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Pesrome

Beenenue. Ha 070 Xupypriryeckyx naryeHToB IPUXOAUTCA HOYTH TPETh BCEX CTy4YaeB CEICICa, JIeYeH e KOTOPOro XapaKTepu3yeTcsl BLICOKVMMM 3aTpaTaMI,
IINTENbHOCTDIO, PMCKOM OCTIOXHEeHWi1. BroMapKepbl Py paHHeiI AMarHOCTHKeE MO3BO/IAIOT MOTYT ChIIPaTh PELIAIOIIYI0 PO/Ib B OLjeHKe 9()()eKTVBHOCTH
IIPOBOAVMOTO JIedeHns 1 AuddepeHIaabHON JYarHOCTUKMA.

Ilens. VI3yunTb 0cO6EHHOCTI FUATHOCTVIKY CETICHCA C TIOMOIIBIO 6110MapKepoB, 9 (eKTUBHOCTD MX IPVIMEHEHIST B XUPYPIUIeCKOl IPaKTHKe.
Marepuansl 1 MeTOfbI. BoironHeH 0630p gaHHbIX B PubMed, CochraneLibrary, ScienceDirect, eLIBRARY. Bsutut mpuMeHeHs! CliefyIolyie KpUTepun
TS MICK/TIOYEHM sl aHA/IM3MPYeMbIX MaTepHasioB: ONMCAHe OT/e/TbHbIX KIMHNIECKIX CTy4YaeB; KHUTY M JOKYMEHTBI; CPABHEHME Pe3y/IbTaToB IedeHns. B
TIPOBENECHHDIN aHa/N3 13 116 IepBUYHO BBIABIEHHOTO ICTOYHMKA BK/II04YeHbI 30.

Pesynbratsl. Ha cerogHsIHmit ieHb BbIAE/SIIOT HECKOIBKO IPYIII 610MapKepoB, IPUMeHAeMBIX IIPY JAHHOI TATO/IOrMN. II0CTOSHHO HOBbIIIEHHbIE YPOBHI
CRP u PCT xoppenupyoT ¢ cenTudeckumym ocnoxHennsamu. Ho i Haf€KHOI MHTepIIpeTaly pe3y/bTaToB X C/IeAyeT ONpenenaTh B iuHaMuke. V3
TPYIIIbI IPOBOCIA/INTENBHBIX IUTOKIMHOB HanboIee YacTo mpyMeHseTcs IL-6, Ho OH HeOCTaTOYHO HafiéKeH KaK KPUTEPHIL, OTPaHNIeHHO UCIIONb3YeTCs
B K/IMHMYECKOII IpaKTyKe. [IpecercyH myyiie BCero MOAXOMNUT /1A PaHHE IMaTHOCTUKY, HO €r0 MCIIOIb30BaHNe OTPAaHNYMBAETCS BHICOKOI CTOMMOCTDIO
MCCIIEJOBAHMI M OTCYTCTBUEM YETKO YCTAHOB/IEHHOTO MOPOTa.

3akmouenne. broMapkepsl IIMPOKO IPYMEHAIOTCS B PaHHEl AMarHOCTYIKE CETICICa, IIPOTHO3MPOBAHNY MCXO/IA M KaK JOIIO/THUTENbHbI KpUTEPHil Py
BBIOOPE pal[OHa/IbHOI aHTVOMOTVKOTepanyy. OFHAKO, {0 CUX ITOP «I/Iea/IbHbI» G1IOMapKep CeICuca He OLpefierieH, TPe6yoTcst IIyboKast 06beKTUBHAS
VHTEePIIpeTaLys VX VICIIONIb30BaHMA, a TAKXKe OlleHKa BO3MOKHOCTY VX KOMOVHVIPOBAaHHOTO ITPYMEHEHMA.
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Abstract

Introduction. Surgical patients account for almost a third of all cases of sepsis, its treatment means higher costs, longer duration, risk of complications.
Biomarkers in case of early diagnosis and can also play a crucial role in assessing the effectiveness of treatment.

The purpose of the study. To study the features of sepsis diagnostics using biomarkers and their effectiveness in surgical practice.
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Materials and methods of research. Data were reviewed in PubMed, CochraneLibrary, ScienceDirect, eLIBRARY. The following criteria were applied to
exclude the analyzed materials: description of individual clinical cases; books and documents; comparison of treatment results. 116 sources were initially
identified and 51 sources were included in the analysis.

Results. Today there are several groups of biomarkers used in this pathology. Consistently elevated CRP and PCT levels correlate with septic complications.
But for a reliable interpretation of the results, they should be determined over time. In the group of proinflammatory cytokines, IL-6 is the most commonly
used but it is not reliable enough as a criterion and is used to a limited extent in clinical practice. Presepsin is best suited for early diagnosis but its use is
limited by high cost of tests and lack of a clearly defined threshold.

Conclusion. Biomarkers are widely used in the early diagnosis of sepsis, predicting the outcome and as an additional criterion for choosing rational antibiotic
therapy. However, so far the "ideal" biomarker of sepsis has not been determined, an assessment of their use and the possibility of their combined use are
required.
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BBenenne

Cerncuc ABIACTCA CTIEACTBIEM HapyIIeHNI MMMYHHOTO OTBeTa
opraHyaMa Ha MH(eK1uo [15, 26], 1 ero pacIpoCTPaHEHHOCTD CPeRy
B3POC/IBIX NTALMEHTOB B OT/E/IEHNSIX peaHVMaLMy Y MHTEHCUBHOM
Tepanuu coctasfeT 15,2 cryvast Ha 1000 rocnmTanmmu3upoBaHHbIX,
13 KOTOPBIX 36—-37 % HaXO[ATCA B COCTOAHUM CENTUYECKOTO IOKa
[2, 3]. Ha pomto Xupypru4eckux IaIyeHTOB IPUXOAUTCS IOYTU
TpeTb Bcex cmydaes [10, 24]. JledeHne 60NIBHBIX € CEIICUCOM, XapaK-
Tepu3yeTcs 60/Iee BHICOKMMI 3aTPaTaMI, J/INTETBHOCTBIO, PUCKOM
ocnoxxHeHmit u cMepTy [20]. Prck cMepTy OT cercuca JOCTUTaeT
30 %, Tskemnoro cencuca — 50 % u cenTuyeckoro 1mokxa — 80 %, 4to
cocTaBpjIAeT OKOJIO 5,3 MJIH cMepTelt B rof [15, 24]. Crenyet oT-
METUTD, YTO JaHHAS IIATO/IOTYA IIPUBORUT He TOTBKO K BLICOKOMY
IIPOLICHTY CMEPTHOCTY, HO I 3HAYNTE/IbHBIM 3aTpaTaM CUCTeMBbI
3npaBooxpaHeHu [13, 24].

CrreioBaTeNIbHO, CYILIECTBYeT OYeBYIHAS IOTPEOHOCTD B paHHEM
pacrio3HaBaHUM U IpyMeHeHn 6or1ee 3P PeKTUBHBIX CTpaTernit
BeJIeHNs MALVIEHTOB JU/IsI CHVDKEHVSI PUCKa Pa3BUTHA cericuca [1,
25,27]. B cBsa3u ¢ 3TMM HEOOGXORMMOCTD IPOBEIEHNS paHHE 06~
€KTUBHOJ ¥ TIOTHOLIEHHONM AMAarHOCTUKU CETICHCa, a TaK)Ke Ha-
3HaYeHe OCHOBAHHOTO Ha Hell JiedeHNs1, MOXKeT CTaTb OCHOBOM
IS Iy 4LIeHNUsI COCTOSTHIS GONBHOTO U MICXOAA CEIITUYEeCKIX CO-
crostami [1, 15].

Y4uThIBasg BaXKHOCTb paHHETO Hadasla JIeYeHN, CYIeCTByeT
HEOOXOIMMOCTD IIOCTAHOBKM IMAarHO3a Y Ha3HAYEeHWS TeYeH NS
B MaKCMMaJbHO KOpOTKue cpoku [1]. Buomapkeps! npu paH-
Hell JMarHOCTMKe Celcyuca Mo3BosAT auddepeHIMpoBaTh
MH(}EKINIO OT peaKIy opraHu3Ma Ha BOCIIaIUTENbHbII IPO-
necc [13, 25]. VIx ucrnonp3oBaHMe MOXeT CBITPaTh PeIIaoNIyI0
POJIb, IPefOCTaBIsIs MHPOPMALINIO, TI03BOJISIONIYIO 06eCIednTh
OBICTDPYIO [MATHOCTUKY, OLIeHUTD 3¢ (HheKTUBHOCTD IIPOBOAVIMOTO
nedenus [1].
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Ilenb uccnegoBanms. V3yuntb 0cO6€HHOCTU [UATHOCTHUKI
Cercuca ¢ MOMOLbI0 61OMapKepoB, 3G PEKTUBHOCTD UX IPHMe-
HeHISA B XMPYPrUdecKoil IpaKTHKe.

Marepuaibl M METOABI

Boimonnen 0630p manubix B PubMed, CochraneLibrary,
ScienceDirect, eLIBRARY. Ilouck oCyIecTB/IEH O K/TI0YEBBIM
CTIOBaM: «CETICKC», «OromMapkep», « INF», «CRP», «PCT», «PMN»,
«PTX3», «PSEP», «IL-1P», «IL-6», «<LCN2», «<ELANE», «CD64»,
«SDC-1», «<BNP», «<suPAR», «PLA2-II», «SIRS». Taxoxe 6511 mIpo-
BeJleH IIOVUCK CTaTeil B HayYHBIX JKypHaIaX. bpum mpuMeHeHbl
CIenyolye KpUTepUI II VICK/IIOUeHNA aHA/IM3VPYeMbIX MaTe-
PMAJIOB: OIJCaHNUe OTASTbHBIX KIMHINYECKUX CTy4aeB; KHUTY U
TOKYMEHTB]; CpaBHEHHe pe3y/IbTaToB JledeHNA. B mpoBeneHHbI
aHa/u3 13 116 NepBUYHO BbLABIEHHOTO ICTOYHMKA BK/IIOUEHBI 29.

Pesynprarni

Ha ceropustiiamii ieHp 0611iee KOMIIecTBO GMOMAPKEPOB, IPH-
MEHVMBIX 1151 JTOIO/THUTEIbHOM IMAarHOCTYUKI CETICUCa TIPEBBIIIaeT
178, HO TOKa3aTe/IbHBIMMU ABJIAIOTCA He Bee. IIpennoxkeHo yeTbipe
K/Tacca IarHoCTIIeCKUX 610MaPKePOB: OATBEP)KAIOLIIE HATIIIE
VIV OTCYTCTBUe 3a60/IeBaHMA, NOKa3bIBatomye 3ppexTnBHOCTD
TepaIny; KOppeIpyoliye ¢ KIMHIYeCKUM Pe3y/IbTaToM; IpuMe-
HsleMble I CTpaTUUKALNY WK CTaLUPOBaHs 3abomeBanmit [1].
C 1e/IbI0 AMArHOCTUKY CEIICHCA VICIIONIb3YI0T B OCHOBHOM TOJIBKO
ITOATBEPIKIAOLIVIE HA/IIMYI€E U/ OTCY TCTBIE 3abonesanus [1-10].

OnTrManbHbIM B KIVMHNYECKOI MIPAKTUKE IS JUATHOCTUKM
CEeIITIYECKNX COCTOSTHII U OLIeHKY 3¢ (HeKTUBHOCTU aHTUMUKPOO-
HOIt Teparyyu 6bU1 Ipu3HaH npokanbiuronuH (PCT) [11, 12, 21],
KOTOPBIIT 3apeKOMEH/I0Ba/I cebst KaK OffMH U3 Hambosee 00bek-
TYBHBIX MapKepOB OaKTepyaTbHOM MH(EKINN C IyBCTBUTEIBHO-
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CTBIO U CIIeLM(PUIHOCTDIO, FOCTUTAIONIET B OT/e/IbHBIX IPYIINAX [0
100 % [12, 21]. PCT - BbIcOKO crieniiMIHBIIT TOKA3ATENb U CUNTAETCSE
Hanbostee JOCTOBEPHBIM KPUTEPYEM KOHTPOJISI TEUEHST TSKETON
MH(EKIUM U CETICHCa [0 CPABHEHUIO C APYIUMI MapKepaMu BOC-
aJIEHNs, TAKUMI, Kak comepkanne C-peaktuBHoro 6enka (CPB),
KO/I4ecTBO JelikonyTos, COD u TeMneparypa Tena [11, 12, 21].
B HOpMe koHLIeHTpanusa PCT coctasnser meree 0,05 Hr/mi, ipu
XPOHIYECKIX BOCII/INTE/IbHBIX VIV Ay TOXMMYHHBIX 3a00/IeBaHIAX
9TOT IIOKa3aTeNb MeHbIle 1K paseH 0,1 Hr/min. IIpu BupycHbIX
VUTH JIOKAJIbHBIX OaKTepuanbHbIX MHGeKUmax — Hivke 0,5 Hr/miL,
TIPY CeIICHCe, CeNTIYEeCKOM 1IoKe — Bbimle 10 (tabm. 1) [11-14, 21].

Ta6bnnma 1
KoHIleHTpauusA NpoKanbIMTOHIHA U e€ 3HAYEHIE
Table 1

Procalcitonin concentration and its value

3'2023

3unavyenne koHuenrpamm PCT
The value of the PCT concentration

Konuenrpanus PCT (ar/m)
PCT Concentration (ng/ml)

Hopma < 0,05-0,1
Standard

Hanmmune Xponndeckux Bocrma- <0,1
JIVTENbHBIX VIV Ay TOUMMYHHBIX

3aboyeBaHui

The presence of chronic inflammatory
or autoimmune diseases

Hamune BUpycHBIX MHBEKIMIT <05
The presence of viral infections

Hamune j1erko mim yMmepeHHO <0,5
NpOTEKAIOLEl TOKaIM30BaHHOM
6akTepuaabHOI NHDeKIMN

The presence of a mild or moderate
localized bacterial infection

CCBO, MHO>XXeCTBEHHbIE TPaBMBHI, 0,5-2
HOBOPOXX/I€HHOCTD

Systemic inflammatory reaction,
multiple injuries, newborn

Tsokeras 6akTepranbHas nHpeKus, > 10
CETICHC, TIONMMOPTaHHas HeAOCTATOU-
HOCTb

Severe bacterial infection, sepsis,

multiple organ failure

ITpecencun (PSEP) - 6enok, Buepsble onucauHblil B 2005 .
TPYIIION ATIOHCKUX y9eHbIX MemmiuHcKoro yansepcurera Vsars
[15]. Konrentpauust PSEP B KpoBu 6bICTPO pacTeT Ipy pasBUTHN
CHCTEMHBIX MH(EKINIL, CEIICHCa, TSHKEIOTO CENCICA U CEIITIIECKOro
moKa [15-19, 29]. MexanusM nosbimenys yposHa PSEP xapmn-
Ha/IbHO OT/IMYAeTCA OT MEXaHM3Ma IIOBBIIICHV IPYIUX IIPOBOC-
[IA/INTENBHBIX MAPKEPOB, TAKNX, KaK (PaKTOp HEKPO3a OIyXosIel
(TNF), untepnetikus-1p (IL-1P) u nurepneiikun-6 (IL-6), PCT, CPB

168

MOSCOW

Iournal

[15, 29]. ITpn cucTeMHOM BOCIIaJIeHMY yBeM4eHNe IIOKa3aTeneit
PSEP mpoucxonut [0 IOBBILIEHN YKa3aHHBIX MapKepoB [26-29].
Yposuu PSEP 4eTko OTpakaloT TsDKeCTb TedeHMs CeTCHca M COOT-
BETCTBYIOT CTEIIHN TSDKECTH ITALVEHTOB, OIIpefie/IAeMbIM COITIACHO
mpyrum mkanam oneHkn: APACHE II, SOFA, MEDS [26-29]. ITpu
KOHTpoJIe Tepanmu cericuca PSEP 6bicTpo cHipKaeTcst wt, Hao60poT,
HOBBIIIAETCA I, B OT/IMYNE OT APYIVIX MAPKEPOB, OTpaXkasi peabHYI0
AVHAMMKY CeIICYICa, TI03BOJIIET IIPOTHO3MPOBATh CXO M PeLIVIUBLI
TedeH cericyca [26-29]. Taxoke, cleffyeT OTMETHUTb, YTO IOBBIIIEHIe
yposH: PSEP 1ipu cericuice cBA3aHO ¢ yBelIuueHNeM BepOSTHOCTI
JIeTaJIBHOTO MICXOJ]a, @ CHIDKEHNUE — C YBe/IMYeHeM BO3MOXKHOCTI
BBDKMBaHMsA [15]. B crenmanbHOM MCCIENOBaHMI TTIOKA3aHO, ITO
PSEP namty4imM 06pa3oM OTpakaeT AMHAMIKY TSDKECTH CeIICHCa,
B CpaBHEHUN C APyTUMU Mapkepamu [14, 15].

B kauecTBe MOTEHIMATbHBIX OMOMAPKEPOB ObUIN MCCTIETOBAHBL
IPOBOCHA/INTE/IbHBIE IMTOKMHEBI, YYaCTBYIOLVE B CICTEMHOI BOC-
Ha/mTebHOM peaktmi, Takue kKak TNE IL-1p n IL-6, a taxoke CPB.

TNE IL-lB u IL-6 — IMTOKMHBI, KOCBEHHO yKa3bIBalolye Ha
VIMMYHHBIII OTBET OpTaHN3Ma, Ha TY VIV MHYIO TPaBMY VI MH(EK-
o [12]. TNF u IL-1P, aKTHBMpYs KIEeTKY SHOTETINS, IPYBIIEKAOT
LVIPKY/IUPYIOLIVe B IIa3Me KPOBY ITO/IMMOP(PHOANICPHBIE TeKOLIUTDI
(PMN) B MecTo noBpexxaens [12]. LlutokuHbl, monagast B KpOBSIHOE
PYCO, IPOBOLVPYIOT TMXOPAJKY U APYIUe CUCTEMHbIE CYIMIITO-
Ml [12]. Makcumanbhble sHadeHA TNF perucTpupyior B oCTpyro
a3y saboseBaHILsL, 3aTEM OTMEYAETCSI €T0 OCTENIEHHOE CHIDKEHIE
[21]. IL-6, ycunuBast BBIpabOTKY IEYEHBIO PEareHTOB OCTPOIt (asbl,
CTUMY/IMPYeT U3MEHEHNs B BBIPAOOTKe K/IETOK KOCTHBIM MO3LOM,
B CBSI3U C 3TUM BbIpabaTbIBaeTCst OOBbIIIe TOMMOPQHOSIIEPHBIX
JICJIKOLIVITOB 1 IIOBBIIIAETCA PeaKTUBHOCTD opranyusma [12]. Takum
00pa3oM, JaHHBIE [IUTOKMHBI OTBETCTBEHHbI 34 Pa3BUTIE CYCTEMHOI
BOCIIQ/INTE/IBHOI PEAKIINIA, B CBSSM C ITUM MOTYT OBITh IPUMEHEHbI
B KauecTBe 6roMapkepos cericrica [12]. CiexyeT OTMETUTb, 9TO KaK
paBuio, yposHy TNF u IL- 1 HOBBIIIAIOTCS IPY IPaMOTPHULIATEIHOM
cericrice [5]. VI3 Tpex OIMCaHHBIX ITPOBOCIIATNTENBHBIX IIUTOKMHOB
IL-6 6ortee pyrux npuBeKaer K cebe BHUMAHNME KIMHUIUCTOB [5].
OH 6071ee HafIe>KHO OIpefe/sIeTCs B I/Ta3Me KPOBI, YeM ABa IPYTUX
nuToKMHa [5].

ITosbiuenue yposusi IL-6 B KpoBu HAGTIORAIOT IIPY MHOTUX
IATONIOIMYECKUX COCTOSHISAX: IPAMOTPHULATE/IbHBIX OaKTepIaTbHbIX
Y BUPYCHBIX MH(EKIVAX, TAKEbIX BOCIAINTEIbHBIX IIPOLieccax,
CeTIC1Ce, TPAaBMaX, CHCTEMHBIX 3a00/IeBAaHMAX COENMHUTEIbHOIL
TKaHM, BacKynuTax [23, 29]. Y 3goposbIx mopeit IL-6 B m1asme
IPaKTUYECKU He 0OHAPYXMBAETCsI, €T0 YPOBHU KOJIEOMIOTCS OT
1 go 10 Hr/mMn. OZHAaKO OHM CYyILIECTBEHHO YBEINYMBAIOTCA BO
BpeMA BOCIa/ieHNsA 1 MOTyT focturaTb 100-1000 Hr/m ipu cen-
cuce [23, 29]. YpoBeHb IL-6 MOXeT CIIONTB30BAaThCA KaK MapKep
aKTMBHOCTY BOCIIA/ICHNA U «IIUTOKMHOBOTO IITOPMa», IIPU 3TOM
3HAYNUTENIbHOE yBeNm4eHne KonuenTpauym IL-6 asngerca npep-
BeCTHUKOM Pa3BUTIA NOMVOPTAHHOI AUCHYHKIVIN U JIeTa/IBHOTO
ncxopma [23, 29].

CPB 3apexoMeHfjoBas1 ceOs1 KaK 3HAIMMBII GroMapKep MH(EK-
1y u BocraneHus [5]. OH AB/IAeTCA OFHNMM U3 PeareHTOB OCTPOil
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(a3l — 6/IKOB, CHTE3 KOTOPBIX B II€YeHN IIOBBIIIAETCS C YIACTIEM
IL-6 [5]. Tax xak BO BpeMs 0CTporo Bocrasnenus yposeHb CPDB mo-
BBILIAETCST OBICTPEe, YeM YPOBHIU [PYTUX PEareHTOB OCTpPOIt (asbl,
TECT [IO/ITOe BPeMsI VICIIOIb30BAJICS /IS BBLB/IEHNS BOCIIA/INTENbHBIX
vt MHGEKIMOHHBIX 3a60meBanmit, 0cobeHHo B regmarpuu [5]. Ero
HU3Kasi CHelUpUIHOCTD — HENOCTATOK JYIA €r0 VICIIO/Ib30BaHNsA
KaK OyoOMapKepa CeNTUIeCKIX COCTOSHMIT Y B3POC/IBIX, OBHAKO OH
UCIIONb3YeTCA UL paHHeTro BbIABJICHIA HavasIa Celicyca (B TedeHue
IIePBBIX 24 YacOB), MIMEHHO B 3THX YCIOBIAX €T0 YyBCTBUTE/IBHOCTD
CUMTAETCS OYeHb BBICOKOI [5].

[Tentpaxcun-3 (PTX3) - eme ofuH 610K, MMEIOIINIL CTPYK-
TypHOe cxofcTBo ¢ CPDB [5]. PasnuyHble TUIIBI KJIETOK MOTYT
IIPOAYLpPOBATDh NIEHTPAKCUH-3 IIPY BO3[ENCTBUN NTePBUYHBIX
BOCII/INTE/TBbHBIX CUTHAIOB [5]. OH MMeeT XOpOLIYI0 IPOTHO-
CTUYECKYI0 IeHHOCTD A1 IPOrHO3MPOBaHNA CMEPTHOCTH Y T1a-
LIMEHTOB C cemcucom [20].

Jpyrumuy, onpenenieMbIMU MOJIEKY/IAPHO-TeHETHYEeCKIM ITy-
TeM, OroMapKepamu B/stioTCs mmokamH-2 (LCN2) u skcrpeccns
Heitrrpo¢unos (ELANE) [28]. HabrogaeTcst B3anMOCBS3b MEXIY X
TIOBBILIEHMEM ¥ CUCTEMHO BOCTIA/INTEIbHON peaKLeit IIpy cercuce
[28]. CnepyeT otmeTuTh, uT0 LCN2 11 ELANE MOTyT 6BITD CBSI3aHBI He
TOJIBKO C CETICHICOM, HO ¥ IIEPUTOHITOM, MEHMHTMTOM, THEBMOHME,
mHQEKIVelt ¥ BOCIIATIEHIIeM, BBICOKO 3KCIIPECCUPYIOTCS M MOTYT
CITY>KUTD MOJIEKY/LIPHBIMU MUIIeHAMN [28].

CD64, BbicokoadGUHHBI GparMeHT KpUCTa/UIU3YIOLEroCs
y-penenitopa I nmMmyHoro6ynmHa yenoseka G (FcyRI), sxcipeccn-
pyeTcs Ha Makpodarax, MOHOLIMTAX 1 903UHO(IIAX. Y 300POBbIX
mogett akcrpeccust CD64 B HelfTpoduyrax HAXOTUTCA Ha O4eHb HU3KOM
ypoBHe. OTHAKO y L], THPUIUPOBAHHBIX GaKTePIIIMI, IKCIIPECCIIS
CD64 Ha HeltTpodmIax MOYKET ObITh HOBBIIIIEHA B TEYEHNE HECKONBKIX
wacoB B 10 u 6ortee pas, 4T0 03BO/SIET Ay epeHIIMPOBATD HENTPO-
(IUIBI B COCTOSHMM IIOKOS 11 aKTUBMPOBaHHBIe [21, 29]. YeToiranBoe
IOBBIIIIEHME JAHHOTO TI0Ka3aTes CBUAETEIbCTBYeET O HeapheKTuB-
HOCTM aHTUOAKTEPHUAIBHOI Teparm [29].

Cunpexas-1 (SDC-1) - 6uomapkep merpafariin IIMKOKAINKCA,
YBEIMYMBACTCS C TSDKECTBIO CENTUYECKOTO COCTOSHIA M CBA3AH C
IUIOXVIM ITPOTHO30M Y ITALIVIEHTOB C cercucoM [23]. VimeeT xoporryio
IIPOTHOCTUYECKYIO LIEHHOCTD LA IPOTHO3MPOBAHI CMEPTHOCTI
y TALVIEHTOB C CEIICUCOM — YyBCTBUTETBHOCTD 0k0/10 80-87% [29].
Yposenb (SDC-1) 6omee 240 Hr/MI MOTYT IIPeCKa3aTh HEFOCTATOY-
HOCTb KPOBOOOpALLleHIs WM CMepTh [29].

Mosrosoit HaTpuitypeTundeckuit nertus (BNP) npencrasnser
€060t ceppievHbIIT HATPUITY PETUIECKIIT IETTHFHBII TOPMOH 13 32
amMmHOKUCOT [22]. CepredHble MUOLIUTHI IPEACTABIAIOT COOOI
OCHOBHOI1 MICTOYHUK IIENTUJIOB, CBA3aHHbIX ¢ BNP, mpu atoMm, ipu
CWJIBHOM BOCHAJIeHUM HapyIIaeTcs TOMeoCTa3 BCell CepievHo-
COCYAMVCTOJ CUCTEMBI, ¥ €TO CHHTe3 IoBbIIaeTcs [22]. [laHHbIN
MPOLIeCC CBsA3aH ¢ 06pa3oBaHMeM 3HAYUTEIPHOTO KOMNYECTBa
IIPOBOCHA/INTENTBHBIX (PAKTOPOB C BHICOKOI KaPAMOTOKCMYHOCTHIO
[22]. BaxxHO, 4TO pasBUTHE BEHTPUKY/LIPHOI HUCHYHKIIUK IPO-
MICXOAUT y>Ke Ha paHHMX CTaJMAX CeIITMYecKoro mokKa [22]. Kak
CIE[ICTBYE, MMEHHO CepfiedHasi HeTOCTATOYHOCTD — Hambosee
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3HAYNMTETbHOE KIMHNYECKOe IIPOAB/IeHIe CeNTNYeCKOro LI0Ka, a
HOBpPEeXAeHe MUOKap/ia — ONHO 113 paHHUX IPOABJICHMI CeIITU-
YecKoro mIoka [21-22], IpuBOAAIMNX K TUIIOKCUY Iepudepude-
CKMX TKaHell ¥ JIeTa/IbHOMY cxony [21]. PanHMe uccnefoBanus
IOKa3asy MoBbllleHne ypoBHeit BNP npu centuyeckom mioke,
0CO6EHHO Y HALMEHTOB C BEHTPUKY/ISPHOI KOHTPAKTU/IBHOIL
HeJIOCTaTOYHOCTDIO [22]. [IefICTBUTENIBHO, IIPU CENCHCe YPOBEHDb
BNP orpurjarenpHo Koppenupyert ¢ ppakiuest BBI6poca 1eBoro
)enyprodka. BNP B mrasme ABdgeTcsa HaJieXKHBIM MapKepOM I
BBIABJICHNA ITAIMIEHTOB C Pa3BMBIIEICA Jelpeccyell MUOKapya,
BBI3BAHHOIT cercucom [21].

Penrenrtop ypoxnHasHOro akTuBaropa masMmuHorena (suPAR)
— 9TO HOBBIII 6MOMapKep CHCTEMHOTO BOCIIA/IEHN, TOCKOTIbKY
OH CTabM/IPHO CBsI3aH C BOCIIAJIEHNEM 1 IMMYHHOI aKTHBAI{yell
[14]. YpoBEnM suPAR B KpoBU KOPpeIUPYIOT C YPOBHAMM YCTaHOB-
JICHHBIX BOCIIA/IUTENbHBIX 61IOMapPKEPOB, @ TAK)Ke TOBBIIIAIOTCS
IPY BOCIIAINTE/IbHBIX 3a00/IEBAHIIX U MIPECKA3bIBAIOT UX [14].
Yposenb suPAR >12 Hr/M/I IpecKa3bIBAIOT JIeTa/IbHBIN ICXON B
teyenne 30 mHeit [29].

®oconnmasza A2 I rpynmst (PLA2-IT) nmpeacrasnser co-
601t pepMeHT, 0OHAPYIKEHHDIIT B Psifie TKaHel 1 CEKPETOPHBIX
npopykrax [26]. KonnenTpanusa gepMeHTa B IIasMe pe3ko
BO3pacTaeT IpU TKeNbIX MHPEKIMAX M 3a00/TeBaHNAX, CO-
IPOBOXX/AMOIMXCS TeHepalu30BaHHBIM BocanenneM [26]. Ha
CETOMHSAIIHNII AeHb OHA ABJISIETCS IEePCIEKTUBHBIM OrOMapKe-
POM HapacTaHNUA BOCIIAJIMTE/IbHOI peaKIuy Ipu cercuce [26].
CToJIKO NOBbIIIEHHbIE KOHIIEHTPALNy B CbIBOpoTKe PLA2-II
KPOBM yKa3bIBAIOT HEOIATOMPUATHBIN MCXOf, ¥ HALMEHTOB C
cericucom [19].

Takum 06pasoM, B KadecTBe [JOIIOTHUTEIbHON AMATHOCTKI
cericrca Haboriee IIepCIeKTUBHBIM [IPECTAB/IAETCS IPUMEHEeH e
HECKO/IbKUX BUJOB 611OMapKepoB (TabiL. 2).

3akIoueHne

bromapkepp! IMPOKO NPUMEHAIOTCA B PAaHHEN IMAarHOCTHKE
CeTICHCa, MPOTHO3MPOBAHUY MCXOJA M KaK JOIOTHUTE/NbHBIN
KpUTEpUit IpK BbIOOpe paLiMOHANIbHON aHTUONOTUKOTEPATINNL.
IMocrosuno nossienHble yposHyu CRP u PCT xoppenupyroT
C CeNTUYEeCKUMHU OCIOKHeHuAMN. Ho gia HapéxHol nHTEp-
IpeTalyy pe3ylbTaTOB UX CIIENYeT ONPENENATh B JMHAMUKE.
V3 rpynmsl IpoBOCIIaINTENbHBIX IUTOKMHOB Haybosree 9acTo
npumenseTcs IL-6, HO OH HeJOCTaTOYHO HafIEXXEH KaK KpuTe-
puii, OTPaHMYEHHO MICIIONb3YEeTCA B KIMHUYIECKON ITPaKTHUKe.
ITpecencun my4ie BCero MOAXOAUT I/A paHHEN JMAarHOCTUKMY,
HO €T0 MCIIONb30BaHye OTPAHNYMBAETCA BBICOKOJ CTOMMOCTDIO
MICCTIENOBAHMUIT I OTCYTCTBMEM YETKO YCTAaHOBIEHHOTO MOPOTa.
B nrore 5o cux nop «upeanbHblil» 610MapKep Cercuca He orpe-
merneH, TpebyeTcst TIyOoKas 0O BEKTUBHAS MHTEPIIPETALS X
UCIoNb30BaHyA. Heob6xommMa faipHelas OleHKa BO3MOXXHOCTI
KOMOVHIPOBAHHOTO IIpUMeHeHMst 6110MapKepoB, UX UCIOIb30-
BaHIUA C [PYTYUMM METOHAMY AMATHOCTUKIL.

169



I\/IOCKOBCKI/IIZ

H(ypHan

3'2023

MOSCOW

Iournal

Tabnuma 2

3HavyeHusa 6MOMapKCPOB IIpu Ccercuce M MHbIX 3a00/meBaHMAX

Table 2

Biomarker values in sepsis and other diseases

Buomapkep 3HaueHNe B [UATHOCTHKE CENTUYECKIX COCTOSHMIT JlpyTite NPUYMHbI OBBIIEHILA
Biomarker Significance in the diagnosis of septic conditions Other reasons for the increase
ITpoxanpumTonuH | IIpu cemcuce, cenTUYecKOM IIOKe IIOKa3aTeMy pesbila- | [TocTHAaTaIbHbII IePUO, MaLAPYA, OCTPBII PeCIMpPaTOPHbII
Procalcitonin 10T 10 Hr/mi; obienne PCT MOXeT CTy>KUTb MOKa3a- | AMCTPeCcC CUHAPOM MHQEKIVIOHHOTO reHe3a, MHPUIMpOoBaH-
TeJleM HapacTalolleil OIMOPraHHOM HelOCTaTOYHOCTI HbIil TAHKPEATUT, PeBMaTOMIHbIN apTPUT, POXKUCTOE BOCIIaJIe-
[11]. Hue [12].
In sepsis and septic shock, the indicators exceed 10 ng/ml; | Postnatal period, malaria, acute respiratory distress syndrome
an increase in PCT can serve as an indicator of increasing | of infectious origin, infected pancreatitis, rheumatoid arthritis,
multiple organ failure [11]. erysipelas [12].
IIpecencun IoBbimeHMe YPOBHA MpeceNCcuHa OTPaXkaeT TAXKECTh OCTpBIl pecIMpaTOpHBIIL AVICTPECC CUHAPOM, OCTpas ImoJed-
Presepsin TEYeHVIsI CEIICIICA, PUCK CMEPTHOCTH, YTO IIOMOTAET U/ieH- | Hasl HeLOCTaTOYHOCTH, [IBC-cuHApOM, rprbKoBast MH}peKIys
TUGULIMPOBATh MALVEHTOB C HANOOIbIIEN BEPOSITHO- [17].
CTBIO YXYAIIEHNU COCTOAHMA [17], oTpaxkaeT auHaMuKy | Acute respiratory distress syndrome, acute renal failure, DIC
TeyeHns cerncuca [26]. syndrome, fungal infection [17].
An increase in presepsin levels reflects the severity of
the course of sepsis, the risk of mortality, which helps
to identify patients with the highest probability of
deterioration [17], reflects the dynamics of the course of
sepsis [26]
TNF OTMeuaeTcs BrIpa)KeHHOE TIOBbIIIEHNEe KOHIIEHTpaIun Mok moce mony4eHHO TpaBMBbI, 03kora; [IBC-cungpom;
TNF B ocTpyio dasy 3aboneBaHus. ayTOMMMYHHBIe 3a00/IeBaHILs; a/IepridecKie IPOLeCChl, B T.4.
B mepBble CyTKM 3TOT IIOKa3aTe/lb BO3PACTAET, Ha TPETbM | PeLUANB OPOHXMAIBHOI aCTMbI; OCTPBII KPU3 OTTOP)KEHIs
CYTKU HadMHaeT OCTEIIeHHO CHIDKAThCA [21]. TpPAHCIIAHTATa; IICOPUa3; MIeNOMHas 60/Ie3Hb; KOMTareHo3;
There is a marked increase in TNF concentration in the OCTPBIT IAHKPeaTUT; MUKO3 [21].
acute phase of the disease. Shock after injury, burns; DIC syndrome; autoimmune
On the first day, this indicator increases, on the third day | diseases; allergic processes, including recurrence of bronchial
it begins to gradually decrease [21]. asthma; acute crisis of transplant rejection; psoriasis; myeloma;
collagenosis; acute pancreatitis; mycosis [21].
IL-1B KonuenTpanust IL-1B B mepBble CyTKM 3HaUUTENIbHO MO- | Ty6Gepkyres, HIHEBMOKOHMO3; Ay TOMMMYHHbIE 3a00/IeBaHNA:
BbIlIeHa (gocTuraeT 200 mr/mi) [21]. 3aTeM IIOCTeNIeHHO | peBMAaTOMAHBII apTpuT, 60o1esHb KpoHa, caxapHbiii fuaber 1
CHIDKaeTcs 1 Ha 7 cyTku Habmogenys IL-1P B 4,4 pasa TUIIA;
MeHblIlle UCXOFHOro [21]. OTTOp)KeHNe MoYevHoro TpaHcianrara; CIIV]I; muenoneitkos;
The concentration of IL-1f on the first day is significantly | BomocaTokeTOYHBDI1 T€KO3;
increased (reaches 200 pg/ml) [21]. Then, IL-188 gradually | cuHApOM AMCCEMMHMPOBAHHOTO BHYTPUCOCYAVCTOTO CBEPTHI-
decreases and on the 7th day of observation, it is 4.4 times | Banus kposu [23].
less than the initial one [21]. Tuberculosis, pneumoconiosis; autoimmune diseases:
rheumatoid arthritis, Crohn’s disease, type 1 diabetes mellitus;
kidney transplant rejection; AIDS; myeloid leukemia;
hairy cell leukemia;
disseminated intravascular coagulation syndrome [23].
170 OBb30Pbl / REVIEWS
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IL-6

YcunusaeT BHIPabOTKY IedeHbI0 6€/IKOB OCTpOIt a3k,
Bimoyas CPB, a Taxoke CTUMyIMpPYyeT BEIPabOTKY 110-
MMOPHOSIIePHBIX /IEHIKOLMTOB; OTMEYAeTCsI ITOBBI-
meHue ¢ 1 1o 3 CyTKu Ipu CENTUIeCKOM COCTOSHUM,
YPOBHM B KpOBM MOTYT flocTurath 100-1000 Hr/mx [5].
3HauMTeNbHOE yBeMMIeHe KonuenTpanun IL-6 apnaerca
IpeNBECTHUKOM pPa3BUTUA HOHVIOpFaHHOﬁ HI/IC(l)yHKIU/II/I n
JIeTa/IbHOTO MCXOfA.

It enhances the production of acute phase proteins by the
liver, including CRP, and also stimulates the production of
polymorphonuclear leukocytes; there is an increase from 1
to 3 days in a septic state, blood levels can reach 100-1000
ng/ml [5]. A significant increase in the concentration of
IL-6 is a harbinger of the development of multiple organ
dysfunction and death.

TpaBmbl, ayTOMMMYyHHBIe 3a60meBans, BVU-undekmmus,
ayutepruy, 6poHxManbHas actMa [23].

Injuries, autoimmune diseases, HIV infection, allergies,
bronchial asthma [23].

CPb
C reactive protein

VccnepnoBaHne ypoBHeit

CPB npumeHsieTcs Jyis onpeneneHusi 3pPpekTMBHOCTI
TepaIuu, I/ BBIABIEHNS PaHHero Havajla cercuca (B
TedeHMe IePBbIX 24 4acoB), MIMEHHO B 3TUX YCTIOBUAX €T0
YyBCTBUTENbHOCTD CUMTAETCS OYeHb BBICOKOII [18].
Exploring the levels

CRP is used to determine the effectiveness of therapy, to
detect the early onset of sepsis (within the first 24 hours),
it is in these conditions that its sensitivity is considered
very high [18].

BakrepuanpHble, IprOKOBbIe, BUPYCHble MHPEKIMY, NHAPKT
MMOKap/a, TPaBMBI, XPOHIYECKIE BOCTIA/IUTE/IbHBIE POLIECCHI
[19].

Bacterial, fungal, viral infections, myocardial infarction,
injuries, chronic inflammatory processes [19].

Ilentpakcun-3
Pentaxime-3

VIMeeT XOPOLIYIO IPOTHOCTUYECKYIO LEHHOCTD IS [IPO-
THOSVIPOBAHUS CMEPTHOCTH Y IIALJEHTOB C CEIICUCOM
[20].

It has good prognostic value for predicting mortality in
patients with sepsis [20].

CHHJPOM IIONMKVCTO3HBIX SIMTYHUKOB, pEBMATOMIHBII aPTPIT,
uHpapkT Mrokappa [20].

Polycystic ovary syndrome, rheumatoid arthritis, myocardial
infarction [20].

HeapPEeKTUBHOCTY aHTUOAKTEPUAIbHON Tepanuy, mpo-
IPecCpOBaHMUM CENITUYECKOTO COCTOSHIS, YYBCTBUTENb-
HOCTb 0KO/o 87-89% [29].

Persistently elevated levels indicate the ineffectiveness

of antibacterial therapy, the progression of the septic
condition, and sensitivity of about 87-89% [29].

LCN2 PaHHs AMAaTHOCTMKA CEIICHCA VI MOHUTOPUHT Iporpeccr- | IlopakeHne modek v Muokapfa NHQEKI[VIOHHOI 3THOIOT I
poBaHs 3a60/1eBaHNsA C TOPa>KeHMEM ITOYeK 1 Muokapaa | [28].
[28]. OT™meuaeTcs B3anMOCBA3b MeXAy ero nossiutenneM | Kidney and myocardial damage of infectious etiology [28].
M CUCTEMHO BOCIIA/INTE/IbHOMN peaKLyeil Ipy cercuce
[28].
Early diagnosis of sepsis and monitoring of disease
progression with kidney and myocardial damage [28].
There is a relationship between its increase and the
systemic inflammatory response in sepsis [28].

ELANE ITokasaTe/b BOCIIA/INTENBHOTO TOBPEXAEHNUS TKaHel MertacTasupoBaHe CBETTIOK/IETOYHOTO T0Y€YHOK/IETOYHOTO
[28]. paka [30], 31mokadecTBeHHbIE HOBOOOPA30BaHIsI IIOIKENY0Y-
OTMeyvaeTcst B3aMMOCBSI3b MEX/Y €r0 IOBbILIEHNEM U HOJ1 ¥ MOTIOYHOII XKeJle3, SHAOMETPUS, IIMIEBOA U XKeMyaKa
CUCTEMHOJT BOCIIAJINTENbHOI peakiueit mpu cencuce [28]. | [28].
An indicator of inflammatory tissue damage [28]. Metastasis of clear cell renal cell carcinoma [30], malignant
There is a relationship between its increase and the neoplasms of the pancreas and mammary glands, endometrium,
systemic inflammatory response in sepsis [28]. esophagus and stomach [28].

CD64 YcTOYMBO MOBBILIEHHDIE YPOBHY CBUJIETENILCTBYIOT O MoskeT CTy)XITb OffHVM U3 HOBBIX METOJOB JUaTHOCTUKMY aK-

TUBHOJI MIKOOaKTepyanbHoit MHpekun Tybepkynesa [25].
It can serve as one of the new diagnostic methods for active
mycobacterial tuberculosis infection [25].
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Cunpekas-1
SDC-1

VMeeT XOpOLIYIO TPOTHOCTUYECKYIO LIeHHOCTD /LA IIPO-
THOSVMPOBAHWS CMEPTHOCTH Y IALIMEHTOB C CEIICUCOM,
4yBCTBUTENIbHOCTD OKO/IO 80-87% [29].

YposHM > 240 HT / MJI MOTYT IIP€iCKa3aTh HEJlOCTATOY-
HOCTb KPOBOOOpaIeHNs My cMepTh [29].

It has good prognostic value for predicting mortality in
patients with sepsis, sensitivity is about 80-87% [29].
Levels > 240 ng/ml can predict circulatory failure or death
[29].

TpaBmbl opranos 6promHoit monoctu [29], IBC-cunppom [24].
Abdominal injuries [29], DIC syndrome [24].

Mo3roBoit Ha-

YposHM> 113 0T / M1 MOTYT IIpeiCKa3aTh JieTalbHbII

MHbapkT M1oKapHa, TUIIepTpodus cepilia I IETOYHas TUIep-

HA3HOTO aKTUBATO-
pa IIa3MMHOTeHa
(suPAR)
Plasminogen
Urokinase Activator
receptor (suPAR)

teuenne 30 gueir [29].
Levels > 12 ng/ml predict a fatal outcome within 30 days
[29].

TPUITypeTUdecKnil | MCXOZ B TedeHue 28 [Hell, YyBCTBUTEIBHOCTD OKO/o 86% | TeHsus, TOJIA [20, 21].

nentuy, (BNP) [29]. Myocardial infarction, cardiac hypertrophy and pulmonary
Brain Natriuretic Levels > 113 pg/ml can predict death within 28 days, hypertension, PE [20, 21].

Peptide (BNP) sensitivity is about 86% [29].

Penjerrtop ypoku- | YpoBHM = 12 HI/MJI IpefCKa3bIBAIOT JIETANBHBI MCXOR B | 3a60/IeBaHyIsI II0YEK, OIIYXOMN, CUCTEMHAsI KpacHast BOTYaHKa

[26,27]
Kidney diseases, tumors, systemic lupus erythematosus [26, 27]

Docdonnmasa A2
II rpynmsr (PLA2-
D)

Group II
phospholipase A2
(PLA2-I)

CTOlIKO IOBBIIIEHHbIE KOHI[EHTPAIUN B CBIBOPOTKE KPO-
B yKa3bIBaIOT Ha HeGHaFOHpMﬂTHbIﬁ ncxon y IMaIMEeHTOB
¢ cericucoM [29]. AKTMBHOCTD CHIDKEHA Ha paHHMX 9Ta-
I1axX CEIICMCa, HO 3HAYNMTE/IbHO IIOBbINIACTCA HA ITIO3HUX
[28].

Persistently elevated serum concentrations indicate an
unfavorable outcome in patients with sepsis [29]. Activity
is reduced in the early stages of sepsis, but increases
significantly in the later stages [28].

OCTPbII}’I IIAaHKPEaTNT, IEPUTOHUT, MHOXXECTBEHHbIE TPABMbI,
aprpomartun [27].

Acute pancreatitis, peritonitis, multiple injuries, arthropathies
[27].
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