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ITenv uccnedosanus. Oupenenurs NPOrHocTHIECKOe 3Havenne quaaMukn BUJI B ycaoBusx BOT'® y GosbHbIX ¢ TsKe-
JIbIM CEIICHCOM U HOPMaJIbHbIM npe/nepdy3uOHHBIM YPOBHEM BHYTPHYEPENHOro AaBienusi. Mamepuan u memoouv. IIpo-
BeJIEHO PeTPOCHEKTHBHOE uccienoanne 50 0oipHbIX (Bcero 134 mpouemypbl) ¢ TSKENBIM CENCHCOM H HOPMAJTbHBIM
YPOBHeM BHyTpuuepenHoro aasiaenus: (BU/I) nmo nanupiM u3aMepeHus JaBlIeHNs B [EHTPAJbHON BeHe CeTYATKH, KOTOPBIM
NPOBOJMIN BbICOKOOODbeMHYI0 reModuibrpanuio (BOT®) no BHenoyeunsiM nokasanusM. Ha OCHOBaHHMM JIMHAMHUKH
BY/I 10 u nociae BOI'D Boineneno 2 rpynnst: 1-51 (n=81) — ¢ orcyrcrBuem aunamuku BU/I; 2-51 (n=53) — ¢ nosbiieHu-
em BU/L. 3axarouenue. BOT®D ne addextnBHa B cayyae yBeandenus npeanepdysnonno Hopmaipuoro BU/l y nanuen-
TOB C TSI’KEJIBIM CEIICHCOM, UMEIOIUX COYeTaHHe APTEPHOBEHO3HOMN Pa3HUIbI HANIPSIKEHUS! YIIEKHCIOro ra3a Gouee 8 Mm
PT. CT. ¥ YPOBHs N0 mKajie koM [nasro menee 10 6amnos. Kntouesvie cnoga: Tszxenslil cencuc, BBICOKOOObeMHas TeMO-
¢unbTpanus, BHyTpHuUEpenHoe JaBieHne

Objective: to define the prognostic value of intracranial pressure (ICP) changes in high-volume hemofiltration
(HVHF) in patients with severe sepsis and normal preperfusion ICP. Subjects and methods. A retrospective study
was conducted in 50 patients (a total of 134 sessions) with severe sepsis and normal baseline ICP who received ther-
apy using HVHF for extrarenal indications. Based on ICP changes before and after HVHEF, the investigators identi-
fied 2 groups: 1) no ICP changes (n=81); 2) elevated ICP (n=53). Conclusion. HVHF is ineffective when the normal
preperfusion ICP is increased in patients with severe sepsis who have a concurrence of an arteriovenous carbon diox-
ide difference of more than 8 mm Hg and a Glasgow coma score of less than 10. Key words: severe sepsis, high-vol-
ume hemofiltration, intracranial pressure.
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BBenenue Introduction

HecmoTpst Ha BHezpeHUE COBPEMEHHBIX METOIOB Jie- In spite of recent therapeutic improvements, the
YEHWS JTeTATbHOCTD TIPU TSIKEJIOM CETICHCE OCTAeTCsT I0CTa- mortality rate in patients with severe sepsis remains high
To4yHO BBICOKOIT (0T 30 10 70%) [1, 2]. icomb3oBanue me- | and ranges from 30 to 70% [1, 2]. The use of extracorpore-
TOZIOB 9KCTPAKOPIIOPATBbHON meTokcukanumu 1mossosmao | al detoxification modalities allow us to interfere into the
BMEIIAThCS B CJOKHBIN [TATOrEHETUUECKUI MexaHu3M pas- | complex pathogenic mechanism of sepsis in order to stop
BUTHS CETICUCA C IIEJIbI0 OCTAHOBUTH KacKaj meanatopHoro | the mediator burst cascade. Currently, haemofiltration
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Extracorporeal Detoxification In Sepsis

Bertecka. /l7ist ocyecTBIeHUS SIMMUHAIITE TOKCUHOB, 11~
TOKUHOB W Tpeaynpesxaenns mporpeccupoBarns CIIOH
Hanbosiee 3(EKTUBHO B HACTOSIIEE BPEMSI PUMEHSIIOTCS
METOJIMKH TeMO(UIBTPAIIMN € MCIIOJb30BAHUEM BBICOKO-
npoHuiaeMbix MeMOpat [3, 4]. Vcnosib3oBaHue MeTOAMK
BbICOKOOOBEeMHOI Temoduibrpaiuu (BOT'D) criocobersy-
eT yBesmdeHnto uMboToka npubausutebHo B 20—40 pas,
C COITYTCTBYIOIIUM OTTOKOM MEIHATOPOB ¥ IUTOKUHOB B
KPOBb U TOCJEAYIONINM TOCTYITHBIM WX BhIBEICHUEM [5—7,
28, 29]. BkutoyeHue B KOMILIEKC MHTEHCUBHOI Teparuu
BOT'® yayumaer KIMHUYECKOE TEUEHNE U UCXOJ CeTTHYe-
CKOTO IPoIIecca, 0COOEHHO Ha PaHHUX cTaausx [8, 9].

JluchyHKINUS TOJOBHOTO MO3Ta, MPOSBISIONIASICS
passuTueM sHiedanonaTuy, Berpedaercst y 70% G0JbHBIX ¢
CETICUCOM, SIBJISISICh OJTHUM W3 TIEPBBIX KJIMHUYECKUX TIPHU-
3HAKOB PA3BUTHUS U IIPOTPECCUPOBAHIS OPraHHON HeloCTa-
touHoct [10—12], OgarM 13 MeXaHU3MOB Pa3BUTHS 9H-
1ehasionaTuy Mpu TPOrPECCUPOBAHUN CETICUCA SIBJISIETCS
HapylleHue TPOHUIIAEMOCTH TeMaTodHIeDaTnIecKoro
Gapbepa Ha (OHE TSKEJBIX PACCTPOUCTB MUKPOIIUPKYJIS-
1y u n3okeun [12, 13].

JuchyHnkius remarosHiedannueckoro Oapbepa,
PaBHO Kak U CHUKEHHE 1epeGpabHOTO 1nepy3nuoHHOTO
nasyerust (LITT/I) y GOJbHBIX € NPUBHAKAME TSIFKEJIOTO
Cercuca MOKET CBUJETEJIbCTBOBATh O IVIOOAIbHBIX HAPY-
HIEHUSIX TOJIOBHOTO MO3Ta, MPOSIBJSIONINXCS PAa3BUTHEM
sumnedanonatun [12, 14, 15]. Ha Beqwuuny u AMHAMUKY
I/ cymecTBeHHO BAMSET BHYTPUUYEpPENHOE aBJICHUE
(BY) [12, 16]. B cBOtO 0uepeab, 06a napamerpa, Kak rpa-
BUJIO, TTOJIBEP;KEHBI BJIUSHUIO SKCTPAKOPIIOPATBHBIX METO-
JIOB JIE3MHTOKCUKAIIMOHHOIT Tepanuu [17], 4to ocobenHo
nposiBiisiercst B ycaoBusix BOT®D y GOJIbHBIX ¢ TSIKETBIM
cercucoM u tpejnepdhy3noHHON BHYTPHUYEPEITHO ThIep-
tensueii [28].

[lesnbo paHHOU pPabOThI SABJISETCS OIpeAeseHUE
TIpoTHOCTHYeCcKOoTo 3HaueHns qunamnkn BY/L B ycrosu-
ax BOT®D y GoJbHBIX € TSIIKEJIBIM CEIICUCOM U HOPMaJib-
HbIM TIpe/nepdy3MOHHBIM YPOBHEM BHYTPUUYEPENTHOTO
JIABJICHMSI.

Marepuan u MeTObI

Bbuto npoBezieno perpociiekTHBHOE KccseoBane 50 naru-
eHToB (Bcero 134 mporeaypsr) ¢ TSIKEIBIM CEICHCOM U HOPMaJib-
HBIM UCXO/IHBIM YPOBHEM BHYTPHUYEPEITHOTO JIABJIEHIsI, KOTOPBIM B
KoMILIeKce Teparnu poBoansn BOT'D 1o «BHenoueyHbiM» 1moka-
3anusM [ 19]: TsoKesblil cencrc ¢ OTpHUIaTeIbHOM ANHAMUKON B Te-
yenue 24 4acoB 1o ganubM mkaabl SOFA (ysemnuenne 6asia ¢ 7,6
(6,9—8,4) mo 11,2 (10,8—12,6)) nau oTcyTCTBUE INHAMUKH B Teue-
Hue cyTok 1ipu Gamne 11,8 (10,9—13,1) npu ycnosun cobmonenns
YCJIOBUH IPOTOKOJIA JieYeHUsT TsKeJoro cericuca. Hapacranue
W/WJIM OTCYTCTBUE PETPECCHUU TIOJMOPIaHHON HEJ0CTATOUHOCTH
MPOUCXOIUIN TIPEUMYIIECTBEHHO 34 CUET JIBIXATENbHOI 1 1eped-
PAJIbHOI HEOCTATOUHOCTH, HAPYIIEHHII B CUCTEME TeMOCTAa3a.

Ha ocnosanun auaamukn BY/I 1o u nocie BOT'D Boienn-
s 2 rpynusl: 1-a (n=81) — ¢ orcyrcreuem punamukun BUJL; 2-a
(n=53) — c nosbieHriem BU/I.

VcenepoBanne BBITIOJIHSIN HA ABYX aTanax: 1-it — B Teuenne
3—12 gacos o mposexennst BOT'D; 2-it — wyepes3 12—24 vaca mo-
cJie BBIITOJIHEHUSI [IPOIE/YPbI.

VHTencnBHAs TepaIyst TSDKEJIOTO Celchca BKIIOYaIa a/IeKBaT-
HYI0 aHTUMUKPOOHYIO Teparuio, iH(PY3HOHHYIO U TeMOIMHAMUYEC-

modalities based on the use of high permeability mem-
branes are most effective ones for elimination of toxins,
cytokines and prevention of progression of MODS [3,4].
Implementation of high-volume hemofiltration (HVHF)
facilitates the increase of lymph flow 20—40-fold with a
concomitant outflow of mediators and cytokines into the
blood with its following elimination [5—7, 28, 29].
Inclusion of HVHF into the intensive care combinations
improves the clinical course and outcome of sepsis, espe-
cially at early stages [8—9].

Brain dysfunction, manifested by the development of
encephalopathy occurs in 70% of patients with sepsis,
being one of the first clinical signs of the development and
progression of organ failure [10—12]. One of the mecha-
nisms for encephalopathy development in the progression
of sepsis is a violation of the permeability of the blood-
brain barrier induced by severe disorders of microcircula-
tion and insufficient oxygen flow [12, 13].

Dysfunction of the blood-brain barrier, as well as a
decrease in cerebral perfusion pressure (CPP) in severe
septic patients, may be indicative of global brain disorders
manifested in the development of encephalopathy [12, 14,
15]. Intracranial pressure (ICP) significantly affects the
level and dynamics of CPP [12, 16]. In turn, both parame-
ters are generally affected by extracorporeal detoxification
therapy [17], which is particularly evident in patients
receiving HVHF for severe sepsis and pre-perfusion
intracranial hypertension [28].

The aim of this study is to define the prognostic
value of ICP dynamics in patients with severe sepsis and
normal pre-perfusion level of intracranial pressure, receiv-
ing HVHF.

Materials and Methods

Fifty patients (a total of 134 procedures) with severe sepsis
and normal baseline intracranial pressure were retrospectively
studied. All patients received HVHF as part of a complex therapy
for «extrarenal» indications [19] such as severe sepsis with nega-
tive dynamics within 24 hours according to the SOFA scale (ele-
vation from 7.6 points(6,9—8,4) to 11.2 (10,8—12,6) points), or no
changes during the day (11.8 points(10,9—13,1)) under the strict
protocolized approach used for the management of severe sepsis.
Augmenting and /or absence of regression in multiple organ failure
were mainly due to respiratory and cerebral insufficiency and dis-
turbances in the haemostatic system.

The main diagnosis was abdominal sepsis, mainly presented
as a consequence of acute pancreatitis in the stage of purulent
complications (86%), rarely it was associated with peritonitis
(14%). Renal replacement therapy was performed after a careful
debridement of a source of infection or application of minimally
invasive methods (puncture and drainage under ultrasound guid-
ance) or laparotomy not early than 24 hours after the surgery.

All patients were divided into two groups based on changes
in ICP before and after HVHE The first group (n=81) were the
patients with no changes in ICP, and the second group (n=53)
were the patients with increased intracranial pressure.

The study was performed in two stages. The first stage lasted
3—12 hours prior to HVHFE. The second stage lasted 12—24 hours
after HVHE.

Intensive therapy of severe sepsis included adequate antimi-
crobial therapy, infusion and hemodynamic support, respiratory
support, and sedation of myoplegia, if necessary, methods of extra-
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KYIO TIOJJIEPKKY, PECITIPATOPHYIO HO/IEPIKKY, CEAIII0 1 MUOILIE-
IMI0 TO TIOKA3aHHSM, METO/bl HKCTPAKOPHOPATIBLHOTO OYMIIEHMs
KPOBH, IPOGIIAKTUKY TpoMG03a TIIyOOKUX BeH 1 cTpecc-si38 [17].
BOT® mpoBoniii ¢ UCMOIb30BaHIEM OHMKapOOHATHOTO [~
ammsupytomero pactgopa Ha high-flux amammsaropax: FX 800
(«Fresenius», Tepmanuist) ¢ mosucyibHOHOBON MeMOPAHON Ha arfi-
naparax 4008S («Fresenius», Iepmanmst) u Xevonta («B-Brauny,
Tepmanmst) ¢ mosmcyrboHoBoit MeMGpanoii Ha armapatax Dialog
(«B-Braun», lepmanus). /lnurtespHOCTD IIPOIELYP COCTABIIAIA
360- 480 muH, co ckopoctbio 100 mur/kr/4ac — 120 mui/kr/qac [5].
Bo Bcex cirygasix 3aMenaouii pacTBOP BBOIAMIIN 10 TeMObUIBT-
pa. [lus yaydineHuss cTaOUIBHOCTU TeMOAMHAMUKY 3HAUYEHUS
TeMIIepaTypbl yCTAaHABIMBAIU B Hpeleiax orT 33,5 1o 36 rpaj.
YpoBeHb HATPHS YCTAHABIMBAJIN HA allliapate BPYYHYIO, M OH Ha-
xoxuiicst B mpenesax ot 138 no 140 mmosb/i1. YpoBeHb Kauust,
KasbIius 1 GMKapboHATa PEryIMPOBAII WHIMBUIYATLHO B 3aBH-
CHMOCTH OT YPOBHSI B CBIBOPOTKE KPOBH KAXKIOTO OOIBHOTO.
Ha sramnax uccienoBanust Obljia MPOBEIEHA OIEHKA COCTOS-
HUS NAIMEHTOB 10 OCHOBHBIM IIIKAJIaM OI[eHKH TS’KeCTH COCTOS-
nusa (APACHE III, SAPS 3 m SOFA). /locToBepHbBIX OTIHYMI
MESKLY TPYTIIIAMU IO TSZKECTH COCTOSIHUST OOHAPYKEHO He GbLIIO.
BY/1 onpesessiiin myTeM M3MepeHUs IaBI€HIS B IIEHTPaJIb-
noii Bere ceryatku (JIIIBC) [18]. Ilepebpanbhoe niepdysnontoe
nassierne (II1/1) paccunrsisanu o hopmyate HIT=CA/I-BY/I.
YacroTta npuMeHeHHs Ba3OIPECCOPOB MEXK/Y IPYIIIaMH He
Pas3IMuaIaCh, IPEnapaToM BbIOOpa IS CTAOUIN3AINK apTePHaIlb-
HOTO zlaBJieHus1 ObLI HOpaapeHanuH B pose 150 (120,0—200,0)
nr/kr/mun. Ilo mannbiv Johnston A. [20] He oTmeueHo 3Hauu-
TEeJIHOTO BJIMSTHUSI IPUMeHeHnsT HopajipeHannaa #a BU/I, moaTo-
MY JIAaHHBIE TPYIIIBI NAIIMEHTOB OT/EIbHO HE BBI/ICJISINC.
[TanenTsI ¢ KIAMHUYECKIMH MTPU3HAKAME CEITUYECKOTrO 110~
Ka, HAJIMYKMEM 3JI0KaueCTBEHHBIX HOBOOOPA30BaHIi, XDOHUYECKON
[OYEYHON HEJI0CTATOUHOCTHI0, 6EPEMEHHOCTHIO, OCTPBIM HH(bAPK-
ToM MUoKapza (<7 [Heii), ¢ IepBUYHON TPABMOU WJIH MTOPAsKEHU-
SIMU TOJIOBHOTO MO3Ta, a TakKe ¢ mpe/nepdy3noHHbIM YPOBHEM
BY/I Gosiee 15 MM PT. CT. ObLIM UCKJIIOUEHDI U3 UCCIEI0BAHSL.
KonTtposmpyemble HaMu B TIpoliecce UCCJIe/JOBAaHMS MOKa3a-
Tesn Gl BHeceHbl B (aiin 6asbl ganubix nporpammbl Excel XP
(Microsoft Corp., CIITA). ITpou3BoANIN BbIYKCIECHUE MeIUAHBI
(Me) u nepcentuist (P25, P75). Cratucruyeckie pacqeTsl mpo-
BozinuH ¢ momontbio mporpamM IBM, SPSS Statistics, version 20 i
Statistica 5.0 (StatSoft Inc., CIITA) na [IT9BM Ha Gase nporiecco-
pa Intel Celeron 2400 MT'u. [Tosry4ennbie ganmbie ObLIN IIPOBEpE-
HBI Ha HOPMAJIBHOCTb PACIIPE/leJIeHHs. YUUTBIBAsI XapaKkTep pac-
1peJlesIeHns], HMCIO0Jb30BAJINCh HENapaMeTPUUeCKue MeTO/Ibl
cTartuctuyeckoro ananmsa. OmnpejesieHre JOCTOBEPHOCTH Pa3JIn-
YUl 110 OTHOIIEHNIO K MCXOHOMY YPOBHIO IPYII TTPOM3BOMIIN
o kputeputo HplomeHna-Keitsica, Ha aranax Mesxy rpyrninaMu Ha
ocnoBannu kputepusi Kpyckamna-Yosiuca. /i BorsiBiennst dax-
TOPOB pHCKa Hea(DHEKTHBHOCTH BHICOKOOOBEMHON reMO(BHIBTpa-
1Y B OT/EJIbHBIX Tpymax Obut mposenes ROC-aHamus ¢ oreH-
KOH  «TOYKM oTcedeHus:» (Hamaydmiuii  Gajanc —Mekpy
YYBCTBUTEIBHOCTBIO U CHENN(DUIHOCTHIO).

PesyubraThl 1 00CyKAEHUE

VY Bcex 60JIbHBIX HAOJMIOa I MUHUMAJIbHbIE CABUTH
CAJl u IIIT/] B Teuenne mporemypsi (Taba. 1).

WcenenoBanne mnHaMUKN KUCTOPOATPAHCIOPTHON
(DYHKIMK KPOBU BBIABUIIO HEGJIArONPUSTHbIE 3aKOHOMEP-
HOCTH JIJISI TPYIIIIBI ¢ TToBbineHneM BY/L (tabo. 2).

HecmoTpst Ha TO, 9TO YPOBEHD JIAKTaTa UCXOMHO OBLT
HOBBIILIEH B 00€KX IPYIIAX, TOJBKO B IPYIIIIE C OBBIIIEHUEM
BY/1 mporierypa BOT'® He nipuBesia K CHUKEHHIO JIAKTATA J10
HOpPMaJTBHBIX 3HaYenuil. [Ipu aunamirdeckoit oreHke nHEK-
ca OKCHIeHAIU HabJIofali ero CHUKEHe BO 2-i rpymme.
Ho ocoberHo apamaTuueckue U3MeHeHHst HabOAaINCh B

corporeal blood purification, prevention of deep vein thrombosis
and stress ulcers [29,30].

HVHF was performed using a bicarbonate dialysate for high-
flux dialyzers: FX 800 («Fresenius», Germany) with a polysulfone
membrane on devices 4008S («Fresenius», Germany) and
Xevonta («B-Braun», Germany) with a polysulfone membrane on
devices Dialog («B-Braun», Germany). HVHF was performed
360—480 min at a rate of 100 ml/kg/hr — 120 ml/kg/h [5]. In all
cases, the replacement solution was administered before the
hemo-filter. To improve hemodynamic stability, the temperature
was maintained between 35.5—36 degrees.

Sodium level was adjusted on the machine manually, and
ranged from 138 to 140 mmol/l. The level of potassium, calcium
and bicarbonate was adjusted individually, depending on the
serum level of each patient.

All patients were assessed using different scoring systems
(APACHE III, SAPS 3 and SOFA). There was no significant dif-
ference in patients' severity between the groups.

ICP was defined by measuring the pressure in the central
retinal vein (DTSVS) [31].

Cerebral perfusion pressure (CPP) was calculated according
to the formula CPP = MAP-ICP.

The frequency of vasopressor administration did not differ between
the groups. Norepinephrine at a dose of 150 (120,0—200,0) ng/ kg/min was
the agent of choice to stabilize arterial blood pressure. According to
Johnston A. [20], norepinephrine has no marked effect on ICP, so these
groups of patients were not subdivided into a separate group.

Patients with clinical signs of septic shock, with malignant
neoplasms, chronic renal failure, pregnancy, acute myocardial
infarction (<7 days), the primary injury or brain lesions, as well as
patients with the level of pre-perfusion ICP more than 15 mm Hg
were excluded from the study.

The obtained values were entered into the program database
file Excel XP (Microsoft Corp., USA).The calculations of median
(Me) and percentile (P25, P75) were performed. Statistical calcu-
lations were performed using the programs IBM, SPSS Statistics,
version 20 and Statistica 5.0 (StatSoft Inc., USA) on a PC with a
processor Intel Celeron 2400 MHz. The obtained data were
checked for normality.

Due to character of distribution of variables, we used non-
parametric methods of statistical analysis. The Newman-Keuls
criterion was used to define the significance of differences in rela-
tion to the initial level in groups. The Kruskal-Wallis test was
used at the stages to define the significance of differences between
the groups. To identify risk factors for inefficacy of high-volume
hemofiltration in certain groups we used a ROC-analysis with
assessment of a «cut-off point» (the optimal balance between sen-
sitivity and specificity). The working area under Receiver
Operator Curve (AUROC — Area Under Receiver Operator
Curve) should be >0.9 for the reliable resolution.

Results and Discussion

All patients had minimal changes in MAP and CPP
during the procedure (Table 1).

Study of the dynamics of oxygen transport function
revealed adverse patterns for the group with increased
intracranial pressure (Table. 2).

Despite the fact that the lactate level was initially
elevated in both groups, HVHF did not lead to a reduc-
tion of lactate to normal values only in the group with
increased ICP. The dynamic assessment of the oxygena-
tion index showed its decline in the second group
(ApO,/FiO, — 171,2), as compared to baseline values,
despite the increase in the fraction of inspired oxygen
(AFi0,=5%). There were also regularities regarding the
dynamics of pCO, [32] in the group with increased
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Ta6muua 1. IlapamMeTpsl reMOJIMHAMHKH U BHYTPHYEPENHOTO JABJIEHUS B IPYNIIAX
Table 1. Basic hemodynamic and intracranial pressure variables before and after high-volume hemofiltration

Parameters Value of parameters in groups
Before/after the procedure 1 (n=81) 2 (n=53)
BPs (mmHg) before 126,5 (115,0—150,0) 1225 (117,5-128,7)
after 131,0 (119,5—145,0) 125,0 (113,7—141,2)
BPd (mmHg) before 70,0 (60,0—75,0) 62,5 (50,0—76,2)
after 70,0 (65,0—75,0) 70,0 (65,0—75,0)
BPa (mmHg) before 90,0 (80,0—98,7) 82,5 (74,6—95,0)
after 88,6 (81,2-98,3) 86,7 (80,4—94,6)
HR (beats/min.) before 98,0 (85,7—107,7) 99,0 (93,7—105,5)
after 93,0 (86,0—107,7) 98,0 (90,7—112,2)
CPP (mmHg) before 78,0 (68,3—88,9) 72,0 (62,0—82,0)
after 76,7 (69,3—88,8) 75,2 (67,9—79,4)
IP (mmHg) before 12 (10—14) 11,5 (9,0-13,3)
after 12 (9,8—14) 15,5 (12—17)*#

Note (npumeuanue). Parameters — nokasaresn; blood pressure sistolic (BPs) — aprepuasibioe nasienue cucroandeckoe; blood pres-
sure diastolic (BPd) — aprepuasnbHoe gaBjenue auacrtojadeckoe; mean arterial pressure (BPa) — aprepuajiibHoe jaBjieHne cpeitee;
heartbeat rate (HIR) — uncsio cepaednnix cokpamennii; cerebral perfussion pressure (CPP) — nepe6panbroe nephy3noHHOE TaBIeHNE;
intracranial pressure (IP) — Buyrpuuepennoe nasiaenue. Here and in table 2 (3mech u B 1a6a 2): value of parameters in groups —
3HaueHue Tokasaresieil B rpynmnax; before/after the procedure — no/mocae nporemypor. ¥ — P<0.05; Newman-Keuls with dynamic eval-
uation in the second group at the stages of the study (mo kpureputo Heromena-Keiisca npu auHaMuueckoii oleHKe BO BTOPOI rpyie
Ha sTanax uccaenosanus); ¥ — P<0.05; Kruskal-Wallis test between the second group versus first group (o kpurepuio Kpyckasna-
Yosutnca Mesx/ty 2 TPYIIIOil 0 CPAaBHEHUIO C MIEPBOIT).

TaGauna 2. JluHaMHUKa KUCJAOTHO-OCHOBHOTO UM Ta30BOTO FOMEOCTa3a /10 U MOCJEe BbICOKOOGHEMHON TeMO(uiIbTpanuu
BOT®
Table 2. Dynamics of the acid-base and gas homeostasis before and after high-volume hemofiltration (HVHF)

Value of parameters in groups
Before/after the procedure 1 (n=81)

Parameters

2 (n=53)

pCO, (mmIig) before 40,0 (39,7—45,4) 39,0 (32,7—39,0)
after 39,8 (37,7—42,8) 29,8 (27,7—33,8)*#
pH (mmHg) before 7,4 (7,4—17,5) 74 (74—17,5)
after 7,5 (7,4—17,5) 7,4 (74—1,5)
Lactate (mmol / L) before 1,6 (1,5—1,8) 1,9 (1,7-2,1)
after 1,4 (1,4-1,6) 1,7 (1,5-1,8)
pO,/FiO, before 299,0 (264,5—327,5) A74,5 (423,6—525,3)
after 340 (251,4—384,0) 303,2 (268,0—338,5)*

Note (npumeuanne). Parameters — nokasaresu; pCO, — napiuansroe HanpspkeHue COo; pH — Bogopoauslit nokasaresp; Lactate —
nakrar; pO,y/FiOy — unnexc okcurenanum; * — P<0.05; Newman-Keuls with dynamic evaluation in the second group on the stages of
the study (mo xkpurtepuio Hpiomena-Keiiica npu auHaMuyeckoii orieHke Bo BTOPOH rpyIiiie Ha aTanax uccieposanus); ¥ — P<0.05;
Kruskal-Wallis test second group versus first group (o kpurepuio Kpyckasia-Yosmica Mesxkay 2 rpymnoii 110 ¢CpaBHEHHIO ¢ IEPBOIA).

rpymme ¢ nosbmiennemM BY/[ — ApO,/FiO, cocrasuma
171,2, HecMoTpsI HA yBeIMYeHNe B IMHAMUKE (DPAKIIN BIIbI-
xaemoro kuciopona (AFiO, = 5%). Takke MMeICh 3aKOHO-
MepHoctH auHamukn pCO, [32] B rpymme ¢ MOBBIIIEHHEM
BY/1 mocae mporieyper. [1o namemy MaeHmIO, CHIKEHHE pa-
CO, Ha 10 MM PT. CT. CBSI3aHO € KOMITEHCATOPHBIMHU TIPOSIBJIE-
HUSIMU B BUJI€ BA30OKOHCTPUKITUH COCY/IOB TOJIOBHOTO MO3Ta B
OTBET Ha TUTIOKAITHUIO, YTO TPOTHBO/eHCTBYeT pocTy BU/L.
Ucnonpzyas ROC-ananns, MBI ONEHUJIN B3aUMO-
CBsI3b UCXOHOTO GaJiia 1Mo mikaje KoM [J1asro ¢ puckom
BO3HUKHOBEHUS] BHYTPHUYEPEITHON T'MIIEPTEH3UHU TOCJIE
NPOLE/LyPbL: UCXOAHO naMepeHHbii Gamt o KT mpose-
MOHCTPUPOBAJ OY€Hb XOPOIITYIO UyBCTBUTEIBHOCTD U CIIE-
mupnunocts (AUROC = 0,91), ¢ «Toukoii oTceueHus»
(HamsTyunmil GasaHC MEKILY 1yBCTBUTEIBHOCTBIO U CIIEIU-
(uanocteio) mpu peructpanun snadennii IKT < 10 6az-
JIOB. JIaHHBII TTOKa3aTesIb YKa3bIBAET HA TO, YTO MAIIMEHTHI
¢ peructpupyembivu 3uadenusMu < 10 6ammos mo HIKT
MIPEICTABJISIOT TPYIINY C BBICOKUM PHCKOM BHYTpHYEpEII-
HOIi Tunieprensun mnocJe mnporeaypsl BOI'®. Cxoxnbie 3a-
KOHOMEPHOCTH oTMevasiu 1pu BbinosiHeHnn ROC-ananus

intracranial pressure after HVHE. In our opinion, reduc-
ing of paCO, by 10 mmHg is associated with compensato-
ry events such as vasoconstriction of cerebral vessels in
response to hypocapnia that prevents the increase of ICP.

Using the ROC-analysis, we assessed the relation-
ship of baseline score on the Glasgow coma scale with the
risk of intracranial hypertension after the procedure. The
initially measured GCS score showed a very good sensi-
tivity and specificity (AUROC = 0,91) with the «cut-off
point» (the best balance between sensitivity and speci-
ficity) at GCS values <10 points. This value indicates
that the patients with the recorded values of <10 points
according to GCS represent a group of high risk for the
development of intracranial hypertension after HVHE
The ROC-analysis that was used to evaluate the effect of
the increase of arteriovenous difference of pCO, and the
risk of intracranial hypertension after the procedure
showed the similar pattern. The initially measured arteri-
ovenous difference of pCO, demonstrated the acceptable
sensitivity and specificity (AUROC = 0,89) with the
«cut-off point>> 8 mm Hg.
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BKCTpaKOPHOpaAI)Haﬂ ACTOKCMKALOMS IIPNU CCIICHUCE

C 1IEJTBIO OIEHUTD BJIMSHIE YBEJIUUEHIS apTEPUOBEHO3HOI
pasuuibl pCO, U PUCKOM BO3HMKHOBEHUSI BHYTpPUYEpEII-
HOI THUTIEPTEH3UH MOCJEe TIPOIE/yPbl: UCXOIHO N3MEPEH-
Hasl apTeproBeHo3Has pasHuna pCO, IpoIeMoHCTPIPOBa-
Jla TPUEMJIEMYIO YyBCTBUTEJIBHOCTh U CIENN(PUIHOCTD
(AUROC = 0,89), ¢ «Toukoii oTceueHuss» > 8 MM PT. CT.

B panee nposeneHHbIxX uccsenoBanusx Esnault et al.
[21] mpomeMOHCTPUPOBATIM TPEUMYIIECTBA MOHUTOPHHTA
BY/l y marmenToB HeiipopeaHNMaMOHHOTO PO, KO-
TOPBIM OBLIIO HEOOXOANUMO MPOBEIEHIE 3aMECTUTENBHOM 110~
YeYyHOU Teparuu. BajKHO OTMETUTD, YTO TIPU TSIKETIOM CeTl-
crce MeXaHW3M PasBUTUSL AUCIKBUIUOPIYM-CHHAPOMA
MOJKET OBITh CBSI3AH HE TOJBKO C ATUMUHAIEH MOYEBUHBIL.
Bagshaw et al. [22] coob1masn o jiletabHOM UCXo/e Y MalieH-
Ta C CETICUCOM TIOCJIe TIEPBOTO CeaHca TeMOINAII3a BCIIECT-
BU€ UCIKBUINOPUYM-CHHIPOMA, Y KOTOPOTo He ObLIO TIpH-
3HAKOB HapymreHusi cosHanms. Mexanmsm pocra BY/[ y
HAIMEHTOB JAHHON TPYIIIBI MOKET ObITH 00YCIIOBIIEH, TIPEK-
JIe BCETro, BBIPAKEHHBIMU HAPYIIEHUSMI MUKPOIUPKYJIs-
IIUH, O KOTOPBIX, C OIHON CTOPOHBI, CBU/ICTE/ILCTBYET MOBBI-
IieHre apreproBeHo3Hon pasuuipl pCO, Gosee 8 MM PT.CT.
TI0CJIe TIPOIIE/LYPBI,  TAK)KE YTHETEHNE CO3HAHIS, KaK ITPOSIB-
JIEHUE CENTUYECKON aHIle(aIonaTu, pu KOTOPoi HabIto-
JIATOTCST HAPYHIEHWsT KPOBOOOPAIIEHUSI B TOJOBHOM MO3Te
[23, 24], m3meneHne TPOHMITAEMOCTH TeMaTodHIedamiec-
Koro Gapbepa [25], 4TO MOKET TPUBOAUTH K HAPYIIEHUIO
TPaHCIOPTa BO/BI U (HOPMHUPOBAHUIO OTEKA TOJIOBHOTO MO3-
ra. HecMOTpst Ha IOCTUTHYTBIE yCIIEXU, MHOTHE MEXaHM3MbI
pu TpuMeHeHnn a(hHEPEHTHBIX METOIOB JICICHUST TIPH KPH-
THUYECKUX COCTOSTHUSIX OCTAIOTCST He U3ydeHHbIMU [33].

Boree Toro, aTH aHHbBIE COTTIACYIOTCS C Pe3yJIbTarta-
MU, TOJYIEHHBIMIA Y TAIMEHTOB C MCXOAHOW BHYTpHUE-
peTHON TUTIepTeH3nel, KOTOPBIM TJIAHNPOBAJIACH BBICOKO-
A0BC

conpoBoKaanoch Kputndeckumu nmdpavu [I1/1, Hapac-

obbemMHasg  reMO(UABTPAIMA:  MOBBINICHUE
TaHUeM HEBPOJIOTHYECKOTO Ae(DUINTA C YTHETECHHEM YPOB-
HST CO3HAHMS 0 KOMBI 1, a TakiKe BBIPAKEHHBIMU HapyTITe-
HUSMHU MUKPOIUPKYJISIIIUA U OTCYTCTBUEM Pa3perieHus
TKaHeBoil rumnonepdysun. OAHAKO B Cydae UCXOAHO TI0-
BBINIIEHHOTO BHYTPUYEPETHOTO AABJIEHUST «MOPOT» Heah-
dexrusHocTH BOTD 110 TaHHBIM OT[EHKT MUKPOITHPKYJIsT-
TOPHBIX HapylieHuii ¢ ucrosabzoBanueM ROC-ananmmnsa
6bL1 HeckoJIbKO Huke — ApCO, > 59 MM pT. CT., 4TO 00b-
SICHSIETCSI 3HAUUTEIbHO MEHBIINM KOMIIEHCATOPHBIM pe-
3€PBOM B TAHHOM CJIyYae.

BoiBoasl

Boicokoobbemuas remoduasrpanys e a(hGeKTnBHa
B cJydae yBeJndyeHus mnpeanepdysnoHHO HOPMaJIbHOTO
BHYTPUYEPEITHOTO JIABJICHUS Y TTAIIMEHTOB C TSKEJIBIM Cell-
CHCOM, UMEIOINX COYEeTAaHNE aPTEPUOBEHO3HON Pa3HUIIbI
HATPSKEHUST YTIEKUCIOTO Ta3a 6osee 8 MM PT. CT. U YPOB-
H 110 mKase KoM Imasro menee 10 6aios.

Jlureparypa

1. Apycmoscxuiit M.B., Abpamsn M.B., Ilonox 3.B., Hasaposa E.I., Cmyn-
yenxo O.C., Ilonos /I.A., [lnow, M.I'., Camconosa H.H. TlepBoiii onbIT
MIPUMEHEHUST CEJIEKTUBHBIX COPOEHTOB B KOMILICKCHOW MHTEHCUBHON

In previous studies Esnault et al. [21] demonstrat-
ed the benefit of ICP monitoring of patients treated in
the neurointensive care unit, in whom renal replace-
ment therapy was mandatory. It is important to note
that mechanism responsible for the development of dis-
equilibrium syndrome in patients with severe sepsis may
be associated not only with urea elimination. Bagshaw
et al. [22] reported a fatal outcome in a patient with sep-
sis after the first hemodialysis due to disequilibrium
syndrome. This patient had no evidence of impaired
consciousness.

First of all, the mechanism for ICP increase in this
group of patients may depend on marked disturbances of
microcirculation, that, from the one part, is confirmed by
the increase of pCO, arteriovenous difference for more
than 8 mm Hg after the procedure, as well as the depres-
sion of consciousness, as a manifestation of septic
encephalopathy, in which circulatory disorders in the brain
are observed [23, 24], and the change in permeability of the
blood-brain barrier [25] that may lead to a violation of
water transport and the formation of cerebral edema.
Despite this progress, many of the mechanisms in the
application of efferent therapies in critical conditions
remain unexplored [33].

Moreover, these data are consistent with the results
obtained in patients with initial intracranial hyperten-
sion, in which high volume haemofiltration was planned.
DTSVS increase was accompanied by critical values of
CPP, increase of neurological deficit with the inhibition
of level of consciousness to coma 1, as well as severe
impaired microcirculation and the lack of resolution of
tissue hypoperfusion. However, in the case of initially ele-
vated intracranial pressure a «threshold» of inefficiency
of HVHE, according to the evaluation of microcirculato-
ry disorders using ROC-analysis was somewhat lower —
ApCO, > 5,9 mm Hg, due to a significantly low compen-
satory reserve in this case.

Conclusion

High volume hemofiltration was not effective in the
cases with increased pre-perfusion normal intracranial
pressure in patients with severe sepsis having a combina-
tion of arteriovenous difference of carbon dioxide tension
greater than 8 mm Hg and consciousness level less than 10
points according to the Glasgow coma scale.

The increase of pre-perfusion normal intracranial
pressure after HVHF that occurs when the increase of
arteriovenous difference of carbon dioxide tension is
greater than 8 mm Hg and the level of consciousness is less
than 10 points according to the Glasgow coma scale is an
unfavorable prognostic sign of HVHF inefficiency.
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ObIMIAA PEAHUMATOJOI'UA

Hayuno-npaxktuueckuii sxypHai «O011ast peaHuMaToJIOT s>,
Bxozsuii B mepeuedb BAK P, nipesinasnaven [71s1 Bpaueil aHeCTe3M0JI0TOB-PEAHNMATOIOTOB
U HAyYHBIX COTPYTHUKOB.

Tematuka JKypHaJja: 1atoretes, KJIMH1uKa, InarnocTrkKa, Jieyenume, HpO(l)I/IHaKTI/IKa 1 I1aTOJIOMYeCKasA aHaTo-
MUA KPUTUYECKUX, TEPMUHAJBHBIX 1 ITIOCTPEAHUMAIITOHHBIX COCTOSTHUIA. BOHpOCI)I OKa3aHusd I[OI‘OCHI/IT&JII)HOﬁ 110~
MO IIPU KPUTUYECKUX COCTOAHUAX. BOHpOCbI O6y‘{CHI/IH HaceJICHUA 1 MEIUIIMHCKOTO IIepcoHajIa IIprueMamM OKa-

3aHUS HEOTJIOKHOUM TTOMOIIIN TP KPUTUYECKUX COCTOAHUAX.

Aynuropust: jieueOHbIe YUPEKAEHUS; BbICIINE yueOHbIe 3aBeICHIsI MEUIIUHCKOTO TIPODUIIST; MEUIUHCKIE
YUPESKIEHUS TOCIEUIIIOMHOTO 0OpasoBatusi, DeepaiibHble U PErMOHAIBHBIE OPTAHbI YIIPABJIECHUS 3[PABOOXPa-
HeHMeM, MeMIIMHCKIE HayYHO-UCCAe0BATENbCKIUE HHCTUTYThI; MEAUIIMHCKIE GUOTMOTEKN.

INIOAIINCKA

B 11060M IOYTOBOM OT/IEIEHHH CBSI3U 1O KaTajory «Pocneuars»

e uHeKc 46338 — g MHAUBUIYAJIbHBIX TIOIITUCUUKOB
* unyekc 46339 — s npennpusATUIL U Opranu3auit
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