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The Selection Of Hemofiltration Regimen In Sepsis
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B crarbe npejacTaBieHbl pe3yJisTaThl IPUMEHEHUS PasJIMYHbIX PEKUMOB BHICOKOOOBEMHOI reMopUIbTpaium y
GOJILHBIX XUPYPTHYECKOTO MPODUIIS € CEIICHCOM.

]_ICJII) uccaegoBaHusd: yaydlieHrue pe3yJbTaToB JiedeHrs A MallMeHTOB € CEIICUCOM 3a CYET BRJIIOYEHHA B KOM-
TVIEKCHYIO UHTEHCUBHYIO TEPAITNIO PA3JIMYHBIX PEKNMOB BBICOKOOOBEMHOI I‘eMO(pI/IJII)TpaHI/II/I.

Marepuasst u Mmetoapl. Habmonanu 46 60sbHbIX. Y 24-X — NPOBOAUIN HHTEPMUTTUPYIOUIYIO CBEPXBBICOKO-
obbemuyio remodubrpaimio (IHVH) ¢ o6bemom samentenus 100 mMir/Kkr/4ac B Tedenue 4 9acoB. Y 22-X GOJbHBIX
[POBOIMJIN IPOJIEHHYIO BhICOKOOGBheMHYI0 remoduisrpanuio (CHVH), nosa dusbrpatmn — 50 Mi1/Kr/vac, A/m-
TeJIbHOCTD 48 yacos.

Pesyabratel. B rpymme IHVH 28-neBnas setambuocts coctaBuiia 29,2%, 4T0 3HAYMMO OTJINYATIOCH OT IPYII-
nst CHVH (40,9%, coorBercrtBenHO). B X0/1€ viccieoBanist ObLIM BbISIBJIEHBI TPOTHBOIIOKA3aHMsI K [IPOBEIEHIIO
ITHVH y manmenToB ¢ MHIEKCOM Macchl Tesra 6ogee 25 Kr/m>

3akmouenne. Ha ocHOBaHNY T10JTyYEHHBIX JAHHBIX MOKHO T10J1arath, uto nposeaenne IHVH nokaszano narm-
€HTaM C CENITUYECKUM IIIOKOM € MHEKCOM Macchl Teaa menee 25 kr/m? Tpu nposenenun IHVH y 60JbHBIX ¢ MH-
JIEKCOM Macchl Tesia 6osiee 25 Kr/mM” 00s13aTeIbHBIM YCITOBUEM BBIIOJHEHWSI TIPOIIEYPbI SIBJISIETCST MOJIEPIKAHIE
CKOPOCTH KPOBOTOKA B mpefenax 320—350 mur/ muH, 4ro obecriedrnBaet dhpakimio dhussrpanuu me 6omee 25% u
npegorspaiaer rpombuposanue remoduiabsrpa. CHVH nokasana GOJIbHBIM C TSIKEJIBIM CEIICHCOM, BbIPasKEHHOC-
ThIO OpraHHoii aucdyHKimu Gosee 5,3 Gana no mkase SOFA.

Knioueevte crosa: maicenslii Cencuc; cenmuneckuii wox; 6biCOK000seMHASL 2eMOPUNLMPAUUL; KOMNO-
HeHMbL CUCMEeMbL KOMNIeMEHMA; 0034 YIompPaDUuibmpauuu; pejicumot 2eM0PUILMPauun; CMEPMHOCMb

The results of a clinical trial using different high — volume hemofiltration regimens in surgical patients with
sepsis is presented.

Objective: improvement the clinical outcomes by inclusion the various regimens of a high-volume hemofiltra-
tion in the intensive therapy of patients with sepsis and septic shock.

Materials and methods: The study enrolled 46 patients. Twenty-four patients underwent intermittent very high-
volume hemofiltration (IHVH) with a replacement volume of 100 ml/kg/h for 4 hours and 22 patients were provid-
ed by continuous high-volume hemofiltration (CHVH) with an ultrafiltration dose of 50 ml/kg/h for 48 hours.

Results. In the IHVH group, 28-day mortality was 29,2% that was significantly differed from that in the
CHVH group (40,9%). The investigation revealed that a body mass index of more than 25 kg/m” was a con-
traindications to IHVH.

Conclusion. There were positive changes in the patient's condition associated with the stabilization of the cir-
culatory system and the normalization of the oxygen-transport function. These changes persisted during and after
the IHVH and were similarly observed in the CHVH group. Patients with high body weight (more than 25 kg/m?)
required special blood flow velocity regimen (320—350 ml per minute). Maintaining fraction of filtration for less
than 25% and preventing thrombosis hemofilter during IHVH was crucial for effective treatment.
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BBenenne

CorsacHO COBPEMEHHBIM TPEICTABICHUSIM
CETICUC SIBJISIETCS CMEPTEIHHO OTACHBIM MATOJIOTH-
YECKUM IIPOIECCOM, TIPOSABJICHUEM KOTOPOTO SBJIS-
eTcss opranHas AUCMYHKIMS, BbI3BAHHAS CHCTEM-
HOW peaknueil Makpoopranuama Ha uHbekiuo. B
PYTUHHOW KJIMHWYECKON IPaKTHUKe BBIPAKEHHOCTD
OpraHHOU AuChYHKIIMHI MOKET OBITH OIIEHEHA C HC-
nosbzoBanueM 1kaiasl SOFA (Sequential [Sepsis-
related] Organ Failure Assessment — 1kasa oreH-
KU opraHHoii aucdyHkiuum nupu cercuce) [1].
Cercuc o6beunsier B cebe Bce YHUBEPCATIbHDIE Me-
XaHU3MbI KPUTUYECKOTO COCTOSTHUST: HEOOpaTUMbIe
pacctpoiicTBa MeTaboJIN3Ma, WHTOKCUKAIMOHHOE
MOBPEX/IEHUE OPTaHOB U TKaHEW, rio0aibHbII M-
MYHOJIOTHYECKUI KOHMINKT. Ps70M aBTOPOB CUH/I-
POM 9H/IOTOKCUKO3a ITPU3HAETCA BEAYIINM B I1aTOTe-
Hese cemncuca [2]. B xauectBe Hambousee
XapaKTEPHOU TOKCUYECKOI CyOCTAaHIIUU TIPU CETICH-
ce BBIJICJISAIOT TTPOAYKTDI KU3HEAEATEIBHOCTH MUK-
podiopsl (9K30- M 9HJOTOKCUHBI ) U3MEHSIOIIHIE pe-
TYJSATOPHYIO CHUCTEMY OPTAaHM3Ma, BKJIOYAIONIYIO
OGUOTeHHBIE AMUHBI, HEHPOMEAUATOPDI, TUPEOUTHBIE
U CTEPOUJIHBIE TOPMOHDBI, aHTUTEJA U WMMYHHBIE
KOMILJICKCBI, POCTATJIAH/INHBIL, (haKTOPBI CBEPTHIBA-
oteil u GubPUHOIUTHYECKON crucTeM. TOJBKO CO-
elMHeHnH, 00 beIMHEHHDBIX TT0/] TOHSITUEM «I[UTOKU-
HbI», MOKHO BbIZeaUTh Oojiee 30: MHTEPJIEHKIHDI,
nHTepGhEPOHDI, KOJTOHUECTUMYJINPYIolTue (haKkTopbl,
(baxropsl Hekposa omyxoneit u T.4. [3]. K mamnoii
IPYIIIe BEIECTB OTHOCUTCST U IPyIIa OeJIKOB T11a3-
MbI KPOBU crcTeMbl KoMIiLteMenTa. DyHKIUS cucTe-
MBI KOMIIJIEMEHTA — aKTUBAITUS TIPOIECCOB (haroiu-
TO3a W JM3nuca KJETOK (OaKTepUaJbHBIX U
JKMBOTHBIX), KOTOpbIE aTaKyloTcsl aHTuTejsamu. B
HOpME CHCTeMa KOMIIJIEMEHTAa HaXOJUTCS B HeEak-
TUBHOM cocTosgHuu. IIpu cerncuce ona urpaer cyiie-
CTBEHHYTO TIOBPEKAAOIIYIO POJIb U XapaKTEePU3yeT-
CA aKTUBAIMEH TMPOBOCIAIUTENBHBIX TUTOKWUHOB.
Kowmrmonentsr cucrembl komiiemerta C3, C4 obpa-
3yercst B edeHn, Makpodarax, pubpobdiactax, Jnm-
(ounnoii Tkanu u Koxke. B xo/1e cucTeMHOTO OTBeTa
Ha BoclajieHue WH(GEKIIMOHHOTO TeHe3a 3aIyCKaeT-
€S AJTBTEPHATUBHBIN MyTh aKTUBAIUN cucTeMbl. OH
OTJIMYAETCS TEM, YTO He HYKIAaeTCst B 00pasoBaHUU
KOMILJIEKCA AHTUTEH-AaHTUTEJO U CTUMYJUPYETCS
GaKTepUATbHBIMU AHTUTEHAMU, HATIPUMED, JIUIIOIO-
JmcaxapuaMu. AKTHBAIMS 3aBepIaeTcst 00pa3oBa-
HUEeM MeMOPaHO-aTaKyIIIero KJIETOYHOTO KOM-
IIJIEKCA, YTO OIPeJIeIIeT MACCOBBIH JTU3HUC HE TOJIBKO
GaKTepUATbHBIX KJIETOK, HO U COOCTBEHHBIX KJETOK
Yesl0BeKa, HaXOAAIMXCA B «30HaX» aKTUBHOTO MH-

Introduction

Sepsis is a lethal disease. According to current
concept, sepsis is based on organ dysfunction caused
by systemic response to infection. The organ dys-
function evaluation at two or more points on the
SOFA (Sequential [Sepsis-related] Organ Failure
Assessment ) score can be related to increased mor-
tality of patients with sepsis more than 10% [1].

Sepsis is a combination of the universal mech-
anisms of development of critical state: metabolic
disorders, intoxication damage to organs and tis-
sues, global immunological conflict. Endotoxemia is
recognized as a leading part in the pathogenesis of
sepsis [2]. The toxic substances in sepsis are purged
by microflora vital activities (exo- and endotoxins)
that alter the body's regulatory systems, including
biogenic amine, neurotransmitters, thyroid and
steroid hormones, antibodies, immune complexes,
prostaglandins, factors of coagulation and fibri-
nolytic systems. We can call as «cytokines» more
than 30 of these: interleukins, interferons, colony
stimulating factors, tumor necrosis factor, etc. [3].

The complement system is a group of blood
plasma proteins that consists of some 30 compo-
nents. The functions of the complement system
include activation processes of phagocytosis and
lysis of cells (bacterial and animals) that are attacked
by antibodies. In norm, the complement is in an inac-
tive condition. In sepsis complement plays a signifi-
cant role as one of the active pro-inflammatory fac-
tor. Components of complement (C3, C4) are
produced by the liver, macrophages, fibroblasts, lym-
phoid tissue and skin.

Alternative pathway of complement is activat-
ed during systemic inflammatory response during
infection. The antigen-antibody complexes and bac-
terial antigens such as lipopolysaccharides are stimu-
lated by an alternative pathway. Activation creates
attack complex of cell's membrane, which deter-
mines not only the massive lysis of bacterial cells, but
also a person's own cells in the areas of active infec-
tion. The molecular mass of C3a component is about
10 000 Da, C4a — 11,200 Da. Satisfactory elimina-
tion the level of C3a and C4a components of the
complement system may be achieved by high volume
hemofiltration. Normal blood values ( healthy volun-
teers) for C3a — 0.9—1.8 g /|, for C4da — 0.1—0.4 g/1
[4]. Traditional detoxication infusion therapy can
not to be used for toxins elimination at the failure of
the natural ways to eliminate toxins, «capillary leak»
syndrome, cardio-depressive syndrome, etc. [5].
Extracorporeal blood purification promotes correc-
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(bexnmmonnoro mporecca. MoJsiekyJsipHas Macca
C3a dopmbl — oxosio 10 000 {a, C4a — 11200 [la.
Omnucana uX yAOBJETBOPUTEJbHAS SITUMUHAINS
IpU BBICOKOOOBEMHOU remoduiabrparuu. Hop-
MasibHble 3HaueHus koHilentpaiuu C3a m Cda B
KpPOBU 370poBbIX a06poBosbiieB 0,9—1,8 /i, u
0,1—0,4 v/21 cooTBEeTCTBEHHO [4].
HecocTosTebHOCTb eCTeCTBEHHBIX 1Ty Tel 3711-
MUHAIUN TOKCUHOB, CHH/[POM <KaIWJIJISPHOH yTey-
KWy, KapAMO/IECIIPECCUBHBIN CUHAPOM TIPU CeICcuce
He TI03BOJIAIOT B IMOJTHON Mepe UCIOJIb30BaTh TPAJIH-
IMUOHHYIO JE3MHTOKCUKAIIMOHHYI0 WH(DY3UOHHYTO
Tepanuio [5]. IKCTpaKopIOpaIbHOe OUUIIEHIE KPO-
BU CIIOCOOCTBYET KOPPEKIIUU HAPYIIEHUH TOMeOCTa-
3a 'y JaHHOII Kareropuu 00JbHbBIX. [T0 JaHHBIM HEKO-
TOPBIX UccaenoBanuii, ot 67-u 10 84-X MPOIEHTOB
GOJILHBIX B OT/IEJIEHUSX PEAHUMAIIUU HYKIAIOTCS B
MPOBE/IEHUN IKCTPAKOPIIOPATBHON JIeTOKCUKAIIAN
[6—8]. C 1993 roma remodusibTpaIus paccMaTpuBa-
€TCs KaK aTOTeHeTUYECKUI METO/L JIEYEHUS CeTicuca
U CENTUYECKOro moka. B HacTogiee Bpems cchopmy-
JiupoBaHbl 2 Haubosiee 3(h(HEKTUBHBIE CTPATETUH Te-
Mobuisrpanuu. IlepBast — nMpojieHHast BBICOKOOOb-
emHast remoduisrpaius (continuous high volume
hemofiltration, CVHV) nipescrasisier coboii Hempe-
pbiBHOE JieueHne (24—72 gaca) ¢ 06bEMOM 3aMeliie-
uust (mosoit yabrpaduiasrpaiun) 50—70 mi/kr B
yac. Bropag — MHTEepMUTTUPYIOIIAs CBEPXBBICOKO-
obbemHas remodussrpanust (intermittent high vol-
ume hemofiltration, IHVH) ¢ mo30ii yasrpaduisr-
pauru g0 100—120 mu/kr B uyac 1IPOBOJAUTCS B
Tedenue 4—8 yacos [9]. B nmocsennee Bpems Hakar-
JINBAIOTCS JIAHHDIE, YKA3bIBAIOINX HA BHICOKYIO KJIH-
HUYecKy10 9(h(PeKTUBHOCTD yKA3aHHBIX PEKUMOB Te-
MOGUIIBTPAIINH, YTO COOTHOCUTCSI C TOBBIICHUEM
BBIKHBAeMOCTH OOJIbHBIX ¢ cercucom [10—16]. Mc-
CJIe/IOBATENbCKAA TTPAKTUKA MOPOAUJIA P BOIIPO-
COB, KACAIOIUXCST IPAKTHYECKOTO TPUMEHEHUs IaH-
HBIX PEXUMOB y O0JbHBIX cerncucoM. Jlius ux
paspeliieHust ObLIO MPEANPUHSATO PAHIOMU3UPOBAH-
HOE TIPOCIIEKTUBHOE KJIMHWYECKOE HCCIe0BaHUE,
orernuBaoiiee 3PHEKTUBHOCTh BKJIIOYEHUST MTPOIIe-
JIyp HEMPEPBIBHON reMO(UIBTpauu 00JIbIIOTO 00b-
eMa ¥ UHTEPMUTTUPYIOIIEN CBEPXBBICOKOOOHEMHOM
reMO(UIIBTPAITNH B KOMIIJIEKCHYIO TEPAIHIO CeTichca
y 6osibHBIX Xupyprudeckoro mpoduiist. Vcciemnosa-
HUe BKJIIoYasno: 1) uayuyeHue AUHAMUKU CUCTEMHOTO
OTBETa Ha BOCITAJIEHUE, aCCOIMUPOBAHHOTO ¢ GakTe-
pUabHOIT MH(DEKIHE y GOJIBHBIX C CETICUCOM B X0OJI€
nposenennss CHVH u THVH; 2) onenky crenenu
M3MEHEHUS KOHIIEHTPAI[UHU ITPOBOCTIAJINTETHHBIX TIH-
toknHOB (C3a; C4a KOMIIOHEHTBI KOMILJIEMEHTa Ha
(hbone npoBeIeHNS IKCTPAKOPIIOPAIBHOM IETOKCHUKA-
1uY; 3) BbISIBIEHNE M3MEHEHUS BBIPAKCHHOCTH Op-
TaHHOW JUChYHKINU; 4) ONUCcaHhe TEXHUYECKUX
ocobennocreit mposeneruss CHVH u IHVH y 60Jib-
HBIX C CEINCUCOM; 5) BBIPAOGOTKY PEKOMEHIAINH K
MPUMEHEHUIO PA3JIMYHBIX PEKUMOB BBICOKOOOBEM-

tion of homeostasis in these patients. Patients in
intensive care units require extracorporeal detoxifi-
cation in 67—84% cases [6—8]. Hemofiltration has
been considered as pathogenetic treatment of sepsis
and septic shock since 1993. Currently, the two most
effective hemofiltration strategies are employed: (a)
continuous treatment with volume replacement
(ultrafiltration dose) 50—70 mL / kg per hour dur-
ing 24—72 hours (continuous high volume hemofil-
tration,CVHV) and (b) intermittent high volume
hemofiltration (IHVH) with ultrafiltration dose to
100—120 ml / kg per hour for 4—8 hours [9]. Recent
data demonstrate high clinical efficacy of these regi-
mens of hemofiltration, which correlate with
improved survival in patients with sepsis [10—18].
Research practice provides a number of problems
related to the practical application of these hemofil-
tration regimens in patients with sepsis. The ran-
domized prospective clinical study was undertaken
to resolve them. The tasks of the research included:

1. Investigate the dynamics of systemic inflam-
matory response in patients with sepsis and septic
shock in the course of CHVHand THVH.

2. To assess the degree of a changes in concen-
trations of pro-inflammatory factors (C3a; S4a com-
plement components) following the extracorporeal
detoxification procedure.

3. Determine changes in clinical parameters of
organ dysfunction.

4. Describe technical features of CHVH and
ITHVH in patients.

5. Develop recommendations for the use of dif-
ferent regimens of high volume hemofiltration in
patients with sepsis and septic shock.

The aim of study was the improvement the clin-
ical outcomes in patients with sepsis and septic
shock due to the inclusion in the intensive therapy of
various regimens of high volume hemofiltration.

Materials and Methods

The study was approved by the Problem's
Commission of the Anesthesiology and Intensive Care of
the A. V. Vishnevsky Institute of Surgery as a part of the
research program for developing and implementing the
innovative methods of treatment of infectious complica-
tions of surgical wound, burns and pathological scarring.
The additional consent by Local Ethics Committee has not
been required.

The inclusion criterion was the presence of the sepsis
in patient. Exclusion criteria were: agonal condition of the
patient; uncontrollable external or internal bleeding;
patient age below 18 years old.

The screening of patients was performed at admission
to the Intensive Care Unit (ICU). Fourty-eight patients
were selected for this study. The intra-abdominal infection
was observed in most cases as a source of sepsis. The intra-
abdominal infection was formed as complication of surgical
intervention for malignant tumors of the abdominal cavity
in 23 patients (47.9%), infection complications of pancre-
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HOU reMOGUIIBTPAIINE Y OOTIBHBIX € TSKEJBIM CEICH-
COM U CENTUYECKUM IITOKOM.

esnp mccnenoBanust — yJydllleHUe pe3yJibra-
TOB JiedeHUsT OOJIBHBIX C CEIICHCOM 3a CYET BKJIHOYE-
HUS B KOMIIEKCHYIO UHTEHCHUBHYIO T€PAITUIO PA3JIny-
HBIX PEKMMOB BBICOKOOOBEMHOI reMO(DIIBTPAIIAN.

Marepuan u MeTobI

[IpoBesenvie nceaenoBanust GbLTO 0J00PEHO Ha 3ace-
JaHuy POOJIEMHON KOMUCCUU «AHECTE3HOJIOTUS-PeaH -
marosorust> OI'BY «Mucruryt xupypruu um. A. B. Bur-
HeBckoro» MunsapaBa Poccum kak yacTth Hay-
YHO-MCCJIEI0BATENBCKON PaboThl yUpeKIeHrs [0 pas3pa-
GOTKE U BHEAPEHUI0 WHHOBAI[MOHHBIX METOJOB JICUCHMUsI
MHOEKIMOHHBIX OCJIOKHEHUH PaH, B TOM YUCJE XHPYPTH-
YECKHX, 03KOTOB U T1ATOJOTUUECKUX PYOIIOB C UCIIOJIb30BA-
HUEM WHBA3UBHBIX TEXHOJIOTUH, TEXHOJIOTUI 1 TPOJYKTOB
pereHepaTUBHON MeAUIIHLL. J{OMOTHUTENBHOTO COTTIACHS
JIOKAJIbHOTO HTUYECKOT0 KOMUTETA Ha ITPOBeJIeHIe HCCIie-
JIOBaHUS He TPeOOBATIOCH.

Kputepuem BKJIIOUEHHS B HCCIEOBAHNE SIBISAIOCH
HaJu4yKe y naiueHTa cerncuca. Kpurepuu MCKIOUYEHUS:
AroHAJbHOE COCTOSIHME OOJBHOTO; HEKOHTPOJIUPYEMOE
Hapy:KHOE WJIN BHYTpPeHHee KPOBOTeUeHne; BO3PACT Ia-
ruenTta 10 18 ser. CKpuHUHT GOJTBHBIX TIPOBOMAMIN TIPU
HOCTYIJIEHMH B OTJleJleHUe peaHuMmarojoruu. Bcero x
YUYaCTUIO B MCCJACTOBAHUE OBLIIO 0TOGPAHO 48 GOJIBHBIX.
B GousblinHCTBE HAOMIOJAEMbIX CJIYYA€B UCTOUHUKOM
GakTepuaNbHON MHPEKIUN ABIAICA UHTPAaaOIOMUHAIb-
Hblil ouar. Y 23 (47,9%) GOJbHBIX 3J10KAYeCTBEHHBIMU
HOBOOOPA30BAHUSIME OPraHOB OPIOIIHON IOJOCTH OH
chopMUPOBAJICI B X0/le OCTOKHEHHOTO TEeUEHUs TOCe-
OTepannonHoTo mepuoja, a y 16 6ompubix (33,3%) —
BBU/lY Pa3BUTHUS TTAHKPEOHEKPO3a B (hase THOIHO-CenTH-
yeckux ocaoxuenuit. Y 9 (18,8%) 60JbHBIX HCTOUHUKOM
ceTicuca sIBJISLJICS MHBA3UBHBIN MHMEKITUOHHBIN MTPOIECC
B 30HE TEPMUYECKOTO MTOPAKEHUSI.

[Ipu mocTyruieHun GOMBHBIX ObLIN BBISIBJIEHDI: TUTIEP-
tepmust 38,4 (SD 0,2)°C, taxukapans 95,1 (SD 5,4) ymapos
B MUHYTY, aprepuabias runotensus A/l 63,6 (SD 4,6)
MM PT. cT. V3 1a00paToOpHbIX MPUSHAKOB CHHAPOMA CHC-
TEMHOTO BOCIAJTUTENHLHOTO OTBETA OTMEYAIN HATUYNE Y
6osbHbIX JeiikonnTosa 10,7 (SD 4,8)X10° 1, ipu aTOM He-
3pestsie hopmbl coctaBisiu 18,9 (SD 4,3)%, noBbiiene
yposus npokangbsiuTonuna (PCT) — 4,6 (SD 2,1) ar/ma. B
CPe/IHEM TIOKA3aTe/ U [JIMKEMUU Y MOCTYIABIINX OOJIbHbIX
cocrasuau 8,8 (SD 0,4) mmosb/m1. Y BeeX OTOOPaHHBIX B
uccseoBanye GOJIbHBIX OTMEYAIN HaJInuie OPraHHOM JIiC-
dbynkiuu. Cpeziiiee aprepuaibHOe JaBJeHUe COCTABJISLIO
59,3 (SD 4,58) MM pT. CT., caTypaIiusi IeHTPpaIbHON BEHO3-
Hoit kposu (SVO,) — 63,21(SD 5,99)%. Conepskanue jak-
TaTa B apTepUaJbHONH KPOBM COCTABJISIIO B cpeiHeM 2,96
(SD 0,63) mmosb/s1. OTMeuan TakKe TSIKEJNYI0 apTepu-
ATbHYIO TUTIOKCEMHIO CO CHU)KEHUEM HMHIEKCA OKCUTeHa-
iuu 10 201,51(SD 50,92) MM pr. cr. Ha MomenT noctyiiie-
HEs y GOJIbHBIX ObLI0 0OHapyskeHo 1oBbinenne MHO 2,1
(SD 0,7), cpennamii ypoBenb KpeatnHuna pocturan 172,1
(SD 9,6) mxmouib /i1, a MoueButbl 17,6 (SD 6,6) Mmosib/J1.

B xoze nepsbix 60 MUHYT npeObIBaHMs B OTAEICHUN
peanuMaiu y 2-x 60abHbIX (1 G0JBHON ¢ IEPUTOHUTOM U
1 60s1bHOII ¢ pareBoil uHMeKIneil B 06JaCTH TEPMUYECKO-
ro nopaxeHus) GblJI0 OTMEYEHO Pa3BUTHE KPOBOTEYCHUS,

atic necrosis in 16 patients (33.3%). The burn wound
infection was the source of sepsis in 9 patients (18.8%).

Clinical signs of systemic inflammatory response syn-
drome (SIRS) included hyperthermia 38.4 (SD 0.2)°C,
tachycardia 95.1 (SD 5,4) beats per minute, hypotension —
MAP 63.6 (SD 4.6) mmHg. Laboratory signs of SIRS
included increased level of leukocytes more than 10.7 (SD
4.8) X 10°1 (with «young neutrophils» of 18.9 (SD 4.3)%),
raised level of procalcitonin (PCT) — 4.6 (SD 2.1) ng/mL.
The average level of glucose was 8.8 (SD 0.4) mmol/L. The
organ dysfunction have been found in all patients during
the study. The mean arterial pressure was 59.3 (SD 4.58)
mm Hg. The oxygen saturation of central venous blood
was 63.21 (SD 5.99)%. The level of lactate in arterial blood
was 2.96 (SD 0.63) mmol/L. Tachycardia was observed in
all patients. The index of oxygenation was decreased to
201.51 (SD 50.92) mmHg. We observed the elevated val-
ues of International Normalized Ratio (INR) to 2.1 (SD
0.7). The average creatinine level was 172.1 (SD 9.6)
mmol/l], and the urea level was 17.6 (SD 6.6) mmol/I.

The bleeding was observed in 2 patients (1 patient
with peritonitis and 1 patient with burn wound infection)
during the first 60 minutes after ICU admission. The
surgery was required in these patients and they were
excluded from the study.

All 46 patients (15 women, 31 men, average age 63.2
(SD 11.8), were divided by an adaptive randomization
with the aid of a random number generator into two
groups. Starting therapy combined with IHVH comprised
the first group (n=24). The dose of filtration was 100
ml/kg/hour for 4 hours in the first group. The complex
intensive therapy included CHVH (dose of filtration was
50 ml/kg/hour for 48 hours ) was implemented in the sec-
ond group of patients (n=22). The hemofiltration was
started one hour after the admission of patients from both
groups.

The average rate of the simplified assessment of acute
disorders of physiological parameters (Simplified Acute
Physiology Score, SAPS3) was 72.9 (SD 11.0) points at
the time of admission to the ICU. The forecast of lethali-
ty reached the level 67.6% (SD17,4). The average value
of SOFA (Sepsis-related Organ Failure) scores was 7,4
(SD 0.9) points.

The surgical treatment was performed for all patients
in the study prior to transfer to the intensive care unit.

Hemofiltration started 60 minutes after admission to
ICU after the completion of the screening time.

Hemofiltration was performed by veno-venous access,
mainly through the femoral vein with a diameter of dou-
ble-lumen dialysis catheter 13.5—14F. All patients under-
went a comprehensive clinical, laboratory and instrumen-
tal examination. Statistically significant decrease in
predicted mortality in this patient group served as adirect
measure of treatment efficiency.

The complex intensive therapy was performed in all
involved patients in accordance to recommendations of the
Surviving Sepsis Campaign, 2008—2012 [19]. Discharges
of the alleged source of infection were undergone by micro-
biological examination. Microbial associations were
detected in 46.4% of cases. Gram-negative microorganisms
dominated. Pseudomonas aeruginosa kept the leading posi-
tion in a high diagnostic titer — 10’—10° CFU/g. The
Methicillin-resistant Staphylococcus aureus (MRSA) was
observed in 17 cases. Fungal flora was also isolated in 17

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 2



DOI:10.15360/1813-9779-2016-2-43-55

Cencuc

Ta6imua 1. MnTerpanbuas oneHka oprannoii aucynkuuu no mxaite SOFA.
Table 1. The integral assessment of organ dysfunction by SOFA.

SOFA, score in the groups

P-level

IHVH

CHVH

7.5 (SD 1.37)

7.4 (SD 0,01)

P>0.10

Note: CHVH — Continuous High Volume Hemofiltration; IHVH — Intermittent High Volume Hemofiltration.
IIpumevanue: Score in groups — Gaibl B rpyminax. 3zech, ais Tabir. 2, 3 u puc. 1, 2: CHVH — nenpepbiBhast reMopUIBTPAIins GOJIBIIOr0
obbema; THVH — nHTepMUTTHPYIONIAsk CBEPXBbICOKOOObEMHas reMO(UIIBTpaliis.

noTpeGOBABIIEro TIPOBEAEHMUST OIIEPATUBHOTO BMEIIaTe lb-
CTBa, OHU OB UCKIIOYEHBI U3 MCCIIe[OBAHNSI.

Braiouennbie B vccienoBanne 6osbHble, 46 Yer0BeK
(15 xenmwn, 31 MyxuwHa, cpeaHuit Bozpact 63,2
(SD11,8)), 66111 pasjeseHbl METOAOM aJAlTUBHON paH-
JNOMU3AINY C WCIOJIb30BAHUEM TeHepaTopa CIydailHbIX
yuces Ha 2 rpymibl. B 1-# rpynne (24 yenoBeka—rpymmna
IHVH) neyenne cogetasn ¢ THTEPMUTTUPYIOTIEH CBEpPX-
BBICOKOOOBEMHOII TeModuibrparueil (103a uibrpaim
100 mu1/Kr/4ac) B Teuenue 4 4acoB. Y 2-ii rpymnibl 60J1b-
Hbix (22 yenoBeka — rpynna CHVH) na done xomrrexc-
HOW MHTEHCUBHOI TePaIMK MTPOBOIUJIN TIPOJJIEHHYIO BbI-
cokoobbeMHyto TeModuibrpanuio (fo3a duasrpannu 50
MJI/Kr/4ac) B Tedenue 48 yacoB. Ha MOMeHT 1tocTyniennst
B OT/I€JICHUE PCAHUMATOJIOTHH CPE/IHNE TOKA3ATEN YIIPO-
[IEHHOW MIKAJIbI OIlEHKNU OCTPBIX PACCTPOUCTB (PU3N0JIO-
ruyeckux mapametpoB  SAPS3  (Simplified Acute
Physiology Score) cocrasumu 72,9 (SD11,0) Gamios.
[Tporuos seranprocTu gocturan yposus 67,6% (SD17,4).
CpeHss OlleHKa OPTAaHHOH HEeJOCTaTOYHOCTH COCTaBHJIA
no mkaine SOFA (Sequential Organ Failure Assessment)
7,4 (SD 0,9) 6amna (taba. 1).

BceM mocTynuBIIMM MalueHTaMm, 10 MOMEHTA IepeBo-
J1a B OT/IeJIeHUE PeaHrMaIii, GbIJTH BBITIOJTHEHBI CAHUPYIO-
e orepaTHBHbIE BMEIIATENbCTBA PA3JINYHON CTEreHn
CJIO3KHOCTH.

Temodusbrpanuio HaunHaau 4yepe3 60 MUHYT OT MO-
MeHTa TOCTYIIEHUsI B OT/eenre. B He3aBUCUMOCTH OT
pPEeKMMa, MCHOJb30BATH BEHO-BEHO3HBINM JOCTYII, TIpe-
HUMYIIECTBEHHO Yepe3 Oe/ipeHuyo BeHy (JMaMeTp JABYX-
mpocBeTHOTO auanu3noro katerepa 13,5—14F). Bosb-
HBIM  TIPOBOJIMJIM  BCECTOPOHHEE  KJIMHHUYECKOE,
aabopaTopHOe U MHCTPyMEHTaJbHOE 00cieoBaHue.
[TpsimbiM kpuTepueM 3HHEKTUBHOCTH CIYKIIO CTATUC-
TUYECKH 3HAUNMO€e CHUKeHUEe POTHO3UPYEMOIl JTeTash-
HOCTH B JIAHHO#T rpyIiie GOJIbHbBIX.

Bce yuactByiorue B viccae[0BaHIN GOJIbHBIE MOTYYa-
JIN KOMILJICKCHYIO MHTEHCUBHYIO TEPAIio B COOTBETCTBUN
¢ pexkomenzanusmMu Surviving Sepsis Campaign: 2008-
2012 [17]. MUKPOOHOIOrTYECKOMY HCCIIEIOBAHUIO MO~
BEPIJIN OT/IEJISIEMO€ TIPEIIIOJIATAeMOTr0 HCTOUHIKA MH(DEK-
mun. B 46,4% ciayvaeB  BBISIBJASUIN  MUKDPOOHbIE
ACCOIMAINH, B KOTOPBIX Mpeobiaiana TpaMOTPHIATEN -
Hag  MuKpoduopa. Bexymee MecTo  3aHMMaa
Pseudomonas aeruginosa B BbICOKOM JIMArHOCTUYECKOM
tutpe — 10'—10° KOE/r. Hasimune MeTUInIMH-pe3uc-
TEHTHOTO 30JI0TUCTOTO CTahUIOKOKKAa oT™Medanu B 17-u
caydasx. Ipubkosas diiopa Oblia BblgeseHa Takxke B 17-1
cIydasx, mpeobJaasiaii MUKPOCKOITMYECKHe TPUOBI poja
Candida noncemeiictsa albicans, non-albicans o6HapysKu-
JII B 3-X CIIydasix.

Ompenenenrie C3 u C4 KOMIIOHEHTOB KOMILJIEMEHTA
HPOBOAWJIU B TIPO0OAX TJIA3Mbl KPOBH, B3SITBIX [I0 U MOCJIE

cases. Candida albicans dominated among the microscopi-
cally detected fungi. Other Candida species were detected
only in three cases.

Quantification of the C3 and C4 components of com-
plement were determined in plasma samples before and
after hemofilter and also in specimens harvested from the
effluent prior to extracorporal detoxification and every
hour for 4 hours after the procedure started. The samples
were studied by immunoturbidimetric method using the
biochemical analyzer «<OLYMPUS AU 640». The efficien-
cy of the hemofilter was assayed by standard methods. The
urea was assayed for markers of low-molecular substances.
Monitoring parameters of the hemofiltration was per-
formed at the expense of hardware hemoprocessor. The
level of transmembrane pressure (TMP) was recorded
hourly in the study.

Microsoft Access database was used to register the
data from the study. Statistical analysis was performed by
«STATISTICA 6.0» software package (StatSoft, USA).
Data were presented as Mean with a standard deviation
(SD). The samples in the study compared to the mean
value (Mean) measures the variability in the form of stan-
dard deviations (SD-standard deviation). We Non-para-
metric alternative to the ¢-test,Mann-Whitney U-Test, was
employed or the Wilcoxon Matched Pairs Test for depen-
dent variables was used where necessary. Differences in the
shape of the data distribution in a categorized histograms
were properly rated.

Results and Discussion

Hyperthermia, tachycardia and hypotension
occupied the most important place in the structure of
clinical conditions in the studied groups of patients.
Average lactate levels were 2.4 (SD 1.6) mmol/l and
2.6 (SD 0.5) mmol/I at the beginning of hemofiltra-
tion in THVH and CHVH groups, respectively. The
levels of cardiac index values were low and amount-
ed to 2.4 (SD 0.1) and 2.4 (SD 0.3) 1/min/m* in
groups IHVH and CHVH, respectively. The critical-
ly reduced oxygen consumption index was 74.7 (SD
14.5) and 75.8 (SD 15.9) ml/(minXm?) in groups,
respectively. Vasopressor support was carried out in
both groups. Norepinephrine doses were ranging
from 0.08 to 0.43 mcg/kg/min. We found high levels
of systemic vascular resistance index (SVRI) in both
groups: 2700.7 (SD 62.9) in THVH group and 2653.5
(SD 196.2) dinxsecXcm™ in CHVH patients before
the start of hemofiltration. Index of global end-dias-
tolic volume (GEDVI) was defined as below the
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remouibTpa; B ahdiioanTe mepes; HavyaIOM IKCTPAKOP-
MOPAJIbHOM JIETOKCHKAINN 1 KaKIbIH Yac B TeuyeHue 4-X
YacoB OT Havasia mpoieaypsl. VcesenoBanue BbIMOTHSIN
UMMYHOTYPOMIMMETPUYECKUM METOIOM Ha OHOXMMUYEC-
koM aHasimzarope «<OLYMPUS AU 640». [To cranmapr-
HBIM METOMKaM orpeesisiiv 3hheKTHBHOCTD PAbOThI re-
MobuibTpa. B KadecTBe Mapkepa  AJIMMUHAIUKI
HU3KOMOJICKYJISIPHBIX BEIICCTB MCIIOIb30BAIN MOYCBUHY.
MOHUTOPUHT TTApaMETPOB MPOBEJIEHNUS TeMOMUIBTPAIINN
OCYIIECTBJISIIIN 33 CUET alllapaTHBIX CPEICTB TeMOIpPOIlec-
copa. [TokazaTesu Tpancmembpannoro gasiaenus (TMP) B
uccJseoBaHny (PUKCUPOBAJIH €KEYACHO.

[l perucrpanuy 1mMoJIly4eHHBIX JaHHBIX MCIIO0JIb30Ba-
s Gasy mannbix Microsoft Access. Craructuueckyio obpa-
GOTKY IIPOBO/IIJIK C TIOMOIIBIO akeTa nporpamm «STATIS-
TICA 6.0» (StatSoft, CIIIA). Boibopku B uccaeoBaHuN
CPaBHUBAJIM OTHOCUTETBHO cpenHux 3uadenuii (Mean) c
MepaMM M3MEHYMBOCTU B BU/IE CTAHJIAPTHBIX OTKJIOHEHWH
(SD-standard deviation), ncmosib3yst HelrapaMeTPHUYECKYIO
AJIBTEPHATUBY {-TECTY /I HE3aBUCUMBIX TPYII (YYUTHIBAs
oburee KommdecTBO Habmonennii B ncceaeposanuu 7<100)
U-xpurepuii Manna-Yurau (Mann-Whitney U-Test); npu
HEOOXOAMMOCTH TMAPHBIX CPaBHEHUII B Ipeaesax OmHON
IPYIIIBI IPUMEHSAIN KpUuTepuii Busikokcona /uis 3aBucH-
mbix nepemernbix (Wilcoxon Matched Pairs Test). B ciy-
"ae He TOATBEPIKACHHSI HYJIEBOI THIIOTE3bI 06 OJHOPOIHO-
CTH JIAHHBIX, TPAGUUECKIMU CPEJICTBAME MCCJIE/IOBATIN HE
TOJIKO CPE/IHUE BEJMYMHBI B KaTETOPU3MPOBAHHON J1a-
rpaMMe pa3maxa, Ho U pa3indus B (hopme pacrpenesieHus
JIAHHBIX B KaTErOPU3UPOBAHHOI IMCTOrpaMMe.

Pe3yabraThl 1 00CYK/IEHHE

¥V Bcex mccsieJoBaHHBIX GOJBHBIX OTMEYAU I'H-
HEePTEPMUIO, TAXUKAP/IUIO 1 APTEPUATBHYIO THITOTEH-
3uio0. K MoMeHTy Havyasma reMopuiabTpaluy cpeHmne
3HAUEHUSA COJIePKaHUs JIaKTaTa cocTaBsann 2,4 (SD
1,6) mmosib/m u 2,6 (SD 0,5) MMOJIB/J1, IPH 9TOM TI0-
KasaTeJn CEePAEeYHOr0 HHeKca ObLIM HUSKUMU U CO-
crasysiu 2,4 (SD 0,1) u 2,4 (SD 0,3) si/mun/m* B
rpynmax IHVH u CHVH cootBercTBeHHO. ITO OTI-
PeNesisio KPUTHYECKH CHIDKEHHbIE TOKA3aTe I HH-
lekca norpebieHus kucjaopoga o 74,7 (SD14,5) u
75,8 (SD 15,9) mu/(MunXxXm®), COOTBETCTBEHHO B
rpyrmax IHVH u CHVH. B o6eux rpyriax Ha (hoHe
IIPOBOJIMMOI Ba30INPECCOPHON TOJIepKKU (HOpaji-
perasut B 103ax ot 0,08 10 0,43 MKTr/Kr/MUH) OTMe-
YaJI JIOCTATOYHO BHICOKHE 3HAYEHUST WHJEKCA 00IIe-
ro nepugepnveckoro conporusienust: 2700,7 (SD
62,9) nunXcexXcm® — B rpymne IHVH u 2653,5 (SD
196,2) — B rpyme CHVH. Mnzekc riobanbHOro Ko-
HeuHO-nactosndeckoro oobema (MTKO), kax mo-
Kaszaressi MpeIHarpy3Ku, ONPeeJisicss HIKe HOp-
MaJIbHOTO 3HAYEHUSI U HE OTJINYAJICS B UCCJIELYyEMBIX
rpymnax (585,3 (SD 15,6) ma/m> — B rpymne IHVH
1 590,9 (SD 50,5) mui/m* — B rpyniie CHVH). O1me-
Y/ MOBBIIIEHE WHIEKCA BHECOCYIUCTON BOIbI B
gerkux (MBCBJI) mo suauenmst 10,02 (SD 0,52)
mi/kr B rpynme IHVH u no snavenns 10,2 (SD 0,6)
mi/kr — B rpynie CHVH. Undysuonnas tepanug y
Bcex OOJIbHBIX Obliia MpoJoJUKeHa Ha (oHE ceaHca

norm and did not differ in the studied groups (585.3
(SD 15.6) ml/m* in THVH group and 590.9 (SD
50.5) ml/m? in CHVH patients). We found increased
values of the extravascular lung water index (ELWT)
to the level of 10.02 (SD 0.52) ml/kg in the group of
IHVH and 10.2 (SD 0.6) ml/kg in CHVH group.
Infusion therapy was continued on a background of
extracorporeal detoxication in all patients. The sta-
tistically significant increase in GEDVTI values was
achieved after 4 hours of high volume hemofiltration
in both groups (662.6 (SD 11.2) ml/m* in THVH
group and 668.3 (SD30.3) ml/m®> in CHVH
patients). Satisfactory cardiac index values and sta-
bilization of oxygen status were both observed after
4 hours of high volume hemofiltration in both
groups. Differences between groups were absent.
ELWT values decreased by the end of the first day
therapy in IHVH group to the level of 8.5 (SD 0.4)
ml/kg, and in CHVH group — to 8.4 (SD 0.3) ml/kg.

The starting concentration of complement
component C3a in IHVH group was 2.1 (SD 0.4)
g/l,in CHVH group — 2.2 (SD 0.4) g/I; for C4da —
0.6 (SD 0.1 ) and 0.7 (SD 0.1) g/1, respectively. To
the end of the 1st hr from the beginning of the pro-
cedure, these concentrations decreased during
hemofiltration in both groups, with no inter-group
differences. The trend in reduced values of mediators
of inflammation continued until the third hour of
hemofiltration. The rate of falling of the levels of C3a
and C4a complement components sharply decreased
beginning from the fourth hour of hemofiltration in
both groups. The said cytokine concentrations in
effluent were not recorded staring from the third
hour of hemofiltration in both groups. Cardiac index
values were stabilized at increases by 50% in both
groups (3.4 (SD 0.1) l/min/m* and 3.3 (SD 0.2)
l/min/m? respectively) regardless of the type of the
procedure in all patients as was observed up to 48
hours of therapy. Oxygen consumption index values
were normalized to 134.4 (SD 17.0) ml/(minxXm?)
and 128.4 (SD 17.3) ml/(minXm?), respectively, at
the end of a second day of the therapy.
Vasopressor/inotropic support was stopped after 48
hours of the treatment.

All patients were treated at the same ICU dur-
ing the study. The level of the hemofiltertransmem-
brane pressure, speed and volume of ultrafiltrate gen-
eration were discrete factors in the treatment
program for all patients. Average rate ultrafiltrate in
CHVH group was 176 liters by procedure, in the
group of THVH — 29.7 liters. The speed of formation
of the ultrafiltrate in THVH group was almost 2
times higher (7.4 versus 3.6 liters per hour). Higher
starting rate of filtration clearance for the C3a and
C4a components of the complement system was
identified for the THVH group.

The study revealed peculiarities of hemofiltra-
tion in patients with an increased body mass index
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Ta6auua 2. /luHaMUKa HCCIeAyeMbIX apaMeTPOB.
Table 2. The dynamic of the study parameters.
Parameters The Means (SD) of the parameters at the hours of study
IHVH, n=24 CHVH, n=22
0 4 24 48 0 4 24 48

CI, L /min/ 24* (0,0) 3,0 (0,1)  3,0(02) 34(0,1)  24*(032)  30%(01)  29(02)  33(02)
SVRI, dinXsecXcm™ 2700,7* 2337,2 2291,0* 1893,2 2653,5* 2297,6 2280,3* 1914,9

(62,9) (123,3) (231,1) (119,8) (196,3) (55,37) (155,0) (97,9)
ELWT, ml/kg 10,025(0,5) 12,5 (0,6) 85" (04)  83(02) _ 102* (0,6) 126 (09) 84 (03) _ 82(L1)
Lactate, mmol,/L 24 (1,6)  24(0.2)  31(04) L7 (04)  26%(05)  24(00)  33(04)  L7* (0.1)

VO,i, ml/(minxm?)  74,7* (14,5) 102,5* (7,4) 1043 (27,3) 1344 (17,0) 758" (5,9) 107,2* (166) 94,4 (10,9) 128/ (17,3)

Note: CI — Cardiac Index; SVRI — Systemic Vascular Resistance Index; ELWT — Extravascular Lung Water Index; VO,i — Oxygen
Consumption Index. * — Differences are significant, Mann-Whitney U-Test, P<0.05.

IIpumeyanue: Parameters — napamerpsr; CI, L/min/m* — cepuednslii uuekc (taxoke s puc. 2); SVRI, — unzexc obiero nepudepu-
yeckoro conporusiaenus dinXsecXem?; ELWI, ml/kg — unzexc BHecocyancToil Boabl B Jerkux, mu/kr; Lactate, mmol/L — makrar,
mmout/n u VOoi, ml/(minXm?*) — unzekce norpebenst kocaopoa (takske aist puc. 2). The Means (SD) of the parameters at the hours

of study — 3nauyenue napamerpos (SD) 1o yacam nccie0BaHusl.

9KCTPAKOPIIOPATbHON feToKkcukanu. Yepes 4 gaca
MPOBE/IEHNST BBICOKOOOBEMHOI reMO(MUIBTPAIUN B
obeux rpymmnax HaGJIOJAIN JOCTUKEHUE IEJIEeBbIX
nokasatresieii npexnarpyskun (MTKIO 662,6 (SD
11,2) ma/m* B rpynme ITHVH u 668,3 (SD 30,3)
mi/m* — B rpynie CHVH), ynoBierBopuresbibie
3HAUEHUST CEPJEYHOTO HHJAEKCA U CTaOWIn3anuu
KUCJ0POAHOTO cTaTyca. K KoHIy 1-X cyTOK cHU3M-
JINCh TIOKA3aTesI WHJIEKCA BHECOCYUCTON BONBI B
gerkux B rpynie IHVH no snavenus 8,5 (SD 0,4)
Mmi/kr, a B rpyniie CHVH — no 3nauenus 8,4 (SD
0,3) mur/kr (tabum. 2).

CraproBast kouierTpaiusg C3a KoMIIOHeHTa
komiieMenTa B rpymnne IHVH cocrasmsana 2,1 (SD
0,4) v/a, B rpynie CHVH — 2,2 (SD 0,4) /7., Cda —
0,6 (SD 0,1) u 0,7 (SD 0,1) r/a, coorBercTBenHo. B
X07ie TeMO(UIBTPAIIN OTMEYaId CHUKEHNE Ha3BaH-
HBIX KOHIICHTPAIII Ha YPOBHE BXOJISAIIETO TPAKTA Te-
MOMUIBTPA YKe K TIePBOMY Y4acy OT Havyasia mpore/y-
pbl, OKazaBilleecd CTATUCTUYECKH 3HAYNMBIM.
JlocToBEpHBIX pazinyuuii Mexx/ly rpylnamMmu 3aperucT-
pPUPOBaHO He ObLI0. TeHIEHIUST YMEHbBIIEHHST KOH-
IEHTPAIUN MCCJICIOBAHHBIX MEINATOPOB COXPaHH-
JIach BIJIOTH /IO TPeTbero yaca remocdusisrpanmun. C
3TOTO MOMEHTAa CKOPOCTh majiennus ypoBHeidl C3a u
C4a KOMIIOHEHTOB KOMIIEMEHTA PE3KO 3aMeJlJIn-
sack. Ha ypoBHe TpeTbero yaca KOHIIEHTpaIuil yKa-
3aHHBIX ITUTOKUHOB B 3(D(DII09HTE MTPE/ITTOKEHHBIMU
MeTo/laMu He perucTpupoBain HU B rpynmne IHVH,
uu B rpyrnrie CHVH. Bue 3aBucumocTu ot THIia mpo-
Bozumoii tiporienypel (IHVH wiun CHVH) y Beex
GOJILHBIX K 48 wacaM Tepanuu yJIajgoch JOCTUTHYTh
CTabMIMBalMK COCTOSTHUS ¢ yBesndyeHneM Ha 50%
cepaeunoro mnzaekca (3,4 (SD 0,1) u 3,3 (SD 0,2)
JI/MUH/M”), HOPMA/IU3AIUK [TOKA3aTeslell WHIeKca
norpebsenust kuciaopoga (134,4 (SD 17,0) u 128,4
(SD 17,3) mu/(MunXm®), COOTBETCTBEHHO), OTMEHbBI
Ba30IIPECCOPHO K MHOTPOITHON MOJJIEPKKHU.

BesimunHa TpaHCMEMOPAHHOTO JIaBJICHUS Te-
MODUIBTPa, CKOPOCTh U 00beM 00Pa3yeMOro yJibT-

(more than 25 kg/m?). Velocity of a blood flow was
increased to 322.2 (SD 26.4) ml per minute in five
patients from the IHVH group thatwas significantly
higher than in patients with increased body mass in
CHVH group (n=4). Despite this, fraction of filtra-
tion was higher than the recommended 25% and
reached an average of 27.1+1.18% in the THVH
group? In which it was significantly higher than in
CHVH group. A further increase in blood velocity
led to significant problems with a vascular access and
a pause in the extracorporeal detoxification session.
The above circumstances contributed to significant
hemoconcentration in the exhaust tract of hemofilter
with increased hematocrit up to 38,6% (SD 4.6) one
hour after the start of the procedure. It led to throm-
bosis of hemofilter and demanded his replacement in
3 patients form the THVH group.

Starting filtration clearance of C3a and C4a
complement components was higher in THVH group
then in CHVH group. The elimination rate of tested
substances was reduced during the procedure in both
groups. The concentration of these substances
decreased in the blood of patients with no significant
difference between the groups. It did not correlate
with the value of the transmembrane pressure. There
were no significant differences between the THVH
and CHVH techniques in clearance of C3a and C4a
complement components starting from the second
hour of the hemofiltration. The membrane's sieving
coefficient for C3a and C4a complement components
acquired zero rate at the third phase of the study in
both group. We found only adsorption clearance for
these cytokines at the third hour of the procedure in
both group.

C3a and C4a complement components were
determined in subnormal concentrations in the blood of
all patients after the fourth hour of treatment (C3 —
0.6 (SD0.1) g/L, C4 — 0.2 (SD 0.1) g/1). These result
may demonstrate the continueing synthesis of inflam-
matory substances during SIRS. The rate of elimination

OBINAA PEAHMMATOAOTI WS, 2016, 12; 2

www.reanimatology.com

49



50

» Sepsis

DOI:10.15360,/1813-9779-2016-2-43-55

paduibTpaTa OKa3aJduCh €JIMHCT-
BEHHBIMU [UCKPeTHbIMU (haKTOpa-
MU TIPOBOJIUMOI JiedueOHOU MPo-
rpaMMBbl B MCCJIEJYEMBIX TPYIINaXx. 70
I[Ipu CHVH B cpemanem 3a mpoiie-
nypy mnoxydamu jpo 176 autpos
yasrpaduibrpata, B rpynne IHVH 50
— 29,7 urpa, HO CKOPOCTH 06Pa3o-
BaHusl yJabrpaduibTpaTa B rpyIiie
THVH 06bLta ipakTHYeCKH B 2 pasa
Boitie (7,4 npotus 3,6 ji/yac). AT

ml per min
w
S

20
onpesensno 6ojee BHICOKMNA cTap-
TOBBII TIOKa3aTeJb (DUIBTPAIIOH- 10
noro kjupenca jiusg C3a u Cda 0

KOMIIOHEHTOB CUCTEMbBl KOMILIE-
MeHTa B rpynne IHVH.

B xome ucciemosanus ObLIn
BbISIBJIEHBI OCOOEHHOCTHU IIPOBEjIe-
HUst reMO(pUIbTpanuu y OOJbHBIX C
uHzeKcoM Macchl Tena (Gosee 25

C3IHVH

--4-- C4IHVH —— C3IHVH -+- C4CHVH

2 3 4
Time of hemofiltration (hours)

Kr/M?). Y 5-u OOJbHBIX TPYIIIIBI
IHVH ckopocTb KpOBOTOKa Ipu-
NUIOCh yBeanuuBath 10 322,2 (SD
26,4) mii/MuH, 4TO OBLIO TOCTOBEP-
HO BBIIIIE, YeM Y OOJIbHBIX C HOBBI-
IIEHHO Maccoil Teja B TpyIe
CHVH (n=4). HecmoTps Ha 2TO, IPU TIPOBE/ICHUN
IHVH ¢pakius dunbrpaium mpeBbiiiaga peKOMeH-
ayembie 25% wu jgocthrama B cpeaHem 27,1
(SD1,18)%, uT0 3HAYMMO IPEBBIIIAIO TIOKA3ATENN B
rpynrie CHVH. /lanbHediee yBesudeHne CKOpOCTu
KPOBOTOKA TIPUBOJIUJIO K 3HAUUTEIBHBIM [TPOOIEMaM
C COCYTUCTBIM JIOCTYTIOM U T1ay3aM B ITPOBEJICHUN Ce-
aHCa 3KCTPAKOPIIOPAIBHON /leTOKCUKaIu. Bolnrerie-
peurceHHble 0OCTOSATENBCTBA OMPEIEJUIN 3HAUM-
TeJIbHYIO0 TeMOKOHIICHTPAITUIO B BBIXOJIAIIEM TPAKTE
reMoUIBTPA C TOBBIIIIEHHEM TeMaTokpuTa 10 38,6%
(SD4,6), uepes yac nocJie Havama IPOIELyPhl, 4TO B
3-X cJIydasix IMpUBEJIO K TPOMOUPOBAHUIO reMO(pUIIb-
Tpa 1 OTPEOOBAIIO €70 3AMEHBI.

B rpynimie IHVH crapToBble okazaresu Gpuib-
TparmmonHoro kiaupenca C3a m Cda KOMIIOHEHTOB
KOMIIJIEMEHTA TPEBBIIAIN TaKOBbie B TPYIIIIe
CHVH. B nasbheiiieM, CKOPOCTU 3JIUMUHAIIY UC-
CJIeJlyeMbIX BEIIECTB YMEHBINAIUCh B 00E€UX TPyII-
nax. [Ipy 5TOM KOHIIEHTpaIlK YKa3aHHBIX BEIIECTB B
KPOBU OOJIBHBIX YMEHBINATINCH MapaJiiebHO, He
uMest JOCTOBEPHOTO Pasjinyusl MEXKIy TPyIIaMu, U
He KOPPUTHPOBAJIU € BEJIMYUHON TPAaHCMEMOPAHHOTO
nasienus. Ko BropoMy dacy reMouIbTpaliny Kim-
pEHC MapKepHBIX IUTOKMHOB B MCCJACIOBAHUU HE
uMes M0CTOBepHBIX otiaumunii mexay IHVH u
CHVH rpynnamu. K 3-y artamy uccienoBanug mnpu
06enx MeTopukax KOd(MAOUIMEHT IPOCEUBAHKM IS
C3a u C4a KOMIIOHEHTOB KOMILJIEMEHTA TPHOOPeTa
HyJieBbie 3HaueHus1. K 3-y uacy mpoiteypol pu 00e-
UX METOJIUKAX COXPAHSIIICS TAKIKE TOJBKO aicopOIu-
OHHBIN KJIMPEHC N3YYaeMBIX IIUTOKUHOB.

Puc. 1. Ouusrpanmonnsiii kianpenc C3a n C4a KOMIOHEHTOB KOMILIEMEHTA.

Fig. 1. Filtration clearance C3a and C4a complement components.

Ipumevanune: ml per min — ma B MuH. 31ech u s puc. 2: Time of hemofiltration
(hours) — Bpemst remodubTpaln (4acer).

of low molecular weight substances (as determined in
urea) remained constant during the study and had no
differences in both groups. The dynamic of clinical
changes in THVH group did not differ from the CHVH
group, even when THVH had been discontinued.
Threfore, the positive changes in hemodynamics, renal
function, elimination of nitrogen's metabolism products
and concentrations of markers of inflammation were
similar in both groups. The only statistically significant
differences between groups included the rate of an ultra-
filtrate and the level of a transmembrane pressure. These
differences demonstrated more clinical benefits in the
ITHVH group than in the CHVH group.

The average time of stay of patients in ICU was
13.9 (SD 13.4) days. 30 patients survived during the
90 day observation period, 16 patients died. Twenty-
eight day mortality in patients in IHVH group was
significantly lower than in patients from CHVH
group. Mortality was significantly lower than pre-
dicted by SAPS 3 scoring in both groups.

The data showed a statistically significant pos-
itive clinical response to the treatment program in
both groups of patients as determined by the main
criterion of the effectiveness for the study.

We observed the significant difference in the
actual and proportional 28 day mortality between
groups. Data argue for the superiority of intermit-
tent high volume hemofiltration (IHVH) in treat-
ment of patients with sepsis. These findings do not
contradict the results of previous studies of the dose-
dependent effect of hemofiltration in patients with
sepsis and septic shock [20—23].

www.reanimatology.com

GENERAL REANIMATOLOGY, 2016, 12; 2



DOI:10.15360/1813-9779-2016-2-43-55

Cencuc
|
Mean arterial pressure  mm Hg
=
) - 4 24 P
The level of lactate  Mmol/I
32
8
20
14
Oxygen consumption index (VO,I) ml/(min x m?)
130
100
™
0 4 F “©
Cardiac index |/min/m?
i Mra
e -
g/’/" —gIHVH
~xCHVH
22

4 4%

Time of hemofiltration (hours)

Puc. 2. CpaBauTtenpHas IMHAMIKA HCCIIEAYEMbIX TIOKa3aTeel.
Fig. 2. The comparative dynamic of study parameters.

IIpumeyanue: Mean arterial pressure mm Hg — cpeanee aprepuasibioe gasienue my Hg.

ITpu atom, B kpoBu y Beex Gosbabix C3a u C4a
KOMITOHEHTBI KOMILJIEMEHTA TIPOJIOJIKAIN  OTIpesie-
JIATh B cyOHOpManbHbIX KoHIeHTpanusax (C3 — 0,6
(SDO0,1) r/a1,C4 — 0,2 (SD 0,1) r/x1), uTO CBUZIETEIB-
CTBOBAJIO O COXPAHSIONIEHCS TeHepaluy BeNleCTB
JTAaHHOH TPYTIIIBI B XO/Ie CCTEMHON BOCTIAIUTEIbHON
peaxiuu. B xoje nccieoBaHus CKOPOCTh 3JMMUHA-
IUY HU3KOMOJIEKYJIIPHBIX BellecTB (MOYEBUHBI) OC-
TaBaJaCh OTHOCUTEIHHO TIOCTOSHHON M HE NMEJIa OT-
JYKUi B 06erX Tpymnax.

[TpuMedaTesIbHBIM SABJAETCS TO, UTO JMHAMUKA
3HAYCHUI KIMHUIECKHUX TTAPAMETPOB HE OTJINYAJIACD B
rpynmax IHVH u CHVH npaxe Toraa, roga cBepXBbI-
COK00OBeMHAsT TeMO(UIIBTPAIUst ObLIa TPEKpaIeHa.

TakuM 00pa3oM, B XOjie UCCJEN0BAHUS OBLIO
OTMEUYEHO, YTO, HECMOTPS Ha TPeKpalleHue CBepX-
BBICOKOOODBEMHOI TeMOGUJIbTPAIlUK B TPYIIIe
IHVH, no3utuBHble N3MEHEHUS B reMOJUHAMUKE,
A30TOBBIIEJUTENbHON (QYHKIIMY MMOYEK W KOHIICHT-
paluyu MapKepoB BOCIAJEHUS WMEJU PaBHO3HAY-
worii ¢ rpynnoit CHVH xapakrep. Craructuueckmnx
Pa3IMUUN MEKIY TPYIIHaMU BBISIBIEHO HeE ObBLIO.
Ckopoctb 06pasoBaHust yJbrpaduabTpata, ypo-
BEHb TPaHCMEMOPAHHOTO [ABJIEHUST, COOTBETCTBYO-
e YCJIOBUSM IPOBEIEHUST CBEPXBBICOKOOOHEM-

At the other hand, the hemofiltration regimens
showed similar effects in timing of hemodynamic para-
meters stabilization, rate of cancellation of vasopres-
sors and normalization of oxygen-transport function.
The obtained resuls comply the results of O. Joannes-
Boyau and colleagues in IVOIRE study [24].

Discrete factors between groups in the treat-
ment program in our study included the level of the
transmembrane pressure at the membrane of the
hemofilter, the volume of the ultrafiltrate and the
speed of the ultrafiltrate creation. We observed the
greater positive transmembrane gradient during of
IHVH than CHVH. However, the increase of the
transmembrane pressure was accompanied by an
increase in the ultrafiltrate production and leaded to
increasing the hemofilter AP (pressure gradient).
The latter was related to the increased risk of clot-
ting of the hemofilter. The difference between the
studied factors increased by the end of IHVH proce-
dure. It might be explained by more intensive forma-
tion of the «protein cake» by protein and blood cells
at the inside surface of a hemofilter membrane. This
situation could have a negative impact for the level
of the sieving coefficient for the membrane. Under
these condition, the further increase in the trans-
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TaGauna 3. CooTHONIEHHE YUCIIa BBI)KUBIIMX U YMEPIIUX NAIMEHTOB B HCCJIEYEMbIX IPyNnax.
Table 3. The proportion of survivor and non-survivor patients in the groups.

Groups Total Survivors N (%) Non-survivors N (%)
THVH 24 17 (70.83) 7 (29.17)
CHVH 22 13 (59.09) 9 (40.91)*

Note: * — Differences are significant, Mann-Whitney U-Test, P<0.05.

IIpumeuanue: Total — obiree KommuecTBO GOJIBHBIX; SUrVivors — BbUKUBIINX; NON-SUTVIVOTs — yMEpIIHX. * — Pasindusi 10CTOBEPHbBI

Mann-Whitney U-Test, p<0,05.

Hott remoduaprpaiiuu (IHVH), okazanuce onpeje-
JIFIOMUMY B OTHOIIIEHUU OCHOBHOTO KJITMHUYECKOTO
kputepusi 3(PHEKTUBHOCTH CPABHUBAEMBIX METO-
JIMK 9KCTPAKOPIIOPATBHOM IETOKCUKAIUH.

Cpentee BpeMst nipeObIBaHUsT OOJIBHBIX B OT/Ie-
JeHnn peannmaiinu coctapuiol3,9 (SD 13,4) nueii.
B rteuenne 90-aHeBHOTO Hepuoga HaOMIOAECHUS Bbi-
skuo 30 yesnoBek, ymepsio 16. 28-n1HeBHasg JeTaib-
HocTb B rpyiiie IHVH 6blia 10cTOBEPHO HIKE TIPO-
rHogupyemoii mo SAPS 3, a Takxke Huxe
seransHoctu B rpyrie CHVH (ta6u. 3).

Hamuume moctoBepHBIX pa3inyuii B hakTuyec-
KO 1 ITPOTIOPIMOHAJILHOM 28-1HEBHOM JIeTaIbHOCTU
MEXy TPYIIIAMU CBUJICTEIBCTBOBAJIO O MPEUMYIIE-
CTBE UHTEPMUTTHPYIOIIEH CBEPXBBICOKOOOBEMHOMN
remoduisrparmu (IHVH) B komIiekcHOM JiedeHnn
GOJILHBIX C TSIKEJBIM CercucoM. IloJrydeHHbIE JaH-
HbIE HE TIPOTUBOPEUYNIIN PE3yJIbTaTaM MPeIIeCTBYT0-
HIUX UCCJIEJ0OBAHUI O /10303aBUCUMOM 3 deKTe re-
MO(DUIBTPALINH, TPOBOIUMOIL Y OOJIBHBIX € CEIICHCOM
n centuyeckuM 1mokom [18—21]. B To xe Bpems,
BJIMSTHUE HCCJIEIOBAHHBIX PEKUMOB BBICOKOOODHEM-
HOU TeMO(GUIBTPAIlN HAa CPOKHM CTAOWIN3AIK Te-
MOJIMHAMUYECKUX TIOKa3aTesel, CKOPOCTb OTMEHBI
Ba30IPECCOPOB U HOPMAJIUIZAIUIO KIUCIOPOIO-TPAHC-
MOPTHOW (PYHKIIMU OKa3aJ0Ch PaBHO3HAYHBIM, YTO
cooTBeTcTBOBaNO pesynasraraMm O. Joannes-Boyau c
coasropamu, iosrydenHbivu B IVOIRE study [22].

BesmunHa TpaHCMeMOPAHHOTO JIABJICHUST TEMO-
dbussTpa, CKOpocTh U 00beM 00pPa3yeMOTO YJIbTpa-
(busTpaTa oxazauCh eIMHCTBEHHBIMU JAMCKPETHDI-
MU (DaKTOpaMU MPOBOAUMON JieueOHOI TIPOrPaMMbI
B WCCJIelyeMbIX Tpymnmnax. B 1esoM oxuzasoch no-
cTUKeHUe OOJIBIIETO MOJOKUTENHLHOTO TPAHCMEMO-
paHHoro Tpasuenta npu nposegennn [HVH, oxna-
Ko, (akTuyeckue JaHHBIE TIOKa3aju, 4YTO POCT
TPAaHCMEMOPAHHOTO JIABJIEHUS, COIMPOBOKIAEMBII
yBeJUYEHUEM TIPOU3BO/ICTBA yJIbTpaduiIbTpaTa B
e/IMHUILY BPEMEHU, MPUBOAUT K pocTy AP remo-
usTpa, yKazpIBaOIIEro Ha BO3PACTAIONIMI PUCK
TPOMOUPOBAHUS MOCJEIHETO. PasHUIA MEKLY TTOKa-
3aTeNISIMUA  MCcylelyeMbIX (haKTOpPOB Bo3pacTaia K
koHity iporerypot IHVH, uto, ckopee Bcero, 00bsic-
HSJIOCHh O0Jiee WHTEHCUBHBIM (hopMUpPOBaHHEM (e-
HOMeHa «protein cake» 13 ajcopOMPOBAHHOTO MOJIs-
PHU30BaHHOTO Gesika v GOPMEHHBIX 3JIEMEHTOB KPOBU
HA BHYTPEHHEH, 00paleHHOI K KPOBHU TIOBEPXHOCTH
MeMOpaHbl reMO(pUIBTPa IpH GoJiee BBICOKOI CKOPO-

membrane pressure can be provided only by the
increased blood flow. Howver, in reality it is restrict-
ed by opportunity of the vascular access, particular-
ly, for patients with a body mass index of 25 kg/m’
and more. These problems were not present in earli-
er studies [25, 26]. Concentrations of C3a and C4a
complement components decreased not evenly in
both groups. The starting clearance C3a and C4a
complement components by THVH exceeded those
in patients under the CHCH. Thereafter, the elimi-
nation rates of C3a and C4a complement compo-
nents decreased in both groups evenly. The concen-
tration of these substances decreased in parallel in
the blood of the patients. No significant differences
between groups were found. Concentrations of com-
ponents did not correlate with the value of the trans-
membrane pressure. This evidence is consistent with
the data by J. V. Di Carlo and colleagues [27] con-
firming the results by I. Yakovleva on significant
variability of plasma concentrations of cytokines in
sepsis patients under the hemofiltration [28]. The
parameters of inflammation showed a decrease in the
intensity of the flowing of systemic inflammation
patterns in patients in both groups. Changes inpro-
calcitonin values differed from the conventional
parameters in patients in this study. The most active
reduction of plasma levels of procalcitonin happened
at the fourth hour of the study. It was the result of
elimination of substances by hemofiltration and as a
result of anti-inflammatory effect of extracorporeal
detoxification [29]. The plasma concentrations of
procalcitonin did not exceed the value of 2 ng/ml by
the first day in both groups. The hemofiltration was
terminated in THVH group at that time. This was
probably due to effective influence of water-soluble
substances on intercellular communications within
the interstitial pool. In addition, lower level leukocy-
tosis was observed in the group of patients THVH on
24th hour of the study. The level of leukocytes has
not been changed significantly neither to 24th nor to
48th hour in patients from the CHVH group. The
findings showed the potential of THVH as highly
efficient, specialized treatment of systemic inflamma-
tion. It can prevent from the progression of organ
dysfunction. This statement is confirmed by the pos-
itive dynamics of parameters of the circulatory sys-
tem and normalization of the oxygen-transport func-
tion of the patients in this study.
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Cencuc

ctu yasrpaduasrpaiuu. JlaHHOE 06CTOSATENBCTBO
MOTJIO HETaTUBHO CKAa3aThCsA Ha YpoBHE Koa(duim-
eHTa IPOCEUBaHMs JIIg JaHHOI MeMOpaHbl. B aTnx
YCJIOBUSX MAJIbHEHIINI POCT TpaHCMeMOPaHHOTO
JIaBJIEHUST MOT OBITH 0OECTIEUEH TOIBKO MOCTOSTHHBIM
YBEJUUEHUEM CKOPOCTU KPOBOTOKA, YTO OBLIO Orpa-
HUYEHO BO3MOKHOCTSIMU COCY/IUCTOTO IOCTYIIA, 0CO-
GEHHO B OTHOTIIEHUHU GOJIBHBIX B HHIEKCOM MAaCChI Te-
jga B 25 kr/m>. B 0Oojiee paHHUX WCCJIEOBAHUSIX
1o100HbIe TIPOGJIEMBI TIPECTABJIEHBI He Obutn |23,
24]. CKopoCTb CHUKEHUSI KOHIIEHTPAIIUIT Mccierye-
MBIX BEIIECTB B 0OEHX TPyIIaxX He Oblja paBHOMEP-
Hoit. B rpymnme IHVH craproBbie mokazatesnu (husb-
TPAIIMOHHOTO KJWPEHCA IPEBBINIAJN TAKOBBIC B
rpyriie CHVH, uro cBsizano ¢ 6oJiee BHICOKMM TUJI-
POCTATHYECKUM TPAHCMEMOPAHHBIM JIABJIEHUEM TPU
MIPOBEZICHUN TeMOMDUITBTPAIIAN TI0 TAHHON METOIHIKE.
B nanbueiiniem, ckopoctu annmunariun C3a u C4a
KOMITOHEHTOB KOMILJIEMEHTA CHIZKAIUCH B 0OErX
rpymmax. [Ipy aToM KOHIIEHTpaIluu yKa3aHHbIX Be-
IECTB B KPOBU OOJILHBIX YMEHBIIATUCH MTAPAJLIETHHO,
He UMest IOCTOBEPHOTO PA3INYH MEK/TY TPYTIIaMu, 1
KaK OKa3aJloCh B JIAJTbHENIIEM, HEe KOPPEJIUPOBAIH C
BEJINUMHON TPaHCMEeMOPAHHOTO jiaBjieHust. Hasmndme
10106HOTO (heHOMEHA B TTOJTHOM MEpPe COOTBETCTBOBA-
Jio rarHbiM, noydendbiM J. V. Di Carlo ¢ corpyntu-
KaMU B HCCJIEIOBAHUU MO TMOATBEPXKICHUIO (haKTa
BOo3MOXKHOCTH U dysHoro zpetiha BoIOpacTBOPH-
MBIX CBSI3aHHBIX C BOCHAJIEHUEM YaCTUIl U3 MEXKKJIe-
TOYHOTO ITPOCTPAHCTBA B CBOOOAHYIO IIUPKYJISIIUIO 38
cuet yBesandenus B 20—40 pa3 mumbaTueckoro ape-
Ha)ka Ha (hOHEe BBICOKMX 703 TIOCTAMMONNN [25]. /lan-
Hast IMHAMUKA TaK JKe TIOBTOPSLIA PE3YJIBTaThl PabOThI
1. N. dxoBreBoii, mokasasiiieil 3HAUUTEJNbHYIO Bapu-
abesIbHOCTD U PA3HOHANPABJIEHHOCTD TLJIA3MEHHBIX
KOHIIEHTPAIIIl IIUTOKUHOB y OOJIbHBIX CETICHCOM Ha
(one remodusprparu [26]. /Ilunamuka ucciemye-
MBIX TTaPaMETPOB BOCTAJIUTETHHOTO TIPOIECcca CBU/IE-
TEJILCTBOBAJIA 0O YMEHBIIEHUN UHTEHCUBHOCTH IIPO-
TEKAIOIET0 CUCTEMHOTO BOCHAJEHUs] Y OOJIbHBIX B
obenx Tpymiax. V3MeHeHne TIOKa3aTeel TPOKab-
[UTOHUHA Y OOJLHBIX B MCCJEOBAHUN OTJIMIAIACH
OT OOIIENPUHATHIX TTapamerpoB. Haubosiee akTus-
HOE CHIIKEHUE TJIA3MEHHOTO COZIEPIKAHUS TTPOKATH-
IIUTOHWHA TTPOUCXOIMIIO K 4-y Yacy MCCIEOBAHUS,
YTO SBJISAJIOCH PE3YJIBTATOM, KaK AJTUMUHAIIY Belile-
CTBa IpU TeMO(UIIBTPAIINH, TaK U TTPOTUBOBOCTIAIIN-
TEJILHOTO JIeWCTBUSI 3KCTPAKOPIIOPATIbHOMN /1eTOKCH-
karu [27]. Hecmotps na To, uto B rpynne IHVH
reMoUIBTpaIust ObLIA TIPEKpalieHa, yke Kk 1-m cyT-
KaM MCCJIeIOBAHNA TIJIa3MeHHast KOHIIEHTPAIIHS TIPO-
KaJIbIIUTOHMHA Y OOJIbHBIX JIAHHOW TPYIIIbI He TIpe-
BbIINIAJIA 2 HT/MJI U HE OTJINYAJIUCH OT TAKOBOH Y
GOJIbHBIX B TPYIIE CpaBHEHUs. BeposiTHO, 3TO OI1pe-
nenam0ch 3PdOEKTUBHBIM BO3/ICHCTBIEM CBEPXBbICO-
KOOOBEMHOI TeMO(DUIBTPAIINE Ha MHTEPCTUIHATD-
HBIA  IyJl  BOAOPACTBOPUMBIX  CYOCTAHIUIT
MeskkeTouHoro B3aumozpeictsus (cell-to-cell com-

Conclusion

CHVH and THVH similarly provided the lim-
iting effect on the course of SIRS during treatment
of patients with severe sepsis and septic shock.
THVH is more effective in removing C3a, C4a com-
plement components in the tested patients.
Beneficial changes in condition of patients were
associated with the stabilization of circulatory sys-
tem and the normalization of the oxygen-transport
function that both persisted during and after the
THVH. These changes were similarly observed in
patients of the CHVH group. Patients with high
body weight (more than 25 kg/m*) required main-
taining the levels of blood flow velocity within the
320—350 ml per minute. Maintaining fraction of fil-
tration less than 25% and preventing thrombosis
hemofilter during THVH seem critical for sepsis
patients.

For patients with a body mass index less than
25 kg/m* with septic shock THVH is recommended.
This regimen of hemofiltration should be considered
as beneficial for the sepsis patients since it pre-
vents/declines the organ dysfunction in sepsis. The
technical features of hemofiltration in this mode
requires a strict individual approach to its application.

CHVH is recommended for patients with
severe sepsis at organ dysfunction scoring more than
5.3 by SOFA.

munication), CHHTE3UPyEeMbIX aKTUBHBIMU TKAHEBbI-
MU MOHOIIMTAMHU, YTO CHUKAJIO CUHTE3 MPOKAIBIIH-
TOHWHA B TEMATOIUTAX U B KJIETKAX JKUPOBOU TKaHU.
Kpome Toro, k 24-m yacam 1poBejieHUsT UCCTIe0Ba-
HUST OBLIO OTMEYEHO CHUIKEHUE YPOBHS JIEHKOIUTO-
3a y 6ospHbix rpymmsl IHVH. ¥ GoJbHBIX TPYIIIIbI
CHVH paunblii mokasaTtesb JOCTOBEPHO He HM3Me-
HuJcs HU K 24-M, HM K 48-u vacam. Ilomydennbie
JTAaHHBIC CBUETEIHCTBOBAJIN O TAKUX IMOTEHIINAJb-
HBIX BO3MOXKHOCTSIX CBEPXBBICOKOOOBEMHOI TEMO-
dunsrpanuu (IHVH), kak mosydenue BbICOKOCIIE-
UaJU3UPOBAHHON  «00OpBIBAOLIEii» CUCTEMHOE
BOCIHAJIEHUE TEPAINK, CIOCOOHOI IPEIOTBPAIATh
POrPECCUPOBAHIE OPTAaHHOW MUCHYHKIHU, ITO ObI-
JIO TIO/ITBEPSKJICHO JIAHHBIMU O TTOJIOKUTENbHON /1~
HAMUKe MOKa3aTeJiell CHCTEMbI KPOBOOOPAIIEHHS 1
HOPMAJTM3aINK KUCJIOPOA0-TPAHCIOPTHON (hyHKIINU
y GOJIBHBIX B UCCJIEIOBAHUN.

3akiaoueHue

B pesyJsisraTe poBeieHHOTO UCCIE/IOBAHUS BbI-
asneno, yto CHVH u IHVH B xomIuiekcHoii tepa-
K OOJIGHBIX € TSKEJIBIM CENCHCOM U CElITUYECKUM
MIOKOM OKa3bIBAIOT PABHO3HAYHOE OTPAaHUYUBAIOIIECE
BJIMSIHUAE HA TEYEHUE CUCTEMHOTO BOCHATUTEIHHOTO
orsera, IHVH Gosiee achdexTrBHA B OTHOIIIEHUHN y/Ia-
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sennst C3a, C4a KOMIIOHEHTOB KOMILIEMEHTa y GOJIb-
HBIX B UCCJIEIOBAHHBIX IPYIITIAX.

Ha ocnoBanun ITOJIY4YE€HHDBIX JITAaHHBIX MOKHO

nosarath, 4to nposegeHune IHVH mnokazano npn
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