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Iesb uccaemoBanust: U3yuuTh 0COGEHHOCTH HeHTPpaibHOI reMoauHamuky (I[T/]) y 601bHBIX TsKeabIM a0/10-
MUHAJILHBIM CEIICUCOM TIPU PA3INYHbIX UCXOAAX 3a00JI€BAHUSL.

Marepuaisl 1 MeTO/IbI. B perpociiekTrBHOE KccenoBanue BKIounan 18 6o/bHbIX abOMUHAIBHBIM CEIICHU-
com B Bozpacte 50,2£3 jiet ¢ TaxecTbio coctosnus 1o mkane APACHE 1T 13,7£0,8 6anna, SOFA — 8,4+0,5 6ai-
ga. 1IT/] usydaim ¢ mOMOIIBIO TPAHCIYIbMOHATBHON TePMOAMIIONUN. Boiemuan rpymmsl 60abpHbIX: 1-51 (ymep-
e, n=9) u 2-a (BbukuBIIHNE , n=9). [pyI1ibl He paziuvanuch (p>0,05) 110 BO3PACTY, TOJOBOMY COCTABY U TSIKECTU
COCTOSIHUSL GOJIBHBIX MIPU HOCTYIVIEHUH B OT/eJIeHIe PEaHUMATONOruu. [J0CTOBEPHOCTh OTJINUMIT OIlEHUBAIU 110
kputepuio t-kpurepuio CTbiofieHTa 1 KpuTeprio Xu-kpazpat. [[porHocTiueckyo 3Ha4MMOCTD IToKa3aTesiei n3yJa-
s ¢ nomotpio ROC-ananmusa.

Pesyabrathl. B 1-e cyTKE MeXTpyIIIOBbIe OTJIMYUS BBISIBIEHDBI B YPOBHE CPEIHEr0 apTEPUATHHOTO JlaBJie-
nust (Allep.) — 85,3%£3,3 u 101,6+4,6 mm pr. cr. (p<0,05) u ungexca momuoctu cepaia (MMC) — 30622 u
429,9£48,9 Br/m* (p<0,05). Ha 3-u cyTKM COXpaHsINCh MEKIPYIIIOBbIe oTandust 3navennii UMC, nipostJisi-
JIUCh OTJINYMS BEJIMYNHBI r100anbHoil dhpakiuu usrHanus cepana (FOUC) — 22,323 u 29,3%1,5% (p<0,05);
APYrux oTauuuii He 6b110. Ha 5-e cyTKu coxpaHsiock MeKXrpyinoBoe otnundne sHadenuii TOVIC. Ha 7-e cyt-
ku nokazaresnu LI/ ve umesnu Meskrpynmosbix oriuunil. Tskects coctosinus 1o SOFA y Goababix 1-it rpyi-
IIbl CTAHOBUJIACH OOJIbIIE, YeM BO 2-if, HaunHas ¢ 5-x cyTok. [To mannpiM ROC-ananusa B 1-3-u cyTkn Hanbo-
Jlee 3HAYMMBIMU TpeIUKTOpamMu JjetaibHoro ucxozpa (momaau mox ROC-kpussiMu 0,765—0,840; p<0,05)
asumuch Allep. (95 MM PT. cT., 9yBCTBUTEABHOCTH 88,9%, crenubuanocts 88,9%), UMC (<373 Bt/™m? uys-
cTBUTENbHOCTD 88,9%, crermupuanocts 77,8%) u TOUC (<26,1%, ayBcTBUTETBHOCTD 66,7 %, cennpUIHOCTD
77,8%). Ha 5—7-e cytku Haubojiee 3HAUUMbBIM IIPEAMKTOPOM JeraibHocTH (1omanu 1mog ROC-kpusoit
0,957—0,994; p<0,05) cranoBumach TAKecTb coctosguusa no mraise SOFA >7 6annos (4yBCTBUTENBHOCTD
88,9%, cnienpuunocts 88,9%).

3akioueHue: B TeUeHUE MIEPBBIX 3-1 CYTOK MHTEHCUBHOTO JIEYEHMsI TSDKEJIOTO Cericrca y GoIbHBIX ¢ Hebraro-
HPHUSITHBIM IPOTHO30M 3a00JIEBAHUST OTMEYEHO yMEPEHHOe CHIKEHIE MOKa3aTeseil MOIHOCTH 1 00IIell CHCTOH-
yeckoit pynkimu cepaia. [Ipornoctrueckast 3HaunmMocTb Takux nmokasaresieit, kak UMC u TOUC, moxer 1posi-
JIATHCS B TIEPBBIE TPOE CYTOK MHTEHCUBHOTO JICUEHMS.

Kmouesvte crosa: a60omunanviviii cencuc, cenmudecKkas Kapauonamuﬂ; npeamcmopbz JemaitvHocmu npu cen-
cuce; uenmpaivhas 2eMOOUHAMUKA npu cencuce

Aim: to study characteristics of the central hemodynamics (CHD) in patients with severe abdominal sepsis
with different outcomes of the disease.

Materials and Methods. 18 patients with abdominal sepsis, aged 50.2+3, with the APACHE II and SOFA
severity scoring of 13.7+0.8 and 8.4%0.5, respectively, were enrolled in the retrospective study. The CHD was stud-
ied using the transpulmonary thermodilution. The following groups were identified: Group 1 (deceased, n=9) and
Group 2 (survivors, n=9). The groups did not differ (P>0.05) in age, sex, and the severity of the condition at admis-
sion to the ICU. The significance of differences was assessed using the t-test and the chi-squared test. The prog-
nostic value of the parameters was studied using the ROC analysis.
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Results. On Day 1, the intergroup differences included the average blood pressure (BPav) (85.3+3.3 and
101.6+4.6 mmHg, respectively (P<0.05)) and the cardiac power index (CPI) (306%22 and 429.9£48.9 W/m?
respectively) (P<0.05). The intergroup difference in the CPI and the global ejection fraction (GEF) persisted on
Day 3: 22.3+2.3 and 29.3+1.5%, respectively (P<0.05); there was no other difference. The intergroup difference in
the GEF remained on Day 5. On Day 7, the CHD parameters demonstrated no intergroup difference. The SOFA
severity scoring in Group 1 patients became greater than that in Group 2 starting from Day 5. According to ROC
analysis, BPav (<95 mmHg, sensitivity: 88.9%, specificity: 88.9%), CPI (<373 W /m? sensitivity: 88.9%, specifici-
ty: 77.8%), and GEF (<26.1%, sensitivity: 66.7%, specificity: 77,8%) were the most important predictors of the
lethal outcome on Days 1—3 (areas under ROC curves: 0.765—0.840; P<0.05). On days 5—7, the SOFA scoring >7
(sensitivity: 88.9%, specificity: 88.9%) was the most important predictor of the lethal outcome (areas under ROC
curves: 0.957—0.994; P<0.05).

Conclusion: during the first five days of the intensive treatment of severe sepsis in patients with unfavorable
prognosis, a moderate decrease in the cardiac power index and overall cardiac systolic function was registered. The
prognostic significance of such parameters as CPI and GEF may become obvious within the first 3 days of the
intensive treatment.

Keywords: abdominal sepsis; septic cardiopathy; predictors of mortality in sepsis; central hemodynamics in sepsis
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BBenenne

YiydiieHue pe3yJsibTaToB MHTEHCUBHOTO Jieue-
HIST CETICUCA SIBJISIETCST OJIHOU M3 HanboJiee aKTyasb-
HBIX 3a/1a4 COBPEMEHHON peanmmarosoruu [1]. YBe-
JIMYUBAETCS YHUCJO IyOJUKAIMIA, MOCBSIEHHBIX
paccrpoiicTBam 1eHTpatbHoi remognnamuku (ILII/])
[IPU TSKEBIX MH(MEKITMOHHBIX 3a00JIeBaHSIX, HEPE/I-
KO OCJIOJKHATONMXCS cenicrcoM |2, 3]. Pagsutne muo-
KapAMaIbHON MUChYHKIIUN TIPU TSXKETIOM CeTicuce B
HACTOsIIIlee BPeMsI He BbI3bIBaeT comuenuii [4, 5]. B
9TOI cBsi3K, ocobeHHocTu cocrostiust LT/l y Gosib-
HBIX TSKEJIBIM CEeTICHCOM TPUBJIEKAIOT TPUCTATBHOE
BHUMaHUe ucciaenosateseii [6]. C oqHOI CTOPOHBDI,
yKasbiBaloT, uTo0 MoHUTOpUHI IIT/] HeoOXoauMm s
KOMILIEKCHOU OI[eHKU COCTOSTHVSI OOJIbHOTO, YTOUHE-
HIST BO3MOJKHBIX TPUYMH HAPYIIIEHUH KPoBOOOpaiie-
HUST U OlleHKU a(hdeKkTuBHOCTH JiedueOHBbIX Mep [7, 8],
C IPYTOM — OCTaeTCs HesICHBIM, KaKiue UMEHHO TIOKa-
3aTeJIM MOTYT SIBUTBCSI MIPEAUKTOPAMU HEeOJIATOIPH-
arHoro ucxona [9, 10]. Benercs nquckyccus o rokasa-
tessix 1T/, KOTOpble MOTYT BJMSITHL Ha BBIGOD
ONITUMAJIBLHOI JieueOHOlT TakTukH [6, 11].

B oTmesbHBIX HMCCIeOBAaHUAX MMOKA3aHO, YTO
€INHCTBEHHBIM TMPEIUKTOPOM HEGJIATONPUSATHOTO
HCXO/la TIPU TSKEJIOM Celicuce SBJISIETCS YPOBEHD
cpemHero apTepuanbHoro gasiaenus (Allep.), a moka-
3aTeJb CUCTOJIMYECKOM (DYHKITHH JIEBOTO JKEJTyI0UKa
(JI3K) — ero dpaxius usrnanus (OU) u comepxa-
HUe B KPOBU HaTpuilypeTnyeckoro nentujga B-tuma
He CBS3aHBI ¢ JIeTalIbHOCTBIO [6]. BmecTe ¢ Tem, ipu
nomoltnu axokapauorpadum (IxoKI) npogemonct-
PUPOBAHO, YTO JICTAJIbHbIE KCXO/IBI ACCOIIUUPYIOTCA C
HaJmuueM y GOJIbHBIX JMACTOJUYECKOH auchyHK-
un JIJK [12, 13]. HekoTopbie uccnenoBaTean KOH-
CTaTUPYIOT, UTO JIETATBHOCTh BO3PACTAET TIPU COYE-
TaHUU  JUACTOJUYECKOM U CUCTOJUYECKOU
muchynknun JIK [9], a B KauecTBe HE3aBUCUMOTO
MPEIMKTOPA MOCJEAHEN ONMUCHIBAIOT CHUKCHUE MH-
nekca yaapaoro oobema (MYO) JIK [9].

Introduction

Improvement of outcomes of the intensive care
of sepsis is one of the most actual problems of mod-
ern reanimatology [1]. The number of publications
on disorders of central hemodynamics (CHD) in
severe infectious diseases often complicated with
sepsis has been growing [2, 3]. Development of the
myocardial dysfunction in severe sepsis is generally
recognized at present [4, 5]. Therefore, the CHD
characteristics of patients with severe sepsis have
attracted close attention of researchers [6]. On the
one hand, there are reports that CHD monitoring is
necessary for a complex assessment of patient's state,
clarification of possible causes of circulatory disor-
ders and evaluation of the effectiveness of therapeu-
tic measures [7, 8]; on the other hand, it remains
unclear which indicators may serve as exact predic-
tors of the adverse outcome [9, 10]. CHD parameters
that may affect the choice of an optimal therapeutic
strategy is still a matter of discussion [6, 11].

Several studies have shown that the average
blood pressure level (BPav) is the only predictor of
the adverse outcome in severe sepsis, whereas the
parameter of the left ventricle (LV) systolic function
(its ejection fraction (EF)) and blood levels of B-
type natriuretic peptide do not affect the risk of the
lethal outcome [6]. However, echocardiography
(EchoCG) demonstrated that the lethal outcomes
are associated with the presence of the LV diastolic
dysfunction [12, 13]. Some researchers state that the
risk of the lethality increases in the case of combined
of IV diastolic and systolic dysfunction [9], and a
decreased LV stroke volume index is described as an
independent predictor of the latter [9].

It remains unclear which CHD monitoring
option should be used in patients with sepsis [7, 11,
14]. Guidelines for the treatment of patients with
sepsis include only BPav and central venous pressure
(CVP) as the CHD parameters to be assessed and
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Ocraerca He BIOJIHE SCHBIM, KaKOH BapWaHT
monuroputra IIT/] ciepyer ucnoabp3oBarh y 00Jb-
HBIX cenicucoM [7, 11, 14]. B pekomengammu 1o Jeye-
HUTO OOJIBHBIX CEIICHCOM B KAU€CTBE OIEHUBAEMBIX U
koppurupyembix napamerpos I1I'/] BKioyeHb! TOJb-
ko AJlcp. W IeHTpaJTbHOE BEHO3HOE JaBJieHUE
(IIBM). Bmecte ¢ Tem, oGCYRIaOT IMejecoobpas-
HOCTb WHBa3uBHOTO MoHUTOpHUHTa [T’/ ¢ momoIsio
KaTeTepu3aluy JIErOYHON apTepuu W IIPENyJbMO-
HaJbHON WK TpancnyiabMoHanbHO (TI1) Tepmomn-
monmeit (T/1) [7, 11]. Hakomien 3HaunMTeIbHBIN
omnpit npumenenus TIIT/ npu cencuce [11, 14, 15],
OJ/IHAKO KJIMHUYecKast 3(p(heKTUBHOCTb METOJUKH OC-
Taercst TpeaMeToM jauckyccuu. OmybauKoBaHO
KpaliHe MaJIO UCCJICIOBAHNM, ONMMCBIBAIONINX PAHHUE
usmenerust [[T]] y GOJBHBIX ¢ HEOJIATOIPUSTHBIM
HCXO/IOM TSKEJIOTO cericrca. VI3yoskeHHoe ompee-
JINJIO TIEJTh HACTOMIIETO UCCIIeJOBAHMS.

[Tesb wcCeIOBaHUST — U3YYUTH OCOOEHHOCTH
IIT/T y 6OJIbHBIX TSKEIbIM abM0MUHAIBHBIM CEIICH-
COM IIPU Pa3JIMIHBIX UCXO/aX 3a00I€BAHMSL.

Marepuan u MeTObI

B uccrenosanue Brmouman 18 GonbHBIX abaoMu-
HaJIbHBIM cencrcoM (9 MysKuuH U 9 JKEHIIMH) B BO3pacTte
26—71 (50,2£3) met. VccaenoBanue HOCUIO PETPOCIIEK-
TUBHBIN XapaKTep, OCHOBHBIME YCJIOBUSIME OTOOpPa UCTO-
puii 6osre3Hu GOJIbHBIX ¢ aGIOMUHAIBHBIM CENICHCOM JIJIst
PETPOCIIEKTUBHOIO aHajn3a ObLIO HAMMYUE TTHCHMEHHOTO
nHGOPMIPOBAHHOTO COTJIACHSI HA HCIIOJb30BAaHUE MHBA-
3UBHBIX Mep HAOJIIOJICHIS U JIeUeHUs], TIPUMEHEHIE TPAHC-
IyJIbMOHAJIBHOM TEPMOJMJIIONNY, HaunmHasd ¢ 1-X cyTok
npebbiBaHst B otesienune peanumarosnorun (OP) u o 7-e
CYTKHM UHTEHCHBHOIO JIeYeHUsI 1IPU 00s13aTeJIbHOM HaJU-
YUH AaHHBIX MOHUTOpHUHTA Ha 1, 3, 5 1 7-e cyTku. Takke
006513aTEIbHBIM YCJIOBHEM BKJIOYEHUsST KJIMHUYECKOTO Ha-
GJIOJIEHUsT B PETPOCIIEKTUBHBIN aHAIN3 ObLIO OTCYTCTBUE
y 60JibHBIX 1Ipu ToCTyILIeHU: B OP KIMHUKO-AnarHocTu-
YEeCKHX IPU3HAKOB CENTHYecKoro moka [16]: na pone nn-
(y3MOHHOIT U B OT/EJbHBIX HAOIIOAEHUSAX — CUMIIATOMU-
MeTHYeckoi Tepanuu, Beanunra AJlcp. 6bima 6osee 65 MM
PT.CT., @ KOHIIEHTPAIIHS JJaKTaTa — MeHee 2 MMOJIb /JL.

[TprunHamu cericuca SIBJISIMCH: OCTPbII IeCTPYKTHB-
Hb1ii naHkpeatuT (n=10), OCTPBIii raHTPEHO3HBIIT areH/1-
uut (1), nepdoparnBnas si3Ba [BEHAIATUIIEPCTHON KUIII-
ku (2), nepdoparuBuas s3Ba xexayzaka (1), nepdoparus
toreit kummku (1), mepdopanus obomxouroit kumku (2) u
nepdopanusa curmosunoit kumku (1). Taxects cocros-
Hus GosibHBIX Tpu nocryivienuu B OP: mo mkase
APACHE II ot 9 no 22 (13,7+0,8) 6amta, SOFA — ot 5 10
14 (8,4£0,5) 6ara.

B 3aBHCHUMOCTH OT MCXOJIa CETICUCA BBIIEJIUIN 2 TPYTI-
bl 6osbHBIX: 1-51 (ymepuine, n=9) u 2-g (BbuKuUBLINE, 7=9).
Bosbrbre 1-if rpynmst ymepsn Ha 13—22 (19,2+3,5) cytkn
nocsie noctymsienns B OP. Ipynmnsl He pasiuyanuch
(p>0,05) 1o Bospacty (54,5+4,5 u 46+3,2 roza), 1oJa0BOMY
coctaBy (MY;KUMH/5KeHIMH 4/5 u 5/4), TSIKECTH COCTOsI-
mus no mkaisam APACHE 11 (13,8+1,4 u 13,7+0,9 6asna) u
SOFA (9,1+0,6 1 7,8+0,9 6asna) mpu moctymiennu B OP.

B 1-e cyTKM MHTEHCHBHOIO JieueHust OOJIbHBIM Bbl-
MOJIHSAJIM KaTeTepu3alinio MarucTpajbHON BeHBI (TO/I-

corrected. At the same time, the appropriateness of
the CHD invasive monitoring using catheterization
of the pulmonary artery with prepulmonary ther-
modilution (TD) or transpulmonary (TP) TD is dis-
cussed [7, 11]. There is considerable experience in
application of TPTD in sepsis [11, 14, 15], but the
clinical effectiveness of the procedure remains a sub-
ject of debate. Very few studies were published
describing early CHD changes in patients with the
adverse outcome of severe sepsis. The above informa-
tion determined the purpose of this study.

Aim: to study characteristics of central hemo-
dynamics (CHD) in patients with severe abdominal
sepsis with different outcomes of the disease.

Materials and Methods

18 patients with abdominal sepsis (9 men and 9
women) aged 26—71 (50.2+3) years were enrolled in the
study. The study was a retrospective one; the basic terms
for the selection of case history records of patients with
abdominal sepsis for the retrospective analysis was the
presence of a written informed consent for the use of inva-
sive monitoring and treatment measures, the use of
transpulmonary thermodilution from Day 1 of the ICU
stay until Day 7 of the intensive treatment with the
mandatory presence of monitoring data on Days 1, 3, 5,
and 7. In addition, the absence of clinical and diagnostic
signs of septic shock at admission to the ICU is the manda-
tory term for inclusion of a clinical case into the retrospec-
tive analysis [16]: the BPav level was more than 65 mmHg
and lactatemia was less than 2 mmol/1 on the background
of the infusion therapy and in some cases of the sympath-
omimetic therapy.

There were the following causes of sepsis: acute
destructive pancreatitis (n=10), acute gangrenous appen-
dicitis (1), perforative duodenal ulcer (2), perforative gas-
tric ulcer (1), perforation of the jejunum (1), perforation of
the colon (2) and perforation of the sigmoid colon (1).
Patients' severity at admission to the intensive care unit
(ICU): the APACHE 1II scoring from 9 to 22 (13.7£0.8),
the SOFA scoring from 5 to 14 (8.4+0.5).

Depending on the outcome of sepsis, 2 groups of
patients were identified: Group 1 (deceased, n=9) and
Group 2 (survivors, n=9). Group 1 patients died on Day
13—22 (19.2+3.5) after admission to the ICU. The groups
did not differ (P>0.05) in age (54.5+4.5 and 46£3.2 years,
respectively), gender (male/female: 4/5 and 5/4, respec-
tively), the APACHE II (13.8+1.4 and 13.7%0.9, respec-
tively) and SOFA (9.1+0.6 and 7.8%0.9, respectively)
severity scoring at admission to the ICU.

On Day 1 of the intensive care, the central vein
catheter (subclavian and/or internal jugular vein) and the
femoral artery catheter was placed using the Pulsiocath
PV2015L204F catheter (Pulsion Medical Systems
Company), which was then connected with the PiCCO-
plus unit (Pulsion Medical Systems Company) of the
Dréager monitoring system. The TPTD was performed in
accordance with a standard procedure [15]. All patients
received a standard care, which included a starting de-
escalation antibiotic therapy with a further change of
drugs according to the results of bacteriological inocula-
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KJIIOYMYHAST U/WJIN BHYTPEHHIST sipeMHast) 1 Ge[peHHoiT
aprepun karerepom Pulsiocath PV2015L204F (dbupma
«Pulsion Medical Systems»), koTopblii coeanuHsIM ¢ MO-
nyiem PiCCO-plus (pupma «Pulsion Medical Systems»)
moHurtopHoit cucrembr Drager. TIIT/l ocymecTsistiau mo
cranmapTHoii Metoxuke [15]. Bee GosbHble moaydann
CTaHIApTHOE JieueHe, BKJIIOYaBIee CTAPTOBYIO /1€9CKa-
JIANNOHHAsT aHTHOMOTHKOTEPAIINIO € [ajbHEHIel cme-
HOI HperapaToB COIJIACHO pe3yJibraTaM OaKTepUuOJIOTH-
YEeCKUX HMCCIIEN0BAHUIT OMONIOrMYecKuX cpel, UHQPY3Uo
cOaIaHCUPOBAHHBIX KPUCTAJIOUIHBIX pacTBOPOB. HDYy-
3UM M Ha3HAueHre CUMIIATOMUMETHYECKUX IPernapaToB
BBITIOJIHSIJIN B COOTBETCTBHM C IPOTOKOJIOM KOPPEKIINU
HapyIIeHUH B cCHCTEeMe KPOBOOOPAIIEH S TI0 PEKOMEH Ia-
iusim Cercne-3 [16].

PerucrpupoBasn A/lcp., yacTtoTy cepieuHBbIX COKpa-
mennii (YCC), CU, YO, ungekcs! riobagbHOTO JUacTo-
sdeckoro oobema (UTKIO) u obiiero nepudepudeckoro
conpotusienus (MOTIICC), rmobambHyio (hpakInio W3rHa-
nust cepana (FOUC), nnneke pynkimu cepaia (MDC) u
nnzexc mMontHocTH cepana (MMC), koTopslii paccunThIBa-
g 1o hopmyite: CUUXA/lcp/451. JlaHHble perucTprupoBain
B 1,3, 51 7-e CTYKH MHTEHCUBHOTO JIEYEHUSI.

XpateHue 1 CTaTUCTUYECKYIO 060PabOTKY JIAHHBIX Bbi-
HOJTHUJIH C TIOMOIIBIO TIEPCOHATBHOTO KOMITBIOTEPA C OIle-
patonHoit cucremoit Windows 10. [y xparenust u o6pa-
GOTKM  JaHHBIX  KCIOJb30Baiu  0a3y  JIaHHBIX,
copmupoBannyo B nporpamme Microsoft Office Excel.
PasBepHyThlil cTaTUCTUYECKUI aHAIN3 TTPOBOJUIIN C TIO-
MOIIBIO TIporpaMmubIx TaketoB Microsoft Office Excel,
Statistica 10 u MedCalc. IIpoBepKy npaBuIbHOCTH pac-
TIpe/ieIeHNs] JTaHHBIX BBIOJHIJIN € MOMOIIBIO KPUTEPHS
Koamoroposa-Cmuprosa. /lanubie TpeACTaBUIN B BHUjE
cpentux Besuuud (M) u omubok cpeaHux (m) u cpeineii
qacToThl (P). BbIMOJHIIN MEXIPYIITIOBOE CPaBHEHHE T1a-
pPaMETpoB, a TaKKe OIPeeJUIN 3HAYNMOCTh U3MeHeHU
[0 OTHOILIEHWIO K YPOBHIO, 3aPETUCTPUPOBAHHOMY B TI€pP-
Bble CyTKU HabsogeHus. [oCTOBEPHOCTh OTIUUMIA Ccpej-
HUX 3HAYCHMIi OlleHnBaau 10 (-kputepuio CTblojieHTa, a
OTJINYUUS CPEJHUX YACTOT 110 KPUTEPUIO XU-KBAJIpPaT.

[TporuocTyecKyo 3HAYNMOCTD B OTHOIIEHUN JIETAIb-
HOTO MCXOJIa aHAJIM3UPOBAJIH [IJIsI BO3PACTA, T10J1a, OLEHOK
mo mkasmamMm APACHE II u SOFA u noxasareneir 11I/].
Biisinue He3aBUCUMBbIX TIEPEMEHHBIX HA 3aBUCHMYIO U OTI-
pelesieHre TTOPOTOBBIX 3HAUEHMIT HE3AaBUCUMBIX ITEePEMEH-
HBIX [P TIPOTHO3MPOBAHUM MCXO/1a BBIMOJHSIN C TIOMO-
mpio ROC-ananmsza. [lng oueHKn pasjiesuTesbHOMR
crocobHOCTH MoJlesiell (pasrpannyenne 6OJIbHBIX ¢ Haro-
[PUATHBIME U HEGJIArONIPHUATHBIMU HCXOAAMI) UCTIOJIB30-
Basn anaau3 xapakrepuctuk ROC-KpuBbIX ¢ pacueTom
miomiazau oz kpusoil (ITI1K). B 3aBucumocTtu ot Besinyu-
uol IITIK ornenuBanu kayectBo mozenn: I1ITK>0,9 — or-
suanoe, 0,8—0,9 — ouennb xoporiee, 0,7—0,8 — xoporiee,
0,6—0,7 — cpennee, 0,5—0,6 — HeynoBIeTBOPUTENBHO. [T0
YPOBHIO p OIEHUBAIN CTATUCTUYECKYIO JOCTOBEPHOCTDH
BBISIBJIEHHO# 3aBUCUMOCTH.

[ToporoBoe 3HaueHne (IMOPOT OTCEUEHMsI, TOUKA «Ccut-
off>) Ha HAYaJILHOM 9Talle AHAIM3A OTIPEAEIISLIIN 110 MH/EK-
cy IOnena (tpeboBarne MaKCUMaJIbHONW CYMMBI YyBCTBH-
TesIbHOCTH 1 crelduyunoctn). [IpoBepky KoppekTHOCTH
[IOPOTOBOTO 3HAYEHHE BBIOJIHSIIN C YI€TOM TPeOOBAHNST
MUHUMAJTbHOI 4yBCTBUTEIBHOCTH Tecta okoso 80%. B
JTOM CJIydae ONTUMATbHBIM IIOPOTOM CUNTAIN MAKCUMAJIb-
HYIO Crenn(puIHOCTb, KOTOpast AOCTUIAeTCs TP OJIU3KON

tion of biological media and infusion of balanced crystal-
loid solutions. Infusions and prescription of sympath-
omimetics were performed in accordance with the protocol
of correction of circulatory system disorders based on the
Sepsis-3 Guidelines [16].

BPav, heart rate (HR), CI, SVI, global end-diastolic
volume Index (GEDI) and total peripheral resistance
index (TPRI), global ejection faction (GEF), cardiac func-
tion index (CFI) and the cardiac power index(CPI) were
registered; the latter was calculated using the following
formula: CIXBPav/451. The data were registered on Days
1, 3, 5, and 7 of the intensive treatment.

Data storage and statistical data processing were per-
formed using a personal computer with Windows 10 oper-
ating system. Database generated in Microsoft Office
Excel software was used for data storage and processing. A
detailed statistical analysis was performed using Microsoft
Office Excel, Statistica 10 and MedCalc software. The cor-
rectness of data distribution was checked using the
Kolmogorov-Smirnov criterion. The data were presented
as mean values (M), errors of mean (m), and average fre-
quency (P). The inter-group comparison of parameters was
performed, as well as the significance of changes in relation
to the level registered on the first day of observation was
identified. The significance of difference between mean
values was assessed using the ¢-test, and the differences
between the average frequency values were assessed using
the Chi-square test.

The prognostic value of the age, sex, APACHE II and
SOFA scoring, and CHD parameters for the lethal out-
come was assessed. The effect of the independent variables
on the dependent one and the identification of threshold
values of the independent variables in predicting the out-
come were performed using the ROC analysis. To assess
the separation power of the models (separation of patients
with favorable and unfavorable outcomes) an analysis of
ROC curves characteristics with the calculation of the
area under the curve (AUC) was used. The quality of the
model was assessed depending on the AUC value:
AUC>0.9 — excellent, 0.8—0.9 — very good, 0.7—0.8 —
good, 0.6—0.7 — medium, 0.5—0.6 — unsatisfactory. The
statistical significance of the identified dependence was
assessed based on the P level.

The threshold value («cut-off> point) at the initial stage
of analysis was determined using the Youden's index
(requirement of the maximum sum of sensitivity and speci-
ficity). The correctness of the threshold value was checked
based on the requirements of the test minimum sensitivity
equal to about 80%. In this case, the maximum specificity
achieved at the sensitivity of about 80% was considered an
optimal threshold. The requirement of a balance between
sensitivity and specificity, i.e. the minimum difference
between these parameters, was also taken into consideration.

Results and Discussion

Most standard hemodynamic parameters (see
the Table) did not demonstrate any intergroup dif-
ferences. On observation Day 1, the BPav in patients
of Group 1 was lower than that in Group 2. Later the
parameter increased due to the sympathomimetic
therapy and remained the same in both groups till
Day 7. The severity of tachycardia also demonstrat-
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TemoanHaMUyYeCKHEe MOKA3aTeNd, MCIOJb30BaHHE CHMIIATOMHMETHKOB M OOWIasi TSAKECTb COCTOSIHUS OOJBHBIX
a6/I0MHHAJILHBIM CETICHCOM NPH PA3JINYHOM HCXOJI€e 3a00IeBants.

Hemodynamic parameters, the use of sympathomimetics and overall severity of the state of patients with abdominal
sepsis with different outcomes of the disease.

Parameters Groups Values of parameters at the days of study
{st 3d 5th 7th
BPav, mmHg st 85.28+3.28 88.08+7.7 99.44+4.65 90.63+4.68
2nd 101.6+4.56* 101.8+4.14 102.9+3.04 100.6£2.52
HR, min’* 1st 91.54+7.15 101.3+6.23 106.7+4.84 96.06+5.67
2nd 95.88+3.85 98.3+3.5 95.11+5.22 92.61+5.52
CI, 1/min/m’ 1st 3.63+£0.3 3.77+0.2 4.39%0.41 4.05+0.29
ond 4.19+0.37 4.37+0.34 4.36x0.2 4.62%0.29
SVI, ml/m? st 42.41+4.32 37.76+2.06 41.44+3.48 42.33+2.85
2nd 44.46%3.89 46.14+4.1 47.83+2.16 50.39+3.2
TPRI, dines*cm®*m? 1st 1853£224.8  1789+187.15  1653+132.3 1681+173.4
2nd 1973£210.7 1817+155.9 1760+86.75 1739+120
GEDI, ml/m’ 1st 757.2£112.3  733.98+88.33  733.8+57.7 729.6+57.7
2nd 672.9£66.3  637.94%62.16  676.1+49 698.5+53
GEE % st 24.12+2.57 22.3+2.3 23.05+2.2 24.24+2.2
2nd 26.99+1.84 29.3+1.47* 29.2+1.46* 29.5£1.6
CFI, min™ st 3.83+0.44 3.76£0.195 4.49%0.43 4.025+0.3
2nd 4.24%0.39 4.45%0.336 4.5%0.2 4.62%0.26
CPI, W/m* 1st 306+22.1 333.4+34.3 442.5+49.5% 371.3+38.3
2nd 429.9+48 9%  4451%40.23%  448.4+24.89 468.2+37.7
Prescription of sympathomimetics 1st 33.3 33.3 33.3 55.5
2nd 11.1 33.3 22.2 0##
SOFA, score 1st 9.1+0.6 8.77£0.52 9.3£0.6 10.44%0.66
2nd 7.77+0.87 7.44+0.9 5.3+0.64%# 4.77+0.66*#

Note. For table and fig. 1—3: the meanings of abbreviations refer to materials and methods. * — the significance of differences
(P<0.05) according to the t-test when comparing between groups; # — the significance of differences (P<0.05) when compared values
with Day 1 using the ¢-test; ## — the significance of differences (P<0.05) when comparing between groups on the basis of the Chi-
square.

IIpumeuanue. Parameters — mapamerpsl; Values of parameters at the days of study — 3HaueHust TapaMeTPOB IO JAHSIM HCCJAE0BAHMSL.
Jlist tabamrel v prc. 1—3 pacmndposky abbpeBuaryp cM. B MaTepuaiax u merogax: BPav, mmHg — A/lcp., mm pr. cr.; HR, min' —
YCC, mun; CI, I/min/m* — CU, n/mun/m% SVI, ml/m* — YO, mu/m% MOIICC, aunececm®sm®* — TPRI, dinesecm?®em? UTK/O,
mi/m* — GEDI, ml/m?% T®OUC — GEF;, UDC, mun — CFI, min'; UMC, Br/m* — CPI, W/m® Prescription of sympathomimetics —
Ha3HavyeHre CHMIATOMIMETHKOB; score — Gaiibl. * — goctoBepHocTh oTanunii (p<0,03) mo t-kputepnio CThioEHTA PN CPABHEHNT
MesKLy Tpynnamu; # — poctoBepHocTh otanunii (p<0,05) npu cpaBHennu 1o t-kpurepuio CTbIOJEHTA ¢ TIEPBBIMU CyTKaMu; ## — J10-

croBepHocThb oTinumii (p<0,05) 1pu cpaBHEHUE MESK/Y TPYIIIaAMU 110 KpUTepuio Xu-KBajpar.

k 80% uyBcTBUTENbHOCTH. TaKKe YIUTHIBATMA TPeOOBaAHIE
GajlaHca MEKy UyBCTBUTEIBHOCTBIO U CHEU(PUUHOCTBIO,
T.e. MUHIMAJIbHOM Pa3HOCTH MEK/Y 9TUMHM ITOKA3aTeISIMU.

PesyabraThl 1 00CyK/I€HHE

BosbIMHCTBO CTAaHAAPTHBIX TEMOIMHAMMIYEC-
KUX MOKasaTesell (Tab/iuia) y He UMeJTH MEKTPYII-
noBbIX oTsimunii. B 1-e cyrku Habmopenus y 60b-
Hbix 1-it rpymmer Allcp. 6bT0 Hipke, yeM Bo 2-il. B
JlasbHelemM Ha (hoHe CUMIIATOMUMETHYECKOU Tepa-
[IUW 9TOT MTOKA3aTeb BO3PACTAJ U BIJIOTD [I0 7-X CY-
TOK OCTABAJICSI OJIMHAKOBLIM B 00EHX rpyIiax. Boi-
PaXKEHHOCTb TaxXUKapAWU TaKKe He HMeJa
MEKTPYIIIOBLIX OT/M4mii. BMmecte ¢ TeMm, 1mOTped-
HOCTb B HAa3HAYCHWW BAa30IPECCOPHBIX IPEIapaToB
nMeJa pa3HOHANIPABJICHHYIO AUHAMUKY: 1-if rpytie
4acToTa MPUMEHEHUS CHUMIIATOMHUMETUKOB TIOCTe-
MIEHHO BO3pacTajia, BO 2-i, HAIPOTUB, CHUIKAJIAch. B
pesyJibraTe, K 7-M cyTKaM HaOJIoAeHs Y GOJbHBIX C
HeOJIATOTPUSTHBIM UCXO0M 3a00JIEBaHUST Ba30-

ed no intergroup differences. At the same time, the
need in the prescription of vasopressors demonstrat-
ed multidirectional tendencies: in Group 1, the fre-
quency of use of sympathomimetics gradually
increased, whereas in Group 2 it decreased. As a
result, by observation Day 7 vasopressors were used
in more than half of the cases in patients with unfa-
vorable outcomes of the disease, and the use sympa-
thomimetics was discontinued in the rest of patients.

Normal or moderately elevated CI values with
almost normal SVI, TPRI, and CFI levels throughout
the observation period were typical for both groups.
Only a tendency to slightly elevated CI values and
decreased GEDI and CFT values in Group 2 patients
at early stages of the observation can be noted. The
intergroup differences became obvious at the level of
such calculated CHD parameters as GEF and CPIL
On Day 1, the GEF in Group 1 patients demonstrat-
ed a tendency (P>0.05) to decrease as compared to
Group 2; then it became lower by 5—7%. At that, the
average GEF in Group 1 patients was below the nor-
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[IPECCOPBI UCTIOIB30BAIN OOJIee YeM B MTOJIOBHHE Ha-
GJIOJIEH UL, & Y OCTAIbHBIX HCIIOJIb30BAHUE CHMIIATO-
MUMETUKOB TIPEKPAIIAJIH.

Jlsist 60IBHBIX 0OEUX TPYIIN ObLIN XapaKTEePHDI
HOpPMAJIbHbIE WJIM YMEPEHHO IMOBBIIIEHHbIE 3HAYe-
uuss CU npu mpakTuyecku HOPMAJIBHOM YPOBHE
NYO, NOIICC n UDC B TeueHUe BCETO MEPUO/IA
HaOsoieHust. MOKHO OTMETHUTD JIUIITh TE€HIEHITUIO
(p>0,05) x HeckoabKo Gosbinum 3uaveHusiM CU u
menbiuM — UTKIO u UDC y GosnbHBIX 2-1i rpyTI-
bl HA HAYAJIBHBIX 9Tanax HabJroaeHus. Mexrpyr-
MOBBIE OTJIMYUS TIPOSIBUJINCH B YPOBHE PACUETHBIX
napametpoB LITJ[ — TOUNC u UMC. B 1-e cytku y
6osbhbix 1-it rpymmsl TOUVIC mposiBisiy TeH[IEH-
o (p>0,05) K MEHBITUM 3HAYEHUSIM, YeM BO 2-1i,
a 3aTeM craHoBuUJCS Ha 5—7% umke. [lpu arom
cpentsist TOVIC y 60JbHDBIX 1-1i rpyTIITbI OblIa HIKE
HOPMBI, 2 BO 2-I — COOTBETCTBOBAJA AUAINA30HY
HOpMaJIbHbIX 3HaUeHui (25—35%) [15]. UMCB 1 u
3-u cyTku HabJO1eHIsT Y GOJBHBIX -1 TPyIIIIBI GbLI
ke, yeM Bo 2-it, Ha 100—120 Br/m*. Ha 5-e cyTku
MesRrpynnoBsix otanunit UMC He 6bL10, T.K. B 1-it
rpyIilie TI0Ka3aTejab KPATKOBPEMEHHO BO3PacCTaJl.
Ha 7-e cyTku wuccienoBaHus OTJANYNA 3HAYECHUN
pacuetHbIX mokasateneit 1[I/ ucuesanu, oueBUIHO,
3a CYeT TEHJEHIUU K UX YBEJUYEHUIO, 10 CPaBHe-
HUIO ¢ UCXOMHBIME (cM. Tabuuiy). MoKHO ToJa-
raTh, 4TO 3TO OBLJIO 0OYCJIOBJIEHO HAPACTAIOIIEN WH-
TEHCUBHOCTHIO CUMIIATOMUMETUYECKON TePaIunu.
Bosee uem y 50% GoJbHBIX 1-i1 TPYIIIBI It IO/
JlepsKaHUsT KPOBOOOPAIIEHUS MCIIOJNb30BAIU KOM-
O6unaruu godamuna (5—10 MKr/Kr/MUH) Win aj-
penanmuHa (300 HT/Kr/MUH) C HOPaJIpEHAJUHOM B
nose 400 Hr/Kr/MuH.

MesKrpyInoBble OTJIUYUS TSKECTU COCTOSHIS
60JIbHBIX, oreHeHHOH mo wmkane SOFA, npossis-
JIUCD € 5-X CYTOK HAOJIIOJIEHUS] U CTAHOBUJIMCH MaK-
cuMaJIbHBIMA K 7-M. llosgBienune oTmumnii, o4eBuU/I-
HO, ObLIO OOYCJIOBJIEHO yMEHbBIIEHHEM BEJUYHHbBI
Gasnproil otterku mo SOFA Bo 2-it Tpyriie npu TeH-
nentuu (p>0,05) K HAPACTAHUIO TSKECTU COCTOSTHUS
6OJIbHBIX B 1-11.

Mpeanpunsteiii ROC-anami3 ObLT HAIPaBJIEH
HA BbIsIBJIEHUE PAHHUX TIPEIUKTOPOB JIETAIHLHOTO UC-
xoza. Bospact ob6cieoBaHHBIX GOJBHBIX, UX IIOJI,
GanbHag onenka no mkainam APACHE II u SOFA B
1-e cyTku HabMOAEHUs He 00J1a]a/Iu IIPOrHOCTUYEC-
koit sHaummocTwio: [1TTK=0,537—0,73 mpu p>0,05.

ROC-anamms yposast Allcp. B 1-e cyTku Habuio-
JIeHUsT BBIABUJI OY€Hb XOPOIllee KAYeCTBO MOJIENU:
[IIK cocraBuna 0,840 (p=0,0038) (puc. 1, a).
AJlcp<95 MM PT. CT. YKa3bIBAJIO HA PUCK JIETAJIBHOTO
MCXO/Ia C YYBCTBUTEIHHOCTHIO 88,9% 1 criermpuaHoc-
10 88,9%. IIpakTiyecku Takoii e oKazaach pasie-
JTesbHast criocobHocTb y mapamerpa UMC (puc. 1, b):
[MITK=0,815 (»p=0,0052). Ypoeur UMC<373 Bt/m*
MPE/ICKA3bIBAII BEPOSITHOCTD JIETAJIBHOCTU C YyBCTBU-
TebHOCTBIO 88,9% 1 crienmduarocThIO 77,8%.

mal limit, while in Group 2 it was within the limits
(25—35%) [15]. On observation Days 1 and 3, the
CPI was lower in Group 1 patients than that in
Group by 100—120 W/m*. On Day 5, there were no
intergroup differences in the CPI, because the para-
meter demonstrated a transient growth in Group 1.
On study Day 7, the differences in the level of calcu-
lated CHD parameters disappeared, apparently due
to the trend towards elevation of their values as com-
pared to the baseline (see the Table). It may be
assumed that this was due to the increasing intensity
of the sympathomimetic therapy. A combination of
dopamine (5—10 pg/kg/min) or adrenaline (300 ng/
kg/min) with noradrenaline at a dose of 400 ng/
kg/min was used in more than 50% of patients in
Group 1 to maintain circulation.

The intergroup differences in the SOFA scoring
of the patient's state severity became obvious on
observation Day 5 and reached their maximum by
Day 7. These differences, obviously, were due to a
decrease in SOFA scoring in Group 2 with a tenden-
cy (P>0.05) to elevation of the gravity of Group 1
patients’ state.

The ROC analysis was intended to identify
early predictors of the lethal outcome. The age of the
examined patients, their gender and APACHE II and
SOFA scoring did not have any prognostic signifi-
cance on observation Day 1: AUC=0.537—0.73,
P>0.05.

The ROC analysis of the BPav level demon-
strated a very good quality of the model on Day 1:
AUC was equal to 0.840 (P=0.0038) (Fig. 1, a).
BPav<95 mmHg indicated the risk of the lethal out-
come with a sensitivity of 88.9% and specificity of
88.9%. The separating power of the CPI parameter
was also the same (Fig. 1, b): AUC = 0.815
(P=0.0052). The CPT level<373 W /m” predicted the
probability of the lethal outcome with a 88.9 — per-
cent sensitivity and 77.8 — percent specificity.

Only 2 calculated CHD parameters had a valid
predictive significance on Day 3: CPI and GEF,
whose ROC-models turned out to be of a good qual-
ity. The CPI study (Fig. 2, @) demonstrated the AUC
equal to 0.765 (P=0.0232). The CPI<355.8 W/m?
predicted the lethal outcome with a 66.7% of sensi-
tivity and a 77.8% of specificity. At this stage of the
study, the prognostic significance of the GEF became
obvious (Fig. 2, b): AUC=0.790 (P=0.008). The
GEF<26.1% predicted the lethality with a 66.7% of
sensitivity and a 77.8% of specificity. Other parame-
ters including the SOFA scoring had no predictive
significance within a specified time since the begin-
ning of monitoring.

On Day 5, the only CHD parameter that
demonstrated the prognostic significance was the
GEF (Fig. 3, a): AUC=0.753 (P=0.0384). The GEF
level <27.2% indicated the risk of the lethal outcome
with a 77.8% of sensitivity and a 55.6% of specificity.
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Puc. 1. IIporHo3 retaibHOrO HCXO/a cencuca B 1-e CyTKH HH-
TEHCHUBHOTO JIEYeHHsI 10 rpaUKaM <4yBCTBUTEIbHOCTb-CIIENH-
duunocrb» Allcp (a) u UMC (b).

Fig. 1. The BPav (a) and CPI (b) sensitivity-specificity plots
on Day 1 of the intensive treatment for the prediction of the
lethal outcome of sepsis.

IIpumevanue. [{ss puc. 1—3: Sensitivity — 4yBCTBUTEILHOCTD;
Specificity — crierudounocts; Criterion — Kpurtepuii.

Ha 3-u cyTku HabJ/II0I€HUST IOCTOBEPHO MPO-
PHOCTUYECKON 3HAYNMOCTBIO 00JIa/[aJIi TOJBKO J[Ba
pacuernbix napamerpa LIJA: UMC u TOUC,
ROC-Moziesin KOTOPBIX OKA3aJIMCh XOPOIIIEro Kaye-
ctBa. IIpu uccaepopanuu UMC (puc. 2, a) IIIIK
cocraBusa 0,765 (p=0,0232). UMC<355,8 Br/™m’,
MPeNCKA3bIBAJ JIETATBHBIN UCXOM C YYyBCTBUTEIb-
HOCTBIO 66,7% u ceruduyaHocThio 77,8%. Ha sTom
9Talle UCCJEOBAHNS TIPOSIBUIACH IIPOTHOCTUYEC-

Puc. 2. IIporHo3 JeTajbHOr0 MCXOJa Celcuca Ha 3-€ CYTKH
HHTEHCHBHOTO JieYeHUs MO0 rpaduKaM <4yBCTBUTEIbHOCTH-
cnenupuunocts> UMC (a) u TOUC (b).

Fig. 2. The CPI (a) and GEF (b) sensitivity-specificity plots on
Day 3 of the intensive treatment for the prediction of the lethal
outcome of sepsis.

Despite the good quality of the model, the specifici-
ty of the predictor was clearly reduced. At the same
time, a great separating power of the SOFA scoring
was demonstrated (Fig. 3, b): AUC=0.957
(P<0.0001). SOFA>7 predicted the lethal outcome
with an 88.9% sensitivity and an 88.9% specificity.
On observation Day 7, all studied CHD para-
meters lacked the separating power in relation to the
lethal outcome. At that, the sensitivity of the SOFA
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kast 3Haunmoctb TDOUC (puc. 2, b): TITIK=0,790
(p=0,008). TGN C<26,1% mpenackaspBag JeTATD-
HOCTH C YYBCTBUTEIBHOCTBHIO 66,7% U cremmbmd-
HocTbio 77,8%. OcranbHble IMOKa3aTesH, BKIOYas
orerky no mkaie SOFA, B ykazanubie CPOKH OT
Havyaja HaOJO/IeHUsI TTPOTHOCTUYECKOI 3HAYNMOC-
TU HE UMEJIH.

Ha 5-e cytku cpenu mapamerpos 11/ coxpa-
HSIJIACh TPOTHOCTUYECKAST 3HAYUMOCTD TOJIBKO Y
T®UC (puc. 3, a): IIT11K=0,753 (p=0,0384). ¥Ypo-
Betib [ C<27,2% cBUIETENBCTBOBAJ O PUCKE Jie-
TaJIBHOCTU C YYBCTBUTENBHOCTHIO 77,8% U crienu-
¢dbuunocteio  55,6%. Hecmorps ma xopoiliee
KauyeCcTBO MOJEJH, CIeUu(MUIHOCTh IPeIuKTOpa
Obliia SIBHO CHIKEHHOU. Bmecrte ¢ TeM, TpOSIBJIs-
Jlach OTJIMYHAsl pas[ejuTejbHast CIHOCOOHOCTD
ommenku 1o SOFA (puc. 3, b): IIIIK=0,957
(p<0,0001). SOFA>7 GanoB npejckasbiBaja Je-
TaJBHBIA MCXOJ C YyBCTBUTEIBHOCTD 88,9% 1 crie-
nuduurocTs 88,9%.

Ha 7-e cyTku HaboeH1s BCe UCC/IelOBaHHbIe
nokasaresu I[T/] He o6agaiy pasaeauTeabHol CIio-
COGHOCTBIO B OTHOIIEHUHU JIETAJIBHOTO MCXoa. [Ipu
9TOM HapacTaja YyBCTBUTEJNbHOCTH OIEHKHU I10
SOFA kax npenukropa Jsetanbuoctu (I1TIK=0,994;
p<0,0001). MakcuMajibHO BEPOSITHBIM OBLII JIETAJIb-
HBII MCXO0J[ Y OOJIBHBIX C TSIKECTBIO COCTOSAHUS GoJiee
7 6ajuioB.

O6cysx/Iast MOJyYeHHbIE PE3YJIBTATI, OTMETHM,
YTO HAUJIYYIIUM TIPEIUKTOPOM JIETAIBHOCTH OKa3a-
JIACH OI[EHKA TSLKECTH COCTOSTHUST GOJIBHBIX TI0 TIKAJIE
SOFA, oxHako pasjesnresibHast CIIOCOOHOCTD MOKA-
3aTeJist MPOSIBIISIIACH TOJBKO C ISATBIX CYTOK MHTEH-
CUBHOTO JieUeHUs1. DTH [aHHbIe COrJIACYIOTCSI C MHO-
TOYNCJIEHHBIMI UCCJIEIOBAHUSMU, OI€HUBAIOIIMIU
KJIMHUYECKYTO 3HAUNMOCTD TiKasibl SOFA mpu anHa-
MHYECKOM KOHTPOJIE 32 COCTOSTHUEM TSIKEJIBIX OOJIb-
HBIX [17—19]. BmecTe ¢ TeM, MIKaTa He SBUIACH PAH-
HUM TIPEIUKTOPOM JIeTaJIbHOCTU. B paBHO# cTenenn
He TIPOSIBUJIACH ITPOTHOCTUYECKAS 3HAYUMOCTD IITKa-
ast APACHE 11, mosie3HocTh KOTOPOI OCTaeTcs
MpPEeIMETOM [MCKYCCUU [0 HACTOSIIETO BPEMEHM.
OpHu aBTOPBI TTOAYEPKUBAIOT KJINHIUYECKYIO 3HAUM-
MOCTD 2TOH mKasbl [18—20], apyrue — KpUTHKYIOT
[12]. OtnenbHble KIUHUIKUCTHI JlaXKe CYUTAIOT, YTO
UHTerpajibHble MIKAJIbl OIEHKU HEeIO0CTATOYHO HH-
(hOpMATHBHBI Y TSIKEJIBIX OOJIBHBIX, TAK KaK HE yUi-
TBIBAIOT HAJW4We 1/WJN Pa3BUTHE COIYTCTBYIOIEN
natoJioruu [21].

OTcyTcTBUE MPOTHOCTUYECKOI 3HAYUMOCTHU
reuziepaoro npusnaka (I1I1K=0,556 — wneymosue-
TBOPUTEJIbHOE KadecTBO Mozeau 1pu ROC-anamm-
3e) MOJATBEP/IIIO AaHHbIE MHOTOYNCJIEHHBIX UCCJIe-
noaumii [9, 12, 22], orBepraioiux poJib 10Ja B
puCKe JeTajbHOTO nucxoma. He cTosb oHO3HAUHB
pesyabratel ROC-ananusa 1pu OIEHKE pas/iesiu-
TeJbHOU crocobHocTu Bozpacta: IITTK=0,735
(p=0,079). N3yuennas mojiesib NMeJia XOpollee Ka-
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Fig. 3. The GEF (a) and SOFA (b) sensitivity-specificity plots
on Day 5 of the intensive treatment for the prediction of the
lethal outcome of sepsis.

scoring as a predictor of the mortality increased
(AUC=0.994; P<0.0001). The lethal outcome was
most likely in patients with the severity of the con-
dition of more than 7 points.

While discussing the results, we should note
that the SOFA scoring proved to be the best predic-
tor of the lethality; however, the separating power of
the parameter was obvious only since the fifth day of
the intensive treatment. These data are consistent
with numerous studies assessing the clinical signifi-
cance of the SOFA scale in the dynamic monitoring
of patients [17—19]. However, the scale was not an
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YeCTBO U TEHEHIMIO K CTATHCTUYECKOH JI0CTOBEP-
HOCTH. BIiosiHe BEpOATHO, UTO TIPU YBEJIUYCHUU M C-
Jla HaOJIOJeHUuN OIIpeeIeHHBI BO3PAaCcT CTaHEeT
MPEUKTOPOM JIETAILHOTO MCXO0/Ia B paccMaTpuBae-
MOU KJIMHUYECKON CUTyaluu. JTO MPEINOJOKEHe
MPE/ICTABJISIETCSI JIOTHYHBIM, TaK KaK OMyOJIMKOBAHO
JIOCTATOYHOE YUCJIO MCCIEIOBAHUN, MOYePKUBAIO-
NIMX BaXKHYIO POJIb BO3PACTHOTO (DaKTOpa B Pa3BU-
TUH HeOJArONPUSITHBIX UCXOA0B abJOMUHATIBHOTO
cenicuca [9, 22].

Haubosee panaum (B 1-e cyTku HabJio1€HMs)
MIPEIMKTOPOM JIETATTBHOTO MCXO0/[a OKA3aJICs TTOKa3a-
tenb Allep. UyBCTBUTENBHOCTD W CHETM(UIHOCTD
camkennst Allcp cocraBuia okoso 90% mpu odeHb
xoporieM kadectBe ROC-mozenn. 3HaunMoCTh Be-
JguarHbl AJ[Cp Kak BO3MOKHOTO MTPEAMKTOPA JICTAJb-
HOCTH TIPU CETICHUCe TIPOJIEMOHCTPUPOBAHA B Psifie UC-
caenoBanuii [23, 24]. BoJBIIMHCTBO KJIUHUIIUCTOB
MOYEPKUBAIOT KpaliHe HEOIArOMPUSTHYIO TPOTHOC-
TUYECKYI0 poJb cHWKeHus AJlcp., Kak KIMHUKO-
(byHKIIMOHATBHOTO MapKepa Pa3BUTHS CENITUIECKOTO
moka (A/lep.<65 mm pr. ct.) [6]. [Ipornocruyecku
3HaunMad BesmuumHa A/lcp, ycraHOBJIeHHAs HaMu
(<95 MM pT. CT.), OKa3aJIaCh 3HAYUTEJHHO BbIIIIE, YEM
B IPYTUX HCcaeoBaHusIX. Ha MOMEHT 00CIe10BaH st
B 1iepBbie cyTKu npebbiBanust B OP HUKTO 13 60JIb-
HBIX HE HAXO/IUJICS B COCTOSTHUY CENITHYECKOTO MIOKA,
YTO, B YACTHOCTHU MPOSIBJISIIOCH OTCYTCTBUEM apTepu-
AJTbHOM TUTIoTeH3nN U Tuniepiaakraremu [16]. Tem He
MeHee, B OTCYTCTBUE apTePUATbHOM TMIIOTEH3UN YMe-
pennoe cHmkenue AJlcp. Ha ¢one Hayaia MHTEHCUB-
HOTO JIEYEHUST CETICHCA SIBIJIOCH 3HAYMMBIM HebJIaro-
MIPUATHBIM TTIPU3HAKOM. MOKHO MTPE/ITOTI0KUTD, YTO Y
GOJIBHBIX 2-i1 TPYIIIBI COXPaHHbIE (DYHKIIMOHAIHHDIE
Pe3epBbI CepIeYHO-COCYIUCTON CUCTEMBI OTIPEICISAIIN
6oJiee BBIPAKEHHYIO T€MOMHAMUYECKYIO PEAKIUIO C
nosbineareM A/lcp. Ha Mepbl MHTEHCHBHOTO Jieue-
HUIsI, 4eM y 60JIee TSLKETIBIX OOJIBHBIX. DTO TIPEIIOTIO-
JKEeHMe, HeCOMHEHHO, HY/K/IAeTCA B JIaJIbHENIIEM HC-
CJIe/IOBAHUN,

Hapsany ¢ Allcp., paHHUM TIPEAMKTOPOM Jie-
TATBHOCTH OKazascs pacueTHbiii UMC. 9toT napa-
metp ILI/] peako onenuBaloT npu cerncuce. JIumb B
OT/ICIBHBIX MCCIEIOBAHUAX YKA3aHO, YTO CHUKCHUE
MMC mozkeT ObITh ITPOSIBJIEHUEM CEITUYECKON Kap-
JIMOMUOIIATUH, OIIpeJeIsdionieil HeOmaronpusTHbII
ucxop 3aboseBanust [25]. Bmecre ¢ TeM, BBICOKast
3HaunMocTb MC Kak mpeuKTopa JIeTaTbHOTO UC-
XO/Ia, TIPEBOCXOJAIIAS [[PyTh€e TeMOINHAMUYECKIE
MOKA3aTeJH, TTPOJEMOHCTPUPOBAHA TTPU KaP/UOTCH-
HoM 1moKe [26, 27]. Buaumo, 11es1ecoo6pasHo gajib-
Helilllee M3ydyeHHe IMPOTHOCTUYECKOW 3HAYNMOCTU
NMC mipu cericrice B 00MMPHO#T BEIOOPKe KJIMHIYE-
CKUX HaOJIOCHUI.

WccnenoBanus, MOCBANIEHHBIE U3MEHEHUSM
CHUCTOJINYECKON (DYHKIMU cep/illa IIpU Cercuce,
KpaliHe HEeMHOTOYMCJEHHBI. JXOoKapauorpaduye-
ckag olleHka JeBoro xeaynouka (JIJK), kak mpa-

early predictor of the mortality. The predictive sig-
nificance of the APACHE 1T scale was not that obvi-
ous, thus remaining a subject of debate up to the pre-
sent time. Some authors emphasize the clinical
significance of this scale [18—20], while others criti-
cize it [12]. Some clinicians even believe that the
integral rating scales are not enough informative in
severely ill patients, because they do not to take into
account the existence and/or development of the
concomitant pathology [21].

The lack of the predictive significance of gender
(AUC=0.556 — poor quality of the model according
to the ROC analysis) confirmed the data of numer-
ous studies [9, 12, 22] rejecting the role of gender in
the risk of the lethal outcome. The results of ROC
analysis in the assessment of the separating power of
gender are ambiguous: AUC=0.753 (P=0.079). The
studied model had a good quality and a trend of the
statistical significance. Tt is likely that with the
increased number of observations a specific age will
become a predictor of the lethal outcome in this clin-
ical situation. This assumption seems logical, because
a sufficient number of studies emphasizing the
important contribution of the age factor to the devel-
opment of unfavorable outcome of abdominal sepsis
has been published [9, 22].

The BPav level became the earliest (on obser-
vation Day 1) predictor of the lethal outcome. The
sensitivity and specificity of the BPav reduction was
about 90% with a very good quality the ROC model.
The significance of the BPav level as a possible pre-
dictor of the mortality in sepsis has been demon-
strated in a number of studies [23, 24]. Most clini-
cians emphasize the extremely unfavorable
prognostic role of decreased BPav as a clinical and
functional marker of the development of septic shock
(BPav<65 mmHg) [6]. The BPav level (<95 mmHg)
established in this study was significantly higher
than that in other studies. During the study, on the
first day of their ICU stay, none of the patients was
in septic shock, which was manifested, in particular,
through lack of arterial hypotension and hyperlac-
tatemia [16]. However, in the absence of arterial
hypotension, the moderate BPav decrease after the
initiation of the intensive care of sepsis has become a
significant unfavorable sign. It can be assumed that
in Group 2 patients intact functional reserves of the
cardiovascular system have determined a more
severe hemodynamic reaction with BPav elevation
at the beginning of intensive care than in more
severely ill patients. This assumption clearly needs
further research.

In addition to BPay, the calculated CPI para-
meter became the earlier predictor of the lethality.
This CHD parameter is rarely assessed in sepsis.
Only a few studies indicate that the decreased CPI
can be a manifestation of septic cardiomyopathy that
determines an adverse outcome of the disease [25].
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BUJIO, BBISABJSAET HApyIIeHUE IHACTOJINYECKON
byukuun 6e3 cHuKeHUsT (GPaKIUU H3THAHUS
(OU) JIXK [12, 28]. JIumib B OTAENbHBIX UCCIE/0-
BaHUSIX TOKA3aHO, YTO PUCK HEOJIATOMPUSITHOTO
UCXo/1a Y GOJBHBIX CETICHCOM TTOBBIIIAETCS, €CTH K
nuacroandeckoit auchyunknuu JIXK npucoeganmsi-
€TCd CUCTOJIMYECKast, IPUYEM OIICHKY CHCTOJIMYE-
CKON AMCGhYHKIIUU BBIMOJHSAIOT HE TOJBKO II0
OUNJLK, wo u mo UYO [9]. Oranuuuem TIIT/ B
paccMaTpuBaeMOU KJIMHUYECKOUW CUTYAIMU SIBJISI-
€TCsT BO3MOYKHOCTH OIEHUBATH TIOKa3aTeau o01eit
(r106aNbHOI) COKPATUTENbHON (BYyHKIIUU Cep/ia
[15, 29], k kotopbim MoxHO oTHectn [DUC u
NOC. NubopMaTUBHOCTD IOCJIEIHETO TOKA3aTe-
Jist y OOJIBHBIX CEMCUCOM ObLIA MPOAEMOHCTPUPO-
BaHa panee [29].

IIo HammM JaHHBIM, ITPOrHOCTUYECKOH 3HAYN-
MOCTBIO B OTHOIIIEHUH JIETAIBHOTO MCX0/1a 00JIa1ama
tosbko TDUC, onpenenennas na 3—5-e CTYKH UH-
TEHCUBHOTO JiedyeHus. B nanbHeliniem, na ¢hoHe Bo3-
pacTaiolieil M"HTEHCUBHOCTH CUMIIATOMUMETHYeCKON
Teparuy B OZIHON IPYTITIe M 0TKAa3a OT CUMIIATOMUMe-
TUKOB — B [IPyTrOli, 3HaU€HUSA TIOKa3aTessd Tepsiu
MEKTPYIIOBBIE OTIANYNA. MOKHO MOJITAaTh, YTO CHU-
xenne [OUC orpakaer pa3BUTHE CENTHYECKON
Kap/IMOMUOTIATHHY, TIPe[paciioyiaramiieii Kk Hebiaro-
npusitHomy ucxoxay cercuca [25]. Ilpenomaraior
[25], uTo HemOCTATOUHBIN TIPUPOCT CEPAEUHOTO BbI-
6poca B OTBET Ha CHUJKEHME TIOCTHATPY3KH, XapaK-
TEPHBIN 711 Ccercuca, yKa3blBaeT Ha ITOBBIIIEHHBIN
puck setasbHocT. OTMETHM, Y4TO, XOTS B 00enx 00-
crenoBannbix rpynnax CU Haxomwics B mpesesiax
HOPMBI, y OOJIbHBIX € HEOJArONPUSITHBIM HCXOI0M
cericuca TPOCJIEKUBANIACH TEHICHIUSA K MEHBIIUM
3HAYEHUSAM ATOTO TTOKA3aTEJIA.

He BbI3bIBaeT COMHEHMH, YTO K CE/bMBIM CYT-
KaMm npebObiBarust 6osibHbIX B OP paHHMe MeKTpyTI-
noBble otsinuns mapamerpos ILI'/] HuBesnposaanch
3a CYET aKTUBHOTO HA3HAYCHMS BAa30MPECCOPHBIX U
WHOTPOIHBIX MPENaparoB y 6oJiee TSKETbIX 00Jb-
HBIX. VcroJsib30BaHMe CUMIIATOMUMETUKOB HAIILIO
CBOE OTpaskeHue B oreHKe 1o mkaite SOFA, kotopas
B 9TH CPOKHU HaOJOjeHNs Tprodpesia MaKCHMaJb-
HYT0 WH(DOPMATUBHOCTD.

Bwmecre ¢ TeM, 3aperucTpupoBaHHbIE TEMOJIH-
HaMUUYECKUE OTJIMYMSA B COBOKYITHOCTHU C JJAHHBIMU
HEMHOTOYMCJICHHBIX T[eJIeHATIPABICHHDBIX UCCJIE0-
Banuii [9, 25, 29| natoT ocHOBaHUS TIPETIOIOKUTD,
YTO PAaHHAS MUOKapAUaIbHasA TUCHYHKIINS, TMETO-
nias ompezie;icHHbIe KJINHUKO-(YHKIIMOHAJbHBIE
MPU3HAKYU U ONIPe/leIAIoNIas HapylieHrne HOpMaJib-
HBIX B3aUMOOTHOIIEHUN ETEPMUHAHT CEPJeIHOTO
BBIOPOCA, SIBJISIETCST BOBMOKHBIM (DakTOpOM HebJia-
TONIPUATHOTO MCXOJa Tsxkesoro cercuca. [lomara-
€M, UTO CJIeZIyeT ITPOJI0JIZKATD NCCIE/IOBAHUS B 9TOM
HAIPaBJEHUU W BECTU TIOMCK MaTOTCHETUYECKU
000CHOBAHHBIX M€pP KapAUOTPOMHOI Tepanmuu u
koppexnuun IIT/T.

At the same, the high significance of the CPI as a pre-
dictor of the lethal outcome surpassing other hemo-
dynamic parameters was demonstrated in cardio-
genic shock [26, 27]. Apparently, it is advisable to
conduct further studies of the predictive significance
of the CPT in sepsis in an extensive sample of clinical
observations.

Studies of changes in the cardiac systolic func-
tion in sepsis are extremely few. Echocardiography of
the left ventricle (LV) usually demonstrates impair-
ment of the diastolic function without reducing the
LV ejection fraction (EF) [12, 28]. Only a few stud-
ies have demonstrated that the risk of adverse out-
come in patients with sepsis increased if the IV dias-
tolic dysfunction is combined with the systolic one;
at that, the assessment of systolic dysfunction was
performed not only using LVEF, but also the SVI [9].
The difference of the TPTD in this clinical situation
is in its ability to assess the performance of the over-
all (global) contractile function of the heart [15, 29],
which include the GEF and the CFI. The informa-
tive value of the latter in patients with sepsis has
been demonstrated previously [29].

According to our data, only the GEF demon-
strated the predictive significance with respect to
the lethal outcome, which became obvious only on
Day 5 of the intensive treatment. Further, the
increasing intensity of the sympathomimetic therapy
in one group and discontinuation of sympath-
omimetics in the another one resulted in the loss of
inter-group differences. It can be assumed that the
decreased GEF reflects the development of septic
cardiomyopathy predisposing to the adverse out-
come of sepsis [25]. Tt is supposed [25] that insuffi-
cient growth in the cardiac output in response to
decreased afterload typical for sepsis indicates an
increased risk of the mortality. We should note that
although the CI was within the normal limits in both
groups, in patients with the adverse outcome of sep-
sis there was tendency towards lower values of this
parameter.

There is no doubt that by the seventh days of
the ICU stay the early intergroup differences of
CHD parameters were leveled by the active pre-
scription of vasopressors and inotropes in more
severely ill patients. The use of sympathomimetics
was reflected in the SOFA scoring, which became the
most informative within the observation period.

However, registered hemodynamic changes in
conjunction with data of a few targeted studies [9,
25, 29] suggest that early myocardial dysfunction
possessing certain clinical and functional character-
istics and determining impairment of normal rela-
tionship of cardiac output determinants is a possible
factor of the adverse outcome of severe sepsis. We
believe that studies in this field and a search for
pathogenetically justified measures of cardiotropic
therapy and CHD correction should be continued.
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3akiaoueHue

Takum 0O6pa3oM, B TeYeHUE MEPBBIX CYTOK WH-
TEHCUBHOTO JIEYEHH TSKEJIOTO CEIICuca y GOJbHBIX
¢ HeGJIATOIPUATHBIM IIPOTHO30M 3a00JIeBaHNsI OTMe-
YeHO yMEepPeHHOe CHIKEeHUE TToKa3aTesieil MOIHOCT
u ob1iell cucTormueckoi GyHKIMKU cepila py Ha-
pacraiomieil HoTpeOHOCTH B CUMIIATOMUMETHYECKOI
teparnuu. [IporHocTrueckas 3HAYMMOCTh TaKUX T10-
kazateneit, kKak UMC u TDUC, MmokeT MposBIATHCS
B [IEPBbIE TPOE CYTOK UHTEHCUBHOTO Jieuenus. [lee-
co00pasHbl JanbHelIne yriryOIeHHble UCCIeI0Ba-
nust LT/] npu aboMuHAIBHOM CElcuce.
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Conclusion

Therefore, during the first five days of the
intensive treatment of severe sepsis in patients with
unfavorable prognosis, a moderate decreases in the
cardiac power index and overall cardiac systolic
function were registered along with the increasing
need in sympathomimetic therapy. The prognostic
significance of CPI and GEF may become obvious
within the first 3 days of the intensive treatment.
Further studies of the CHD in abdominal sepsis
seem warranted.
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