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npu a0IOMHUHATBHOM CENCHCE Y OHKOJOTHYECKHX OOJbHBIX

H. /1. Ymakosa, O. 1. Kurt, A. A. Macjios, A. II. MenbIiieHnHa,

PocroBckuii HayuHO-KCCIE0BATENbCKUI OHKOJIOTHYeckuil nucTuTyT Munsapasa Poccnn,
Poccust, 344037, 1. Pocros-na-/lony, yi. 14-s nunus, 1. 63
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Ien» uccaenoBanus — OIEHUTD JETOKCUKAIIMOHHDIE A(D(MEKTHI UCTIOTB30BAHUS KOJOHOK C MOJUMUKCUHOBBIM
copGeHTOM 1 (DUIIBTPALIMOHHON TE€TOKCUKAIINH € UCIIOJIb30BaHUeM MeMOPaHbl U3 [OJIMMETHIMEeTAKPUIaTa npu ab-
JIOMUHAJIBHOM CETICKCE Y OHKOJIOTHYECKIX OOJIbHBIX.

Marepuan u metozabl. O6¢ienoBanu 226 60JbHBIX OHKOJIOTHYECKUME 3a00JI€BaHUSIME OPTaHOB OPIOIIHOIT 10~
JIOCTH, TIOCJIE0IIEPAIIMOHHBII [IEPHOJ] Y KOTOPBIX OCJHOKHUIICS a0MOMUHAIBHBIM cencucoM. B 50-u cayuasx peru-
CTPUPOBAJHU PA3BUTHE CENTUYECKOTO TTOKA. Y 173-X GOTBHBIX B CTPYKTYPE OPTAHHBIX HAPYITEHU{T THATHOCTHPOBATIH
octpoe moueunoe nospeskaerre (OIIII), y 61-ro — B coueTannu ¢ ocTpbIM pecIMPaTOPHBIM ANCTPECC CHHAPOMOM
(OPIC). Taxectsb cocrostaust no mkane APACHE-II 6buna 26,3+3,3 Ganna, SOFA — 10,2%2,5 6amnos, gSOFA —
4,3+1,8 6asma. MukpoGuosornyeckyio uaeHTudukanmio moaydnau B 155-u (68,6%) caydasx. [loauMukcnHOBY1O
copOIHIo TpUMeHIIN y 86-1 G0JIbHBIX Yepes 2—6 4acoB mocse auarHocTuku cencuca npu EAA soime 0,5. CKkopocThb
kpoBoToka — 80—150 Mur/MuH, amuTenbHOCTS — 120—-240 MuH, KpaTHOCTD — 2—3 cearca ¢ UHTepBaIoM 24 gaca. [Ipu
passutun OIIIT u OP/IC 144-M GOJIbHBIM B KOMILIEKC JIEUEHUST BKIIOUAIH (QUIBTPAIIMOHHYIO IETOKCHKAIUIO C UC-
HOJIb30BAHUEM [MajIn3aTopa ¢ MeMOPAHON U3 TToJMMeTUIMeTakpuaarta. [[eTOKCUKAIMIO IPOBOANIIN B TeueHue 8 —
12 yacoB co cMeHOIt mann3aropa Kaxk/ble 4 yaca.

Pesyabratel. [locsie 3aBepiueHus: COPOIMOHHOTO JIeYeH s OTMETHIIM CTATUCTUYECKU 3HAYNMOE CHUKEHUE TH-
MepTepMUN, JEHKOIINTO3a, HeUTpoduaesa, MPOKaJbIINTOHNHA, TToKazaTeneli EAA-Tecta. Peructpuposanm HopMa-
JIU3ATNIO TEMOIMHAMUKHY, YBETNUeHIe HHeKca oKcurenarm, camkenre SOFA ma 5,6+2,1 6ammos (p<0,05). Yepes
60 munyT ocste 3aBepmenns ¢uasTparonnoil fetokcukanuu PCT u IL-6 B kpoBu cunsummcs ot 6,7+2,7 ar/Ma
110 2,3£0,6 ur/mu 1 ot 7300+7700 /Mot 1o 860+180 rir/mit cootBetcTBenHo (p<0,05). Unaekec SOFA ymensmmiics
Ha 4,1£1,1 6amma (p<0,05).

3akmouenue. [IpumeHeHne MOJIMMUKCUHOBOI cOPOIMUE U (DUIIBTPAIIMOHHON JI€TOKCUKAIIUH C UCIIOJIb30BAHIEM
MeMOpPaHbI U3 MOJTUMETUIMETAKPUIIATA CLIOCOOCTBYET YIIYUIIEHUIO PE3YJIBTATOB JIeUeHUs abJOMUHAIBHOTO CEIIChca
Y OHKOJIOTMYECKUX OOJIbHBIX.

Kantouesvte cosa: aboomunanvivlii Cencuc; NOIUMUKCUHOBAS COPOUUSL; OUANUHAS MEMOPARA U3 NOJUMEMUIME -
makpurama

The purpose is to evaluate the detoxification effects of the polymyxin sorption columns and filtration detoxifi-
cation using polymethyl methacrylate membranes in abdominal sepsis in cancer patients.

Materials and Methods. We examined 226 patients with oncological diseases of abdominal organs complicated
by abdominal sepsis postsurgery. In 50 cases, septic shock was reported. In 173 patients an acute renal injury (ARI)
was diagnosed in the structure of organ failures, of which a combination with acute respiratory distress syndrome
(ARDS) was diagnosed in 61 patients. The severity was 26.3+3.3 points (APACHE-II scale), 10.2+2.5 points (SOFA
scale), and 4.3%1.8 points (qSOFA scale). Microbiological identification was obtained in 155 (68.6%) cases. The
polymyxin column sorption was used in 86 patients 2—6 hours after sepsis was diagnosed with the EAA greater than
0.5. The blood flow rate was 80—150 mL/min; the duration was 120—240 min; the sorption frequency was 2—3 ses-
sions at a 24-hour interval. If ARI and ARDS were developed, detoxification by filtration using a dialyzer with a
BK-1.6F polymethylmethacrylate membrane was included in the complex treatment of 144 patients. The detoxifi-
cation was carried out for 8—12 hours changing the dialyzer every 4 hours.

Results. A statistically significant decreases of hyperthermia, leukocytosis, neutrophilia, procalcitonin, and the
EAA test values were revealed after the completion of the sorption treatment. Normalization of hemodynamic param-
eters, increase of the oxygenation index, and SOFA scoring decrease by 5.6+2.1 points (P<0.05) were found. PCT and
IL-6 blood levels decreased from 6.7+2.7 ng/mL to 2.3+0.6 ng/mL and from 7300+7700 pg/mL to 860+180 pg/mL,
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respectively, as determined 60 minutes after completion of filtration detoxification procedure (P<0.05). The SOFA

index decreased by 4.1+1.1 points (P<0.05).

Conclusion. The use of polymyxin column sorption and filtration detoxification using a polymethyl metacrylate
membrane improves the results of treatment of abdominal sepsis in cancer patients.

Keywords: abdominal sepsis; polymyuxin sorption; polymethyl methacrylate dialysis membrane
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BBenenue

«Cercuc — yrpoaronias ;JKU3HU OpraHnHas Juc-
(byHKIIMSA, TPUYMHOI KOTOPOU SBJISIETCS IUCPETYJIsI-
TOPHBIM OTBET oprann3ma Ha undexnuio...» [1]. Pas-
BUTHE CETICHCA COITPOBOKIAETCS HEKOHTPOJIUPYEMBIM
KAacKaJIoM U3MEHEHUH B cucTeMaxX BOCIHAJICHUSA, KOa-
ryssiuy U (bubPUHOIN3A, TIPOUCXOASIIIX OJHOBPE-
MEHHO, KaK ITUKJI aBTOMAaTUYeCKOTO HATIOKEHWS B3au-
MOOOYCJIOBJIEHHBIX TIPOIECCOB € MOCJEAYIOMUMU
HapYIIeHUSMU MUKPOITUPKYJISAIUU U TKAHEBOM OKCH-
reHaIly, pa3BUTHEM MUTOXOHIPUATHHON TUCHYHK-
1UU U MeTabOJMIECKUX PaccTpoiicTs. B pesyibrare
KOMOMHAIMK KJIETOYHBIX, COCYAUCTBIX, MeTaboinye-
CKUX HapyIeHui (hopMUpyeTCcs MOJTMOPTraHHast Heslo-
CTaTOYHOCTD |2, 3]. B 9TuX ycnoBugX Ipu yrHeTeHUN
byuxmii huanosornuecKux 3aIUTHBIX CUCTEM Opra-
HU3Ma 9KCTPAKOPIIOpATbHASA JETOKCUKAIIUSA CTAHO-
BUTCS OJTHUM M3 OCHOBHBIX KOMITOHEHTOB MHTEHCHUB-
HOTO JiedeHus cercuca [4—6].

Jlumonomucaxapua (LPS) sBisercs BaskHBIM
uH(DEKITMOHHBIM TPUTTEPOM Boctiasienus. Jlokazana
KoppeJisiius Mexay KoHienrpaiueir LPS B cucrem-
HOM KPOBOTOKE, YaCTOTOM U CTETIEHBIO BBIPAKEHHOCTH
OPTraHHBIX HAPYIIEHUH, a TAKKEe YPOBHEM JIETAJIBHO-
CTU TIpU TpaMoTpuIlatesbHoMm cercuce [7, 8]. B
MOCJIeTHIE TO/IbI B TEJIAX KYTTMPOBAHUSA CUCTEMHOTO
BosaeiicTBus LPS npruMeHsior MeToibl ero u3dupa-
TEJLHOTO 9KCTPAKOPIOPAJIBHOTO yajdeHus, K KOTO-
PBIM OTHOCUTCSI TIOJIMMUKCUHOBast copOrust [9—12].
B psne MHOTOIIEHTPOBBIX UCCAEOBAHUN TTOKA3aHO,
YTO BKJIIOUEHUE B KOMILIEKC JiedeHusT ablOMUHAIBHO-
rO cercuca copOIiy ¢ UCIOJIb30BAHUEM KOJOHOK C
MOJUMUKCHHOM CIIOCOOCTBOBAJIO CHUKEHUIO aKTUB-
HOCTHU WHLYIIMPOBAHHOTO 9HIOTOKCMTHOM BOCHAJIEHUS,
POCTY BBIKUBAEMOCTH Y IAHHOU KaTeropuu GOJbHBIX.
Bwmecte ¢ TeM, B pa3HbIX NCCIEOBAHUAX CYIIECTBYIOT
pacxosk/ienusi B OlleHKe KJIUHu4YecKuX 3(dekTos
METO/Ia, 9TO MOKET OBITH CBSI3aHO C PA3HOPOHOCTHIO
rpy 6oabHbIx [13, 14].

@opmMupoBanue OpPraHHbIX HAPYIIEHUN [PU
reHepaTu30BaHHOM BOCIAJIEHUM COIMPOBOXKIAETCS
HAKOIJIEHWEM U PACIIPOCTPAHEHUEM 110 BOJHBIM CEK-
TOPaM OpraHU3Ma TOKCUYECKUX SHIOTEHHBIX CyOCTaH-
Uil TPU HECTTOCOOHOCTHU WX a/IEKBATHOTO BBIBE/IEHUST
(busumosiornueckuMu cucTeMaMu JIETOKCUKAIUK. ITO
orpeiesisieT HeOOXOAUMOCTD BKITIOUEHUST B KOMILTIEKC
Jedenns (bUIIBTPAIMOHHBIX METOJIOB JIETOKCUKAIINU
[4]. OcoObbiit mHTEPEC IPH ITOM HMPECTABJISIET UCIIOJb-
30BaHUE JUATU3HON MeEMOPAHbI U3 TT0JIOBOJOKOHHOTO
nosinmepa nosmmMeTuiMerakpuiaara (PMMA). Ctpyk-

Introduction

«Sepsis is a life-threatening organ dysfunction
caused by the body's disregulatory response to infec-
tion...» [1]. The development of sepsis is accompanied
by an uncontrolled cascade of changes in the systems
of inflammation, coagulation and fibrinolysis occur-
ring simultaneously as a cycle of automatic overlap-
ping of interdependent processes with subsequent
disorders of microcirculation and tissue oxygenation,
development of mitochondrial dysfunction and meta-
bolic disorders. Multiple organ failure develops as a
result of a combination of cellular, vascular, and meta-
bolic disorders [2, 3]. Under these conditions, when
the functions of physiological protective systems of
the organism are suppressed, the extracorporeal detox-
ification becomes one of the main components of the
intensive care of sepsis [4—6].

Lipopolysaccharide (LPS) is an important infec-
tious trigger of inflammation. The correlation between
the concentration of LPS in the systemic circulation,
the incidence and severity of organ dysfunctions, as
well as the mortality rate in Gram-negative sepsis
have been confirmed [7, 8]. Over recent years, in order
to inhibit the systemic effects of LPS, methods of its
selective extracorporeal removal are used including
polymyxin sorption [9—12]. Various multicenter stud-
ies have shown that the inclusion of the polymyxin
sorption in the complex treatment of abdominal sepsis
contributes to a decrease of the activity of endotoxin-
induced inflammation, and an increase in the survival
rate in these patients. However, in different studies,
there were discrepancies in the evaluation of clinical
effects of column sorption presumably due to hetero-
geneity of patient groups [13, 14].

The development of organ dysfunctions in gen-
eralized inflammation is accompanied by the accumu-
lation and spreading of toxic endogenous substances
in the aquatic sectors of the body because of inability
of adequate removal of toxic molecules by physiolog-
ical detoxification systems. This determines the ur-
gent need to include methods of detoxification by
filtration into the complex treatment of sepsis [4]. The
use of dialysis membranes of hollow-fiber polymer
polymethyl methacrylate (PMMA) is of a special in-
terest. The structure of a PMMA membrane is sym-
metrical and constant over its entire thickness that
ensures the participation of the entire surface of the
membrane in the detoxification and the implementa-
tion of the following three mechanisms: diffusion, con-
vection and sorption [15]. The effectiveness of the
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Typa MemOpanbl PMMA cuMMeTpuyHa U 0fnHAKOBA
10 BCEHl ToJIIIE, YTO 00ECIIEUNBAET YUACTHE B JIETOKCHU-
KaIliy BCell MOBEPXHOCTH MEMOPAHBI ¥ Peai3alui
TpeX MeXaHU3MOB: 1 y3rn, KOHBEKITUU U COPOTIUY
[15]. 9ddektusroCcTs MeMOparbi PMMA 11pu cercu-
Ce U CEIITUYECKOM IIIOKe OTMEeYeHa B Psijie UCCIIe0Ba-
uuii. Tak O. Nishida et al. (2011) npexcraBuiu pesyib-
TaThl IPUMeHeHUs (DUIIBTPAIIMOHHOI IeTOKCUKAIIUU C
ucronb3oBanreM MeMOpanbl PMMA y 55 G0JIbHBIX.
[Tokazano cumxkenue IL-6 nocie mnepdysuu vepes
¢dbunprp oxHOro 0O6BEMa IUPKYJIUPYIOIIEH KPOBH,
3HAYUTEJbHOE YMEHBIIIEHUE [[03bI IPECCOPHBIX aMU-
HOB B CJIy4asiX Pa3BUTUs CENTUYECKOTO IIOKA, yBe-
suuenne PaO,/FiO, npu cerncuc-wHaynnpoBaHHOM
octpoM pecriupatopHoM auctpecc cunapome (OPIC)
[16]. Taka-aki Nakadaet et al. (2011) 1pu ucnosb3o-
Baruu MeMOparbl PMMA y 60JIbHBIX CEIICHCOM peru-
CTPUPOBANM yMeHblllenne KkouteHTparuun [L-6 B
KDOBH, YJy4YllleHHe II0Ka3aTeJiell reMOIUHAMUKH,
KyIUpOBaHUE TUTIOKCUY, yBesandenne quypesa [17]. B
Ppsijie uccraeoBaHmil oKazaHa a(heKTUBHOCT yae-
HUST IPOBOCIIATIUTEIBHBIX [IUTOKMHOB M3 CUCTEMHOTO
KPOBOTOKA, UTO ITPUBO/IIIIO K CKOPEIIIIeMy BOCCTAHOB-
JIEHWIO TOMEOCTAa3a MPU CEIITUYECKOM IIOKe, a TAKIKe
poTUBOBOCHANNTENbHBIX TUTOKMHOB (IL-10), uyTo
croco6CTBOBAIIO ONITUMU3AIIMHI IINTOKMHOBOTO Haia-
€a, B TOM YKCJIe, U IPU <UMMYHHOM Iapajides, acco-
[UUPYIOTIEMCS CO CHUKeHnEeM MoHolutapHoro HLA-
DR. 911 1aHHbIe UMEIOT PAIIMOHATBHOE 0OBSICHEHE C
TOYKU 3PEHUSI «TUIIOTE3bl MTUKOBON KOHIIEHTPAILIUN,
«IIUTOKUHOBOI TEOPHI» CENCUCA U <I[EITHON peaKiuu
noBpeskaenust» [16, 18, 19].

B nacrosiiiiee BpeMsi cericuc mpustan nanboJiee
yacToil nmpuunHoil HozokoMuasbHoro OIIII. Tocru-
TajbHad jgetaabHocThb npu ceticuce 1 OIIIT nocturaer
70%, uTo TIOYTH B 2 pasa BhIIIE, YeM Y GOJIBHBIX Oe3
OIIII [20, 21]. B nocsiesiame ro/ibl HA OCHOBAHNUU 9KC-
HePUMEHTAIBHBIX M KJIUHUYECKUX WCCJIeOBAHMIT
yTOuHeHbI atorenerndeckre Mexaunusmbl OIIIT mpu
cenicuce. Pazsurtue OIIII siBsisieTcst cnenctBreM Hapy-
IIEHVSI TeMOIUHAMUKHY 1T0YeK ¢ (POPMUPOBAHUEM KOP-
KOBOI1 TUTIONIEPMY3UN U MEYJUISIPHOTO MIE€PENOJIHE-
Hug; IpaMoro B3aumozeilictsus LPS ¢ kieTouynbiMu
CTPYKTYPaMU MOYEK; aKTUBAIMH NMMYHHBIX KJIETOK,
COTIPOBOSK/IAIOIIENCST MACCUBHBIM BHIOPOCOM BOCITATIN-
TEeJIbHBIX IUTOTOKCHYECKUX MOJIEKYJT; SHIAOKPHHHOI
JIICPETYJISIIN; B3AUMOOTSTOIMIAIONIIX [TePEKPECTHBIX
BO3/IENICTBUII CUCTEMHOIO BOCHAJIEHUSI, TIOJTHOPTaH-
ubix Hapymenuit u OIIII [22—26]. DTo onpenensier
MAaTOreHETHYECKY 10 0O0CHOBAHHOCTD HauasIa pUMeHe-
HUsT QUIIBTPAIIMOHHON IETOKCUKAIIUY HA PAHHUX 9Ta-
nax cerncuc-accoruuposanroro OIIII, a Taksxke BeiGOpa
MeTOJIa ¥ IHAT3HON MEMOPAHDI C YYETOM IaTOreHe-
TUYECKUX MEeXaHu3MOB ero pa3Butus. OnHAKO B
HACTOsIIIee BPEMsI 9TU BOTIPOCHI OCTAIOTCS ITPEAMETOM
Hay4HBIX IMCKYCCUI, a UX pelienne TpebyeT raabHei-
MIUX HAYYHBIX UCCJIEIOBAHUI.

[Lesb iccoteOBaHUST — OIIEHUTD € TOKCUKAIMOH-
Hble 9 DEKTHI MCITI0JIB30BAHMS KOJIOHOK C TIOJTMMUK-

PMMA membrane in sepsis and septic shock was re-
ported in a number of studies. For example, O. Nishida
et al. (2011) presented the results of the use of filtra-
tion detoxification using the PMMA membrane in 55
patients. A decrease in the IL-6 level after perfusion
of one volume of circulating blood through the filter,
a significant reduction in the dose of pressor amines in
cases of septic shock, an increase in PaO,/FiO, in sep-
sis-induced acute respiratory distress syndrome
(ARDS) were demonstrated [16]. Taka-aki Nakadaet
etal. (2011) reported a decrease of IL-6 concentration
in blood, improvement of hemodynamic parameters,
relief of dysoxia, and an increase of the urine output
when PMMA membrane was used in patients with
sepsis [17]. A number of studies had shown the effec-
tiveness of removal of (a) proinflammatory cytokines
from the systemic blood flow, which led to early recov-
ery of homeostasis in septic shock, and (b) anti-inflam-
matory cytokines (IL-10), which contributed to the
optimization of the cytokine balance including «im-
mune paralysis» associated with a decrease in mono-
cytic HLA-DR. These data have a rational
explanation from the point of view of «peak concen-
tration hypothesis», «cytokine sepsis theory», and
«damage chain reaction» [16, 18, 19].

Currently, sepsis is considered the most common
cause of nosocomial ARI. The hospital mortality in
sepsis and ARI reaches 70%, which is almost twice as
high as in patients without ARI [20, 21]. Over recent
years, on the basis of experimental and clinical studies,
pathogenetic mechanisms of ARI in sepsis have been
specified. The development of ARI is the consequence
of impairment of renal haemodynamics with the for-
mation of cortical hypoperfusion and medullary over-
flow; direct interaction of LPS with cellular structures
of the kidney; the activation of immune cells, accom-
panied by a massive release of inflammatory cytotoxic
molecules; endocrine dysregulation; mutually compli-
cating cross-effects of the systemic inflammation, mul-
tiple organ disorders and ARI [22—26]. This
determines the pathogenetic validity of the initiation
of the application of the detoxification by filtration in
the early stages of sepsis-associated ARI, as well as the
choice of the method and dialysis membrane, taking
into account the pathogenetic mechanisms of its de-
velopment. However, at present, these issues remain
the subject of scientific discussions and their solution
requires further scientific research.

The purpose of the study was to evaluate the
detoxification effects of the polymyxin column sorp-
tion and filtration detoxification using polymethyl
methacrylate membranes in abdominal sepsis in can-
cer patients.

Materials and Methods

The study included 226 patients (136 men and 90
women) with oncological diseases of abdominal organs aged
54.3+8.7 years, whose postoperative period was complicated
by abdominal sepsis. In 50 cases, septic shock was reported.
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CHHOBbBIM COp6eHTOM n (bH]IpraIIHOHHOfI JETOKCHKa-
MK C UCITI0JIb3OBaHUEM M€M6paHbI N3 IOJIMMETUJIME-
TaKpuJaTa IIpn a6lIOMI/IHaJII)HOM Cercuce y OHKOJIorn-
YecKUX OOJIbHBIX.

MaTepI/IaJI U METO/1bl

B nccnenosanme Brmouniu 226 60abHbIx (136 MysK-
e 1 90 JKEHIIUH) OHKOJOTHICCKUMU 3a00JIeBAHUSIMU OP-
raHoB OpIONIHOI 10/1I0cTH B BO3pacre 54,3+8,7 er,
MOCJICONEPAIMOHHBII TIEPUOJ] Y KOTOPBIX OCJIOKHUICS ab-
JOMUHATBHBIM cericucoM. Y 50 GOJbHBIX PETHCTPUPOBAIN
pasBuTHe cenTHUeckoro moka. B 173 ciyuaax B ctpykType
OPTaHHBIX HAPYIIEHUH INArHOCTUPOBAJIH OCTPOE TIOYETHOE
nospeskaenue (OIIID), B 61 — B coueTannu ¢ oCTPhIM pec-
rmpaTopHbiM uctpecc cuaapomom (OP/[C). Tsxects nc-
xojiHoro cocrosgnus 1o mkaise APACHE-II 6buia 26,3+3,3
Gasna, SOFA — 10,2+2,5 Gamios, gSOFA — 4,3+1,8 Gasuna.

MUKpPOOHOTIOrHYECKYIO HICHTH(HDUKAIINIO IOy YU B
155-1 (68,6%) caydasx. I'pamorpumarespHas nHOEKINS
Oblia npescrasiena Enterococcus faecium, Klebsiella pneu-
moniae, Acinetobacter baumannii, Pseudomonas aeruginosa,
Enterobacter species. Y 146 (64,6%) 60JIbHBIX IMArHOCTHPO-
BaJI MHMEKITMOHHBIN ITPOIlecc CMeNTanHoi aTnosornm. B 82
(36,3%) ciryuasix ObLIN BbIIEJIEHBI TIPOOIEMHBIE IITAMMBI.

Bce 6oJIbHbIE MOTyYaTH CTAHAAPTUIHPOBAHHYIO Tepa-
o [1]. lomosanTtebHO 86 GOMBHBIM B KOMILIEKC JICTCHUST
6blTa BKITOYEHA TTIOJUMUKCHHOBAsT COPOIIUS € MCTOJIb30Ba-
HIEM KOJIOHKU ¢ UMMOOWIIM3UPOBAHHBIM TIOJUMUKCHHOM-B
«Toraymyxin PMX-20 R» («Toray Industries», sInonust). ITo-
JIMMUKCHHOBYIO COPOIIIIO IPOBOIMIIN Yepes3 2—6 4acoB mocJie
mmarrocTukn cerncuca npu EAA soiiie 0,5. CKOpocTh KPOBO-
Toka Gbita 80—150 mu/muH, guresibHocTh — 120—240 MuH,
KpaTHOCTb 2—3 ceaHca ¢ MHTepBaJIoM 24 Jaca.

ITpu passutuu OIIIT 1 OPIC 144-M GOIbHBIM B KOM-
TIeKC JiedeHust Obliia BKIIIOYeHa (DUITBTPAIIOHHAST IETOKCH-
Karwst (TeMOANAIN3, TeMOMIITBTPATIHS, TeMONADUIIBETPAITNS )
C UCTIOJTb30BAHUEM [[HAIM3ATOPA C MEMOPAHON 13 TTOJTMMETII-
merakpunata cepun «BK-1,6 F», amamerp mop 100A
(«Toray Industries», Slnonus). J[eTOKCUKALIUIO TPOBOIMIIK
Ha anmmapare Mysstudunasrpat («Fresenius», lepmanns).
Cocyaucrsiii goctyir — v. subclavia/v. femoralis. Ckopoctb
nepdysuun — 150 mu/gac. CKopocT MoTOKOB cyOcTHTYyaTa
n qramm3aTa coctapssn 1000—-1200 mut/gac. Temapuansa-
s — HePaKIIMOHIPOBAHHBIN TeTIaPHH B 103€, PACCUNTAH-
HOIl € y4eToM IoKaszarteseil aKTHBUPOBAHHOTO YACTHYHOTO
TPOMGOIIIIACTUHOBOTO BPeMeH. [[eTOKCHKAIMIO TPOBOIUIIH
B Teyenue 8—12 4acoB co CMEHOH /nannsaropa Kaxiable 4
yaca, 4To OBLIO CBSI3aHO € BHICOKOH, HO OrPaHUYEHHOI Bpe-
MeHeM COPOIMOHHOIT AKTHBHOCTBIO 1 MOSIBJIEHUEM TPU3HA-
KOB TPOoM0O03a [IHaIn3aTopa.

Hapstjty ¢ o0IekImHnIecKim 06cIe/[0BAHIEM HCCTe-
nosas mpokasbiiTonnH (PCT) 1 ak THBHOCTD 9HIOTOKCHHA
B KpoBU. [IpOKATBINTOHNH OIPeesIsSIIN KOJTMIeCTBEHHBIM
Mmerogom (Brahms Diagnostica GmbH, Tepmanus). Tect Ha
akTUBHOCTD 9HJ0TOKCHHA (EAA) BBITTOMHIIN XeMUTIOMU-
HECIIEHTHBIM MeTOI0M Ha JiioMeHoMerpe Smart Line Tube I1-
luminometer («Berthold Detection Systems GmbH»,
Tepmariist) ¢ UCTOIB30BaHIEM HAOOPA MMMYHO/[HATHOCTIYE-
ckux pearentoB EAA™. VcceseoBaHst TpOBOIIHN TIPH [TV~
arHOCTHKE Cericyca, /0 Hadajla dKCTPAKOPIIOPATBHOI
JeTOKCUKaIMH, 4yepe3 1 1 24 yaca 1mocJie 3aBepIieHus JeTOK-
CHKAI[IOHHOTO JIEYEeHMSI.

JlOTIOTHITETTHHO B T1€JISIX U3Y9EHNS IETOKCUKAITMOHHbIX
a¢dexTon auammzHoi memopatbl PMMA cepun «BK-1,6 F»

In 173 patients, acute renal injury (ARI) was diagnosed in
the structure of organ impairment, in 61 patients it was di-
agnosed in a combination with acute respiratory distress
syndrome (ARDS). The baseline severity was 26.3+3.3
points according to the APACHE-II scale, 10.2+2.5 points
according to the SOFA scale, and 4.3+1.8 points according
to the gSOFA scale.

Microbiological identification was obtained in 155
(68.6%) cases. Gram-negative infection was represented by
Enterococcus faecium, Klebsiella pneumoniae, Acinetobacter
baumannii, Pseudomonas aeruginosa, Enterobacter species.
Infectious process of a mixed etiology was diagnosed in 146
(64.6%) patients. Problem strains were identified in 82
(36.3%) cases.

All patients received a standard sepsis therapy [1]. Ad-
ditionally, polymyxin column sorption using the Toraymyxin
PMX-20 R column with immobilized polymyxin B («Toray
Industries», Japan) was additionally included in the com-
plex treatment of 86 patients. The polymyxin sorption was
carried out for 2—6 hours after sepsis was diagnosed at EAA
values greater than 0.5. The blood flow rate was 80—150
ml/min; the duration was 120—240 min; the frequency was
2-3 sessions with a 24 hour interval.

With the development of ARI and ARDS, filtration
detoxification (hemodialysis, hemofiltration, hemodiafiltra-
tion) using a dialyzer with a BK-1.6F polymethyl methacry-
late membrane, pore diameter is 100A («Toray Industries»,
Japan) was included in the complex treatment of 144 pa-
tients. Detoxification was carried out using the Multifiltrate
apparatus («Fresenius», Germany). The vascular access was
via V. subclavia/ V. femoralis. The perfusion rate was 150
ml/h. The flow rates of the substituate and dialysate were
1000-1200 ml/h. Heparinization is an unfractionated he-
parin at a dose calculated taking into account the parameters
of activated partial thromboplastin time. Detoxification was
carried out for 8 — 12 hours with a change of the dialyzer
once every 4 hours, which was due to a high but tied for time
sorption activity and the appearance of signs of thrombosis
in the dialyzer.

Along with a general clinical examination, procalci-
tonin (PCT) levels and endotoxin activity in the blood were
studied. Procalcitonin was determined by a quantitative
method (Brahms Diagnostica GmbH, Germany). The endo-
toxin activity assay (EAA) was performed by a chemilumi-
nescence technique on a luminometer Smart Line Tube
[luminometer («Berthold Detection Systems GmbH», Ger-
many) using an EAA™ immunodiagnostic reagent kit. The
tests were carried out while diagnosing sepsis, before extra-
corporeal detoxification, and 1 and 24 hours after detoxifi-
cation treatment.

In addition, a retrospective analysis of filtration detox-
ification of ascitic fluid of patients with ovarian cancer per-
formed to obtain its protein concentrate as a biological
medium for the intraperitoneal chemotherapy was carried
out to determine the detoxification effects of the «BK-1.6 F»
PMMA dialysis membrane. The results of biochemical and
immunological investigations of ascitic fluid and its compo-
nents (protein concentrate and filtrate obtained by its fil-
tration detoxification) and the morphological structure of
protein film-like structures of ascitic fluid and its protein
concentrate were also studied [27—29].

The medium mass molecule count (MMM,s, and
MMM,g,) was studied by a direct spectrometry of depro-
teinized supernatant obtained after protein deposition with
trichloroacetic acid solution at wavelengths of 254 and 280 nm
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TIPOBEJI PETPOCTIEKTHBHBIN aHAIII3 (QHJIBTPAIIMOHHOI IETOK-
CHKAIMH aCIUTHYECKON KUIKOCTH GOJTBHBIX PAKOM STHIHIKOB,
KOTOpast GbLIa BBITIOJIHEHA /15T IOy YeHUsI ee GETKOBOTO KOH-
IeHTpaTa, Kak GHOCPe/Ibl /ISl BHY TPUOPIONTMHHON XUMHOTe-
PaITH. Wsyanin PEe3YJIBTaTHI GUOXUMHYECKOTO,
VMMYHOJIOTHYECKOTO NCCIIEIOBAHUI ACIIUTIHIECKOH JKIIKOCTH
U ee KOMITOHEHTOB — GETKOBOTO KOHI[EHTpaTa 1 (DUJIBETPaTa, [o-
JIyYEHHBIX ITyTeM ee (DUIIBTPAITHOHHON IETOKCHKAIINI;, MOP(Oo-
JIOTHYECKON CTPYKTYpPbl O€IKOBBIX (haluii aciuTHYecKoi
SKUIKOCTH 1 ee GeTKOBOTO KoHIeHTpaTa [27—29].

Conep:xanne mosekys cpenneit maccel (MCMys, n
MCM,yg)) U3yIHIN METOZIOM TIPSIMOY CTIEKTPOMETPHH JIETTPO-
TEeMHU3UPOBAHHOTO CYIEPHATAHTA, ITOJYIEHHOTO TIOCje
OCaK/IEHNUS GETKOB PACTBOPOM TPHXJIOPYKCYCHON KUCIIOTI,
npu gimHax BoaH 254 n 280 uMm [30]. O6iryio (OKA) u ad-
dexTrBHYIO KOHIIeHTpaIuo ansdymuta (DKA) ¢ Berancie-
HUEM Pe3ePBHOI CBSA3BIBAIOIIEH CIOCOOHOCTH albOyMUHA
(9KA/OKA + 100%), mo3Bossiomnieil CyauTh O CTeleHn
copOIMH TOKCUYECKUX JIUTAHJIOB, OIPEEISIN (hITI00pUMET-
prdecknM MetonoM. Koaddumment nHTOKCHKAINT, OTpa-
JKAIONMH GaTaHC MEK/IY HAKOIIEHHEM ¥ CBSI3bIBAHUEM
TOKCHYECKHUX JINTAHJIOB, PACCYUTBIBAIN 10 (opMyJIe:
KW yicmyoka = (MCMys,/OKA) « 1000 [31]. KonnenTparmio
mutokuHoB IL-1a, IL-6, TNF-a, IL-10, IFN-y uccaenosamu
UMMYHODEPMEHTHBIM METOIOM € UCIIOTIb30BAHIEM TECT-CH-
creM («Iurokuny, Cankr-Ilerepbypr). Obiiee KOIMIECTBO
Gesika onpeessiin GuypeToBbiM MeToA0M. [[UToKuHbI 51B-
JIAIOTCS BelllecTBaMK OEITKOBOM TIPUPOIBI ¢ Horee HU3KOi MO-
JIEKYJIAPHOM Maccoii, 4eM aabOyMUH U TJIOOYJIWHBI, |
comepsKarcst B OUOJIOTHYECKIX JKUIKOCTSIX B 3HAUUTENHHO
MEHBIINX KOJINYeCTBAX (M3MEPSIOTCS B IIT/MJI, TOT/IA KAK AJlb-
GyMUH ¥ TJIOOYJIMHBL B T/J1). YUuThIBasA TOT (DAKT, 4TO 0blIiee
KOJIMYECTBO Oesika B aCIUTUYECKON KUIKOCTH OOJbHBIX B
3HAYUTENHHOI Mepe UHIUBUIYAIHHO H MOJKET BAPHUPOBATDH
B IIMPOKUX TIPEZeIaX, B KaXKIOM IIpobe acIiuTHUECKON 5KI/I-
KOCTHU, GEIKOBOTO KOHIIEHTPaTa U (hIJIBTpaTa IIPOBEJIH Tiepe-
cyeT KOHIEHTPALUK IIUTOKUHOB Ha 00IIee KOJINYeCTBO OesKa
U TIOJTYYHIIN 3HAYEHVST UX YAETbHOTO COMeP/KAHUS.

Mopdostorudeckoe ccieoBaHne CTPYKTYPOTIOCTPOe-
HUS TBEPAOTETBHBIX (DaIiii (MJIEHOK ) BBITTOTHIIIT METOJIOM
KJIMHOBU/IHOM feruaparanuu [312]. MukpockonupoBanue
MIPOBEJTH B CBETOBOM M MOJISIPUZAIIMOHHOM PEKMMAX MUKPO-
ckoroM leicaDMLS2.

Craructiyeckyro 06paboTKy pe3yJbTraToB [IPOBEH C
KCII0JIb30BAaHUEM TIporpaMmbl «Statistica 6.0» ¢ Bbruncie-
HueM kputepust goctosepaoctu Crooznenta (£). loctosep-
HBIM cunTaau paszauuue mpu p<0,05.

Pe3ybTarhl 1 00CYy:KIeHHE

[ToTMMUKCITHOBYIO COPOIINIO BKJIIOUNIIA B KOM-
TIIEKC MHTEHCUBHOTO JedeHust y 86-u 6ombHbIx. B
OCHOBY METO/Ia TIOJIOJKEHA HeHTPaTH3aInst TIPU TTOJTH -
MUKCUHOBOI copOIMU GUOJIOTMYECKON aKTUBHOCTH
HH/IOTOKCUHA ITyTEM CBS3bIBAHUS JUMUIA A, KOTOPBIiA
SIBIISIETCST OGJIMTATHBIM KOMITOHEHTOM MOJTEKYJThT LPS,
a TaksKe cOpOIMK aKTUBUPOBAHHBIX HEHTPODUIOB U
npoanonTudeckux Gpaxtopos. Y 78-u GOIbHBIX TIPO-
BeJu 2 cearca copOIMK ¢ MHTEPBaAJIOM 24 daca, B 8
ciydasix — 3, uTo OBLIO 00YCIOBIEHO COXPaHEHHEM
BBIPAKEHHOCTHU 9HIOTOKCEMU.

AHanmu3 KIMHTYECKUX PE3YJIbTaTOB CBUIETEb-
CTBOBAJI O TMOJIOKUTETLHOM BO3IEHCTBUN MTOJTMMUK-
CUHOBOW COPOIMU HA TeYeHKE TeHepaTn30BaHHOTO

[30]. The total (TAC) and effective albumin concentration
(EAC) with the calculation of reserve binding capacity of
albumin (EAC/TAC « 100%), which allows to conclude
on the degree of sorption of toxic ligands, was determined
by a fluorimetric method. The intoxication coefficient re-
flecting the balance between accumulation and binding of
toxic ligands was calculated using the following formula:
ICvmmm/EAC = (MMM,5,/EAC) » 1000 [31]. The concentra-
tion of cytokines IL-1«, IL-6, TNF-a, IL-10, and IFN-y was
determined by ELISA using test-systems («Cytokine», St.
Petersburg). The total amount of protein was determined
by the biuret test. Cytokines are substances of a protein
nature with a molecular weight lower than that of albumin
and globulins and are contained in biological fluids in
much smaller quantities (measured in pg/ml, whereas al-
bumin and globulins are measured in g/1). Taking into ac-
count the fact that the total amount of protein in the
ascetic fluid of patients is largely individual and can vary
widely, in each sample of ascetic fluid, protein concentrate
and filtrate, the cytokine concentration was recalculated
by the total amount of protein and the values of their spe-
cific content were obtained.

The morphological study of solid-state film-like struc-
tures was performed by wedge-shaped dehydration [32].
The microscopy was carried out in the light and polarization
modes by the Leica DMLS2 microscope.

The statistical processing of the results was carried out
using the Statistica 6.0 software and Student’s ¢-test. The
difference at P<0.05 was considered significant.

Results and Discussion

Polymyxin column sorption was included in the
complex intensive care in 86 patients. The method is
based on neutralization of endotoxin biological activ-
ity during the polymyxin sorption by binding lipid A,
which is an obligatory component of the LPS mole-
cule, as well as sorption of activated neutrophils and
proapoptotic factors. In 78 patients, 2 sorption ses-
sions were conducted at intervals of 24 hours, in 8
cases 3 sessions were performed, which was due to the
persistence of endotoxemia.

Analysis of clinical results showed a positive ef-
fect of polymyxin sorption on the course of generalized
inflammation in abdominal sepsis in cancer patients.
When it was included in the main treatment, in 68
(79.1%) cases, a decreases in the daily febril state from
38.7£0.3°C to 37.4£0.4°C, WBC count from
18.9£8.3+10%/1 to 11.2+2.4+10%/1, neutrophil blood
count from 88.1+3.2 % to 74.1+3.2 %, and SOFA index
by 5.6£2.1 points (P<0.05) were observed in 24 hours
after the completion of the procedure. At that time-
point, there was a decrease in the PCT level from
7.1+2.6 ng/ml to 2.2+0.4 ng/ml and EAA from
0.62%0.10 to 0.36£0.01 (P<0.05).

After completion of a sorption treatment, in 37
(88.1%) of 42 patients with initially detected disor-
ders of the cardiovascular system, improvement of he-
modynamic parameters was diagnosed. In 21 cases, no
further use of vasopressor drugs was required; in 16
cases, doses of pressor amines were reduced: dopamine
by 68%, noradrenaline+adrenaline by 75% (P<0.05).
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BOCTIAJICHUST TTPU aBIOMUHATBLHOM CETICUCE Y OHKOJIO-
rudeckux 60bHBIX. [IpU ee BKIIOUEHUN B OCHOBHOE
neuenne B 68-1 (79,1%) ciryuasx uyepes 24 vaca mocJie
3aBepICHIUsT OTMEYAIN CHUKEHUE CyTOUHOTO (hebpu-
qutera ot 38,7£0,3°C no 37,4+0,4°C, 1eliKOIMTOB OT
18,9+8,310°/1 mo 11,2+2,410°/71, neiirpoduios
kpoBu 0T 88,1+3,2% o 74,1£3,2%, unnexca SOFA na
5,6+2,1 Gamnos (p<0,05). Ilpu stom HabrOLAIU
ymenbinenue PCT or 7,1£2,6 ur/ma o 2,2+0,4 ur/mu,
EAA ot 0,62%0,10 10 0,360,01 (»p<0,05).

[Tocsie 3aBepieHust COPOIMOHHOTO JICUCHUS Y
37-u (88,1%) w3 42-x OGOJBHBIX TPU WMCXOIHO
BBISIBJIEHHBIX HAPYIIEHUSIX CO CTOPOHBI CEPAEYHO-
COCYMCTOI CUCTEMBI TUATHOCTHPOBAIN YIIyUIIEeHIE
reMOZIMHAMUYECKUX Tokasareseit. B 21-m ciyyae
JaJIbHEHTIero MPpIMeHEeHUsT Ba30IPeCCOPHBIX ITperia-
paroB He TpeboBasoch, B 16-u — 03Bl MPECCOPHBIX
AMUHOB OBLIN CHUIKEHBI: I0TaMiH — Ha 68%, Hopaj-
penanuu-taaperaann — ua 75% (p<0,05). Toabko y 5-
1 GOJILHBIX HHOTPOITHYIO,/BAa30aKTUBHYIO TIO//IEPIKKY
OCYIIECTBJISIITH B TIPESKHEM PEKIIME.

Bxuriouenne B KOMIIEKC MHTEHCUBHOTO JIEUEHUSI
TOJTUMUKCUHOBOW COPOITIN OKa3bIBAIIO MOJIOKUTEb-
HOe BJIMsSHUE Ha cOocTosinue Mertabonnsma. Y 63-x
(73,3%) 60IbHBIX OTMEYATH HOPMAJIU3ATINIO JIAKTATA,
a taxke 3Hauernuit PH u BE kpoBu, uto cBuieressb-
CTBOBAJIO 00 YJIYUIIECHUN KJIETOYHON OKCUTEHATINU 1
HOPMAJTM3AI[H KJIETOYHOTO MeTaboM3Ma.

[Tocue axCTpaKOPIOPATBHOI AITUMUHAIIIH 9HI0-
TOKCHHA HAOIOAIN YIAyUIieHne OKCUTEHUPYIOTel
dbyuknuu Jserkux. /lmarHocTupoBanu yBeJIMUYEHHE
nuaekca okcurenarnu (Pa0,/FiO,) ot 239,3+£46,2 no
317,314 (p<0,05). B 23-x (37,7%) u3 61-ro ciyuas
TocJie OKOHYAHMsT COPOIIMOHHOTO JIeYeHUs OOTbHbIE,
KOTOPbIM TipoBoauan MBJI, 6blau mepeBeseHsl Ha
CITOHTAHHOE JIbIXaHUE.

[IpuMeHeHne B KOMILJIEKCE JIeYeHUsT abaoMu-
HAJIbHOTO CENCUCa MOJUMUKCUHOBOH COPOITUH TPUBO-
IUJI0 K YJIYYIIeHUI0 QYHKIIMOHATBHOTO COCTOSTHUS
nouek. Tak y 49-u (92,5%) u3 53-x GOJBHBIX TPU
UCXOIHON omuroanypuu 6osiee 6-1 4acoB U TIOBBIIIIE-
HUW KPeaTMHUHA KPOBU B CPeIHEM /10 246 MKMOJIb /1T
(210-270) wnabsomasu BoOCCTaHOBJAEHHE 00beMa
M0YacoOBOTO INypPe3a C MOCJEAYIONUM CHUKEHUEM
kpeatunuHa. ToabKo B 4-X (7,5%) caydasx oTMedanin
nporpeccuposanue OIIIl 1 HeOOXOAUMOCTH IIPUMe-
HEHUS 3aMeCTUTEJNbHON TovyeuHnolt Tepanuu. [lomy-
YeHHBIE PE3YJIBTAThI COTJIACYIOTCS C TAHHBIMU JIUTEPA-
TYpbl, CBU/IETEIBCTBYIOIIUMU O  BbIPAKEHHOM
HepompoTeKTOPHOM 3 deKrTe MOJIUMUKCUHOBON
COpOIMH, CBSI3AHHOM C MOJIABICHUEM CHCTEMHOMN TPO-
ATIOTITO3HON aKTHBHOCTH IIyTEM y/IaJI€HUs JIUTIOTIOJH-
caxapujia TpaMOTpHIIaTeIbHbIX GakTepuii [31].

Yepesz 60 munyT mocie oKoHYaHUST (DUIBTPA-
nmoHHoi perokcukarun cogepskanne PCT u IL-6 B
KPOBU CHUBUJIOCH ¢ 6,7+27 ur/mia o 2,3+0,6 Hr/Mi
u ¢ 7300£7700 nir/ma 1o 860+180 nr/mia coorBet-
crBerHo (p<0,05). [Tokasarenn EAA-tecra craTucTu-
YeCKH 3HAUYMMBIX WM3MEHEHWiIl He IpeTepIeBaIu.

Only in 5 patients, inotropic / vasoactive support was
carried out as previously.

The inclusion of the polymyxin column sorption
into the complex intensive treatment provided a pos-
itive effect on the state of metabolism. In 63 (73.3%)
patients, the normalization of lactate, blood pH and
blood BE values was observed indicating the improve-
ment of cellular oxygenation and normalization of cel-
lular metabolism.

After extracorporeal elimination of endotoxin,
improvement of lung oxygenation function was ob-
served. Increased oxygenation index (PaO,/FiO,)
from 239.3£46.2 to 317.3£14 (P<0.05) was diagnosed.
In 23 (37.7%) of 61 cases, patients on mechanical ven-
tilation were transferred to spontaneous breathing
after the completion of the sorption treatment.

The use of the polymyxin sorption in the com-
plex of treatment of abdominal sepsis led to an im-
provement in the functional state of the kidneys. For
example, in 49 of 53 patients (92.5%) with initial
oligoanuria for more than 6 hours and an increased
blood creatinine level up to an average of 246 pmol/1
(210-270), the recovery of hourly urine output fol-
lowed by a decreased creatinine level was observed.
Only in 4 cases (7.5%), the progression of ART and the
need for renal replacement therapy was found. The ob-
tained results correspond to the literature data indi-
cating the significant nephroprotective effect of the
polymyxin column sorption associated with the abro-
gation of systemic proapoptotic activity through re-
moving the lipopolysaccharide of Gram-negative
bacteria [31].

PCT and IL-6 blood levels decreased from
6.7£2.7 ng/ml to 2.3+0.6 ng/ml and from 7300+7700
pg/ml to 860180 pg/ml, respectively were registered
60 minutes after completion of filtration detoxifica-
tion (P<0.05). The parameters of the EAA test did not
undergo statistically significant changes. There was a
decrease in the blood lactate level from 5.6+2.3 mg/ml
to 1.9+0.9 mg/ml (P<0.05). The SOFA index in these
patients decreased by 4.1+1.1 points (P<0.05).

While diagnosing septic shock, in 22 (73.3%) of
30 patients, values of catecholamine index decreased
from 5.2+1.2 to 2.1£0.6 after the filtration detoxifica-
tion. At the same time, in 12 cases (40.0%), normal-
ization of hemodynamics was observed and the
administration of pressor amines was canceled. In 123
(85.4%) of 144 patients, the frequency of filtration
detoxification was from 1 to 4 sessions. Only in 21
(14.6%) cases, the course of ARI required a long-term
dialysis treatment.

The effects of detoxification activity of the
PMMA dialysis membrane were also studied retro-
spectively on the basis of previously obtained data of
filtration detoxification of ascetic fluid in patients
with ovarian cancer (Table) [27—29]. The analysis of
results of this study demonstrated a high activity of
excretion of substances of medium molecular weight
and the exposed active centers of albumin molecules
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ITokaszaTesu 9HAOTEHHON HHTOKCUKAIIMY U COJIEPIKaHie MTOKUHOB B GUOJIOTHYECKOIi cpe/ie, NoIy4eHHON npu pubT-
PAIMOHHOI 1eTOKCUKAIMU Y GOJbHBIX PAKOM AUYHUKOB (17=30).

Parameters of endogenous intoxication and cytokine level in biological medium of patients with ovarian cancer, ob-
tained by filtration detoxification (n=30).

Biological
medium

Values of parameters (M+0)
TAC  EAC  ABA MMM,;; MMM, IC
g/l g/l conven-  conven-
tional units tional units
Ascitic fluid  28,3+2,58 21,69+2,57 459+4,6 0,304+0,017 0,258+0,03 17,02+1,89 9,11+398 500,7+0,56 44,02+1,37 49+343 94,25+3,28

Cytokines, pg/ml
TNF-a IL-6 IFN-y

IL-1a IL-10

Protein 486+3/42% 37,7+35% 727+4,7% 0,098+0,02* 0,089+0,03* 2,7+1,56* 1,57+0,85 — 10,06+1,33* — 0,08+0,05*
concentrate
Filtrate — — 0,340+0,044 0,235+0,034 — 3099+309 14,4+243 9,0+11,35 629+249

Note. EAC — effective albumin concentration; TAC — total albumin concentration; ABA — albumin binding ability; IC — intoxication
coefficient. * — P<0.05 compared to ascitic fluid.

IIpumeuanue. Biological medium — 6uosornueckas cpena; ascitic fluid — acrurnyueckas JkugkocTh; protein concentrate — GelKOBbII
KoHIteHTpar; filtrate — Guubrpar; values of parameters — sHauerns napamerpos; TAC — obuias KoHIeHTpaius anbOymuna, r/1; EAC —
addexTrBHAA KOHIIEHTpaIUa anbbymuna, /1, ABA — cBasbiBaiomias criocoOHOCTh anbbymuHa; conventional units — ycsioBHble ean-
nutel; [C — koadduient nnropenkarmu; cytokines, pg/ml — MUTOKUHDL, TIT/MJIL * — Pasndust JOCTOBEPHbBI B CPABHEHUY € aCIUTHYE-

CKOIl sKuaKocThIo, p<0,05.

OrTMmeuanu yMeHbIIeHNE KOHIIEHTPAIMH JIaKTaTa
kpoBu oT 5,622,3 mr/mi 1o 1,9+0,9 mr/mi (p<0,05).
Nupexc SOFA y oatux 6oJbHbIX cHU3HICA Ha 4,1+1,1
6asna (p<0,05).

[Tpn muarHocTuke CENMTUYECKOTO MIOKa y 22-X
(73,3%) n3 30-u GOJMBHBIX TTOCIE IPOBEACHNST (HUITEBT-
PaIMOHHOI IETOKCUKAIMI 3HAYEHUST KaTeX0JIaAMUHO-
BOTO MHJIEKCA YMEHBITUINCH ¢ 5,2%1,2 10 2,1%0,6. [Tpn
aToM B 12-u caygasx (40,0%) ormevyasn HOpMaT3a-
IIUTO0 TEMOITHAMUKY U BBEJIEHHUE TIPECCOPHBIX AMUHOB
66110 oT™MereHo. Y 123-x (85,4%) us 144-X 601bHBIX
KPaTHOCTbH MPOBEEHUsT (PUIBTPAIIMOHHON 1€ TOKCIKA-
muu cocrasuia ot 1 70 4 ceancos. Tosbko B 21-M
(14,6%) cayuae xapaxrep teuenvst OTIIT morpe6osan
IUTATEILHOTO TIPUMEHEHUST IUATTM3HOTO JIEUEHS.

ObdEKTH  IETOKCUKAITMOHHOTO BO3/IEHCTBUS
nuanusHoi MeMOpanbl PMMA tak:ke M3yduin peTpo-
CITEKTUBHO HA OCHOBAHUU TTOJYIEHHBIX paHee TaHHBIX
(bUITBTPAIIMOHHON JIETOKCUKAIIMY aCIIUTUYECKOH KU
KOCTH OOJIBHBIX PAKOM SIMYHUKOB (Tabmuia) [27—29].
AHaTM3 pe3yJBTaTOB 9TOTO WCCJEIOBAHUS BBISIBUI
BBICOKYIO aKTUBHOCTH BBIBEIEHUS TP (PUIIBTPAIIIN
cyOcTaHIMil cpeiHeil MOJIEKYIIPHOI Macchl U 1e0J10-
KUPOBaHUE aKTUBHBIX TIEHTPOB MOJIEKYJT albOyMUHA,
YYACTBYIONINX B (U3NOJOTHYECKUX MeXaHM3MaxX
neToKcuKarui. B 6ekoBOM KOHIIEHTpaTe Co/iepKaHue
MCM,s, 1 MCM,g, 66110 B 30 pas nuske, IKA anboy-
MWHA ¥ €T0 CBSA3BIBAIONIAS CTIOCOOHOCTD B 1,7 pa3 Bhiiie,
a K03 PUITMEHT UHTOKCUKAIUU — B 6,4 pa3a MEHbIIIE,
YyeM B aCIIUTHIECKON KuIKocTu U hussrpate (p<0,05).

Conep:kanue MUTOKIMHOB B aCIUTHYECKO JKUJI-
KOCTH GOJILHBIX PAKOM STMUHUKOB U €€ KOMITOHEHTAX —
GeNKOBOM KOHI[EHTpATe ¥ (PUJIBTpPATe, TTONYICHHbBIX
npu (YITBTPAITIHN, TTPEICTABICHO B TabIIHIIC.

B 6eikoBOM KOHIIEHTpaTe PErHCTPUPOBAIU
3HAYUTEHHO GoJIee HU3KHE KOHIEHTPAIIUH B CPaBHe-
HUU C aCIIUTUIECKON JKUKOCTHIO 1 (hustbrpatoM [FN-y,
IL-1a, IL-6, IL-10 u otcytctBUe TNF-¢2. B husisrpare
conepxkanue IFN-y, IL-6, IL-10 6bL10 3HaYUTENbHO

involved in physiological mechanisms of detoxifica-
tion. In the protein concentrate, the content of
MMM,;, and MMM,g, was 30 times lower; the EAC
and the albumin binding capacity was 1.7 times higher,
and the intoxication coefficient was 6.4 times less than
those in the ascitic fluid and filtrate (P<0.05).

The content of cytokines in the ascetic fluid of
patients with ovarian cancer and its components, pro-
tein concentrate and filtrate obtained during filtra-
tion, is presented in Table.

Significantly lower concentrations of IFN-y, IL-1¢,
IL-6, IL-10 and the absence of TNF-a were found in the
protein concentrate as compared to ascitic fluid and fil-
trate. In the filtrate, the content of IFN-y, IL-6, IL-10
was significantly lower than that in the ascetic fluid, and
IL-1r was not determined. At the same time, the total
concentration of cytokines in the protein concentrate
and filtrate obtained during filtration was significantly
lower than those in the ascitic fluid, which indirectly
confirms the presence of the mechanism of their sorption
by a dializer membrane.

The morphological structure of film-like
structures (facies) of the ascitic fluid and its pro-
tein concentrate obtained after the filtration detox-
ification using PMMA membranes was studied in
15 samples.

The study of the morphological pattern of solid-
state facies makes it possible to make the molecular
organization of biological fluids visible and to detect
conformational changes in albumin in various patho-
logical conditions. During the transition of biological
liquids into the solid phase, a dry film, facies, is
formed (Fig. a). Evaporation of protein-bound water
leads to the coagulation of protein molecules, stretch-
ing, compression of the film and the formation of
«cracks». In biological fluids of healthy people, the
formation of «cracks» occurs at regular intervals from
the periphery to the center, and the ends of radial
«cracks» are rounded and form «arcades» and «sec-
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Crack

Concretion

Cleavage

tors», thus completing the
system level of self-organiza-
tion. The subsystem organi-
zation is associated with
further small breaks of the
protein base and the forma-
tion of «cleavages», i.e. sec-
tions of facies limited by
«cracks». In the central part
of the «cleavage», a circular
zone of salts surrounded by a
protein ring, «concretions.
Therefore, facies, a dry film
with fixed circular «concen-
tration waves», <«cracks»,
«cleavages», «concretions»,
is a structural norm of a bio-
logical fluid in the solid
phase [32].

Morphological changes
é in facies of ascetic fluid were

Puc. Mopgonornueckas KapTuHa CTPyKTyPOIIOCTPOeHust (panuii GMOJIOrnIeCKUX KUIAKOCTEH.
Fig. Morphological image of the structure formation of protein film-like structures of biological

liquid specimens.

Note. a — healthy person, serum; b — patient with ovarian cancer, ascitic fluid during filtration
detoxification; ¢ — ovarian cancer, ascitic fluid, during filtration detoxification. Magnification X10.
IIpumeuanue. Crack — Tpenuna; concretion — Koukpeiust; cleavage — OTIEABHOCTD. @ — CHIBO-
POTKa KPOBH 3/[0POBOTO YeJI0BEKa; b — acIUTUYECKast JKUAKOCTD OOJIBHBIX PAKOM SUIHUKOB; € —
6eIKOBbIIT KOHIIEHTPAT aCIUTHICCKON JKUIKOCTU GOBHBIX PAKOM SIMUHUKOB, b 1 ¢ IOIYYEHBI TIPU

buIBTpAMONHOI leToKcuKanuu. Yeesmdenre X10.

HIJKe, 4yeM B acCIlUTHUYeCcKO# kuakoctu, a I1L-1a He
onpenessiics. [Ipu aToM cymMMapHast KOHIIEHTPAIUST
LUTOKUHOB B OEJIKOBOM KOHIIeHTpaTe 1 (huabrpare,
MOJIyYE€HHBIX TIPU (PUIIBTPAIN, ObLIA CTATHCTHYECKU
3HAYMMO MCHbIIIE, YeEM B aCHHTI/I‘{eCKOﬁ JKUAKOCTH,
YTO KOCBEHHO TIOATBEPKIAET IPUCYTCTBUE MEXAHI3-
Ma X copOImKr MeMOPaHON AUaIU3aTOpPa.
MopdocTpykTrypa (harum aciiuTHIeCKON KUIKO-
cTHU U ee OEJIKOBOTO KOHIIEHTPATA, MOJIYYEHHOTO MOCTIe
(UABTPAIIMOHHON AETOKCUKAIINK ¢ HCITOIh30BaAHIEM
MeMmOpanst PMMA, 6bi1a udydena B 15 mpobax.
WccnenoBanre MopdOIOTHIECKOR KapTUHBI
TBEPJOTEIBHBIX (hallMil MO3BOJISIET JleJIaTh BUIUMOMN
MOJIEKYJISIPHYIO OPTaHU3AINI0 OHOJIOTHYECKIX JKUJL-
KOCTEl U BBIABIATH KOH(MOPMAIIMOHHBIE N3MEHEHUS
aJIbOyMUHA TIPY PA3JIMYHBIX TTATOJTOTHIECKUX COCTOSI-
nugx. Ilpu nepexoje OMOJOrMYECKON KUAKOCTH B
TBepayio (azy dhopmupyercs cyxas 1mieHKa — harus
(puc. a). icnapenue cBsA3aHHON ¢ Oe/IKaMy BOABI [IPH-
BOJIMT K CBEPTHIBAHUIO MOJIEKYJI O€JIKa, PACTSIKEHUIO,
CHKATHIO IIJIEHKK 1 00Pa30BaHUIO «Tpelui». B 61oio-
THYECKUX JKUIKOCTSIX 3J0POBBIX JIOEl (hopMumpoBa-
HHE «TPEHIUH» IPOUCXOUT Yepe3 PaBHbIC [IPOMEKYT-
KU OT Tepudepun K IMEeHTPY, a KOHIbI PaHaTbHBIX
«TPEIIUH>, 3AKPYTJISSACH, 00PA3YIOT «aPKajibl» 1 «CEK-
TOpay, Y€M U 3aBEPIIIAETCSI CUCTEMHBIN YPOBEHD CaMO-
opranmnsanuu. [TogcrcTeMHas OpraHU3aIys CBsI3aHa ¢

characterized by pronounced
disorders of the system and
subsystem structure, accu-
mulation of pathological
proteins, toxic metabolic
products. After filtration in
the protein concentrate of
the ascitic fluid, the restora-
tive dynamics in both system
types of film-like structures
and stability of the physio-
logical rhythm of self—recovery (recovery of circular
autorhythms, radial or partially radial symmetry of
«cracks») were observed (Fig. b, ¢). These data
clearly show the detoxification effects of the PMMA
membrane.

Conclusion

Inclusion of polymyxin column sorption in the
complex treatment of abdominal sepsis in cancer pa-
tients contributes to prevention of the hyperactiva-
tion of immune responses at an early stage of the
development, which determines the need for its timely
application immediately after surgical debridement
and initiation of antibiotic therapy. In the develop-
ment of multiple organ failure, the polymyxin column
sorption should be combined with the filtration detox-
ification providing extracorporeal removal of exces-
sively produced inflammatory reaction mediators and
endogenous toxic substances.

Timely and joint carrying out of therapeutic
measures (objective diagnostics, rational surgery,
pathophysiologically justified basic drug therapy, in-
dividually selected extracorporeal detoxification)
contribute to the improvement of the results and
outcomes of treatment of abdominal sepsis in cancer
patients.
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Cencuc

NAJbHEHIITMMI METKUMU PaspbiBaMi GEJIKOBOI OCHO-
BbI 1 (DOPMUPOBAHUEM «OTIEIbHOCTEI» — YYACTKOB
anuu, orpaHUYEHHBIX «TPelnHaMuy. B neHTpass-
HOIl 4aCTU «OTAEJIbHOCTU» (DOPMUPYETCS KPYroBast
30Ha COJIEH, OKPYKEeHHAsT GEJTKOBBIM KOJIBI[OM — <«KOH-
Kkperusi». Takum 06pasom, dalust — cyxast TJIeHKa ¢
(DUKCHPOBAHHBIMU KPYTOBBIMU «KOHIIEHTPAIIMOHHbI-
MU BOJIHAMUY, <«TPELIMHAMU», <OTAEJIbHOCTIMI,
«KOHKPEIUSIMI» SIBJISIETCST CTPYKTYPHOI HOPMO# 61O-
JIOTUYECKOM JKUJKOCTH B TBEPOH (hase [32].

Mopdosornueckue namenenust haruii acIuT-
YECKOU KMIKOCTH U3YYEHHBIX TPOO XapaKTepus3oBa-
JIUCh BBIPAKEHHBIMU HAPYIIEHUSIMU CUCTEMHOTO U
MOJICUCTEMHOTO CTPYKTYPHOT'O TIOCTPOEHUST, HAKOTLIIE-
HUEM TTaTOJIOTHYECKUX OETKOB, TOKCHYECKUX MTPOJIYK-
ToB MeTabosuama. [locie puabrpanuu B 6e1KOBOM
KOHI[EHTPATE aCIUTUYECKON KUAKOCTH HAGJIIOIaIM
BOCCTAHOBUTEJIbHYIO IUHAMUKY KaK 110 CUCTEMHbIM
Tunam Qaruii, Tak 1 1o yCToHYnBoCTH (hU3N0I0rnie-
CKOTO PUTMa CAMOOPTaHW3aIlUU — BOCCTAHOBJIEHIE
KPYTOBBIX ayTOPUTMOB, PAIMAJbHON U YACTUYHO-
paanaibHONH CUMMETPUH «Tpelui»> (puc. b, ¢). Itu
JAHHBIE OTUYETIIMBO JIEMOHCTPUPYIOT 1€ TOKCUKAI[NOH-
uble ad et MeMOpatbl PMMA.

Jluteparypa

1. Singer M., Deutschman C.S., Seymour C.W., Shankar-Hari M., Annane D.,
Bauer M., Bellomo R., Bernard G.R., Chiche J.D., Coopersmith C.M.,
Hotchkiss R.S., Levy M.M., Marshall ].C., Martin G.S., Opal S.M., Rubenfeld
G.D., van der Poll T., Vincent J.L., Angus D.C. The Third International
Consensus Definitions for Sepsis and Septic Shock (Sepsis-3). JAMA.
2016; 315 (8): 801-810. DOI: 10.1001 /jama.2016.0287. PMID: 26903338

2. Mopos B.B., [bay6es A.M. Cerncuc: npuniwibt guarnoctuk. Obwas pea-
numamonozusi. 2013; 9 (6): 5-10. DOI: 10.15360,/1813-9779-2013-6-5

3. Topun U.H., Paymbapm C.A., Kosnos H.A. Paunue ocoGeHHOCTH KPOBO-
obpatieHns y G0JIbHBIX ¢ HEOJIATONPHUSTHBIM MCXOAOM a0I0OMHHAIBHOTO
cercuca (npeBaputesbioe coobuienue). Obwas peanumamonozust. 2017;
13 (3): 13-24. DOI:10.15360,/1813-9779-2017-3-13-24

4. Xopowwunoe C.E., Huxynun A.B. JleTokcukanmst mpn KpUTHYECKUX COCTOSI-
HUSIX: OHUMaHKe HayuHoii mpobaembl B XX Beke (0630p). Obwas peanu-
mamonozus. 2017; 13 (5): 85-108. DOI: 10.15360,/1813-9779-2017-5-85-108

5. Yaroustovsky M., Abramyan M., Komardina E., Nazarova H. Blood purifica-
tion in intensive care patients with multiple organ dysfunction syndrome
and sepsis after cardiac surgery. Vessel Plus. 2017; 1: 49-60. DOL
10.20517/2574-1209.2017.11

6. Xopowunos C.E., Mapyxoe A.B., Huxyaun A.B. Ilpumenenue ruasmadepesa
B (hepMEHTATHBHOIT (hase TSIKEIOro 0CTPOro MaHKPeaTnuTa: HOBBII B3I
Ha MCHbITaHHbIA MeTog. Meduyuna (Aimamot). 2017; 4: 287-292.

7. Murugan R., Karajala-Subramanyam V., Lee M., Yende S., Kong L., Carter
M., Angus D.C., Kellum J.A.; Genetic and Inflammatory Markers of Sepsis
(GenIMS) investigators. Acute kidney injury in non-severe pneumonia is
associated with an increased immune response and lower survival. Kidney
Int. 2010; 77 (6): 527-535. DOT: 10.1038/ki.2009.502. PMID: 20032961

8. Glodowski S.D., Wagener G. New insights into the mechanisms of acute
kidney injury in the intensive care unit. J. Clin. Anesth. 2015; 27 (2): 175~
180. DOT: 10.1016/j.jclinane.2014.09.011. PMID: 25480306

9. Ywaxosa H/I., Illesuenxo A.H., Yemeepuxos M.B., 3namnux E.IO., 3vixosa
T.A. Pesy isTaThl IPUMEHEHHsT CeJIEKTUBHON a/IcOPOIMI SHIOTOKCHHA TTPH
Ccericice y OHKOJIOrndecknx GosbHbIx. Obwas peanumamonozus. 2014; 10
(6): 32-38. DOT: 10.15360,/1813-9779-2014-6-32-38

10. Holthoff.].H., Wang Z., Seely K.A., Gokden N., Mayeux P.R. Resveratrol im-
proves renal microcirculation, protects the tubular epithelium, and prolongs
survival in a mouse model of sepsis-induced acute kidney injury. Kidney Int.
2012; 81 (4): 370-378. DOT: 10.1038/ki.2011.347. PMID: 21975863

11. Legrand M., Dupuis C., Simon C., Gayat E., Mateo J., Lukaszewicz A.C.,
Payen D. Association between systemic hemodynamics and septic acute
kidney injury in critically ill patients: a retrospective observational study.
Crit. Care. 2013; 17 (6): R278. DOI: 10.1186/cc13133. PMID: 24289206

12. Boomer ].S., To K., Chang K.C., Takasu O., Osborne D.F., Walton A.H.,
Bricker T.L., Jarman S.D.2", Kreisel D., Krupnick A.S., Srivastava A.,
Swanson P.E., Green .M., Hotchkiss R.S. Inmunosuppression in patients

3akiaoueHue

Briiouenue B KOMILIEKC JiedeHus: ab0MUHAIb-
HOTO CEIICUCA Y OHKOJIOTHYECKUX OOIbHBIX MOJUMUK-
CHHOBOH cOPOINHN CIIOCOOCTBYET TPELYTPEKICHUIO
AKTUBAINN IMMYHHBIX PEaKIINi Ha paHHeM 9Talle pas-
BUTHS, 4TO OIIPEAEIAET HEOOXOJUMOCTD CBOEBPEMEH-
HOTO e€ ITPUMEHEHNUST HETIOCPEICTBEHHO MTOCTIE XUPYP-
I'MYeCKOM caHaluyM ¥ Hadaja aHTUOAKTepUaibHOI
apmakorepamuu. Ilpu pasBUTHM TIOJHOPTaHHBIX
HApYIIEHUI MOJUMUKCHHOBYIO COPOIMIO CJIeLyeT
coueTarh ¢ GUIBTPAMOHHON JAeTOKCUKaIel, obec-
MEYNBAIOIIEN 9KCTPAKOPIIOPATBHOE BhIBEICHIE UPE3-
MEPHO TIPOAYIIUPYEMBIX METUATOPOB BOCIIATITENEHOI
PEaKIIH ¥ 9HAOTEHHBIX TOKCUYECKIX CyOCTaHITUIL.

CBoeBpeMEHHOE U COAPYKECTBEHHOE MTPOBEIe-
Hue JiedeOHbIX MEPOIPUITUI — OO bEKTUBHOI JUartHo-
CTHKH, PAIIMOHAIBHON XUPYPrHH, TATOPU3UOIOTHYE-
cKkn 000CHOBAaHHOH 6a30BOH MeIMKaMEHTO3HON
Tepanun, HANBUAYAJIBHO TOJ00PaHHON 9KCTPAKOP-
HOPATbHOI IETOKCUKAIIUHI CIIOCOOCTBYET YJIYUIIEHIIO
PE3yJIBTAaTOB U MCXOJOB JieUeHUsI abiOMUHATIBHOTO
cercrca y OHKOJIOTHUECKUX GOJIBHBIX.
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