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Time Course of Changes in Lipopolysaccharide-Binding Protein
and Lactate in the Blood of Patients with Polytrauma
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Ilens uccedosanuss — OUEHNTHh KINHAYECKYIO H MPOTHOCTHYECKYIO 3HAYMMOCTh YPOBHEI JIMIIONOIHCaXaPU/ICBSI3bIBAIOIIETO
nporeuna (JIIIC-CII) u naktarta B KPOBH NAMEHTOB C MOJUTPABMOIl B KPUTHYECKOM COCTOSIHUM. Mamepuan u memooot.
IIpoBezieH aHaMU3 Pe3yJILTATOB 00CIIE0OBAHNS OCTPAIABIINX C MIOJUTPABMOIi B KPUTHYECKOM COCTOSIHHH, KOTOPbIE PETPO-
CIIEKTHBHO GBI Kaccuduuuposansl B cootBeTcTBuH ¢ Kpurepusvmu ACCP/SCCM (1992 r.): SIRS (n=18), nokanbHas un-
dexuusa (n=36), cencuc (n=27), Ts:Kensiii cencuc (n=12) u centuyeckuii mok (n=6). Ciayyaii cunraamn nndexnueii npu yc-
TaHOBJIEHHH MCTOYHMKA HH(MEKIMHU H eT0 MUKpoOHoIornueckoM noarsepskaeHun. Conep:kanue JIIIC-CII B cbiBOPOTKE KPOBH
onpezensiii Ha UMMyHOXeMmuToMuHeceHTHOM anainu3atope <IMMULITE ONE»> (CIIIA), nakrata B 1eJIbHOI BEHO3HOU
KkpoBu — Ha ananmsatope «<Roche Omni S» (Tepmanust). Pesyavmamot. Y 81% nauueHTos ¢ HoaMTpaBMoii K 5—7 CyTKaM oT-
MeyaeTcs pa3BuTHe HH(EKIMOHHbIX 0CTIOKHEeHN; y 45% kK 8—10 cyTKaM IHarHoCTHPYeTCs CEINCHC, TSKeJoe TeueHHe KOTo-
POro XapaKTepu3yeTcs NPUCOeIMHEHUEM OIUPE3HCTEHTHON rPaMOTPUIATEIbHOI MHKPOQIOpPBI. YCTaHOBJIEHO PaHHEe yBe-
JIMYeHHe KOHIIEHTPALYH U YaCTOTHI BCTPEYaeMOCTH IMaTHOCTHYECKUX YPOBHEI! JIMIIONOINCaXapH/ICBI3bIBAIONIETO IIPOTENHA
(JITIC-CII) B CHIBOPOTKE KPOBH y NAIIMEHTOB € MIOJUTPABMOM /10 MUKPOOHOJOTHYECKOTO TIOATBEP;KIEHUsT HH(DUIMPOBAHUS.
ITokaszana cuibHas NpsiMasi KOPPeJSIHOHHAS CBA3b MexkaAy ypoBHsMu Jaktara u JIIIC-CIIL. 3axarouenue. Ilonyyennsie 1an-
HbIEe CBU/IETEJIbCTBYIOT O IMAaTHOCTHYECKOi1 U nporHocruyeckoii 3Haunmoctu JIIIC-CII u nakTaTta 1 0 BO3MOKHOCTH HCIOJIb-
30BaHUs ITHX NOKa3aTeseil B KauecTBe PaHHUX MapKepOB rHOIHO-CeNTHYECKUX ocIokHeHuil. Kimoueguie cnosa: nommrpas-
Ma, CHH/IPOM CHCTE€MHOTO BOCHAQJIMTEIBHOTO OTBETA, CENICUC, JIMIIOINOINCAXaPU/ICBA3BIBAIONIHI IPOTEHH, JAKTAT.

Objective: to estimate the clinical and prognostic value of the blood levels of lipopolysaharide-binding protein (LPS-BP) and lac-
tate in critically ill polytrauma patients. Subjects and methods. An analysis was made of the results of an examination in critical-
ly ill polytrauma victims who were retrospectively classified in accordance with the 1992 ACCP/SCCM criteria: systemic inflam-
matory response syndrome (7=18), local infection (n=36), sepsis (n=27), severe sepsis (n=12), and septic shock (n=6). A case
was regarded as infection when the source of the latter was established and it was microbiologically verified. The investigators
determined serum LPS-BP levels by an immunochemiluminescence analyzer (IMMULITE ONE, USA) and venous whole blood
lactate concentrations by a Roche Omni S analyzer (Germany). Results. The development of infectious complications was noted
in 81% of the polytrauma patients by days 5—7; by days 8—10, 45% were diagnosed as having sepsis whose severe course was
characterized by the addition of polyresistant gram-negative microorganisms. An early increase in the concentration and fre-
quency of diagnostic levels of serum LPS-BP was ascertained in the polytrauma patients before infection was microbiologically
verified. There was a strong direct correlation between lactate and LPS-BP levels. Conclusion. The findings suggest that LPS-
BP and lactate are of diagnostic and prognostic value and may be used as early markers of pyoseptic complications. Key words:
polytrauma, systemic inflammatory response syndrome, sepsis, lipopolysaccharide-binding protein, lactate.
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BBenenne

OpHOIl 13 OCHOBHBIX TIPUYNH JICTAJIBHOCTH Y TIOCTpa-
JIABIIIX B KPUTHIECKOM COCTOSTHUH, TIEPEHECIINX IIOK 1 KPO-
BOTIOTEPIO, ABJISAIOTCSA MH(MEKIFOHHbIE ocaokuenus [1—4].

Introduction

Infection complications are one of the main causes of
mortality in critically ill patients after shock and blood loss
[1—4]. The common infectious agent is the opportunistic
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[Ipu aTOM YacTo Bo30ymTeeM HHDEKITHI SBISETCS YCITOB-
HO-TIATOTEHHAST TPAMIIOJIOKUTEIbHASL U/WMIN TPAMOTPHIA-
TesibHast MUKpoduiopa [4—6]. B ciyuae MaccuBHOiT Gakrepu-
QJIBHOI KOHTAMUHAINN WK Hed((HEKTUBHOCTH JIOKAIBHOTO
OTBETa TTPOUCXOIUT MCCEMUHANNS NHMEKINH, ITO KITIHH-
YeCKU MaHU(ECTUPYET Pa3BUTHEM TEHEPATH30BAHHOTO BHYT-
PUCOCYICTOTO BOCTIAJIEHHSI — CHCTEMHOTO BOCIIAJIMTETEHO-
ro orBeta (CCBO nim SIR) [7].

B nacrosiee BpeMsl MHOTHE UCCIIEZIOBATEIH 1 TIPaK-
THYeCKHe Bpauw mpu auarHoctrke SIR mpupepskuBaiorcs
oTipe/ieJieHuil U Kputepues, npeioxkennpix Bone R.C. B
1992 1. [8] u omobGpentbix Ha CoracuTesbHON KOH(pEpeH-
IIUM TOPAKAIHHBIX XUPYPTOB W CIEMUATUCTOB KPUTUIEC-
koit mepuimubl (ACCP/SCCM) [9]. Konrneniust Bone
R.C. HEOTHOKPATHO IIOJBEprayach HIEPECMOTPY, OJHAKO
MPUHIMTTHATBHBIX U3MEHEHNH OHa He mpeTeprena. B des-
pane 2013 6buta omy6aMKOBAHA YCOBEPIICHCTBOBAHHAS
(TpeThsT)  pelaknusl  KINHWUYECKUX  PEeKOMEeHIAInii
Surviving Sepsis Campaign (SSC12) [10]. B 2012 roxy npu
o4epesHoM nepecMoTpe onpeaenennii cencuca SSC ObLn
JIOTIOJTHEH TIepedeHb PU3HAKOB, CHMIITOMOB U J1abopaTop-
HbIX nokazareseil (C-peakTUBHbBIA GEJIOK, TIPOKAJIBIMTO-
HUH, TJIIOK033, JIAKTAT ), CBUICTETbCTBYIOMINX O BO3MOKHOM
Hasmanu cencnca [ 10]. Oprako npeioskeHHbie GnoMapke-
pHI cercrica Hecterudmaanl. Harmpumep, mpoKagbIIUuTOHIH
MOJKET TIOBBIIIATHCST BHE MHMDEKIMU TIPU MACCUBHOU THOe-
JIM KJIETOK, B YaCTHOCTH, BCJIE/ICTBUE TSIKEION TPABMBI
[11], gTo mesraeT TPOGIEMATHIHBIM €0 UCIIOTb30BAHIE /IS
paHHeil IMarHoOCTUKH CeTichca Py MoJUTpaBMe U 00y CI0B-
JIMBACT MHTEPEC K TTOUCKY JIPYTHUX MapKePOB.

Panee namu Obliia M3ydeHa BO3MOKHOCTD UCOJTB30-
BaHus opurnHaiabHbIX Kputepres Bone R. C. (1992) s
JIMarHOCTHKH CEIICHCa Y MAIMEHTOB € MOJUTPaBMoii [12].
Bri1o mokasaHo, 4To kosmuecTBo pusHakoB SIRS nmeer
Ba)KHOE MPOTHOCTUYECKOE 3HAYCHHUE B Pa3BUTHH WHGEK-
IIUH, KITHIYECKOTO UCXO0/1a ¥ MTPO/I0JIKUTEIbHOCTH Jiede-
HUSI TTAIMEHTOB B KPUTHYECKOM COCTOSTHHE. IIpm atom
GblJTa YCTAHOBJIEHA BBICOKAST POJIb IITAMMOB IPaMOTpPHUIIA-
TENLHON YCJIOBHO-MATOTEHHON MUKPOMIOPH B Pa3BUTUN
nH}pEKIMOHHBIX ocyoxkHeHni. CBoe /ieficTBre Ha MaKpo-
OpraHu3M TIpaMOTpHUIaTeNbHasT MUKPO(IOpa IPOSBIISIET
yepe3 KOMITOHEHT HaPYKHOI MeMOpaHbl — JIMIOTIOJIHCA-
XapH/I, CBS3BIBAIOIIUIICS B KPOBH €O criernduaeckum Ge-
KOM (JIMIIONIOJINCAXaPUICBI3bIBAIOIINM IIPOTEMHOM —
JITIC-CII), BoipabarbiBaeMbIM KaK PEAKTAHT OCTPOLi (hazbl
B OTBET Ha MOSIBJICHUE JIMITOMOJIICAXapH/a B KPOBH, U 110
€r0 YPOBHIO MOJKHO CYIHTHh 00 HHTEHCUBHOCTH GaKTepu-
AJIBHON KOHTAMHUHAINN.

B kpurepusix cercuca nepecmorpa 2001 r. B kavyect-
Be II0OKa3aTeJsIs TKaHeBOl runonepdysuu MpeiaaraeTcs 1mo-
BBIIIEHHBIIT YPOBEHD JlakTata. HekoTopslie aBTOphI paciie-
HUBAIOT [AHHBIH METAbOJIUT KaK MOKa3aTes b BOCTIAIEHIsI
[13] wiau merabosmueckoro crpecca [14]. MoHutopuHr
JIaKTaTa KPOBM MIMPOKO HCIIOJIB3YETCS B KJIMHUIECKON
IIPAKTHKe, HO €T0 INarHOCTUYEeCKast IIEHHOCTD Y KPUTHYeC-
KuX OOJIbHBIX JI0 KOHIIA He ompenesieHa [15].

[IpuBenentble faHHbIe 0OYCIOBUIN T€Jb UCCIET0-
BaHMST: OIEHNTH KJIMHUYECKYIO M IPOTHOCTHYECKYIO 3HA-

gram-positive and/or gram-negative microflora [4—6].
Infection dissemination occurs in case of massive bacterial
contamination or non-effective local response that testifies
clinical manifestation of development of generalized
intravascular inflammation — systemic inflammatory
response (SIR) [7].

Currently during diagnostics of septic complications
many researchers and physicians adhere to definitions and
criteria. which have been offered by Bone R. C.in 1992 [8]
and approved at the consensus conference of American
College of Chest Physicians and Society of Critical Care
Medicine (ACCP/SCCM) [9]. The conception by Bone R.
C. was revised once and again, however, without any fun-
damental changes. In 2001 with the next revision of sepsis
definitions the list of signs, symptoms and laboratory val-
ues (C-reactive protein, procalcitonin, glucose, lactate),
which indicates a possible diagnosis of sepsis, was updated
[10]. However, the offered sepsis biomarkers are non-spe-
cific. For example, procalcitonin can be increased during
massive cell death without infection, particularly after
severe injury [ 11] that resultsw in problems with its use for
early diagnostics of sepsis in polytrauma and determina-
tion of interest for searching of other markers.

Previously we studied the opportunity for using the
original criteria by Bone R. C. (1992) for diagnostics of
sepsis in patients with polytrauma [12]. It was shown that
the number of SIRS signs has important predictive value
for an infection development, clinical outcome and dura-
tion of treatment of critically ill patientsThe significant
role of gram-negative opportunistic pathogenic microflora
in development of infectious complications was estab-
lished. Gram-negative microflora affects a macroorganism
through the outer membrane component —
lipopolyssacharide binds to the specific protein in the
blood (lipopolyssacharide binding protein, LBP), which
releases as acute phase reactant in response to appearance
of lipopolyssacharide in the blood; by measuring its level,
one can estimate a bacterial contamination intensity.

In the revised criteria from 2001 increased lactate
level is proposed as tissue hypoperfusion index. Some
authors consider this metabolite as index of inflammation
[13] or metabolic stress [14]. Blood lactate monitoring is
widely used in clinical practice, but its diagnostic value in
critically ill patients has not been fully defined [15].

The describide data conditioned the objective of the
study: to assess the clinical and predictive value of LBP
levels and blood lactate in critically ill patients with poly-
trauma.

Materials and Methods

99 critically ill patients with polytrauma as result of road
traffic accidents were examined in clinical conditions: 64 men and
35 women, age of 25—55 (Table 1). The patients were admitted
during 2 hours after trauma with traumatic shock of IT—III degree
(severity degree according to APACHE IIT > 80), with assumed
blood loss of 1200—2500 ml (20—50% of circulating blood volume
[CBV]). The individual assessment of blood loss degree was car-
ried out according to the sum of external and cavitary blood loss,
with consideration of approximate blood loss in case of fractures.
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Ta6muua 1. XapakrepucTika noCcTpagaBuiux
Table 1. Characteristics of patients

Indicators Value of indicators
Mean age, years' 42.2%2.23
Gender: male/female, abs. 64 /35
Types of injuries, abs.
Concomitant trauma, abs. (%) 56 (56.6%)
Multiple skeletal trauma, abs. (%) 43 (43.4%)
Injury severity:

ISS, points' 46.3+2.21
Severity of state on admission:

APACHE TIII, points' 80.9+12.10

SAPS 11, points' 36.5+17.10

SOFA, points' 6.6+0.44
Length of stay in ICU, days' 12.6+4.30
Duration of artificial lung ventilation, days' 8.4%0.91
Note (mpumeuanme). ' — mean * error of the mean (cpennee apudmernyeckoe 3navenne + ommbka cpeanero); Indicators —

nokasatenu; Value of indicators — snauenus nokasaresneit; Mean age, year — cpefiHuii BO3pacT, rojibl; abs. — aGCOMOTHOE KOJIUYECTBO;
Gender: male/female — nout: myskunmbl/skenuunsl; Types of injuries — tun nospeskaenus; Concomitant trauma — coyerannast TpaBMa;
Multiple skeletal trauma — mMHOKecTBeHHasT CKesleTHast TpaBMa. Injury severity — TszkecTb TpaBMbl; Severity of state on admission —
TSKECTh COCTOSTHUS [IPH TIOCTYIIeHNH; points — 6aswibr; Length of stay in ICU, days — pogo/kuTesbHOCTD IPEOBIBAHNS B OTACACHUN
peaHrManuy U MHTEHCUBHOI Teparuu, Auu; Duration of artificial lung ventilation, days — ammuTeabHOCTb HCKYCCTBEHHON BEHTUIISIIUI
serkux, aan. APACHE I1T (Acute Physiology and Chronic Health) — mikasna orieHkn pa3BuTHs OCTPBIX U XPOHHYECKUX PACCTPOICTB
3n0posbst (Knaus W., 1985); SAPS 1T (New Simplified Acute Physiology Score) — HOBast ynpouieHHast IKaaa OeHKN (GU3N0I0rnec-
kux paccrpoiicts (Le Gall J. R. et al., 1993; Lemeshow S., Saulnier F, 1994); SOFA (Sequential Organ Failure Assessment) — mikana
JIMHAMUYECKOIT orleHKn oprannoil Hegoctatouroct (Vincent JL et al., 1996); ISS (Injury Severity Score) — mikasa TSKeCTH TPaBMbI

(Baker S.P,, O'Neill B., Haddon W., Long W.B., 1974).

yumocTb ypoBHe# JIIIC-CII n 1aktata B KpoBH y manueH-
TOB C TIOJINTPABMOI B KPUTHUECKOM COCTOSTHUM.

Marepuan u MeTObI

B kamHMYecKnX yeaoBusix 66110 o6eenoBano 99 mocrpagas-
IIUX B PE3YJIBTATE JOPOKHO-TPAHCTIOPTHOTO IIPOUCIIECTBUS OOb-
HBIX C [OJIUTPABMOIl B KPUTHUECKOM COCTOSIHUH, B TOM 4duc/e 64
MYKYMHBI 1 35 )KeHIIUH B Bozpacte ot 25 10 55 et (Tabu. 1). [To-
cTpajasue ObLIN OCTABJIEHBI B T€UEHHE 2-X 4acOB ¢ MOMEHTa
TpaBMbI ¢ TpaBMaTuueckuM mokom [I—III crenenu (crenenn Ts-
skectn 1o mkane APACHE-IIT > 80 Gasos), ¢ mpesmosaraeMoii
kposonorepeii 1200—2500 ma (20—50% ob6bemMa MUPKYIUPYIO-
mteii kposu (OI1K)). UnauBumyanbHast OlleHKa BeJIUIHHBI KPOBO-
MOTEPH TIPOBO/IIJIACH TT0 CyMMe Hapy>KHOIT U OJIOCTHOI KPOBOIIO-
TEPU C y4eTOM OPHEHTHPOBOYHON KPOBOIIOTEPHU TIPH TI€PETOMaX.
Kpurepuu BKJIIOUEHHUST TIOCTPAJABIINX B IIPOTPAMMY HCCJIE/[0BA-
HUS: BO3pacT oT 16 710 65 siet, Hamdne TSoKeIbIX MHOKECTBEHHbBIX
WJIM COYETAHHBIX TTOBPEK/IACHUHN, TSKECTh TPaBMBbI I10 IIKAJE Tsi-
skectu nospeskaennii ISS (Injury Severity Score [16]) 6omee 30
6anoB, 06beM TpesmonaraeMoil kposororepu Gosee 20% OILK.
Kpurepun nckimodeHust M3 MCCIEIOBAHUS: TSKeJIas YepernHo-
MO3TOBas 1/ abJIOMUHAJIbHAS TPaBMa, XpOHUYECKIe 3a60Iie-
BaHusI B crajun obocTpenus. KOHTPOIBHYIO TPYIITY COCTaBUIN
15 npakTuyecku 30poBLIX Jojiel B Bozpacte 20—50 ser.

ITporpamma nccJienoBatist Obliia pealn3oBaHa ¢ IPUMEHEHNU-
eM MHUKPOOUOTIOTHYECKUX U JIaG0PATOPHBIX METOIOB MCCIEN0BA-
st va 1—3-n, 5—7-¢, 8—10-¢, 11—14-¢, 17—21-e cyTku nocie
HOCTYIUIEHUS MAlMEHTOB B OT/e/eHre peannmaruu. /lanubie o
MHUKPOOHOTOTHYECKNX U KIMHITIECKUX MHMEKIUSX, TPUMEHEHNT
aHTUOMOTUKOB (PMKCUPOBAIUCH E5KETHEBHO.

Jlnst BbIsIBIIEHUsT GaKTEPUATBHOTO MHGUIMPOBAHS TIPOM3-
BOJIUJTH TIOCEB PA3JIMYHBIX GHOMATEPHATOB (KPOBb, MOYa, MOKPO-
Ta U JIp.) Ha CPe/Ibl COTIACHO JieiicTByomeMy prkasy Ne535 M3
CCCP or 22.04.1985 r. Uaentndurainuss MUKPOOPraHU3MOB
NpoBOMIach Ha GaKTepHoJOTHYecKoM aHanuszarope iEMS

The inclusion criteria of the patients into the study program: age
of 16—65, severe multiple or concomitant injuries, ISS (Injury
Severity Score [16]) >30, approximate blood loss >20% of CBV.
The control group included 15 apparently healthy individuals at
the age of 20—50 years. The exclusion criteria included severe
traumatic brain and/or abdominal injury, chronical diseases in
acute stage.

The study program was realized using the microbiologic and
laboratory examination methods at 1—3, 5—7, 8—10, 11—14 and
17—21 days after admission to the intensive care unit. The infor-
mation about microbiologic, clinical infections and use of antibi-
otics was collected daily. A case was considered as infection if
infection source was confirmed and microbiologic validation was
received.

For examination of bacterial contamination the inoculation
of different biomaterials (blood, urine, sputum etc.) to the medi-
um developed according to the valid Order #534 by the Ministry
of Public Health of the USSR from 22.04.1985 was performed.
The bacteria identification was performed with the bacteriologic
analyzer iIEMS Reader MF (Labsystems, Finland) using the LA
Chema multimicrotests (Czech Republic). The content of
lipopolyssacharide binding protein (LBP) in blood serum was
estimated with the IMMULITE ONE immunochemiluminiscent
analyzer using the DPC reagents (USA). The levels of lactate in
venous blood were measured by the analyzer of critical states
(Roche Omni S, Germany).

At the end of follow up period (day 21) all patients were ret-
rospectively divided into the groups depending on maximal man-
ifestations of SIRS, which were assessed in concordance with the
criteria of the consensus conference ACCP/SCCM [9]: SIRS
(n=18), local infection (n=36), sepsis (n=27), severe sepsis
(n=12), septic shock (n=6). The classification was performed in
retrospective blinding order by two physicians who did not par-
ticipate in treatment of the patients. SIRS was diagnosed in case
of presence of more than one of the following symptoms: body
temperature <36.0°C or >38°C; respiratory rate >20 per minute
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Reader MF («Labsystems», DuHIsIHANSA) ¢ TIOMOIIBIO MYJIBTH-
mukportectoB «La Chemas (Yexus). ComepsraHue JTUIOMOMICA-
xapuycssabiBatoriero nporenna (JIIIC-CII) B ceiBopoTke KpoBU
oTpesiesIsAaN Ha MMMYHOXEMUTIOMUHECIIEHTHOM aHaJIM3aTope
«IMMULITE ONE» (CHIA) ¢ mcrnombp3oBanneM peareHTOB
dupmsr DPC (CIIIA). YpoBeHb jlakTata B IeJIbHOII BEHO3HOI
KPOBM OIIPEEISAIN Ha aHAJIN3aTOpe KPUTUYECKUX COCTOSHMUI
«Roche Omni S» (Tepmanust).

K kowity nabmozenust (21 cyTKi) BCe TAIMEHTBI PETPOCTIEK-
TUBHO OB PACIIPE/IEJIEHBI TI0 TPYIINAM B 3aBHCUMOCTU OT MAKCH-
MastsHOTO riposiBenust CCBO, koTopsle BBISBIIAIN B COOTBETCTBUI
¢ xputepusivu Corsacuresbroit koHepennnn ACCP/SCCM [9]:
SIRS (n=18), nokanbnas wndeknust (n=36), cericuc (n=27), TsKe-
st cenenc (n=12), cenrriaeckuii mox (n=6). Kimaccudukarmst 6b1-
J1a IPOBe/IeHa PETPOCIIEKTHBHO JIBYMs Bpa4aMi, He IPUHUMABIIIIMUI
yyacTus B jiedenun 60sbHbIX. SIRS irarnocTupoBasiy pu Haludum
6oJtee YeM OTHOTO U3 MEPEUNCAEHHBIX CHMITTOMOB: TEMIIEPATYPA Te-
sa <36,0°C mimmn >38,0°C; wacrora abixanus >20 B MUHYTY WJIN
PaCO, <32 MM pr. cT.; yacTOTa CepiedHbIX cokparenuii >90 yrapos
B MUHYTY; Ko/mmdecTBo geiikonnToB <4000 /mur mri >12000 /v v
6osee 10% Hespesbix hopm. Coryuaii canranm urdekimeit mpu yera-
HOBJIEHWH HCTOYHMKA HHDEKIINN U €10 MUKPOOHOIOTIYECKOM TIO/I-
TBEPIK/IEHIN, A TAKKe TIPH OOHAPY’KEHUI MIKPOOPTaHU3MOB B CTe-
PUJBHBIX B HOpMe TKaHaX. [Ipu Hajmumm nojospeBaeMoil uim
MO/ITBEPKICHHOI NHMEKINN, COIPOBOKIAEMOIT KAK MUHUMYM JIBY-
Mst 13 KputepueB SIRS, IMarHoCTHPOBAJIV CETICHC, B CTydae 0OHapy-
JKEHMSI IPU 3TOM ITPU3HAKOB OCTPOIT AUCHYHKIINKU OTHOI NI MHO-
I'UX OPraHHBIX CHCTEeM — TSDKEJbI cercuc. Tspkesblil cercuc c
ITPU3HAKaM1 TKaHeBOI 1 OpPraHHo rumonepdysnn 1 apTepraIbHOi
TUIIOTOHMEH, He YCTPAHSIONIEHCs ¢ TOMOIIbI0 MH(MY3MOHHOI Tepa-
UM, KITACCH(UIIPOBAIN KaK CEITHYECKHII IIOK.

Cratuctudeckyio 00paboTKy 110JyYEHHBIX TaHHBIX TIPOBO-
QU ¢ uctosb3doBanueM nporpamMbel «IBM SPSS Statistics
20». KosmyecTBeHHbIe ITepeMeHHbIe Mpe/cTaBaeHbl B Bujie Me
(LO—UQ), rne Me — meanana, (LO—UQ) — nnTEepKBapTHIIb-
Hblii pasépoc (LQ — 25%, UQ — 75% ksaprunn). KauecTBeH-
Hble PU3HAKY MPEICTABIEHBl B BHIe aOCOMIOTHBIX U OTHOCH-
TenbHBIX (%) 3Havyenmii. Ilpu cpaBHeHMM HECKOJIBKUX
HEe3aBHCHUMBIX IPYIII 110 KOJMYECTBEHHBIM IIPU3HAKAM HCIIOJIb-
30BaJiM HemapaMmerpuueckuii kputepuii Kpackesna-Yosmuca.
Paznmuus Mex/ly CBSI3aHHBIMU IPYIIIAMHU BBISABIISAJIN C TIOMO-
b0 0HOGMAKTOPHOTO AuctepcnonHoro anannza Opuamana.
[Ipu obHApYKEHNN PA3INYUil BBIIOJHSIN TIPOTIEAYPY MHOKe-
CTBEHHBIX cpaBHeHnit JJanHeTTa (MCIO0Ib3Ysl B KAUECTBE IPYIIIIbI
cpasrenust 6o rpymmy SIRS (B nepsom ciyuae), 1160 UCXOI-
Hble Janubie (BO BTOPOM ciydae)). Pazimmuus cauTanm craTuc-
THYecKn 3HaYNMbIMI 1ipn p<<0,03. JI7Ist OIleHKN AMarHoCTuIec-
koit nadopmarusuoctu Tecra (yposus JIIIC-CII B ceiBopoTke
KPOBH) aHAIN3UPOBATU PabOUyI0 XapaKTePUCTUYECKYIO KPH-
By1o (ROC-curve).

PesyubraThl 1 00CyKAEHUE

AHam3 BBIPAKEHHOCTU KJIMHUYECKUX TIPOSIBJICHUI
CHHZIPOMA CHCTEMHOTO BOCTIAJTMTEIHHOTO OTBETa ¥ 83,8% T0-
CTPAJIABIINX C TIOJIUTPABMON TIPH TTIOCTYTIJICHUH 1 B IIOCJIE/LY -
IOIIe TPOe CYTOK IOKa3aJl HAJIIMIHE ABYX-TPEX KPUTEPHEB
SIRS (yBesmmyenuble 4acToTa JBIXaHMSA U 4acTOTa cepjied-
HBIX COKpAIeHUi u jieiikonuTos). ¥ 15,2% marueHToB Ha-
6JTIOIATINCD TIPUSHAKK OCTPOTO PECITHPATOPHOTO [IUCTPECC-
IIpn
MHGUIMPOBAHUS HE 0TMEYATIOCh. bakreprosornyeckoe wc-

CUH/IPOMA. 9TOM  KJIWHUYECKUX  TIPU3HAKOB
CIeIoBaHKe Pa3IMYHBIX GMOMATEPUAIOB B 9TOT IIEPUOJ TAK-
JKe He BBIIBIJIO pocta Mukpodropsl. K 5—7-m cytkam y 81
nayenTa HabIOIaINCh TIPU3HAKY MPUCOSMHEHN HH(PEK-
1IUH B BUJIE BOCIIAJICHUST MOYEBBIBOJISTINX TTyTeit (n=22), op-

raHoB mbrxanust (6poHxuTh, mHeBMOHMs) (n=50), Harnoe-

or PaCO, <32 mm Hg; heart rate >90 beats per minute; leukocyte
count <4000/ml or >12000/ml or >10% of immature forms. A
case was considered as infection, if infection source was found and
microbiologic confirmation presented, and in case of identification
of microorganisms in normally sterile tissues. In presence of sus-
pected or confirmed infection associated with at least two SIRS
criteria sepsis was diagnosed, and in the case of identification of
signs of acute dysfunction of one or multiple systems the diagno-
sis of severe sepsis was made. Severe sepsis with signs of tissue or
organ hypoperfusion and arterial hypotonia persistent after infu-
sion therapy and requiring catecholamines was classified as septic
shock.

The statistical preparation of the data was performed using
IBM SPSS Statistics 20. The quantitative variables were present-
ed as Me (LQ—UQ), when Me — median, (LQ—UQ) — interquar-
tile range (LQ — 25%, UQ — 75% quartiles). The qualitative char-
acteristics were presented as absolute and relative (%) values.
Comparing several independent groups according to quantitative
characteristics, the non-parametric Kruskal-Wallis test was used.
Differences between the groups were identified using Friedman
one-way analysis of variance. If differences were identified post-
hoc analysis by Dunn was performed, in which the comparison
group was SIRS (in the first case) or the basic group (in the sec-
ond case). Differences were considered as statistically significant
at P<0.05.

For estimation of diagnostic informative value of the test (for
blood serum LBP), the ROC-curve was generated and analyzed.

Results and Discussion

The analysis of expression of clinical manifestations
of systemic inflammatory response syndrome showed the
presence of 2—3 SIRS signs (increased respiration and
heart rate, leukocytosis) in 83.8% of patients with poly-
trauma on admission and during the following 3 days.
15.2% of the patients had signs of acute respiratory distress
syndrome. There were no clinical signs of infection. The
bacteriologic examination of different biomaterials did not
find any microflora growth during this period. At 5—7 days
81 patients had infection overlay in view of inflammation
of urinary tract (n=22) and respiratory organs (bronchitis,
pneumonia) (7=50), accompanying with microflora identi-
significant  titer.
Microorganisms were identified both in view of pure cul-
tures (34%) and in associations (66%). Moreover, the
patients with local infection and generalized infectious

fication in a diagnostically

process had gram-positive and gram-negative microflora
with equal frequency of isolation rate (table 2). At 8—10
days in patients with local infection the inoculations of dif-
ferent biomaterials did not find microflora growth, but in
patients with sepsis the positive results with prevailing
gram-negative bacteria were noted in 100% of the cases.
During ICU stay severe course of sepsis was characterized
by gradual replacement of antibiotics-sensitive microflora
for intra-hospital multiple resistant one: gram-negative
Pseudomonas aeruginosa, Acinetobacter spp., extended
spectrum beta lactamases and gram-positive Klebsiella
pneumoniae strains, in association with methicillin-resis-
tant Staphylococcus aureus (MRSA) that corresponds to
data from other studies [1, 5, 17—19].

On days 17 — the microflora growth was noticed
only in the patients with septic shock, 100% of which were
representd by microbial associations of P. aeruginosa and
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Ta6muua 2. KoauuecTBo n0/103KUTEIbHBIX BBICEBOB (20C.) y MAMEHTOB € MOJUTPABMON B Pa3jiMuHble CPOKH Habo1e-

HHUA B 3aBUCUMOCTH OT TAKECTU CEIICUCa

Table 2. The number of positive inoculations (abs.) in patients with polytrauma in different terms of observation and

in dependance on severity of sepsis

Microorganisms The number of positive inoculations in the groups on the days of follow up

SIR local infection sepsis severe sepsis septic shock

(n=18)  (n=36) (n=27) (n=12) (n=6)

5—7 5—7 5—7 8—10 5—7 8—10 5—7 8—10
Enterococcus faecalis — 12 — — — —
Escherichia coli — 11 6 6 2 1 — —
Streptococcus pyogenes — 8 — — — —
Streptococcus millerii — 2 — — — —
Staphylococcus epidermidis — 15 6 6 2 2 — —
Staphylococcus aureus — — 6 6 3 3 2 3
Acinetobacter species — 6 6 12 2 5 1 2
Pseudomonas aeruginosa — — — 6 1 2 2 3
Klebsiella pneumoniae — 9 3 2 2 1 2
Candida albicans — — — 1 —

Note (npumeuanue). Here and in Table 3 (3nech u B Taba. 3): Microorganisms — mukpoopranusmsl; SIR — systemic inflammatory
response (cucTeMHbIil BocraiuTe bHblii oTBet); Local infection — stokanbhast ungexims; Sepsis — cercuc; Severe sepsis — TsKeJIblii cell-
cuc; Septic shock — centuuecknit mok; The number of positive inoculations in the groups on the days of follow up — xonmuectso
MOJIOJKUTEIbHBIX BHICEBOB B IPYIINax Ha JIeHb BbiceBa; Enterococcus faecalis — dexanbHbiil sHTEpOKOKK; Escherichia coli — kuueunas na-
JouKa; Streptococcus pyogenes — MAOTEHHbINH CTPENTOKOKK; Streptococcus millerii — Geta-reMoJIMTHYECKIH CTPENTOKOKK; Staphylococcus
epidermidis — cTadpuIOKOKK armaepMaibiblii; Staphylococcus aureus — cTaUIOKOKK 30JI0THCTBIN; Acinetobacter species — BB alliHe-
Tobaktepos; Pseudomonas aeruginosa — cunernoiinas nanouxa; Klebsiella pneumoniae — rpamotpuniatesbHasi MajJouKa, BbI3bIBAIONIAA
naesmonmio (nasouka Opupiennepa); Candida albicans — rpubbl Kanana.

Hus paH (n=9), 9TO COMPOBOKAAIOCH BBIIBJICHIEM MHUKPO-
(sroppl B simarHocTHYECKN 3HAYMMOM THUTpe. Mukpoopra-
HU3MbI OOHAPYKUBAINCH KaK B BUIE MOHOKYJIBTYD (34%),
Tak M B coctaBe acconuarmii (66%). Ipuiem y marmeHTon
KaK C JIOKQJbHOH WHQEKIel, TaK U ¢ TeHepaTn30BaHHBIM
MH(MEKITMOHHBIM TTPOLIECCOM, BBISIBJISJIACH U TPAMITOJIOKHU-
TeJTbHAS, M TPAMOTPHUTIATETbHAsE MUKPO(MIIOpa ¢ paBHOI Jac-
TOTOI Betpevaemocty (Tabir. 2). Ha 8—10 cyrku y narueH-
TOB C JIOKaJdbHOW WH(MEKIMel TOCeBbl PA3IUTHBIX
GUOMATEPUAIOB HE BBISIBIJIM POCTa MUKPOMJIOPBI, B TO Bpe-
M Kak y 60JibHBIX ¢ cericucoM B 100% ciryuaes oTMevanich
TIOJIO’KUTEIIBbHBIE PE3YJIBTAThI C MIPEBAIMPOBAHIEM TPAMOT-
punaresbHbIX OakTepuil. TsKenoe TeueHre cencuca 1mo Mepe
naxoskzaenus nocrpagasmmx B8 OPUT xapaxrepusoBaioch
HOCTETIEHHBIM 3aMelIeHUEeM YyBCTBUTEILHON K aHTHOUOTH-
KaM MUKPO(JIOPbI Ha BHYTPHOOJIBHUYHYO TIOJIUPE3UCTEHT-
HyIO: aeruginosa,
Acinetobacter spp., BJIPC (f-maktamasbl paciimpeHHoro

rpamoTpuiaTeibubie  Pseudomonas
CTIEKTpa JEHCTBUSA) U TOMOKUTENbHbIE TTamMMbl Klebsiella
pneumoniae, B acCOIMAIINN C METUIMTAHOPE3NCTEHTHBIM
Staphylococcus aureus (MRSA), uto corsiacyeTcs ¢ JaHHbIMU
NpyTHUX uccaenosareneii [1, 5, 17—19].

Ha 17—21-e cytku poct MUKPO(MJIOPHI OTMEUaicst
TOJIBKO B IpyIiiie GOJIbHBIX ¢ celTudeckum mokom, 8 100%
cilydaeB B Bujle MUKPOOHBIX acconnanuii (Paeruginosa u
Acinetobacter spp., B 66,6% ciydaeB B accommanum c
K.pneumoniae, 8 33,4% — ¢ MRSA).

Pesynprarsr uccnegosanus JIIIC-CII nmoxaszanu
3HAYNTENHHOE €TO MOBBIMIEHUE YIKE B TIEPBBIE TPOE CYTOK
HaOJIOleHUS] OTHOCUTEJIBHO 3HAYEHUH, MOJYYEHHbBIX Y
310poBBIX Jutl (19,5—23,2 MKT/MIT), 9TO MOKET CBHIE-
TETbCTBOBATD O TPAHCIOKAIUU IHAOTEHHON MUKPOGDIIO-
PbI BCJIeCTBYE TsIFKeI0U TpaBMbl (TabJr. 3). B nocaenyio-
mue cpoku Habmwaenus B rpynne SIRS yposenb

Acinetobacter spp.; associations with K. pneumonia occured
in 66%, with MRSA — 33.4%.

The results of examination of LBP showed its signif-
icant increase during the first 3 days of the follow-up com-
pared to healthy individuals (22.0 [19.5—23.2] mcg/ml)
that testifies endogenous microflora translocation as a
result of severe injury (Table 3). During the follow-up
period, the levels of LBP decreased gradually in the SIRS
group. In the group with local infections the decrease of
serum LBP levels was noticed strating from days 11-14,
while the groups of septic patients did not show significant
changes in LBP levels that were likely associated with con-
tinuing bacterial aggression [3].

The higher levels of LBP in the patients of the septic
groups could be conditioned by both massive translocation
of endogenous microflora and secondary infection overlay
[3]. This probably reflects excessive lipopolyssacharide
stimulation of monocytes/ macrophages with bacteris. Later
it could result in disorders of autoregulatory mechanisms
that favored the generalization of infectious process [20].

It is known that LBP of gram-negative bacteria
induces release of proinflammatory cytokines by mono-
cytes, macrophages and neutrophils, and the action of
proinflammatory cytokines is characterized by the com-
mon signs of intoxication including fever, disorders of
hemodynamics, hemostasis and further by dysfunction and
insufficiency of internal organs (multiorgan deficiency).

Role of LPS in bacterial suppression of the immune
system functions is known. However, LBP can initiate
multiple protective mechanisms in the macroorganism,
which become pathologic in the case of their excessiveness
and might result in endotoxic shock [21]. The proinflam-
matory effect of plasma LBP is conditioned by modulating
bioactivity of LPS. It is provided by means of formation of
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Ta6iuua 3. [lunamuka cogep:kanusi sakrara (Mmoub/in) u JIIIC-CII (MKr/Mi) B KPOBH Yy OCTPA/IaBIIMX C IIOJUTPABMON
Table 3. Dynamics of levels of lactate (mmol/l) and lipopolysaccharide binding protein (LBP) (mcg/ml) in blood of

patients with polytrauma

Days Indicators Value of indicators in the groups
SIR local infection sepsis severe sepsis septic shock
(n=18) (n=36) (n=27) (n=12) (n=6)
1-3 LBP 150 (130—167) 219 (219-378)% 386 (246—448)*  451.5 (385—474)* 1042 (817—2242)%
Lactate 2.0 (1.82—2.20) 1.8 (1.74—2.07) 2.0 (1.70—2.25) 1.8 (1.71—2.33) 2.0 (1.95-2.32)
5-7 LBP 100 (90—110)*  260.5 (210—423)% 400 (380—446)* 4355 (395—475)% 854 (817—1000)#
Lactate 1.1 (0.91—1.38)* 1.4 (1.18—1.65)* 2.5(2.37-287)**  3.1(2.91-3.53)*# 6.0 (4.30—7.25)*#
1114 LBP 50 (48—53)* 55 (45—63)* 300 (210—500)% 385 (366—405)¢ 766 (665—1571)*
17-21 LBP 35 (33—40)* 35 (33—39)* 310 (305—-390)¢ 333 (333—470)% 488 (450—560)**

Note (npumeuanue). Data are presented as median (25; 75 percentile) (raHHbIE TIPEICTABIEHBI B BU/IE MEUAHBI U 25—75 TIEpPIEHTHI-
neit). Days — auu; Value of indicators in the groups — snauenus nokazaresneii B rpynmnax; LBP — lipopolysaccharide binding protein
(ymanonosincaxapuacssaspisatomuii mporent (JITIC-CIT)); Lactate — makrar. * — statistically significant differences compared to day 1
(cTaTmcTUYECKN 3HAYMMBbIE pasiuuus B cpaBHeHun ¢ 1 cytkamm); # — p<0.001 statistically significant differences compared to STR
group (CTaTUCTUYECKU 3HAYMMbIE PA3JINYKs B cpaBHeHnu ¢ rpymmnoit SIR).

JIIIC-CII mocTtenenno cHmzkasics. B rpymme ¢ mokambHOM
nHdekIreil yMeHbIlIeHNEe CBIBOPOTOYHON KOHIIEHTPAIIIHT
JITIC-CII ormeuanoch ¢ 11—14 cyTok, B TO Bpemsi Kak y
GOTHHBIX CEMTHYECKUX TPYTITT CYIECTBEHHON ANHAMITKN
yposus JIIIC-CII ne mpoucxoaunsno, 9To, MO-BUAUMOMY,
GBIJIO CBSI3AHO € TPOAOJIKAIONIEHCsT OaKTepHaNbHOI ar-
peccueii [3].

Bomee Boicokne xonnentparnmm JIIIC-CII y moctpa-
JABIINX CENTHYECKUX TPYIIl MOTJIU ObITh 00YCIOBJIECHBI
KaK MacCUBHOUM TpaHCJOKAIMeH HIOTEHHON MHUKPODIO-
PbI, TaK U TIPUCOEIMHEHNEM BTOPUYHON nHdekmu [3] u,
BEPOSITHO, OTPAKAIOT U3OBITOUHYIO CTUMYJISIUIO JIUIIOIO-
JmcaxapuioM 6akTepuil KJIETOK MOHOIMTapHO-MaKpoha-
raJIbHOTO 3BeHa. B jasbHeiiieM 3TO MOIJIO TPUBECTH K
CPBIBY ayTOPETYJIAITOPHBIX MEXaHU3MOB 1 CIIOCOOCTBOBATh
reHepasnusa nHpexumonHoro npoiecca [20]. Tak, us-
BecTHO, uTo JITIC rpamoTpuIiateibHbIX GaKTepUil HHIY U~
PYeT CeKpenuio MOHOIIUTaMu, MakpodaramMu 1 HelTpodu-
JIaMM  TIPOBOCHIAJIUTEJIBHBIX  IIUTOKWUHOB, JIeiicTBUE
KOTOPBIX TIPOSIBJISICTCS TUIMUYHBIMU TIPU3HAKAMU HHTOK-
CUKAIMU B BUJIE JIMXOPAJKU, HAPYIIEHUS FeMOJIMHAMUKH,
reMoCTasa, a B rocJeyoneM — auchyHKIUeid n HeocTa-
TOYHOCTBIO CO CTOPOHBI BHYTPEHHUX OpraHoB. M3BecTHa
takke posib JIIIC B nopasieHun Gakrepusamu (QyHKIuUiL
nmmynHoit cucrembr. Ho u JITIC-CII ciocoGeH BbI3bIBATH
B MaKpPOOPTaHMU3Me MHOTOUNCJIEHHBIE 3AIUTHBIC PEAKIINH,
KOTOpBIE [IPU CBOEI M30BITOYHOCTH IPUOOPETAIOT T1ATOJIO-
PMYECKHI XapakTep U MOTYT IPUBECTH K 9HIOTOKCHYECKO-
My moky [21]. ITpoBocnamurensnstii apdexr JIIIC-CII
1y1a3Mbl 00YCJIOBJIEH MOJYJIMPOBAHUEM OMOAKTUBHOCTH
JITIC. 310 obecrieunBaercst 3a cyeT 0OPa3OBAHUS KOM-
mekcoB JITIC-CII-JITIC u nepeaun ux ApyriuM CBsI3bIBA-
oM JITIC Genkam.

[TockosbKy y TOCTpajiaBIInX € TOJUTPABMON B
KPUTUYECKOM COCTOSTHUU ¢ 1—3-X CcyTOK HabJoaeHus
BoisiBiena runeprpoaykiust JIIIC-CII, BbipaxkeHHOCTH
KOTOPOII CBSI3aHA C TSPKECTHIO PAa3BUBAIOMIETOCS CEIICHCa,
Oblyla Oll€HEHA BO3MOKHOCTH HCIOJb30BAHUS JAHHOTO
1oKasareJsisi B KauecTBe paHHero mapkepa cercuca. s
3TOr0 OblIA TIOCTPOEHA pabouas XapaKTepUCTHYEeCKast
KpHUBasl, OTPaskatollas OTHOLIEHUE PaBAONOA00US st

LBP-LPS complexes and their transfer to other binding
LPS proteins.

Whereas in the critically ill patients with polytrauma
the hyperproduction of LBP was identified on days 1—3, its
expression is related to severity of developing sepsis, and the
possibility of using this index as an early sepsis biomarker
was considered. With this purpose the ROC analysis was
performed to estimate the likelihood ratio for the positive
results of the test (Fig. 1). The ROC analysis allowed defin-
ing the threshold level of LBP (at days 1—3) for early pre-
diction of sepsis; it was estimated as 237 g/ml. The suffi-
ciently high diagnostic efficiency of this test for sepsis
diagnostics was demonstrated: the area under the ROC
curve was 0.867 (95% CI: 0.792—0.943). The diagnostic sen-
sitivity of the cutoff level of LBP was 100%, the diagnostic
specificity — 76%. The frequency of incidence of diagnostic
levels of LBP in the blood serum was 100% in the patients of
the septic groups at days 1—3 and days 5—7, whereas the fact
of contamination with gram-negative microflora was con-
firmed only in 58% of the patients at days 5—7.

The examination of the blood lactate did not show
statistically significant intergroup differences in the
patients with polytrauma on admission (Table 2). Later
the lactate level decreased in the blood of the patients of
SIRS groups with local infection, whereas in groups with
infection the levels increased and achieved the lactate-aci-
dosis levels (>4 mmol /L) in the patients with septic shock.
The obtained results demonstrate tissue hypoperfusion
and severe alteration of energy production [22—24]. The
strong direct correlation between the lactate levels and
LBP was found (Spearman's rank correlation coefficient
r=0.76, P<0.001) that suggests a possibility for using lac-
tate as a candidate biomarker to assess severity of SIRS in
patients with polytrauma.

Therefore, the critically ill patients with polytrauma
showed hyperproduction of LBP from the first day after
trauma, and level of this hyperproduction is related to
severity of sepsis. The maximum increase of LBP levels in
the serum in the patients with polytrauma was observed on
days 1—3 and days 5—7 after trauma, whereas the microbi-
ologic examinations of different biomaterials provided the
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MOJIOKUTEJBbHBIX pe3y/braTtoB Tecta (puc. 1). Ananus
ROC-xpuBoii mo3BOJMNI yCTAHOBUTH TTOPOTOBOE 3HAYE-
uue yposus JIIIC-CII (B 1—3 cyTkn) ams panHero mpo-
rHO3MpoBaHus cencuca — 237 mkr/mi. [lokasana nocta-
TOYHO BBICOKAs AuarHoctudyeckas 3¢PdEeKTUBHOCTD
JAHHOTO TeCTa IS JUATHOCTUKH CETICHCa: TII0MAAb IO/
ROC-kpuBoii cocrasumia 0,867 (95% IM1: 0,792—0,943).
JlnarnocTuueckast 4yBCTBUTEIbHOCTD TOPOTOBOTO 3HAYE-
nug JIIIC-CII cocrasuma 100%, aquarnoctudeckas crie-
nnduanoctb — 76%. Yacrora BCcTpedyaeMOCTH JIHATHOC-
tnyeckux yposHeit JIIIC-CII B chIBOpOTKE KpPOBHU Yy
MAIMEHTOB CENTUYeCKUX rpynm Ha 1—3-e cyTkn u 5—7-¢
cytku coctauaa 100%, Torma Kak TOIbKo v 58% marnen-
TOB K 5—7-M CYTKaM yIaJ0Ch TIOATBEPAUTD (GakT UHpu-
IIUPOBAHUS TPAMOTPHUIIATETbHON MUKPO(DIIOPOIi.
WccnenoBanue jaktata B KPOBH TOCTPAJABIINX C
TIOJIUTPABMOIA TTPH TIOCTYTIJIEHUH B CTAIIMOHAP CTATHCTHYE-
CKM 3HAYMMBIX PAs3JUunil MEXK/Y TPYIIaMU He BBISIBUIIO
(1abu. 2). B najbHeliemM ypoBeHb JJaKTaTa B KPOBU allU-
enros rpynn SIRS u ¢ sokanbHO nHeKIMeN cCHIKAIC,
B TO BpeMsl KaK B CENITHUYECKHX IPYIITIAX HAPACTAJ U JIOCTH-
raji 3HaYUeHUH <«JIaKTar-aiuno3a» (Gosee 4,0 MMOJIb/JT) y
MAIMEHTOB € cenTuYecKuM 1mokoM. [Tosryuennbie jaHHbIe
OTPaKAIOT BBIPAKEHHOCTh TKAHEBOH rutonepdysuu u Tsi-
SKEeJIBIX paccTpoiicTB aHeprompoaykuuu [22—24]. Ilpn
9TOM OblJIa YCTAHOBJIEHA CHUJIBHAS TIPSIMAsT KOPPEJISIIIIOH-
Has cBsI3b Meskly ypoBHsaMu jakrata u JIIIC-CII, (koad-
(urnment KoppessMU  paHTOB
»<0,001), 9TO CBUAETEIBCTBYET O BO3MOKHOCTU HCIOJIb-

Crnupmena p=0,76,

30BaHMA JakTaTa s oneHKN Tsokectn CCBO y marmen-
TOB C MOJINTPABMOI.

Takum 06pa3oM, y MOCTPAJABLINX C TOJUTPABMOU B
KPUTHUYECKOM COCTOSTHMM C TEPBBIX CYTOK TI0CJIE TPaBMbI
ormeuaercst runeprpoaykiust JIIIC-CII, BbipaskeHHOCTH
KOTOPOII CBSI3aHA C TSKECTBIO PA3BUBAIONIETOCS CEIICHCA.
Maxcumanbroe yesnuenue kxonientpaiuu JIIIC-CII B
CBIBOPOTKE KPOBU Y TIOCTPAAABILINX C OJUTPABMON HabJI10-
maetcst B 1—3-u u 5—7-€ CyTKH TOCTIe TPAaBMBI, B TO BPEMST
KaK MUKPOOUOJIOTUYECKIE UCCIIEIOBAHMS Pa3IMUHbIX GUO-
MaTepHUaJIOB JIAIOT IePBbIe MOJOKUTEIbHbIE PE3yJIBTaTh
JIUTITh Ha 5—7-€ CyTKu y 58% sIBHO MH(MUITMPOBAHHBIX TTa-
1uenToB. [losyyeHHble JaHHbIE CBUETEJNBCTBYIOT O JiMa-
PHOCTUYECKOU 1 nporHoctrdeckoii snaunmoctu JITIC-CII
1 0 BO3MOKHOCTH €r0 UCIIOJIb30BAHUS B KAUECTBE PAHHETO
MapKepa THOWHO-CENTHYECKUX OCJIOKHeHWH. MoHuTOpH-
pPOBaHKeE JIAKTaTa [PU 9TOM IO3BOJISIET OIEHUTD TSKECTh
passusiierocsi CCBO: yBesqnueHne ero ypoBHsI OTHOCH-
TEJIbHO MCXO/[HBIX 3HAUEHWIT CBUJIETEICTBYET O TeHepaJiu-
3arun NHGEKIMOHHOTO MPOIiecca.

3akiaoyeHue

1. TloctrpaBmarudeckuii nepuox y 81% marmeHToB
C TIOJTUTPABMON B KPUTUIECKOM COCTOSTHUM COTPOBOMK/IA-
eTCsT Pa3BUTHEM WHOEKITHOHHBIX OCAOKHEHUN, ¥ 45% K
8—10-M cyTKaM AMATHOCTUPYETCS CETICHC, TSKET0e Tede-
HHUE KOTOPOTO XapaKTePU3YeTCsT TIOCTETTEHHBIM TTPUCOEI-
HEHUEM TIOJIMPE3UCTEHTHOI YCA0BHO-TATOreHHOIT TpaMOT-

044

Puc. 1. Pa6ovas xapakrepuctuyeckasi kpusas (ROC-curve)
JUIsL JUIonoaucaxapuicBsssiBaouero 6eaxka (1—3 cyrku) B
KauyecTBe JMarHoCTHYeCcKoro Mapkepa cemncuca. Och aGeuuce
(X) — cnenuduynocts; och opaunat (Y) — YyBCTBHTEIBHOCTb.
Fig. 1. ROC curve for lipopolysaccharide binding protein (1—3
days) as sepsis diagnostic marker. Abscissa axis (X) — speci-
ficity. Ordinate axis (Y): sensitivity.

first positive results only on dayst 5—7 in 58% of patients
with suspected infection. The data testify diagnostic and
predictive significance of determining the LBP level and a
possibility of its use as an early candidate biomarker of
purulent septic complications. It is suggested that the lac-
tate monitoring allows evaluating the severity of devel-
oped SIRS: the increase of LBP level compared to the basic
values provides an evidence of existent infection.

Conclusion

1. In 81% of the critically ill patients with polytrau-
ma the posttraumatic period is accompanied by develop-
ment of infectious complications, in 45% of cases sepsis is
diagnosed on days 8—10, and its severe course is charac-
terized by a gradual overlay of multiple resistant oppor-
tunistic gram-negative microflora (P.aeruginosa and
Acinetobacter spp. in 66.6% of the cases in association with
K.pneumoniae, in 33.4% in association with MRSA).

2. Hyperproduction of LBP in patients with poly-
trauma beginning from the first day of observation defines
a possibility for employing its level in circulation for diag-
nosis and prediction of infection. The high diagnostic sensi-
tivity (100%) of the cutoff level of LBP in the early terms
after trauma (1—3 and 5—7 days) suggests its use as an
early candidate biomarker for development of purulent sep-
tic complications conditioned by gram-negative microflora.

3. Increase of lactate level in blood in patients with
polytrauma on days 5—7 after the admission and correla-
tion with concentration of LBP in serum provide clear evi-
dence of generalization of infectious process and might be
employed as an additional diagnostic criteria of sepsis.
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Tpasma. KposonoTeps .

punateabaoit Mukpodaopsr (P.aeruginosa n Acinetobacter
spp., B 66,6% caydaeB B acconnanuu ¢ Kpneumoniae, B
33,4% — ¢ MRSA).

2. Twnepnponyxiusa JIIIC-CII y moctpagasmunx ¢
MOJINTPABMOIL € TIEPBBIX CYTOK HAGJIOIEHNS, COOTBETCTBY-
I0Iasi CTENEHU TSKECTH CEIrCuca, OIpe/esisieT BO3MOK-
HOCTb MCIOJIb30BAHUS JIAHHOTO MOKA3aTeJIst ¢ AUarHOCTH-
YECKOI ¥ MTPOTHOCTUYECKON TIEJIBIO.

3. Breicokas amarHocTHUecKasi UyBCTBUTENbHOCTH
(100%) moporosoro yposist JITIC-CII B parHue cpoku mo-
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