3BMTME MPOLECCOB
pemMogenupoBaHns MMokapaa fieBoro xenygodka [1, 8]. bna-
rogapst LOCTUXEHNSIM COBPEMEHHOW Hayku, B Tepanuu XCH
pa3paboTaHbl cxeMbl 3PEKTUBHON KOMMIEKCHON HEMpOry-
MoparnbHoW 6rnokaabl, MO3BONSALINE CEPAEYHO-COCYANCTON
cMcTeMe [oMroe Bpems NpoAyKTUBHO (PYHKLMOHMPOBATh B
NaTonornyYecknx yCcrioBmsix.

BmecTte ¢ TeM cyllecTByeT MHOXECTBO MPOBOLIMPYIOLLNX
(hakTopOB, TaKkMX Kak anvMeHTapHbIe HapyLUeHns notpebne-
HWS XUOKOCTU 1 3NEKTPONUTOB, NPUeM arnkorons, reMogvHa-
MUYECKM 3HaYMMble Taxu- U GpagmapuTmunm, pmbpunnaums
npegcepouii, obOCTPEHNE COMYTCTBYHOLLEA COMaTU4ECKON
naTonornm, WHMEKLUMOHHBIN Mnpouecc, AUCHYHKUNUS LUUTO-
BMAHOW Xenesbl, aHeMns, HedoponaTusi, XpoHnyeckune 3abo-
NeBaHUs Nerknx, NpuMem HEKOTOPbIX TPYNM NeKapCTBEHHbIX
npenaparoB 1 Apyrme NpuynHbl, NPUBOASALLME K BHE3AMHOMY

Chronic heart failure (CHF) is a syndrome
characterized by an abnormal ability of filling and/
or emptying the heart and is associated with the
hypoperfusion of vital organs. It is an expected
outcome of all pathological processes affecting
the cardiovascular system [1]. According to official
statistics, CHF is diagnosed in 1-2% of population in
the fully developed societies. Moreover, CHF incidence
is progressively increasing with advanced age reaching
10% among people older than 70 years [2]. In the
presence of CHF, patient lethality reaches 6%, which is
significantly higher than the overall population risk [1].

The cardiovascular diseases, including essential
hypertension and coronary artery disease, which are
the most common in the modern society, as well as their
combination causing heart failure in absolute majority of
patients (65-95% of cases) are of key significance [1, 3,
4].1n 1991, V. Dzau and E. Braunwald, for the first time,
proposed the term ‘cardiovascular continuum’ meaning
the cascade of pathological processes in the heart
and blood vessels leading to the development of heart
failure and fatal outcome. The theory of cardiovascular
continuum has been significantly expanded for the past
29years due to a discovery of new molecularand cellular
mechanisms of cardiovascular pathology development
[5—-7]. The detailed analysis of mechanisms and stages
of CHF development, as an irreversible process of
losing the normal cardiac function, allows to determine
the specific therapeutic targets aimed at arrest the
cascade of pathophysiological events [5]. These targets
of cardiovascular continuum at different stages include
the correction of dyslipidemia, effective control of blood
pressure and metabolic abnormalities, renal protection,
state-of-the-art adequate myocardial revascularization,
and slowing down or reversal of the processes of left
ventricular myocardial remodeling [1, 8]. The current
scientific advancements allow to develop the schemes
of effective neurohormonal blockade for CHF therapy,
which allows cardiovascular system to efficiently
function in the pathological conditions.

At the same time, there are many triggering factors
including the alimentary abnormalities associated
with fluid, electrolyte, and alcohol consumption,
hemodynamically significant tachyarrhythmias,
bradyarrhythmias, atrial fibrillation, somatic comorbidity
exacerbation, infections, thyroid dysfunction, anemia,
nephropathy, chronic lung diseases, use of certain
drug groups, and other causes leading to a sudden or
progressive exhaustion of compensatory circulatory
mechanisms and the development of fluid retention
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U NOCTENEHHOMY MCTOLLEHUIO KOMNEHCATOPHbIX MeXaHu3-
MOB CMCTEMbI KPOBOOOPALLEHUS 1N pa3BUTUIO CUHAPOMA 3a-
AEPXKKN XMAKOCTM B opraHuame 6omnbHoro XCH [9-12]. Mpwn
3TOM Mocre BbIMUCKM K3 CTaumoHapa no NoBoAy OEKOMMEH-
caumm XCH B TeyeHue nepBoro roga NoOBTOPHO rocnutanu-
3upytotcst 60% 6onbHbIX [1, 13]. B cnoxusLuerics cutyauum
OCHOBHOW Lienbio Tepanun ABAseTcs HopManusaunsi reMoau-
HaMn4eckon npen- 1 NOCTHarpy3kv Ha CKOMMPOMETUPOBAaH-
Hytl0 cepgedHo-cocyaucTyto cuctemy. lNMpenapatamu BeiGopa
npu NPOrpeccupyoLnMX 3acTOMHbLIX SBNEeHWsX y 6ornbHoro
XCH saBnstoTca OuypeTudeckne cpencrtsa, MO3BOMstoLLme
HOpManun3oBaTb 06beM BHYTPU- U BHECOCYANCTON XUAKOCTU
B YCMOBWAX €e naTonornyeckoro Hakonnexus [1, 14, 15].
OunypeTukn npeacTtaBnsaoT coboM BelecTBa pasHoobpas-
HOW XMMMNYECKOWN CTPYKTYPbl, TOPMO3HALLME B KAHANbLAX NOYeK
peabcopbumio BoAbl U conen 1, COOTBETCTBEHHO, YBENUYU-
BawLUMe ux BbiBegeHne ¢ moyon. CornacHo chapmakogmHa-
MUYECKMM MeXaHM3MaM, BbIAensioT crnegylowme OCHOBHbIE
rpynnbl AUypeTudecknx npenapaToB: OCMOTUYECKUe auype-
TUKW, MHIMOUTOPBI KapboaHrnapasel, TMasuaHble U TUasuao-
nogobHble, netnesBble M kanuncbeperawoLme MOYEroHHbIe
npenaparsl [14, 16]. NepBocTeneHHoe 3HaveHne 1 Hambornb-
Wyt 3dPEKTUBHOCTL B BbICTPON 9BaKkyauun M3bbITOMHOrO
obbema XuakocTu u3 opraHuama npu gekomneHcaumm XCH
UMEIOT npenaparbl U3 rpynnbl NeTNeBbIX ANYPETUKOB, YCU-
nvBalroLLme BblENeHne HaTpusa 1 Xropa, a BCneq 3a aTnuMm u
AVypes, Ha BCEM MPOTHAXEHNM BOCXOAALLEro KoreHa netnu
leHne noye4yHoro HedpoHa 3a CYET MHIMOUPOBAHUS TPaHC-
nopTHoro 6enka, obecneynBaloLLEero NnepeHoc MOHOB HaTpws,
Kanus n xnopa 4epes anutenuanbHble KNeTKn KaHanbues
[17]. Takme rpynnbl AMYPETUKOB, Kak TUa3uaHble U TMasngo-
nogobHble, a Takke MHIIMOUTOPLI KapboaHrnapasbl UMEKT
BCMOMOraTefnibHoe 3Ha4yeHune B Nie4eHnn 3aCTOMHbIX ABNEHUN
npn XCH 1 npumeHsaoTCA NpenmMyLLeCTBEHHO B COCTaBE KOM-
OUHMpPOBaHHOW Tepanuu UNW Npu pasBUTUMN PE3UCTEHTHOCTMU
K MOYEroHHbIM MpenapaTtam, MOCKOMNbKy obnagatoT 3Hayu-
TENbHO MEHbLUMM OUYPETUYECKMM NOTEHUManom npu BbiCO-
KMX puUCKax pasBuUTUS HebnaronpusTHbIX mMeTabonuyecknx
HapyweHun [16]. Mpynna kanuicbeperaowmx npenapaTos
npy HEBBLICOKOM AnypeTudeckom adhdpekTe NpoaeMOHCTpU-
poBarna bnaronpusiTHoe BN1sIHNE Ha TedeHue 1 nporHo3 XCH
3a cYeT HerporymopanbHow 6nokaabl achdeKkToB anbaocTe-
poHa, BCNeacTBME Yero NokasaHMeMm K HasHa4YeHWo AaHHbIX
npenapartoB ABNATCS HE CTOMbKO CUMNTOMbI 3aCTOS Xua-
KOCTWU B opraHuame B60rbHOro, ckornbko cam (akT Hanmumsi
XCH co cHuxeHHon hpakumen Boibpoca NeBoro xenyaoyka
[18—20]. Taknm o6pa3om, cpeam BCeX MOYErOHHbIX npenapa-
TOB Hanbonee apHEKTUBHON NEeKapCTBEHHOW rpynnon Ans
6onbHbIX, cTpagatowmx XCH ¢ cumntomamm 3actos Xuako-
CTU B OpraHnM3me, CHMTalTCs UMEHHO NeTneBble ANYPETUKN.
OQHOM M3 OCHOBHBLIX MPOGNEM B Ha3HAYE€HUWN aKTUBHOMN
anypetndeckon Tepanum npu XCH saBnserca Heobxoau-
MOCTb ANUTENBHOIO HENPEpPbLIBHOMO nNpuMemMa  MOYEroHHbIX
npenapartoB, OKa3blBaloLWMX HebrnaronpuaTHoe BNUsSHWE Ha
SMEeKTPONUTHBIN BanaHc opraHnM3ama, CoCOBHbBIX UHULMNPO-
BaTb UnNu ycyrybnsaTe psg metabonuyeckmx HapyLueHun [16].
BmecTe ¢ TeM Ha cerogHSALWHUIA AeHb He NPOBOAUIOCH KPyM-
HbIX PaHOOMM3NPOBAHHBIX KOHTPOMMPYEMbIX UCCNEA0BaHNN
MO W3yYeHWIO BMUSHWSA MNETNEeBbIX OUYPETMKOB Ha neTarnb-
HoCTb 6onbHbIX XCH, a BbIBOAbI OTHOCUTENbBHO MX addek-
TMBHOCTM M 6e30MacHOCTU Y AAHHOW KaTeropuv nauueHToB
CTPOSATCHA NPEMMYLLECTBEHHO Ha pesynsratax cybaHannsos
KPYMHBbIX MCCreaoBaHUA, VMMEKLWMUX COBEPLUEHHO Apyrue
uenu n gusanH pabotbl. B HekoTopbix HabnwogaTenbHbIX

syndrome in patients with CHF [9-12]. Besides, 60%
of patients experience hospital readmission due to
CHF decompensation within one year [1, 13]. In the
present context, the primary goal of therapy is to
normalize hemodynamic preload and afterload in the
compromised cardiovascular system. Diuretics are the
drugs of choice in case of progressive congestion in
CHF patients. Diuretics allow to normalize the amount
of intra- and extravascular fluid in the presence of
pathological fluid retention [1, 14, 15].

Diuretics are the substances with diverse chemical
structure blocking tubular water and salt reabsorption
and, therefore, increasing their excretion with urine.
The following main groups of diuretics are classified
based on the pharmacodynamic mechanisms: osmotic
diuretics, carbonic anhydrase inhibitors, thiazides,
thiazide-like diuretics, loop diuretics, and potassium-
sparing diuretics [14, 16]. The drugs from the group of
loop diuretics, which increase the excretion of sodium,
chloride, and urine output along the entire ascending
limb of Henle’s loop of nephron due to inhibiting the
transport protein transferring sodium, potassium, and
chloride ions through the tubular epithelial cells, are of
paramount importance and the highest efficacy [17].
The groups of diuretics such as thiazides, thiazide-
like diuretics, and carbonic anhydrase inhibitors have
auxiliary significance for the treatment of congestion in
CHF and are used primarily as a part of combination
therapy or in case of developing drug resistance to
diuretics. Indeed, these drugs have lower diuretic
potential with high risks of developing unfavorable
metabolic abnormalities [16]. The group of potassium
sparing diuretics, though showing moderate diuretic
action, demonstrated the favorable effects on the
course and prognosis of CHF due to the neurohormonal
blockade of aldosterone effects so these drugs
are indicated when there is CHF with a reduced
left ventricular ejection fraction rather than merely
symptoms of fluid retention in the organism of a patient
[18-20]. Therefore, the loop diuretics are considered
the most efficacious group of drugs among all diuretics
for patients suffering from CHF with the symptoms of
fluid retention in the organism.

One of the main problems for administration of active
diuretic therapy in CHF is a necessity of long-term
continuous use of diuretics, which unfavorably affect
the electrolyte balance of the organism and can trigger
or aggravate some metabolic abnormalities [16]. At the
same time, no large randomized controlled studies have
been performed to date to elucidate the effects of loop
diuretics on the lethality in HCF patients whereas the
conclusions on their efficacy and safety in this category
of patients are premised mostly on the results of sub-
analyses of large trials with entirely different objectives
and designs. Some observational post-marketing
studies showed that the administration of diuretics to
patients with CHF is associated with an increased level
of lethality and frequency of recurrent hospitalizations
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NOCTMAaPKETUHIOBLIX MCCMeAOoBaHUSaX Obino MoKasaHo, 4TO
HasHadyeHne amypeTtukoB 6onbHeiM XCH accouunpyetcsa ¢
NOBbILLIEHNEM YPOBHS NETanbHOCTU M YacTOTbl MOBTOPHbLIX
rocnutanusauuin, obycrnoBrneHHbIX AekomneHcaunen XCH
[21-24]. BmecTe ¢ Tem HebnaronpuaTHOe BNMSHWE ANYypeTU-
KOB Ha NporHo3 6onbHbIXx XCH HeogHoKpaTHO nogBepranoch
COMHEHMIO BBUAY HaNMymsa Hay4HblX paboT, AOKa3biBatOLLMX
cBA3b HebnaronpusTHOro TedeHns n ncxogos XCH He ¢ dak-
TOM HasHa4YeHus OWypeTUYecKMX npenapaTtos, a ¢ Heobxo-
OVIMOCTBIO MPUMEHEHNSA X BbICOKUX 03, @ TakkKe pasBUTK-
€M PEe3UCTEHTHOCTM K MOYEroHHbIM cpeactBam [25-27]. B
YaCTHOCTK, B MOCTMApPKETUHIOBOM HepaH4OMWU3MPOBaHHOM
uccnegosaHnum TORIC Topacemuna npogemMoHCTpupoBan
cnocobHoCTb ynyywaTtb nNporHo3 6onbHeIx XCH no cpasHe-
HUIO C bypocemMmnaomMm u apyrummn guypetukamu [28]. Takum
o6pasom, BONpockI, kacatLmecs 3pdPeKTUBHOCTA MOYETOH-
HbIX MpenapaToB B OTHOLWeHUW nporHo3a 6onbHeix XCH, go
CuX nop oBCyXaalTca U He UMEIOT OAHO3HAYHOro OTBETa B
pamMkax JokasaTenbHOW MeauLUHbI.

BmecTe ¢ Tem, HECMOTpPS Ha BCe NpeumyLlecTsa n Hedo-
CTaTkn, HEOBXOAMMOCTb Ha3HavYeHWs QUypeTn4ecknx npena-
paToB ANs KynMpOBaHUS CUHAPOMA 3a4ePXKKW XUAKOCTU Npu
XCH He guckyTmpyeTcs BBUAY OTCYTCTBUSI HA CErOAHALLHUIA
AeHb JOCTYMHbIX anbTepHaTUBHBIX BapUaHTOB neveHuns [29].
Y4yuTbiBas BbllLecKka3aHHoe, B neyeHun 6onbHeix XCH ¢ Ha-
NNYMEM 3aCTOMHbIX SIBNEHUI HEOOXOOAUM CTPOrvMin NOAXon K
aHanu3y COOTHOLLEHUS pUCK/Mornb3a npu Beibope KOHKPETHO-
ro MOYEroHHOro npenapara, onpegeneHun ero onTumarnsHON
[03bl U AnUTenbHOCTU NpumeHeHns [30].

OTnpaBHOM TOYKOW B peLleHnun Bonpoca o Lenecoobpas-
HOCTU M obbeme HasHayeHus AWMypeTMHecKMX npenapaToB
aBngeTca akT runeprugpataumMn opraHMama C MoBbllle-
HVEeM [JaBneHus HanofiHeHUs Kamep cepgua u 3anyckom
KOMMEHCaTOPHO-NPUCTIOCOBUTENBHBLIX ~ HENPOryMOparbHbIX
peakuui. [lporpeccvpoBaHne BOLHO-3MEKTPONUTHOMO AUC-
6anaHca nposiBNAEeTCS CMMNTOMamn 1 NpusHakamu pasBuBa-
IoLerocs 3actos B cucteme KpoBoobpalleHus, 4to Tpebyet
NPUMEHEHNs akTMBHOW AuypeTndeckon Tepanum [31]. Mpu
OOCTMKeHUN komneHcaumn XCH v Hopmanusaumm obbema
BHYTPUCOCYAUCTOW U MHTEPCTULMANBHOW XMOKOCTMW, cornac-
HO COBPEMEHHbIM pekoMeHAaumsaM, 403a ANYPETUKOB MOXET
ObITb CyLLECTBEHHO CHMXEHA, B HEKOTOPbIX CMyYasx npenapa-
Tbl MOYETOHHOTO AENCTBUSA MOTYT ObITb NOMHOCTHIO OTMEHEHDI
[32-34]. Takas cTpaterna npMBOAWT K MUHUMM3ALMKM NOBOY-
HbIX 9(pdeKToB N ONTUMM3aUUM TepaneBTUYECKOro BO3Aen-
CTBUS ANYPETUHECKMX NpenapaToB. « TOYKON OTCeYEHUs», Npu
KOTOpOW BO3MOXHa 060CHOBaHHasA Aeackanaums MOYEroHHom
Tepanun, B HacTosiLLee BPEMS NPUHATO CYATaTb COCTOSHUE
3yBONemMun, Npu KOTOpoMm B opraHuame 6GomnbHoro XCH po-
CTUraeTcsl onTUMarnbHbI OOBbEM XWOKOCTM, MO3BOMSAOLLNA
YOOBNETBOPATL MeTabonunyeckme nOTPeOGHOCTU OpraHoB W
CMCTEM NpU OTCYTCTBUM YPE3MEPHOIO KONMYECTBA NHTEPCTU-
LManbHOM XWUAKOCTW, a Takke MaTonornyeckoro noBblLEHNs
AaBreHust HanonHeHns kamep cepgua [35]. Mpu BCcen noruy-
HOCTW JaHHOro MOHATMSA OMNpeaeneHve dyBONemMmnn ocTaeTcs
rmaBHOMN HepelueHHon npobnemon B Tepanun XCH. B HacTos-
Lee BpeMs He CyLLeCTBYEeT OOLLENPUHSATBLIX BbICOKOMHOpMa-
TUBHBIX KPUTEPUEB ANArHOCTVKW 3yBONEMUU, AOCTYMHbIX AnS
NPUMEHEHNS B PYTUHHOM KIMHNYECKOMW NPaKTUKe.

C uenbio 0630pa MMELMXCA NMTepaTypHbIX NUCTOYHW-
KOB NO TEME 3yBONEMUN B MeXAyHapoaHoW Gase [aHHbIX
Hay4HbIX Nnybnmkaumn Pubmed npou3seaeH 3anpoc no k-
YeBOMY CrOBY euvolemia ¢ orpaHuyeHvem BpemMeHu nybnu-
KauuMu nocnegHnMy NATbIO rogamu: No AaHHOMY 3anpocy

due to CHF decompensation [21-24]. At the same time,
the unfavorable effects of diuretics on the prognosis of
CHF have been repeatedly called in question. Indeed,
some studies suggest that the unfavorable course and
outcome in CHF patients are associated with the need
to using high doses of diuretics and the development
of drug resistance, but not with the fact of diuretics
administration per se [25-27]. In particular, the post-
marketing non-randomized study TORIC showed that
torasemide improves the prognosis of CHF patients
compared with furosemide and other diuretics [28].
Therefore, the questions concerning the efficacy of
diuretics in regard to prognosis of CHF patients are still
under debate and do not have an unambiguous answer
in a framework of evidence-based medicine.

However, the need for administration of diuretics,
despite all their advantages and disadvantages, in
managing fluid retention syndrome in CHF has not
been discussed yet due to current unavailability of
alternative variants of treatment [29]. Considering the
above said, a strict approach to the analysis of risk/
benefit ratio is required in choosing the given diuretic
and in determining its optimal dose and duration of
treatment in patients with CHF and signs of congestion
[30].

The starting point of solving the question on the
relevance and extent of diuretics administration is the
fact of hyperhydration in the organism with an increase
in the filling pressure in cardiac chambers and onset
of adaptive neurohormonal reactions. The progression
of water and electrolyte imbalances manifests with the
symptoms of developing congestion in the circulatory
system, which requires the active diuretic therapy [31].
The doses of diuretics may be significantly reduced and,
sometimes, diuretics may be discontinued completely
upon achieving CHF compensation and intravascular
and extravascular fluid volume normalization,
according to the current recommendations [32-34].
This strategy leads to a minimization of side effects and
optimization of therapeutic effects of diuretics. The cut-
off point where the diuretic therapy may be deescalated
corresponds to a state of euvolemia, in which the
optimal fluid volume is achieved in the organism of a
CHF patient. It allows to meet the metabolic demand
of organs and systems without the excessive amount
of interstitial fluid and pathological increase in the filling
pressure in cardiac chambers [35]. The detection of
euvolemia remains the main unsolved problem in CHF
therapy despite the consistency of this definition. There
are currently no commonly accepted highly informative
criteria for diagnosing euvolemia available for the
everyday clinical practice.

To review the literature on euvolemia available in
the international MEDLINE database, we performed a
search using keyword “euvolemia” for the time period
limited by five years. The search produced 92 results
including 18 publications relevant to the subject of
interest. The search using keywords “euvolemic”
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HangeHo 92 nybnukaumu, n3 HuMx 18 paboT COOTBETCTBYIOT
nccnegyemon teme; euvolemic + heartfailure — HaigeHo 30
nybnvkauun, n3 Hux 4 pabotbl N0 Teme HacToswero o63o-
pa; B Hay4yHOW 3neKTpoHHou Gubnuoteke elibrary no 3a-
npocy «3ysornemusa» otobpaHo 94 nybnukaumu, n3 Hux 16
COOTBETCTBYIOT MHTepecytowen Teme. CornacHo npoaHanu-
3UpOBaHHON NuTepatype, Hanbonee oCcTPoO Tema AyBONEMUN,
Kpome 6onbHbix ¢ XCH, BCTaeT anga nauvMeHToB, rocnuranu-
3UPOBaHHbLIX B OTAEMNEHNS aHEeCTE3NONorMM U peaHnMauuu,
a Takke Haxogswmxcsa Ha remogmanmse [36, 37]. B cnyyae
TSXKENoro Unv KpUTUYECKOro COCTOSIHWMA MaumMeHTa u npwu
HanM4ymMn TEeXHWYECKNX BO3MOXHOCTEN onpepeneHne usbbl-
TOYHOro obbema XWAKOCTM B OpraHM3me OCyLLeCTBNSeTCH
NPenMyLLIeCTBEHHO NPAMbIMU METOAaMMN NyTEM KaTeTepuaa-
Lun NpaBsbIX M NeBbIX OTAENOB cepAua C HeNnoCpPeACTBEHHbIM
onpeneneHveM AaBneHust HanonHeHus nonocten [35, 38].
Bwmecte ¢ Tem B nccnegosaHum ESCAPE, aHanuaupytoLlem
cTpaTermio NpUMEHEHNs NPAMbIX METOAOB ONpeaeneHns co-
CTOSIHUSI reMOguHaMUKKN Y B0MnbHbIX C AEKOMMNEHCMPOBAHHOM
XCH pgnsa cBoeBpeMeHHON KoppeKuun ANypeTu4ecKkon Tepa-
num, He GbINO YCTAHOBNEHO CYLLECTBEHHOTO BIIUSHUS U3yya-
€MOW TaKTMKV BEAEHNS NauMeHTOB Ha OTAAaneHHbIV MPOrHo3
cepaeyHon HepocTtatovHocTu [39]. Ha cerogHsilHWI AeHb
OONbLUMHCTBO MccnegoBaTenen CXoQuTCs BO MHEHUW, YTO B
cny4yae XCH onpegeneHne obbema xMakocTu B OpraHn3me u
€ro CoOTBETCTBUSA MeTabonnyeckum noTpebHOCTAM opraHoB
W CUCTEM JOrKHa ObITb OCHOBaHa Ha KOMMIIEKCHOM aHanuse,
BKITHOYAIOLLLEM OLIEHKY KMMHNYECKUX CUMMNTOMOB U NPU3HaKoB
XCH, B TOM uncne ¢ npMMeHeHneM cneumanbHbixX Wkan. Tak,
HanpvmMep, LWKana OLeHKN KNMMHNYECKOro COCTOAHUS 60nbHO-
ro (LLOKC) no3BonsieT oLeHMBaTh HE TONbKO Hanu4yme 3acTtosi
XWAKOCTU, HO U NPOrHO3 60MbHbLIX CepAEYHON He4OCTaTOYHO-
cTtbio [40]. Kpome atoro HeobxoamMm aHanm3 OaHHbIX PYTUH-
Horo nabopaTopHO-MHCTPYMEHTanbHoro obcrnegoBaHus, a
TaKKe pesynsratoB AOMOMHUTENbHLIX METOAOB MCCNefoBa-
HMS, cneundUYHbIX ONS AnarHocTuky aysonemun [41].
HanGonee o6LwienocTynHbIMM METO4AMMU OLIEHKU 3YBO-
neMun SBRSKOTCA KNWMHUYECKME MPU3HAaKK, KOTOpble Xapak-
TEPU3YIOTCA HEeAOCTAaTOYHO BbLICOKUMW MOKas3aTensMu 4yB-
CTBUTENMBHOCTU U crneundunyHocTn. Tak, cornmacHo AaHHbIM
3KCNepTOB MO CEepAEYHON HepgocTaTovHOCTM EBponenckoro
obLecTBa Kapgauornoros, MO CPaBHEHMIO C MPSAMbIM Onpe-
AeneHneM MOBbILEHHOro AABNEHUsA HanoMHEHNs B MPaBoOM
npegcepoun Haubonbluen YyBCTBUTENMbLHOCTBIO obnaga-
€T Hanuune AOBYCTOPOHHUX OTekoB Hor (94%) [35]. BmecTe
C TEM HEOAHOKPATHO [OKa3aHo, YTO perncrpaums AaHHOro
npu3Haka BO3MOXHa TOMbKO Ha NO3QHMX 3Tanax u3bbiTou-
HOrO HaKOMMEHWs XWUAKOCTM B opraHusme (4-8 nutpos), 1
OHa He MO3BONSET CBOEBPEMEHHO pearmpoBaTb Ha WHULM-
aumilo BOAHO-3MEKTPONUTHBLIX HapyweHun y 6onbHbix XCH.
Takve npu3Haku, Kak yBenunyeHume pasmepoB NevyeHu, rena-
TOKMYNSApPHbLIA pedroke, HabyxaHne LWENHbIX BEH, Hanuime
nynbcaumMn SpeMHbIX BEH XapaKTepu3yloTCH COMOCTaBUMON
no BenuyuHe 4yBCTBUTENbHOCTBIO U CNeLMgrUYHOCTbIO 1 No-
3BONSOT AMArHOCTMPOBATL HapyLleHue cTatyca rmapataumum
nNpmbnmanTensLHO B NonosuHe cnyyaes (0T 48 fo 70%). Mpwu
3TOM AaHHble MpU3HaKkM oTcyTCTBYylOT B 22-38% criyyaeB y
OOnbHbBIX C rynepeonemMmnen, AMarHoCTMPOBaHHOW WHBa3WB-
HbiMn MeTtogamu [35, 42]. CornacHo AaHHbIM 3apyb6exHbIX
uccnegosartenem, NOBbICUTbL AUArHOCTUYECKYHO TOYHOCTb Ne-
PEeYMCHEHHbIX KIMHUYECKMX CMMNTOMOB MOBBILLEHWSA AaBne-
HWS HaNOMHEHWA NMpaBbIX Kamep cepaLa MOXHO C MOMOLLIO
NCMNONb30BaHUSA NPUKPOBATHOIO (HOKYCHOIO YNbTPa3ByKOBOrO
uccneaoBaHns apemMHbix BeH [43]. Hapsgy ¢ 9TMMm nosbiwe-

+ “heart failure” produced 30 results including four
references relevant to the topic of review. The search in
the electroniclibrary eLibrary using keyword “euvolemia”
produced 94 results including 16 papers relevant to the
subject of interest. The analysis of literature showed
that, besides CHF patients, the issue of euvolemia is
most relevant for the patients hospitalized to intensive
care units and for the patients on hemodialysis [36,
37]. In case of severe or critical condition of a patient
and in the presence of technical capabilities, the
excessive volume of fluid in the organism is determined
primarily through the catheterization of right and left
cardiac chambers with direct measurements of filling
pressure in the cavities [35, 38]. At the same time,
the study ESCAPE analyzed the strategy of using the
direct hemodynamic assessment methods in patients
with decompensated CHF to timely correct diuretic
therapy. The study did not find any significant impact
of management tactics on the long-term prognosis of
heart failure in patients [39]. At present, the majority of
researchers agree that an evaluation of fluid volume and
its adequacy for the metabolic demand of organs and
systems should be based on the integrative analysis
including the assessment of clinical CHF symptoms
and signs using special scales. For example, a rating
scale of clinical state (RSCS) allows to assess not only
the presence of fluid retention, but also the prognosis in
patients with heart failure [40]. Besides, the analyses of
routine laboratory and instrumental examination data
as well as the results of auxiliary methods of studies
specific for euvolemia diagnostics are required [41].
The most common methods of euvolemia
assessment consist in the detection of clinical signs,
but sensitivity and specificity of such an approach
are insufficiently high. Indeed, according to data of
experts on heart failure from the European Society
of Cardiology, the presence of bilateral leg edema
has the highest sensitivity (94%) compared with a
direct determination of increased filling pressure in
the right atrium [35]. However, it has been repeatedly
shown that the registration of this sign is possible only
at the late stages of excessive fluid accumulation in
the organism (4-8 liters), which does not allow for
a timely response to onset of water and electrolyte
abnormalities in CHF patients. The signs such as
a liver size increase, hepatojugular reflux, jugular
venous distention, and the presence of jugular pulse
are characterized by comparable sensitivity and
specificity and allow to diagnose hydration status
abnormalities in approximately a half of cases (from
48% to 70%). Moreover, these signs are absent in 22—
38% of cases in patients with hypervolemia diagnosed
by invasive methods [35, 42]. According to data of
foreign researchers, the diagnostic accuracy of above-
mentioned clinical symptoms suggesting right cardiac
chamber filling pressure elevation may be increased
using bedside focused ultrasound examination of
jugular veins [43]. Along with it, an increase in the left
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HWe OaBrneHusi B NeBbIX OTAeNax cepaua Koppenupyer ¢ xa-
nobamu Ha oablWKy B MOKOE U Npu hrU3MYECKON Harpyske,
a TaKke OpTOMHO3 (C ypoBHEM YyBCTBMTENBHOCTM 50-66%).
Hanuune TpeTbero ToHa cepaua nNpu ayckynbTaumu Takke
He No3BONHAeT C 4OCTAaTOYHOW TOYHOCTBIO CyAUTb O Pa3BUTMM
3aCTOS XNAKOCTU B opraHname 6onbHoro XCH (4yBcTBUTENB-
HocTb — 73%, cneundudHocTb — 42%). Menkony3bipyaTble
Xpuvnbl B Nerknx obnagarT BbICOKOW OTPMLATENBHON MPOrHO-
CTMYECKOM LEHHOCTBIO C YPOBHEM CNELMUYHOCTH, JOCTUra-
towmm 90%, HO C HM3KMM MoKa3aTenem YyBCTBUTEMbHOCTMH,
He npesbiwatowmm 15% [35, 38, 42]. Kpome atoro, Bce BbI-
LenepevncneHHble NpM3Hak1 Nyb 3aMblKakoT naTtonornye-
CKUIN KacKkaj 3a4epKKU XUOKOCTU B OPraHM3Me M He MOryT
OblTb €ANHCTBEHHBIMU KPUTEPUAMW OLIEHKM 3yBONEMUN NP
NPUHATUN peLLeHns O BO3MOXHOW Aeackanauuv anypetunye-
ckon Tepanum npu XCH. Heckonbko net Hasag Bnepsble Obin
ONUCaH HOBBbIN KIMMHUYECKUA CUMMTOM 3a4EPXKM XXUOKOCTU B
opraHusme 6omnbHoro XCH, oTpaxaroLwmin npemmyLLecTBeH-
HO COCTOSiHME remMoAuHaMukm GonbLioro Kpyra kposoobpa-
LLeHNs — TaK HasbiBaeMoe BeHAOMNHO3 — pa3BUTME OAbILLIKM
B TeyeHne 30 ¢ nocne HakrnoHa Tynosulia Brneped. B Heko-
TOPbIX MCCNeAoBaHUSAX Oaxe NPOAEeMOHCTpMpoBaHa CBHA3b
AaHHoro cumntoma ¢ 6onee yacTblM pas3BUTMEM AEKOMIEH-
caumm XCH. OgHako, HECMOTpsi Ha OOCTYNHOCTb METOAMKM
onpeaeneHnsi, LUMPOKOro NPUMEHEHNsT B PYTUHHOW KNMHUYe-
CKOW NpakTuKe OH Noka He nonyyun [44, 45].

YuntblBas TOT hakT, YTO cTaTtyc rmgpartaumm G0nNbHOro
XCH gaBnsetca BenVYMHOW HEMNOCTOAHHOW, 3aBUCSLLEN OT
MHOIMX YCNOBUI BHELLUHEW Cpeabl U COCTOSIHUS romeocTasa
opraHu3ama, BaXxHoe MecTo B aHanuse TedeHuss XCH un acp-
(PEKTMBHOCTM AMYPETUYECKON Tepanuu 3aHuMaeT AuHaMu-
YeCKU KOHTPOrnb 06bema BbINUTOW W BbIAENEHHOW 3a CYTKU
XWOKOCTU, MPU 3TOM, COrMAcHO AaHHbIM nuTepaTypbl, 06bem
BblAENEHHON XNOKOCTM OOMMKEH COCTaBnATb nopsgka 75%
OT obbema NPUHATOM XMOKOCTU NP COCTOSAHUM 3yBONEMUN
[46]. OTKNOHEHUs COOTHOLWEHMA OObEMOB B Ty WU WHYIO
CTOPOHY CBWAETENbCTBYIOT O HapylleHun cTaTtyca ruapa-
Tauumn n TpebyloT KOppeKLMM MeOuKaMeHTO3HOW Tepanuu y
6onbHbIX XCH. KoHTponb gnypesa LMpoKo pacnpocTpaHeH
B KapaMonormyeckux u TepaneBTUYECKMX OTAENEeHusiX cTa-
LMOHapoB BBMAY [AOOCTYMHOCTM WU BbICOKOW WH(OpMaTMB-
HOCTK, BO3MOXHOCTW CBOEBPEMEHHOrO pearnpoBaHus Ha
HeJocTaTodHoe MNnM M3bbITOYHOE BblAENEHME XUOKOCTU U3
opraHmama. OgHaKko eXeOHEBHbI MOHUTOPUHI XXUAKOCTEWN
NPaKTU4ECKN HEBO3MOXHO OCYLLEeCTBUTb B MOBCEOHEBHOM
XW3HM nNaumeHTa Ha ambynaTopHOM 3Tane OKasaHWs Meau-
LIMHCKOW MOMOLUM BBMAY CYLLUECTBEHHOro HeraTMBHOMO BIU-
SIHUS Ha YpPOBEHb KayecCTBa >U3HW GOMbHOro B crny4vae He-
o6xoaumocTn npoBeAeHus Takux nogcyeTos [32]. MNpu aTom
NPBEPXXEHHOCTb MAUUEHTOB K MPSAMOMY MOACHETY Konuye-
CTBa BbINUTON U BbIOENEHHOW XNOKOCTM KpaHe HU3Kas, YTo
HEraTMBHO OTPaXaEeTCs Ha AMarHOCTUYECKOW 3Ha4YMMOCTu
nccnegosaHus. Kpome Toro, ceegeHusi O MONMOXUTENbHOM
unu otpuuatensHom anypese y 6onsHoro XCH Hukak He kop-
penupyloT CO CTEMeHbio HapylleHus cTaTyca ruaparaumm,
00beEMOM M3ObITOYHOW XMAKOCTU W BENUYUHOW OaBMEHUsI
HanonHeHWsa kamep cepaua.

B kauecTBe JOCTYNHOro M MHpOPMaTUBHOIO MeToda Au-
arHoCTUKN 3YBOMEMUM U KOHTPOMNS Had OObEMOM XMAKOCTH
B OpraHn3mMe pekoMeHayIoT exeaHeBHOe onpeaeneHne seca
naumeHTa 1 Npu ero 3HaYNTENbHOM YBENUYEHUN 3a KOPOTKUM
NPOMEXYTOK BpemMeHU (Ha 2 Kr 3a 1-3 gHs) cyasaT 0 pa3Butum
CUHAPOMA 3a4ePXKKU XXUOKOCTU (C YPOBHEM CNeUMdUYHOCTH
0o 74%) [47]. Mpwn 3TOM, COrMacHO COBPEMEHHbLIM AaHHbIM,

cardiac chambers correlates with the complaints of
dyspnea at rest and physical exertion and orthopnea
(sensitivity value of 50-66%). The presence of a third
heart sound during auscultation also does not allow
to accurately diagnosing the development of fluid
congestion in the organism of CHF patients (sensitivity
of 73%, specificity of 42%). The small bubbling sounds
in the lungs have a high negative prognostic value with
a specificity value reaching 90%, but this sign has a
low sensitivity value not exceeding 15% [35, 38, 42].
Besides, all above-mentioned signs merely surround
the pathological cascade of fluid retention in the
organism and cannot be the only criteria for euvolemia
assessment in making decision regarding a potential
de-escalation of diuretic therapy in CHF. A new clinical
symptom of fluid retention in the organism of CHF
patients has been described for the first time several
years ago. The symptom primarily characterizes the
state of systemic circulation hemodynamics and is
termed “bendopnea’”, i.e. the development of dyspnea
within 30 s after forward inclination of body. Some
studies also demonstrated the relationships of this
symptom with more frequent development of CHF
decompensation. However, despite the availability, this
method has not gained widespread use yet [44, 45].

Considering the fact that the hydration status of a
CHF patient is a non-constant variable depending on
many conditions of the environment and hemostasis
state in the organism, a dynamic control over the
24-h amounts of consumed and excreted fluid is of
high significance for the analysis of CHF course and
effectiveness of diuretic therapy. According to literature
data, the amount of excreted fluid should be about 75%
of consumed fluid in euvolemia state [46]. Deviations
of fluid balance suggest an abnormal hydration status
and require drug therapy in CHF patients. Control
over urine output is widely used in cardiac and
internal medicine departments of hospitals due to its
affordability, high informative value, and possibility of
timely response to the insufficient or excessive fluid
excretion from the organism. However, daily fluid
balance monitoring is hardly possible in everyday life of
patients at ambulatory stage due to a significant effect
on the quality of patient life when such calculations
are required [32]. Moreover, compliance of patients
to direct calculation of consumed and excreted fluid
is extremely low, which negatively affects diagnostic
significance of the study. Besides, data on positive and
negative fluid balance in CHF patient do not correlate
with a degree of abnormal hydration status, excessive
fluid volume, and the values of filling pressure in the
cardiac chambers.

Daily measuring patient weight is recommended as
a straightforward and informative method of euvolemia
diagnosis and control over fluid balance in the
organism. A significant increase in a patient weight for
the short period of time (by 2 kg for 1-3 days) suggests
the development of a fluid retention syndrome with the
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AVHaMyKa Beca SBMSETCA Hecneuudu4HbIM CUMMTOMOM,
3aBUCHALLUM BO MHOIOM OT anvMMEHTapHOro MoBeAeHUs Ye-
rnoBeka, a Takke TepsioWwumM CBOK UHMOPMAaTMBHOCTL Mpu
pa3BUTUM KaxeKCcumn Ha hoHe TSXKEenon cepaeyHon HegocTa-
TouHOCTU [1, 48, 49].

Taknum obpasom, komnnekcHoe dusnkanbHoe obcneno-
BaHMe cnocobHO NOMOYb B ANArHOCTMKE HapyLLeHWs ctatyca
rmapatauum, OfHaKO CyMMapHasi HeBbICOKas YyBCTBUTEMb-
HOCTb M crneunduryHOCTb NokasaTenen AMKTYHT Heobxoau-
MOCTb NPOBeAEHUS AOMNONMHUTENBHBLIX NapakMUHUYECKNX Me-
TogoB o6cnegoBaHmnsA. Tak, CornacHO AaHHbIM aMePUKaHCKMX
YYEHbIX, Y NaLMEHTOB C OTCYTCTBMEM KITMHUYECKUX CUMMTO-
MOB runeprugpartauumn B 65% cnyyaes gmarHoctupoBanach
rmnepBonemMmnss No AaHHbIM OOMOSHUTENBHOMO MHCTPYMEH-
TansHoro obcneposaHus [50, 51].

Cneaytowlet cTyneHbio K 06bEKTUBHOW OLeHke obbema
XXMOKOCTW B OpraHu3Me siBnseTcs npoBegeHne pyTUHHOIo na-
©opaTopHO-MHCTPYMEHTanbHoro obcnenoBaHus. YeenmyeHue
obbema LMpKynupyoLen KpoBm Npy NOBbLILLIEHUN KONUYecTBa
BHYTPMCOCYANCTON XMOKOCTU MPUBOAUT K PasBUTUIO remo-
Aenounn ¢ yMeHbLUEHWEM BEMUYMHBI reMaToKpuTa, YPOBHS
remornobvHa n apuTpPoLMTOB B OBLLEKNMHUYECKOM aHanuse
kposu. OgHaKo, C OOHOW CTOPOHbI, OLEHNBATb Takue uame-
HEHWSI MOXXHO UCKMIOYUTENBHO B AMHaMWKE, BBUAOY BbICOKON
nepcoHansHon BapmabenbHOCTY nokasartenewn, ¢ Apyrow cTo-
POHBbI, 3aCTOW XNAKOCTU B opraHname npu XCH obycnosneH,
B MepByl0 o4yepedb, HAKOMNEHWEM ee WHTepPCTULManbLHOro
KOMMOHeHTa, Torga kak 06bem LIMpKynNupyoLLen KPOBY MOXET
CYLLECTBEHHO HE U3MEHATLCS MNN axe YMEeHbLIATbCS B He-
KOTOpbIX cUTyauusax. Takum obpasom, nokasatenu obLieknu-
HWYECKOro aHanm3a KpoBu obnagalT HEAOCTATOYHOM TOYHO-
CTblO Ans JOCTOBEPHON ANarHOCTUKN ayBonemumn [52—-55].

Hanbonee 4OCTYMHbIM MHCTPYMEHTaNbHLIM METOAOM Auna-
FHOCTMKM 3aCTOS B ManoM Kpyre KpoBoobpalleHus sBnsietcs
peHTreHorpadusi opraHoB rpyaHon knetku [56], ogHako aaH-
HOe uccnegoBaHWe HeAoCTaTOMHO MHGOPMATMBHO Ha paH-
HUX CTagusax HapylweHus rmgpobanaHca opraHm3ma, a Takke
COMPSHKEHO C Ny4eBOW Harpyskonm Ang nauueHTa. B cssAsu ¢
3TM, COrMacHO COBPEMEHHbIM MpeAcTaBneHuaM, nNpoBeae-
HVe peHTreHorpadum nerkux B AMHamunke AN aHanvaa Bbipa-
YXEHHOCTU Nero4YHo-BeHo3Horo 3actos npu XCH He pekomeH-
AyeTcs B KnuHudeckomn npaktuke [32, 57]. PaspabotaH Gonee
YYBCTBUTEMbHbIA CNOCOO AMArHOCTMKM JIErOYHOro  3acTost
— YnbTPa3ByKOBOE OnpefeneHve Hanuyusa B-nuHuim n mnx Ko-
nm4yecTBa B MexpebepHbIX NpoMexyTkax npu axorpadum ner-
KMX, KOTOPbIA SIBNSIETCA NEPCNEKTUBHBIM U AOCTYMHBIM METO-
AOM OnpeAeneHns NoBbILLEHNS AaBMNEHUS HaNOMHEHNS NEBbIX
otaenos cepgua. Mpuyem pag oTe4ecTBEHHbIX U 3apyOexHbIX
y4eHbIX B CBOUX paboTax EMOHCTPMPYIOT CBA3b KONMYecTBa
B-nuHuiA, onpegensieMbix Npu ynsTpa3ByKOBOM MCCRenoBa-
HWKM Nerkux, ¢ otaaneHHsM nporHosom XCH [42, 58].

B npoaHannanpoBaHHbIX Nybrnmkaumsax CyLlecTBYHT OT-
AenbHble paboThbl, ndyyawme cneumduryeckne n3mMeHeHus
noYyeyHoro KpoeoToka y 6onbHbix XCH B oTnnumne ot 340po-
BbIX NOAEN, Korga B OTBET Ha ObICTpoe BBeAeHUe n3bbiTou-
HOrO KONMMYeCTBa XMUAKOCTU 1 yBennyeHme obbema LmpKynm-
pytoLLen KpoBu, Habnoganock napagokcanbHOEe CHUXKEHuEe
KPOBOTOKa B MOYKax ele A0 perncrpaumm noBbILLEHHOTO
AaBneHns B Kamepax ceppua. Takum obpasom, ynetpas-
BYKOBOE CKaHMpOBaHWE MoyeKk B nepcnekTnBe MoxeT ObiTb
MCMONb30BaHO ANA PaHHerW AWarHOCTUKM rmnepsBonemMun y
B0nbHbIX CEpAEYHON HeJoCTaTOYHOCTLIO [59].

BesycnoBHO, ogHMM M3 Hanbonee MH(POPMAaTMBHBLIX He-
WHBAa3MBHbIX METOAOB ONpeAeneHns AaBfeHNs HanonHeHns

specificity value up to 74% [47]. Moreover, according
to current state of knowledge, the changes in body
weight represent an non-specific symptom largely
depending on human alimentary behavior and losing
its informative value in case of developing cachexia in
the presence of severe heart failure [1, 48, 49].

Therefore, a comprehensive physical examination
can help diagnosing the abnormal hydration status,
but its overall low sensitivity and specificity dictate the
necessity of performing additional paraclinic methods of
study. Indeed, according to data of American scientists,
hypervolemia was diagnosed in 65% of patients with
the absence of clinical hyperhydration symptoms
according to data of additional instrumental study [50,
51].

The next step to the unbiased assessment of fluid
balance in the organism is an administration of routine
laboratory and clinical examination. An increase in
the circulating blood volume due to an increase in the
amount of intravascular fluid leads to the development of
hemodilution with a decrease in hematocrit, hemoglobin,
and red blood cells in complete hematological analysis.
However, on the one hand, such changes may be
assessed exclusively in dynamics due to high personal
variability of the parameters. On the other hand, fluid
retention in the organism is primarily caused by the
accumulation of its interstitial component whereas the
amount of circulating blood may change insignificantly
or even decrease in some situations. Therefore, the
parameters of general blood test have insufficient
accuracy for proper diagnosis of euvolemia [52-55].

The most affordable instrumental method for
diagnosing pulmonary congestion is an X-ray of thoracic
organs [56], but this study is insufficiently informative
at the early stages of fluid imbalance in the organism
and is associated with the radiation exposure to a
patient. In this regard, according to current views, chest
X-ray over time is not recommended for the analysis
of severity of pulmonary vascular congestion in CHF
in clinical practice [32, 57]. More sensitive approach
to diagnose pulmonary congestion consists in the
ultrasound assessment of B-lines and their number in
the intercostal spaces during pulmonary echography,
which is a promising and affordable method for a
detection of elevated filling pressure in the left cardiac
chambers. Moreover, some national and foreign
scientists demonstrate the associations of chest X-ray
B-line number with a long-term CHF prognosis [42, 58].

Among the analyzed publications, there are a few
papers reporting the specific changes in the renal blood
flow in CHF patients in whom, unlike that in healthy
people, a paradoxical decrease in the renal blood flow
occurred due to a rapid infusion of excessive amount
of fluid and increase in circulating blood volume even
before the registration of increased pressure in the
cardiac chambers. Therefore, renal ultrasound may be
used in the future for early diagnosis of hypovolemia in
patients with heart failure [59].
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Kamep cepaua SBNSETCA axokapauorpadumyeckoe uccre-
OOBaHWE C OLEHKOW AMHAMWKU OMamMeTpa NpocBeTa HUXKHEN
ronown BeHbl B 3aBUCUMOCTM OT dhasbl AbixaHus. [pu ymeHb-
weHnn anametpa MeHee 50% BO Bpemsi rnybGokoro BOoxa
MOXHO 3aKMNo4YMTb O MOBLILEHUN AaBNEHUS HamnonHeHus B
npasoM nNpeacepann Boille 7 MM PT. CT. (4yBCTBUTENBHOCTb —
12%, cneundunyHocTb — 40%). [ina yBenuyeHus 4OCTynHOCTH
MeToAa pAd yYeHbIX NpeanaratoT Cnonb3oBaTk MeTof (hOoKyC-
HOrO ynbTPa3ByKOBOrO UCCIe0BaHns B OLEHKe Konnabuposa-
HUS HUXXHEW NOMNoWv BeHbl BO BPeMs BAOXa y aMbynaTopHbIX
nauneHToB [60, 61], onpegensioT cucTonuyeckoe AasrneHune
B MPaBOM Xenyaoyke No CKOPOCTW MOTOKa TPUKyCnuaanbHON
peryprutaumu, 4To Nno3BonsAeT Nony4nTb KOCBEHHOE NpeacTaB-
fieHVe 0 BeNMYMHe AaBreHns B NIEBOM Npeacepann, a Takke
aHanusupyrT NaTonornyeckoe N3MeHeHne COOTHOLLEHUS Mu-
koB S/D B neroyHbIx BeHax (4yBcTBUTENbHOCTL — 83%, cneuu-
rYHOCTb — 72%), CKOPOCTEW TPAHCMUTPANBHOIO NOTOKA W UX
OTHOLLEHWE K CKOPOCTW ABWMXEHMS KOMbLiA MUTPanbHOro Kna-
naHa (4yBCTBUTENBHOCTb — 66—92%, cneunduyHoCcTb — 28—
55%) [35]. Takum oGpa3om, ynesTpasByKOBOE MccregoBaHue
3aHUMaeT BaXKHble NO3VLUWM B OMarHOCTMKE 3aCTOMHBbIX HAB-
nenui npu XCH, ogHako oTaenbHble Kputepumn He obrnagaroT
AOCTaTOYHON TOYHOCTBIO U BOCMPOM3BOAUMOCTbBIO U OOMKHbI
paccMaTpyBaTbCst B COBOKYMHOCTU C MPOYUMM KITMHUYECKNMM
1 NapaknuHU4YecknMmn AaHHbivm [32, 62].

B npoaHanuanpoBaHHON nuTepaType 4acTo BCTpevaTcs
paboTbl, AEMOHCTPUPYIOLLME BbICOKYH YyBCTBUTENBHOCTL U
crneundunyHocTe GruommMneaaHcoMeTpum B OLeHke obbema
XWOKOCTU B opraHuame. [JaHHbIi MeToq nokasan CBOK CO-
CTOSATENBLHOCTb B ONpeAeneHun ayBonemun y 60onbHbIX, Ha-
xogsawmxes Ha remoguanuse [37]. B nocnegHee Bpemsi Bce
Gonble paboT MNocBAWEHO u3yveHuto 6GuovmnegaHCHOro
aHanusa coctasa Tena y 6onbHbix XCH ¢ uenbto gMarHocTu-
KM MaTONOrM4ecKoro yBenuyeHns XMaxkoctu B opraHmame [51,
63, 64]. JanbHenwee pa3BuTMe AAHHOMO HanpaeneHus 3a-
KrnovaeTca B onpegerneHun GuommnegaHcHoro noteHuuana
OTAENbHbIX OPraHoB M TKaHeW. Tak, yCTaHOBMEHO 3HaYUTENb-
HOe u3MeHeHue OmovMMneaaHCHOro noTeHuuana B Nerkux
npy HaNM4YuM 3acTosi B Marnom Kpyre KpoBoobGpalleHus [65].
Takum obpaszom, GruommneaaHcomeTpus obrnagaeTt BbICOKAM
noTeHunanom B AMarHOCTUKE JyBONeMuu, ogHako TpebyeT-
Cs CTaHgapTM3auusa METOAUKM UCCRedoBaHus U Kputepues
OLeHKM cTaTyca rugpataumm 6onbHbix XCH.

CornacHo MHeHuo 3aKkcnepToB Accouunaunm cepaeqHon
HepocTaTodHocTM EBponerickoro obLuiecTBa kapamonoros
[35], Hanbonee nepcnekTMBHBLIM HanpaeneHWeM B AnarHo-
CTUKe 3yBonemMun sBnseTcs pa3paboTka HOBbIX Broxmmmnye-
CKNX MapKepoB 3aCTOS XMOKOCTU B OpraHn3me. Takummn map-
Kepamu SBNAIOTCA MO3TOBOM HaTPUAYPETUYECKMI NenTug un
N-koHUeBOn hparmeHT ero npeglecTseHHuka [66]. Hecmo-
TPSA Ha JOKa3aHHY 3HAa4YMMOCTb MO3rOBOrO HaTpunypeTuye-
CKOro nenTuga B AMarHOCTUKE OCTPON UM AEKOMMEHCUPOo-
BaHHON XCH [67-69], namMeHeHMe KOHUEeHTpauuuM OaHHOro
Mapkepa ganeko He Bcerga o6bLeKTUBHO OTpaxaeT AMHaAMUKY
o6bema XUOKOCTN B OpraHnsme, a LUMPOKUA pedepeHCHbIN
WHTEpBan CHWKXaeT YyBCTBMTENBHOCTb U CNELM@PUYHOCTb No-
Kasatens B guarHoctuke aysonemum [70-73].

B kavecTBe nepcrnekTMBHbLIX BUOXMMNYECKNX MapKepoB,
oTpaxalLlmx cTeneHb rmneprugparaumn opraHvusma, B 3a-
pybexHbix nybrnmkaumsax paccmatpusaloTcs pacTBopumas
dopma knactepa auddepeHumposkn CD146 [74], yrne-
BOAHbIN aHTUreH CA-125 [75] n agpeHoMeynuvH [76], KOHUEeH-
Tpaums KOTopbIX, NO pesynsrtatam NPOBeAEeHHbIX ccnenoBa-
HWUI, accouMMpoBaHa C AMHaMUKOW cTaTyca rmapartaumm, oa-

Echocardiography assessment of changes in
the lumen diameter of inferior vena cava depending
on the respiratory phase is undoubtedly one of the
most informative noninvasive methods for assessing
the filling pressure in the cardiac chambers. When
the diameter is less than 50% during full inspiration,
it may suggest an increase in the right atrial filling
pressure over 7 mmHg (sensitivity of 12%, specificity
of 40%). To increase the availability of method, some
researchers propose using the focused ultrasonic
study in the assessment of inferior vena cava collapse
index during inspiration in ambulatory patients [60,
61]. It would allow to determine the right ventricular
systolic pressure by tricuspid regurgitant flow velocity
providing an indirect measure of left atrial pressure and
to analyze the pathological changes in S/D peak ratios
in the pulmonary veins (sensitivity of 83%, specificity
of 72%), transmitral flow velocities, and their ratios
to mitral annulus velocity (sensitivity of 66-92%,
specificity of 28-55%) [35]. Therefore, ultrasound
examination is essential for diagnosing congestion
phenomena in CHF, but isolated criteria do not provide
enough accuracy and reproducibility and should be
considered in combination with other clinical and
paraclinic data [32, 62].

The analyzed literature often contains works
demonstrating high sensitivity and specificity of
bioimpedansometry for the assessment of fluid
balance in the organism. This method showed its
substantiality for the determination of euvolemia in
patients on hemodialysis [37]. In recent years, the
number of works focusing on bioimpedance analysis of
body composition in CHF patients aimed at diagnosis
of pathological increase of fluid amount in the organism
has been increasing [51, 63, 64]. Further development
in this area requires the determination of bioimpedance
potential of individual organs and tissues. Indeed, a
significant change in bioimpedance potential in the
lungs in the presence of pulmonary congestion has
been found [65]. Therefore, bioimpedansometry is
highly promising for euvolemia diagnostics. However,
the standardization of study method and criteria of
hydration status assessment in CHF patients are
required.

According to the expert opinion from Heart Failure
Association of the European Cardiology Society [35],
the development of new biochemical markers of fluid
retention in the organism is the most promising area
in diagnosing euvolemia. The brain-type natriuretic
peptide and N-terminal fragment of its precursor
represent such markers [66]. Despite the fact that
significance of brain-type natriuretic peptide in
diagnosing acute or decompensated CHF [67-69]
has been proven, the changes in concentration of this
marker are not always objectively reflect the changes in
fluid amount in the organism whereas a wide reference
range decreases the sensitivity and specificity of this
indicator in diagnosing euvolemia [70-73].
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HaKo WX NMPUMEHEHNEe Ha CEroAHsALHUA AeHb HEAOCTAaTOYHO
N3y4YEeHO M OrpaHM4yeHo HayyYHbIMK nccriegosaHnsmu [35]. B
npoaHanu3npoBaHHOW NuTepaType HangeHa pabota, nsyya-
IoWas Takom BMOXMMUYECKUIA MapKep, Kak Pe3ncTWH, KOTo-
pbii, BONPEKM NPEANONOXEHUSM yYeHbIX, He Koppenuposan
C axokapgunorpadunyeckummn nokasaTtensamy 3acTtod B CucTe-
mMe kpoBoobpalueHus B rpynne u3 120 6onbHbix XCH u, co-
OTBETCTBEHHO, HE MPOAEMOHCTPUPOBan AnarHOCTUYECKOro
noTeHumarna B Ka4ecTse mapkepa aysonemum [77].

Takum 06pa3oM, Ha OCHOBaHWW MNpOAHaNU3NPOBAHHOMN
nuTeparypbl, MOXHO 3aKMIO4YNTb, YTO OCHOBHOE 3HaveHve B
oueHke craTyca rugparaumm 6onbHoro XCH Ha cerogHALWHUIA
AeHb yAenseTcs KOMMIEKCHOW OLEHKe KIMHUYECKNX CUMMNTO-
MOB ¥ NpW3HaKkoB. [lononHuTenbHblIE METOAbl NCCNeaoBaHus,
Takne Kak peHTreHorpadumsa opraHoB rpyaHOMN KMeTKM U 3Xo-
Kapguorpaduyeckoe wuccnegosaHue, YCNEWwHO WUCNOonb3y-
I0TCA ANA YTOMHEeHUs napameTpoB remoguHamukn. Ocobyto
HaCTOPOXEHHOCTb criegyeT NPosiBNSATb B ANArHOCTUKE 3yBO-
nemun y 60nbHbIX NOCNe KynMpoBaHWs OTEYHOro CMHAPOMa U
peLleHnn BOnpoca O BO3MOXHOCTW Mepexofa Ha npuem noa-
AEepXMBaKLLNX 403 MOYETOHHbIX NpenapaTos, B 3TOM Crnyyae
ONTUMarnbHbIA CTaTyC rMaparaummn AormKeH ObiTb NoaTBEPX-
AEH BCEMU JOCTYMHbIMU NAPaKMUHUYECKMMU MeToAamn. Yib-
Tpa3BYKOBOE MCCrefoBaHWeE NErknx u npumeHeHne Gnonmne-
AaHCHOro onpegerneHns Konuyectea XWAKOCTU B OpraHu3me
NpeacTaBnsalTCA BeCbMa NepCrneKkTUBHbIMA METOAAMU U Ha-
XOOSATCH Ha Nopore LUMPOKOro BHEAPEHNS B PYTUHHYHO KINHK-
YecKylo MpakTuKy, Torga Kak noumck Hambonee onTMmanbHOrO
BMOXMMNYECKOrO MapKkepa, OTpaxaroLwero CTeneHb 3aepxKkm
XMOKOCTN B OpraHusMe, SIBNAETCA OOHOW U3 nepsoovepen-
HbIX 3a4a4 MEAMLMHCKON Hayku B riedeHmmn 6onbHbix XCH.
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Available literature suggests that the promising
biochemical markers characterizing a hydration degree
of organism include the soluble form of differentiation
cluster CD146 [74], carbohydrate antigen CA-125
[75], and adrenomedullin [76] whose concentrations,
according to study results, are associated with the
changes in a hydration status. However, the use of
these markers currently remains insufficiently studied
and is limited by scientific research [35]. The analysis of
literature revealed the paper focusing on a biochemical
marker resistin, which, unlike previously thought, did
not correlate with echocardiography parameters of
circulatory congestion in the group of 120 patients with
CHF and, therefore, did not demonstrate diagnostic
potential as a marker of euvolemia [77].

Based on the analysis of available literature, we
conclude that the integrative assessment of clinical
symptoms and signs currently plays key role in the
assessment of hydration status in CHF patients. The
additional methods of study such as chest X-ray and
echocardiography are successfully used for the accurate
assessment of hemodynamic parameters. One should
be especially alert in diagnosing euvolemia in patients
after the reversal of edema syndrome and in solving the
question on a possibility of administering maintenance
doses of diuretics, in which case, optimal hydration
status should be confirmed by all available paraclinic
methods. The ultrasound examination of lungs and the
use of bioimpedance assessment of fluid amount in
the organism are considered promising methods and
may be widely implemented in routine clinical practice
whereas a search for the most optimal biochemical
marker characterizing a degree of fluid retention in
the organism remains one of the primary objectives of
medical science aimed at treatment of CHF patients.
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