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Pe3rome

Ilesb uccef0BaHUA: BEIABUTD 9(p(PEKTUBHOCTD CUCTEM IKCTPAKOPIIOPATBLHOMN NOAAEPIKKU eYeHU y
MMAIMEHTOB C OCTPOY MEYEHOYHOU HEJJOCTATOYHOCTHIO pa3/INYHOIO reHe3a.

MarepuaJn 1 MeTo/bl. B ricciieoBanre BRIIOYMIIN 117 TAIMeHTOB C OCTPOU MEYEHOYHOU HEJOCTATOY-
HOCTBIO Pa3/IMYHOro ree3a. OCHOBHYIO DYy COCTaBU/IU 71 MalyeHT, KOTOPhIe I0JIy4YaIl KOMIIJIEKCHYIO
WHTEHCHUBHYIO TepaIuio, BKJIo4as npuMmeHenne MARS-tepanuu u remoguaduisrpanyio. B rpynmny cpaBHe-
HUS1 BRIIIOYWJIY 46 TaIleHTOB, KOTOPBIM IPUMeHeHbI H30/IMPOBAaHHO aTbOYyMUHOBBIN AUaIN3 — 24 anenTa
u remopuaduasTpanus — 22 nanrenta. CpeJHUi BO3pacT NAlMEHTOB COCTaBU 34+5,6 JieT, DOJBIITUHCTBO
(56,4%) OBLIN MYKUYMHBI. [JMHAMUYECKYIO OIIEHKY TSIPKECTU COCTOSIHUS MaIleHTOB IIPOBOAMIN 10 OLleHOY-
HbIM IIKas1aM Sequential Organ Failure Assessment (SOFA) u Model for End-Stage Liver Disease (MELD).

PeayusraThl. boJiee cyliiecTBeHHOe CHUBKeHNe IToKa3arestel o mkaaam SOFA 1 MELD ormeueHo yyke k 10 cyT-
KaM UHTEHCHBHOH Tepanuy B OCHOBHOM I'pyTIIIe IPY IOCJIe[0BaTeIbHOM UCII0/Ib30BAHNN METOI0B 9KCTPAKOPIIO-
PpaJIbHOH [TeTOKCUKALMY IledyeHu 1o mkante SOFA — no 2,7+0,2 nporus 8,3+0,5 6assos (p=0,021) 1 MELD — 1o
16,7+0,4 nporus 23,4+1,4 6asoB (p=0,023). [IpyuMeHeHe KOMILJIEKCHOTO ITOX0/Ia K 9KCTPAKOPIOPAIbHON eTOK-
CHKAIIUH [TPY OCTPOY JIEKOMITEHCUPOBAHHOM IeYeHOYHOU HeI0CTaTOYHOCTH [T03BOJIMIIO YBEJIUMYUTD JI0JII0 pe-
rpecca IoJMOPraHHON HeI0CTaTOYHOCTH € 51,2 10 74,6%, COKPATUTh JIeTAIbHOCTD € 47,8 10 25,4% ((*=6,266; dle ;
p=0,013). IIpr 3TOM KyMyJIATUBHAsI 01 BBKUBIINX B 3aBUCUMOCTH OT THIIA OCJIOMKHEHUA B CPOKU 10 30 CyTOK
cocTraBuJia npu 88,4% — B OCHOBHOH rpymiie 1 69,0% — B rpyIine cpaBHeHus (x>=4,164; df:I; p=0,042).

3akarouyeHue. KoMIieKCHbBIHN TOIXO0]] K 9KCTPAKOPIIOPATBHOMN IeTOKCUKALINY UMeeT BBICOKYIO adhdek-
TUBHOCTB, 0becnieunBas 0oJjiee CylieCTBeHHOe CHUKeHUe 6assioB no mkanaaMm SOFA u MELD, nosBoJisieT
YBEJIMYUTH J0JII0 perpecca IoJu0praHHoN TUCHYHKIIUYU U COKPATUTD JIETAIbHOCTD.

Knrouesvle crosa: ocmpasi neueHounas Hedocmamounocmv; MARS-mepanusi; zemoouadurompauusy;
naasmadgbepes; ouenounvie wrkarovl SOFA; MELD

KoH(IHKT HHTEpeCcoB. ABTOPHI 3asIBJIAIOT 00 OTCYyTCTBUU KOH(MJINKTA HUHTEPECOB.

Summary

The aim of the study: to evaluate the efficacy of extracorporeal liver support systems in patients with acute
liver failure of various etiologies.
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Knunudyeckue HCCJaeqoBaHuA

Material and methods. The study included 117 patients with acute liver failure of various etiologies. The
main group consisted of 71 patients who received complex intensive therapy, including MARS-therapy and
hemodiafiltration. The comparison group included 46 patients who received albumin dialysis (24 patients)
and hemodiafiltration (22 patients) alone. The mean age of the patients was 34+5.6 years, the majority (56.4%)
were men. Dynamic assessment of patients' severity was performed using Sequential Organ Failure Assessment
(SOFA) and Model for End-Stage Liver Disease (MELD) scales.

Results. A more significant reduction of SOFA and MELD scores was noted as early as by day 10 of intensive
therapy in the main group with sequential use of extracorporeal liver detoxification methods — to 2.7+0.2 vs.
8.3+0.5 points (P=0.021) on SOFA and to 16.7+0.4 vs. 23.4+1.4 points (P=0.023) MELD scales. The use of a com-
prehensive approach to extracorporeal detoxification in acute decompensated liver failure increased the re-
gression rate of multiple organ failure from 51.2 to 74.6% and reduced mortality from 47.8 to 25.4% (x?=6.266;
d=1; P=0.013). At the same time, the cumulative proportion of survivors depending on the type of complication

within 30 days was 88.4% in the main group and 69.0% in the comparison group (x*=4.164; d=1; P=0.042).
Conclusion. A comprehensive approach to extracorporeal detoxification is highly effective, providing a
more significant reduction of SOFA and MELD scores, increasing the proportion of regression of multiple organ

dysfunction and reducing mortality.
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BBenenune

OcTpadg TmedyeHOYHAsA HEJOCTATOUYHOCTh
(OIIH), Takyke M3BECTHAasA KaK MOJIHHEHOCHas
Ie4yeHo4YHasA HeJJOCTaTOYHOCTh, XapaKTepu3yeTcs
notepei pynkimit 80-90% remnarouToB, Hopaske-
HHEM MHOTHUX CCTEM OPTaHOB U BHICOKUM YPOB-
HeM JeTtadbHOoCcTH [1, 2]. B 1mesiom HamboJiee
vacTble mpuynHbl OITH — 3T0 BUPYCHI, JIeKapCT-
BEHHBIE ITperaparbl ¥ TOKCUHBI [3].

3abosneBaemocTh OITH cocTaBssgeT npubIm-
3UTeJbHO 5,5-6,2 YeJI0BeK Ha 1 MUJIJIMOH HaceJ1e-
HUs B rof [4]. Ilokasareau BBDKUBAEMOCTH Mally-
enToB ¢ OITH B cranimonape 6e3 TpaHCIJIaHTAIINN
TI€YEeHU COCTaBJIAT 35-48% [5].

OcJI0’KHEHUST TTIEYEHOUYHOU HEJOCTATOYHO-
CTH MOTYT BKJIIOYATh TeYeHOUYHYIO 9HIIedaIona-
THIO, OTEK MO3Ta, CEIICUC, [IOYEYHYI0 HEJOCTaTO4-
HOCTb, JKeJyI0YHO-KUIIIeYHbIE KPOBOTEUEHUS U
JIbIXaTeJIbHYIO HEJJOCTAaTOYHOCTD [6-8]. 3a mocen-
HUe TPU JECATUIETHUSI 3HAUYUMBbIe TOCTUKEHUS B
00J1acTV MHTEHCUBHOU Tepalluy U HEOTVIOSKHOU
TPAHCIJIAHTAIIMNA TI€YEeHN pPEe3KO0 HU3IMEHUJIN
KJroueBbie ocooennoctu OITH, ¢ 3ameTHBIM maje-
HHEM YaCTOThI OTeKa MO3Ta U BHYTPUUYEPETHON
runeprensuu (9, 10].

B HacrosIiee BpeMsa BasKHYIO POJIb B KOM-
IJIEKCHOM MHTeHcuBHOU Tepanuu OITH urpaior
METONIbI MCKYCCTBEHHOU! MONJEPKKU (PYHKRIIUN
Ie4YeHu, B YaCTHOCTH, METO/IbI 9KCTPAKOPIIOPaJIb-
Hoil merokcukanuu (AK]). dpdextuBHOCTS IK]I
OTIpeNIesIsIETCSI CHOCOOHOCTHIO AJIMMUHAIINU CBSI-
3aHHBIX C aTbOYMHUHOM I'UIPO(OOHBIX cyOCTaH-
IIUH, 4TO I03BOJIsIET OTPAHUYUTH 00bEM IOBPEsK-
JleHUsI TEMaTOIUTOB U 0OECIeYuTh BPEMs JIs
BOCCTaHOBJIEHUS (DYHKITUH OpTraHa UIU BITIOJTHE-
HUA TPAHCIJIAHTAlUY ITedeHu [11-16].

K coBpemenHbIM MeToguKkaM ORI, He BKJIIO-
YaroIuM OMOJIOTUYECKIEe KOMIIOHEHTBI, OTHOCSIT-

Introduction

Acute liver failure (ALF), also known as fulmi-
nant liver failure, is characterized by loss of func-
tion of 80-90% of hepatocytes, damage of many
organ systems and high mortality rate [1, 2]. In gen-
eral, the most common causes of ALF are viruses,
drugs and toxins [3].

The incidence of ALF is approximately 5.5-6.2
per 1 million population per year [4]. In-hospital
survival rates of patients with ALF without liver
transplantation are 35-48% [5].

Complications of liver failure may include he-
patic encephalopathy, cerebral edema, sepsis, renal
failure, gastrointestinal bleeding, and respiratory
failure [6-8]. Over the past three decades, signifi-
cant advances in intensive care and emergency
liver transplantation have dramatically changed the
key features of ALE with a remarkable drop in the
frequency of cerebral edema and intracranial hy-
pertension [9, 10].

Currently, the artificial liver support methods,
in particular, extracorporeal detoxification (ECD)
play an important role in the comprehensive inten-
sive therapy of ALE ECD effectiveness is based on
the ability to eliminate albumin-related hydropho-
bic substances, which allows to limit the hepato-
cyte injury and ensures enough time to recover the
functions of the organ or perform liver transplan-
tation [11-16].

Modern ECD techniques that do not include
biological components include high-volume
plasma exchange, albumin dialysis (molecular ad-
sorption recirculation system (MARS) and single-
pass albumin dialysis (SPAD)) and fractionated
plasma separation and adsorption systems
(Prometheus) [17-19].

Experimental and early clinical results have
been reported recently. The capacity of artificial
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Cs1 BBICOKOOOBEMHBIH 1171a3MO00MEH, aTb0yMu-
HOBBIH quaIn3 (MOJIEKYISIPHAs aicOpOMpyoIIas
peuupkynupytomas cucreMa (MARS) u single-
pass albumin dialysis (SPAD) u cucremsl paszeJie-
HUS U acOpOITUu PpaKIIMOHUPOBAHHOM IIJTA3MbI
(Prometheus) [17-19].

B mocseaymomiie rofsl coobmanock 00 aKc-
MMepUMeHTAIbHBIX PA00TaX U paHHUX KJIUHUYE-
CKUX IPHUMEHEHUSX HCKYCCTBEHHBIX CHCTEM,
KOTOpble MOTYT, I10 KpaliHell Mepe, YaCTUYHO
3aMelaTh JeTOKCUKAMOHHYIO (DYHKIUIO ITeve-
HU. Bbls1a mpogemMoHcTpupoBaHa ux apPeKTuB-
HOCTh B KOPPEKIINU M3MEeHEHHBIX OMOXUMUYe-
CKUX TapaMmeTpoB. OHAKO, MHOTOIIEHTPOBBIX
MMPOCHEKTUBHBIX UCCJIETOBAHUN 110 MCOJIb30Ba-
HUIO JaHHbIX MeToguk npu OITH HemHOrO, a
pe3ysbTaThl U KINHUYECKUE JaHHble 110 IOBbI-
HIeHUIO BbKUBaeMocTu 00JibHbIX OITH ocraror-
CA IIPpOTUBOpPEYUBbIMU [20-23].

[leJsrb HacTOSAIIErO MCC/IETOBAHUS — aHAJIN3
3 (PEKTUBHOCTU CUCTEM IKCTPAKOPIIOPATHHOU
MOAIEPSKKU IleUeH! Y NAIeHTOB C 1eKOMIIeHCH-
posanHo# OITH pasiuvyHoro resesa.

MarepuaJa u MeToabI

HVccnenoBanue BBIITOJHEHO B PAMKAX MEKIYHAPOLI-
HOTO COTpyJHMYECTBa Mexxay KaszaxCkuM HanuoHaJIb-
HbIM MeIMIIMHCKUM YHUBepcuTeToM uM. C. [1. Achenaus-
poBa (Anmarsl, Kasaxcran) u I'Y «PecrybimkaHCKII
CIlellMaIM3UPOBAHHbI HAayYHO-IIPAKTUYECKUU Meau-
LIMHCKUM LIeHTp XUPYPruu UM. akajeMuka B. Baxunosa»
(TamkeHT, Y30eKuCTaH).

B uccnenoBanue Brounsu 117 narmenToB ¢ OITH,
pasjeeHHbIX Ha IBe rpynibl. OCHOBHYIO IPYIITY COCTa-
BUJIM 71 marueHT, u3 KoTopbix OITH 6e3 XpoHU4YecKoro
nuddysnoro npouecca B neyenu (ALF) onpenesnuiny 43
60JIbHBIX, a Ha oHe 1uppo3a neyenu (ACLF) — 28 na-
nueHToB. [lanuenTsl noJydand KOMIVIEKCHYIO MHTEH-
CHBHYIO Tepaluio, BKJII0Yasl IpUMeHeHne ajJlbOyMuHO-
BOTO Auasnnia Ha annapare MARS (Gambro, Tepmanust) u
remoguagunsrpanuio (I[11P) Ha anmapare Multifiltrate
(Fresenius, epmanus).

B rpynny cpaBHeHHs BKJIIOYWAIA 46 IMalMEHTOB
(ALF — 29 60s1bHBIX 1 ACLF — 17 IaniieHToB), KOTOPBIM
npyuMeHUIU n3oaupoBanHo MARS tepanuio. CpegHuit
BO3pPACT MAlMEHTOB COCTaBUJI 34+5,6 jieT, OOJIBIINH-
cTBO (55,4%) OBLIN MY)KYHHBI. JTUOJIOTH ObLIA TP -
CTaBJIeHa JOBOJIBHO OOJBIION Tpynmoil (akTopos,
npusBeaux K pazsuruio OITH, Kak HenmocpeCTBEeHHbIX,
MOPAYKAIOUIUX IIeYeHOYHYIO TapEeHXUMY (TOKCUYeCKUn
renatuT — 15,5%; oCcTpbIN BUPYCHBIH renarut B — 6,5%;
nuppo3 nedyenu — 37,0%), Tak ¥ ONOCPEJOBAHHBIX (CeIl-
cuc — 10,9%; abgoMuHANBHBIN cericuc — 21,7%; 03ko-
roBasi 6oJsie3Hb — 8,7%).

JIMHaMUY€ECKY10 OLIEHKY TAKECTHU ITallHeHTOB IIPO-
BOJMJIA TI0 HamboJsiee MHPOPMATUBHBIM OI[€HOYHBIM
IIKaJjaM, IpUMeHUMBIM K 60/1bHBIM OITH — Sequential
Organ Failure Assessment (SOFA) u Model for End-Stage
Liver Disease (MELD).

CraructryecKkuil aHaIu3 IPOBOAUIM C UCIIO/Ib30-
BanueM rporpammbl STATISTICA 13.3 (StatSoft, Inc, CITIA).
HomuHa/IbHBIE JaHHBIE OIVCHIBAJIFICH C YKa3aHEM adco-

systems to at least partially replace the liver detox-
ification function has been proven, and their effec-
tiveness in the correction of various biochemical
parameters has been demonstrated. However, mul-
ticenter prospective studies on the use of these
techniques in ALF are few, and the results and clin-
ical data on the improvement of survival in ALF pa-
tients remain controversial [20-23].

The aim of the study is to examine the effec-
tiveness of extracorporeal liver support systems
in patients with decompensated ALF of various
etiologies.

Materials and Methods

The study was performed as a part of international
cooperation between the Asfendiyarov Kazakh National
Medical University (Almaty, Kazakhstan) and the «Vahi-
dov National Specialized Scientific and Practical Medical
Center of Surgery» (Tashkent, Uzbekistan).

The study included 117 patients with ALF divided
into two groups. The main group consisted of 71 patients,
43 of them had ALF without chronic diffuse liver process
(ALF) and 28 of them had cirrhosis (ACLF). Patients re-
ceived comprehensive intensive therapy, including albu-
min dialysis using MARS apparatus (Gambro, Germany)
and hemodiafiltration (GDF) using Multifiltrate appara-
tus (Fresenius, Germany).

The comparison group included 46 patients (29 pa-
tients with ALF and 17 patients with ACLF) who received
MARS therapy alone. The mean age of the patients was
34+5.6 years, the majority (55.4%) were men. A rather
large group of etiological factors leading to the develop-
ment of ALE both direct, affecting the liver parenchyma
(toxic hepatitis — 15.5%; acute viral hepatitis B — 6.5%;
cirrhosis — 37.0%), and indirect (sepsis — 10.9%; abdom-
inal sepsis — 21.7%; burn disease — 8.7%) were identi-
fied in the participants.

Dynamic assessment of patients' severity was per-
formed using the most informative assessment scales ap-
plicable to ALF patients such as Sequential Organ Failure
Assessment (SOFA) and Model for End-Stage Liver Dis-
ease (MELD).

Statistical analysis was performed using STATIS-
TICA 13.3 software (StatSoft Inc). Nominal data were re-
ported as absolute values and percentages. When com-
paring the mean values in normally distributed
populations of quantitative data, Student's t-test was cal-
culated. The values of Student's ¢-test were assessed by
comparing them with the critical values. The differences
were considered significant at the significance level
P<0.05. Paired Student's t-test was used to compare
mean values calculated for related samples (e. g., pre-
treatment and post-treatment values). When analyzing
the four-field tables, if the expected frequency of the phe-
nomenon in at least one cell was less than 10%, the Yates
correction for y? was used

Results and Discussion

The most commonly used systems for assess-
ing the ALF severity in practice include the MELD
scale, which was originally created to predict sur-
vival in patients with complications of portal hy-
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Puc. 1. luHaMuKa noka3areJiei mo mkasae SOFA (6a/1/1b1) M cTaTHCTHYECKasA SHAYUMOCTH OTJIMYH S MEKAY UCCIeAyeMbIMU

rpynnamH.

Fig. 1. Changes in SOFA scores and significance of the differences between the study group.
IMpumeuanue. SOFA score — 6asibl o mikase SOFA. [Ijis puc. 1-4 u tabs1. 1-3: main group — OCHOBHas TPYIINa; comparison

group — rpymnma cpaBHeHus; day — cyTky; baseline — ucxonHo.

JIIOTHBIX 3HAaYE€HUH U MPOLIEHTHBIX JoJiel. [Ipu cpaBHe-
HUW CpEIHUX BEJIMYUH B HOPMAJIbHO paclipeae/IeHHbIX
COBOKYIIHOCTSIX KOJINYECTBEHHBIX JAaHHBIX UCII0J/Ib30BAIN
t-kputepuii CtbiofeHTa. [TosrydeHHble 3HaUeHusI [-KpuTe-
pus CTblO[leHTa OLleHUBAJIU IIyTeM CPaBHEHUS C KPUTHU-
4eCKUMHU 3HAaYeHUAMHU. Pa3inyus nokasaresieil cuuTaim
CTaTUCTUYECKW 3HAYMMBIMU IIPU YPOBHE 3HAYMMOCTU
p<0,05. [Tpu cpaBHEHUM CpPeTHUX MOKa3aTesiel, paccuu-
TAHHBIX JIsI CBSI3aHHBIX BEIOOPOK (HamprMep, 3HAYEHIH
II0KasaTeJIsl JO JIeUeHUs U 110cJIe JIeYeHNUs), UCII0JIb30-
BaJ/IM IIapHBbIH -Kputepuil CTeiofeHTa. I1pu ananuse ye-
TBIPEXIIOJIbHBIX TaOJTUIT IICITOJTB30BAJIH Y? KPUTEPHH, TP
OJKHIA€MOIT YaCTOTe SIBJIEHUS XOTSI ObI B OTHOU sTUeiiKe
Menee 10% MCITO/Tb30BaJI TOMPaBKy Heiirca.

Pe3ysnbrarhl U 00Cy:K/AI€HHE

Ha nmpakTruke HanboJsee 4acTo UCHOJIb3ye-
Mble CUCTeMbI OIleHKH TsiskecTu OITH BKJO4aioT
mkany MELD, koropasi mepBoHadajabHO ObLIa
CcOo3JaHa JJis MPOTHO3UPOBAHUSA BBI’KUBAEMOCTH
MaIMEeHTOB C OCJIOKHEHUSIMHU ITOPTAJIbHOU TUTIEp-
TEH3UU I10CJIe [IOPTO-CUCTEMHOTO LIIYyHTUPOBAHUA
(HamboJiee 3HAYMMAsI TPAIAIUA TSYKECTH MTaIlieH-
TOB JJIsI TeIaTOJ0TUYECKUX [IEHTPOB, 3aHUMAIO-
IIUXCSA TPaHCIVIaHTanuen neyeHu) u meaay SOFA,
IpeJHa3HauYeHHYIO JJIs1 OLleHKU MOJMOPTaHHON
HeI0CTaTOYHOCTH.

Vike Ha 3-M CyTKH II0CJIe JIeUeHUsI B 00enx
CpaBHMBAEMBIX IPYIIIaX OTMeYa]u CHUYKCHUE
boaJsitoB mo mkKajsie SOFA. OgHako, B OCHOBHOH
rpyIIe NarnueHToB TUHAMUKA CHI)KEHNS 0aJIJIOB
OblJTa HaMHOTO BBIPA’KEHWH, YeM B TpyIIIe
cpaBHeHUs (puc. 1).

pertension after portosystemic bypass surgery (the
most significant patient severity grading for hepa-
tology centers performing liver transplantation)
and the SOFA scale, designed to assess multiple
organ failure.

As early as day 3 after treatment, a decrease in
the SOFA scores was noted in both compared
groups. However, in the main group of patients, the
rate of decrease was much more dramatic than in
the comparison group (Fig. 1).

The baseline mean SOFA scores in the main
and comparison groups were 13.2 and 12.1, re-
spectively. On day 3 post treatment, SOFA in the
main group of patients decreased down to 7.2,
whereas in the comparison group it was 11.2
(t=5.55; P=0.032); on day 5 post treatment, the
mean SOFA in the main group was 5.8, while in the
comparison group it was 10.1 (t=6.72; P=0.03); on
day 7 post treatment, SOFA in the main group was
4.1 and in the comparison group was 9.4 (t=9.09;
P=0.026) and on day 15 post treatment, the total
score in the main group was 1.8 and in the com-
parison group — 6.5 (t=10.51; P=0.014).

As shown in Fig. 2, on day 3 post treatment,
the MELD score in the main group of patients
dropped from the baseline of 33.1 to 27.4, while in
the comparison group it decreased from 30.6 to
29.2 (t=0.94; P=0.08). On day 5 post treatment, the
total score was 23.8 in the main group and 27.6
(t=2.28; P=0.034) in the comparison group; on day
7 post treatment, the mean MELD was 19.1 in the
main group and 25.7 in the comparison group, and
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Puc. 2. CraTucTHYeCcKasA 3HAYMMOCTh OTJIH4Mii 1o mKase MELD (6aJjiibl) Mesxay HccileyeMbIMH IPYIIIaMu.
Fig. 2. Differences in MELD scores between study groups and their significance.

IIpumeuanue. MELD score — 6asibl 1o mrkasie MELD.

Ncxonnbie cpename 3HaveHust SOFA B OCHOB-
HOU U rpynie cpaBHeHUs cocTaBuiu 13,2 u 12,1
0a/uToB cooTBeTCTBeHHO. Ha 3-u CyTKHM mocie
HayaJia JeueH!s1 B OCHOBHOMU IpyIlie IaleHToB
cpenHee 3HaueHne SOFA cHU3WJIOCH 10 7,2, TOTAA,
Kak B rpynmne cpaBHeHus — pno 11,2 (t=5,55;
p=0,032). Cpepguee sanauenue SOFA Ha 5-e CyTKu
1ocJjie JieueHUs B OCHOBHOMU I'pyIIIie COCTaBUIIO 5,8,
a B rpymne cpassenud — 10,1 (t=6,72; p=0,03); Ha
7-e CyTKU II0CJIe JIe4YeHUsI B OCHOBHOU IpyIiie —
4,1, a B rpynie cpasHenus — 9,4 (t=9,09; p=0,026)
1 Ha 15-e CyTKU [10cJIe JledeHNsI B OCHOBHOU I'pyIl-
ne — 1,8, a B rpynne cpaBHeHusa — 6,5 (t=10,51;
p=0,014).

Kak BumHO Ha puc. 2, Ha 3-U CyTKHU IIOCJIEe
JiedeHUsI B OCHOBHOU I'pyIlNie NaeHTOB OLleHKa
no mrage MELD ¢ ucxogubix 33,1 cHU3HWJIaCh OO
27,4, Torga kak B rpymmne cpasHenus — ¢ 30,6 1o
29,2 (t=0,94; p=0,08). Ha 5-e cyTku nmocJje jge4eHus,
cymMMma 0aJIJIoB B OCHOBHO¥ TPYIIIIE COCTaBHJIA
23,8, a B rpynmne cpaBHeHus — 27,6 (t=2,28;
p=0,034); Ha 7-e CyTKU II0CJIe JIeYeHUs, CpeJHee
3HaueHre MELD B 0OCHOBHOU rpyIIie COCTaBUJIO
19,1, a B rpymnie cpaBHeHusa — 25,7 KU Ha 15-€ CyTKu
IocJje Je4eHusi B OCHOBHOU rpymnne — 15,1, a B
rpyimme cpaBHeHusa — 21,2 (t=5,84; p=0,018).

B anasiornyaoMm, HO 60Jiee paHHEM HCCJIEN0-
BaHuu Jorg C. Gerlach gan ananua pesysnsraToB
SPAD n MARS-tepanuu namuentoB ¢ OITH Ha
OCHOBE JUHAMHUKH 0aJIJIOB II0 OIIEHOYHBIM IIIKa-
Jam [24]. ABTop oTMedaert, 4To oneHka mo SOFA
IMoKa3aJja CHUKeHHe MocJIe IecTu ceancoB SPAD
unu MARS-Tepanuu, oHaKO BBICOKHU TOKa3a-
Tesib SOFA coxpaHsijics Ha IPOTAYKEHNUH YeThbIpex

on day 15 post treatment, the mean MELD was 15.1
in the main group and 21.2 (t=5.84; P=0.018) in the
comparison group.

Earlier, Jorg C. Gerlach analyzed the results of
SPAD and MARS therapy in patients with ALF
based on the changes in scores of assessment
scales [24]. The author noted that the SOFA score
showed a decrease after six sessions of SPAD or
MARS therapy, but a high SOFA score persisted
throughout four sessions of ECD. The mean SOFA
score at the beginning of therapy was 15 and
showed no significant change compared to the
post treatment results. The mean MELD score de-
creased significantly from 25 to 23, representing a
decrease of 16.2%.

In a randomized controlled study by Sen S. et
al.,, MARS therapy in patients with ACLF resulted in
asignificant reduction of the MELD index, but sim-
ilar results were also observed in the group of pa-
tients with standard conservative treatment [25].

Our study revealed the progression of sys-
temic complications in some patients despite the
use of ECD (Table 1).

Table 1 demonstrates, that 15 (21.1%) patients
in the main group and 19 (41.3%) patients in the
comparison group exhibit progression of hepato-
cellular failure (y*=5.513; d=1; P=0.019); respiratory
failure has been progressed in 11 (15.5%) and 15
(32.6%) cases, respectively (x>=4.731; d=1; P=0.030);
progression of hepatorenal syndrome is revealed in
12 (16.9%) and 16 (34.8%) cases, respectively
(x*>=4.903 d=1; P=0.027); progression of hepatocar-
diac syndrome evidensed in 12 (16.9%) and 15

(32.6%) patients, respectively (x*=3.880; d=1;
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TaGunna 1. YacTora ¥ CTPYKTypa NPOrpecCHPOBAHM S CHCTEMHBIX OCJIO;KHEHHH Ha (poHe JieueHus1.
Table 1. The frequency and structure of systemic complications progression during treatment.

Complication Main group 7 (%) Comparison group n (%) x2 P

Liver failure 15 (21.1) 19 (41.3) 5.513 0.019
Acute respiratory distress syndrome 11 (15.5) 15 (32.6) 4.731 0.030
Renal failure 12 (16.9) 16 (34.8) 4.903 0.027
Heart failure 12 (16.9) 15 (32.6) 3.880 0.049
Disseminated intravascular coagulation (DIC) 8 (11.3) 12 (26.1) 4.326 0.038
Sepsis 5(7.0) 9 (19.6) 4.156 0.081

IIpumeuanue. Complication — ocyioyxHeHue; liver failure — nmeueHoYHast HeJOCTAaTOYHOCTH; acute respiratory distress syndrome —
OP/IG; renal failure — noueynas HemocratouHoCTh; heart failure — cepneunas HegocrarouHocTh; disseminated intravascular coag-

ulation (DIC) — JIBC-cunapowM; sepsis — cemncuc.

cearncoB JOK]I. Cpennauti 6a11 SOFA B Hadase Tepa-
UM COCTaBJISAA 15 M He MOKa3bIBaJa 3HAYUTEb-
HbIX U3MEHEeHHUU 110 CPaBHEHUIO C pe3y/bTaTaMu
nocye tepanuu. Cpegauii 6aa1 MELD HesHauu-
TEJbHO CHU3UJICA C 25 10 23, YTO IIPUBEJIO K CHU-
skeHuIo Ha 16,2%.

B panmomMm3upoBaHHOM KOHTPOJIAPYEMOM
uccaegoBanuu S. Sen et al MARS-Tepanus y naru-
enToB ¢ ACLF npusejia K 3Ha4MMOMY CHUYKECHHUIO
nokasaresss MELD, oqHaKo aHaJIOTUYHBIE PE3YJIb-
TaTbl OTMEYEHBI TAK)Ke B IPyIIe MMAalUeHTOB CO
CTaHJApPTHBIM KOHCEpPBAaTUBHBIM JieueHueM [25].

CirenmyeT OTMETHUTh, YTO, HECMOTPS Ha IIpUMe-
HeHue DK/, no pesynbsraTam Halllero UccaegoBa-
HUA Y HEKOTOPBIX NAlII€HTOB OTMETUJIN IIPOrpec-
CUpOBaHME CHUCTEMHBIX OCJIO0KHEHUU, KOTOpOe
OTpaskeHo B Ta0OJI. 1.

Tak, y maniieHTOB OCHOBHOU rpynnsl B 15
(21,1%), a y nauueHToB IPyIbl CpaBHEHUA B 19
(41,3%) caydasax OTMETHUJIA IIPOIPEeCCHpOBaHUE
renaroueI0JIIPHON HeTOCTaTOYHOCTU (KpUTe-
pui x*=5,513; di=1; p=0,019); nbIxarebHasA HEJ0-
CTaTOYHOCTH IIporpeccuposasa B 11 (15,5%) u 15
(32,6%) cJay4asx COOTBETCTBEHHO (KpUTepuiul
x?=4,731; d/:l ; p=0,030); nporpeccupoBaHue remna-
TOpPEHAJIbHOTO CUHApPpOMa OTMeTUIu B 12 (16,9%)
1 16 (34,8%) cirydasix COOTBETCTBEHHO (KpUTepui
¥?=4,903; d/:l ; p=0,027); mporpeccupoBaHue remna-
TOKapAuaJbHOIO CHHIPOMOB OTMEYEHO y 12
(16,9%) ny 15 (32,6%) manueHToB, COOTBETCTBEH-
HO (kpuTepun x*=3,880; d=1; p=0,049); IBC cun-
IpoMm pasBusicay 8 (11,3%) uy 12 (26,7%) nanuen-
TOB, COOTBETCTBEHHO (KpuUTepuil y?=4,326; d,:l;
p=0,038); mpucoeguHeHUE CeIcruca OTMETUIN Y 5
(7,0%) manueHTOB U3 OCHOBHOM I'pynnbl U y 9
(19,6%) manyeHToB U3 IPYHIILI CPaBHEHUA (KpU-
Tepuil x*=3,052; d=1; p=0,081) (Tabur. 1).

I[Io cpokaM JOCTHKEHUs CTaOuIM3anuu
COCTOSTHMSI M Ha4UaJla perpecca CMHApOMa IMMOJIUoP-
ransoi HegoctaTogyHoctu (CIIOH) oTMeTHIn, 94TO
Bcero y 53 (74,6%) nanyueHToOB OCHOBHOU I'PYIIIbI
nmeJst Mecto perpecc CITOH. Harmssgao cTabuiu-
3aIMI0 MATOJIOTUYECKOTO MPOoIiecca BO BDEMEHHOM
WHTEpBaJe MOKHO IPOCJeIUTh HA PUC. 3.

Tak, Ha 5-€ CyTKM B OCHOBHOM TPyTIIE CTa0U-
JIA3AIMI0 TTaTOJIOTUYECKOT0 MMPOoIecca OTMETUIIN

y 38,0% manueHToB, TOrJa Kak B IPYyIIIIe CpaBHe-

P=0.049); DIC syndrome is found in 8 (11.3%) and
12 (26.7%) patients, respectively (y*=4.326 d=1;
P=0.038); sepsis has developed in 5 (7.0%) patients
in the main group and in 9 (19.6%) patients in the
comparison group (x*=3.052; d=1; P=0.081) (Table 1).
Data show that the proportion of complications in
the main group is significantly less then in a com-
parison group (see Table 1).

As for the stabilization and regression of mul-
tiple organ failure syndrome (MOFS), we noted that
only 53 (74.6%) patients of the main group had re-
gression of MOFS. The timing of disease stabiliza-
tion can be clearly seen in Fig. 3.

Thus, on day 5 the disease stabilization was
found in 38.0% of patients in the study group, while
in the control group it was registered in 19.5%
(x*>=4.467; d=1; P=0.035). On day 10, 73.2% of pa-
tients in the main group and 45.7% of patients in
the comparison group (x?=9.054; d=1; P=0.003) had
disease stabilization. On day 15 in the main group
it was seen in 74.6% of patients, in the comparison
group — in 52.2% (x?=6.266; dle; P=0.013).

The relationship between MOEFS and the
number of sessions in the compared groups is pre-
sented in Table 2.

After the first session in the main group, sta-
bilization of MOFS was noted in 13 (18,3%) pa-
tients, after two sessions —in 26 (36,6%), after three
or more sessions — in 14 (19,7%) patients. At the
same time, progression of MOFS was noted in 18
(25,4) patients.

After the first session in the comparison
group, stabilization of MOFS was recorded in 3
(6.5%) patients, after two sessions —in 12 (26.1%),
after three or more sessions —in 9 (19.6%) patients.
At the same time, the progression of MOFS was
found in 22 (47,8%) patients. The significance of in-
tergroup differences was x?=7.914; d=3; P=0.048
(Table 2).

Reactivation of MOFS progression and status
improvement after several sessions were revealed
in 17 (23,9%) patients in the main group and in 13
(28,3%) patients in the comparison group. There
were 18 (25,4%) patients in the main group and 22
(47,8%) patients in the comparison group who had
reactivation of MOFS progression without any fur-
ther status improvement after several sessions. The
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Puc. 3. [lokazaTesb JOCTHKEHUA CTaﬁl/IJIPISaIIPIl/I IIaTOJIOrH4Y€eCKOro mnmponecca 1 HadaJjsia perpecca CIIOH B rpynmiax uccJje-

IOBaHUSA.

Fig. 3. Achieving stabilization and the beginning of MOFS regression in study groups.

Tabsauna 2. Cradbuausanusi u perpecc CIIOH B 3aBHCHMOCTH OT KOJIMUECTBA CEAHCOB.
Table 2. Relationship between disease stabilization with MOFS regression and the number of ECD sessions.

Parameter Main group n (%) Comparison group n (%)
Stabilization after 1 session 13 (18.3) 3(6.5)
Stabilization after 2 sessions 26 (36.6) 12 (26.1)
Stabilization after 3 and more sessions 14 (19.7) 9 (19.6)
Progressing of MODS 18 (25.4) 22 (47.8)

x° 7.914; df:3; P=0.048

Total 71 (100.0) 46 (100.0)

Note (mpumeuanme). Stabilization after ... session — crabunusanus nocJe ... ceanca; progressing of MODS — nporpeccupoBaHue

CIIOH; gyis TabJ1. 2, 3: total — Bcero.

HuUA — y 19,5% mnanuenrtoB (x2=4,467; dle;
p=0,035). Ha 10-e cyTK: B OCHOBHOMU Irpymne — y
73,2% NMauueHToB, B rpylIle CpaBHeHUA —y 45,7%
(x3=9,054; df:l; p=0,003). Ha 15-e CyTKH B OCHOB-
HOU rpynne — y 74,6% mauueHTOB, B rpylile
cpaBHeHUusa —Yy 52,2% (x*>=6,266; d,:l; p=0,013).
3aBucumocTthb CIIOH ot KoJiM4ecTBa ceaHCOB
B CpPaBHMBAEMBIX I'PyIIAX IIPECTABUIIH B TaOJI. 2.

Tak, ocJie mepBOro ceaHca B OCHOBHOU I'PyII-
e crabunusanuio CITIOH ormetnnu y 13 (18,3%)
[anreHToB, IIoCJIe IBYX ceaHCcoB — Y 26 (36,6%),
rocJsie Tpex u 6osee ceancoB — y 14 (19,7%). Ilpu
aroM nporpeccupoanue CIIOH ormerunu y 18
(25,4) manieHToB.

ITocsie mepBoOTO CeaHca B Ipyllie CpaBHEHUS
crabummaanuio CITOH ormetnn y 3 (6,5%) maru-
€HTa, I10CJIe IBYX ceaHcoB — Y 12 (26,1%), mociie
Tpex u 6ojee ceancoB —y 9 (19,6%). IIpu arom
nporpeccuposanue CIIOH BersaBuim y 22 (47,8%)
nanueHToB. CTaTUCTUYECKYI0 3HAYUMOCTb B MEK-
IPpyIIIOBOM OTJIWYHAY OTMETWUJIHA B IIpefesax —
X?=7,914; d=3; p=0,048 (Tabu. 2).

PeaktuBanuio nporpeccupoBanusi CITIOH n

significance of the intergroup differences was
within ¥?=7.914; d=2; P=0.048.

In the main group of patients 18 (25.4%) died,
while in the comparison group 22 (47.8%) patients
died. Changes in the frequency rates of fatal outcomes
with different causes of ALF are crucial (Table 3).

Five (11.6%) patients in the main group and 9
(31.0%) patients in the comparison group died
from ALF (x*=4.164; d=1; P=0.042), whereas 13
(46.4%) patients in the main group and 13 (76.5%)
patients in the comparison group died from ACLF
(x*=3.913; di=1; P=0.048).

Donati G. et al. analyzed the survival rate of
patients after different types of ALF treatment (liver
transplantation, albumin dialysis, conservative
therapy). It was shown that 21.3% of patients in the
emergency transplantation group survived after 12
months, while 90.9% of patients in the primary
MARS treatment group and 16.7% of patients in the
standard conservative therapy group survived. The
authors conclude that the clinical characteristics of
patients «starting» with MARS therapy were the
main factors predicting survival [26].
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Tabsuia 3. YacToTa JIeTaJbHOCTH IPH Pa3JIMYHbIX npuunHax OITH.
Table 3. Mortality rate depending on the type of liver failure.

Complication Mortality in group, n (%) 212 p
Main group Comparison group n

ALF 5(11.6) 9 (31.0) 4.164 0.042

ACLF 13 (46.4) 13 (76.5) 3.913 0.048

Total 18 (25.4) 22 (47.8) 6.266 0.013

le/lMe‘-laHI/Ie. ALF — OoCTpad ne4yeHo4YHasi HEAOCTAaTOYHOCTb; ACLF — «OCTpasi Ha XpOHUYECKYIO» II€YEHOYHAasI HEJOCTATOYHOCTb.

Puc. 4. KyMmy/1ATHBHAs 101 BBIKUBIINX C IEKOMIIEHCHPO-
BaHHoI1 OITH B rpynmnax uccjeoBaHHUs.

Fig. 4. Cumulative proportion of survivors with decompen-
sated liver failure in study groups.

Note. Cum survival — cumulative survival.

IIpumeuanue. Cum Survival — KyMyJIATUBHASI 10JI BBIKUB-
mx; survival function — kpuBast BepruBaemocTy; censored —
[IeH3YPUPOBaHHBI.

yJIydllleHue cTaryca Ha (poHe IOBTOPHBIX CeaH-
COB BbIAABUIN Y 17 (23,9%) naneHTOB OCHOBHOU
rpynnsl 1 y 13 (28,3%) manumeHTOB TPYNIBI
cpaBHeHUs. PeakTUBaUIO IPOTPeCCUPOBAHUSA
CIIOH 6e3 maspHEHIIEro yayqIeHrneM cTaTyca
IocJie TMTOBTOPHBIX CeaHCOB HalOJomanu y 18
(25,4%) manueHTOB B OCHOBHOU rpyImie U y 22
(47,8%) manyeHTOB B rpynile cpaBHeHus. CraTu-
CTUYECKYI0 3HAYMMOCTD B MEKI'PyIIIIOBOM OTJIH-
4YUM OTMETHJIM B Iipenesax — x?=9,315; df=2;
p=0,010.

B ocHOBHOII rpyniie nanueHToB ymepJso 18
(25,4%), a B rpynne cpaBHeHusa — 22 (47,8%).
[IpuHIMNAILHBIM MOMEHTOM SIBJISIETCS U3MEHe-
HMeE YaCTOThI JIETATbHBIX NCXOIOB TPU PA3JIMYHBIX
npuyuHax OITH (TabJ. 3).

Ha ¢one ALF ymepJio 5 (11,6%) nanueHToB
OCHOBHOU rpynnbl 1 9 (31,0%) DaliieHTOB I'PYNIIbI
cpaBHeHusA (x*=4,164; dle; p=0,042), Torma Kak
npu ACLF — 13 (46,4%) manueHTOB OCHOBHOU
rpynnsl 1 13 (76,5%) nanueHToB IPYHIIbl CpaBHEe-
Hus (x*=3,913; d=1; p=0,048).

G. Donati 1 coaBT. IpOBeJIN aHAIN3 BBIXKU-

Puc. 5. CpaBHeHHe BBIDKMBAeMOCTH B I'pyNIiax uccjegoBa-
HHs C HCIIOJIb30BaHueM log rank test.

Fig. 5. Comparison of survival in the study groups using the
log rank test.

Note. log-rank test: z=2.62; P=0.00878; CI 95%.

IIpumeuanue. log-rank test: z=2,62; p=0,00878; /11 95%.

The use of the Kaplan-Meier method and log-
rank test to construct an actuarial survival curve for
patients with decompensated ALF in the study
groups showed that the cumulative proportion of
survivors in the main group was higher than in the
comparison group. Thus, by day 15 of follow-up,
the survival rate was 81.0% in the main group and
59.0% in the comparison group, and 75.0% and
52.0%, respectively, by day 30, z=2.62, P=0.00878, CI
95% (Fig. 4, 5).

Conclusion

Dynamic assessment of the severity of decom-
pensated ALF showed high efficacy of the compre-
hensive approach to ECD, which provided a more
significant decrease in scores as early as on day 10
of intensive therapy according to the SOFA (2.7+0.2
vs 8.3+0.5 points) and MELD (16.7+0.4 vs 23.4+1.4
points) scales.

A comprehensive approach to ECD in acute
decompensated liver failure allowed to increase the
regression rate of MOFS from 51.2% to 74.6%, re-
duce mortality rate from 47.8% to 25.4%, while the
cumulative percentage of survivors depending on
the type of complication within 30 days was 88.4%
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BAE€MOCTH MNAIMEHTOB IOCJe Pa3JUYHBIX BUJOB
seuenusi OITH (TpaHcnsaHTays neyeHw, aaboy-
MMWHOBBIU NMajin3, KOHCEpBaTUBHAs Teparus).
bbu10 mokasaHo, 4To yepes 12 MecsAneB BbIKUIN
21,3% mamyeHTOB B IpyMIle 9KCTPEHHOU TpaHCc-
IIJJAaHTAlMY, B TO BpeMs KakK B I'PyIIIe IePBAYHO
MARS-Tepanuu skuBbl octaauch 90,9%, a B rpymnie
CTaHJIapTHOM KOHCEPBAaTUBHOU Tepanuu — 16,7%.
ABTOpBI IIPUXOOAT K BBIBOAY, YTO KJIMHUYECKUE
XapPAKTEPUCTUKU MAIUEHTOB, «HAYWMHAIOIIAX» C
MARS-Tepanuu, 0BT OCHOBHBIMHU (paKTOpaMU,
IIPOTHO3UPYIOIIMMU BEIXKUBAEMOCTH [26].

[Ipumenenne Meroga Kamsmana—Meiiepa u
log-rank test 1151 TOCTpOEHUsI AKTyapHOU KpUBOM
BBDKMBAEMOCTH NAIMEHTOB C IEKOMIIEHCUPOBAH-
Hovi OITH B rpynnax ucciegoBaHus I0Ka3aso, YTo
KyMYJISITUBHAsA J0JIs1 BBDKMBIIUX B OCHOBHOH
rpyrmme Oblja BBINIE, YEM B T'PYIIIE CPAaBHEHUS.
Tak, k 15 cyTkaM HaOJTIOIEHN S 10JIsT BBPKUBIIINX B
OCHOBHOH rpymnmne cocraBuna 81,0%, B rpymime
cpaBHeHuda — 59,0%, a k 30 cyrkaM — 75,0% u
52,0%, cooTBeTCTBEHHO, z=2,62, p=0,00878, U1
95% (puc. 4, 5).
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in the main group and 69.0% in the comparison
group in ALF and 53.6% vs 23.5%, respectively, in
ACLE

3akJaroueHue

JluHaMuuecKasi OlleHKa TASKECTH TeUYeHUs
nexomnencupoBanHoi OITH mokasasia BEICOKYIO
3¢ PeRTUBHOCTHh KOMILJIEKCHOTO moaxoma k K],
KOTOPBIN 00ecieuns O0Jiee CyleCTBEHHOE CHU-
JKeHHe TToKasaTesied yxke kK 10-M CyTKaM WHTEeH-
CUBHOU Tepanmu no mkamsam SOFA — mo 2,7+0,2
mpotuB 8,3+0,5 6a/umoB u MELD — 1o 16,7+0,4
npoTuB 23,4+1,4 6aJ1JI0B.

[IprnMeHeHne KoMIJIEeKCHOTO noaxona Kk K1
IIPY OCTPOU JAEKOMIIEHCUPOBAHHON MTeYeHOYHON
HeJOCTaTOYHOCTH MO3BOJIMJIO YBEJIUUUTH JJOJII0
perpecca CIIOH c 51,2 go 74,6%, cOKparuThb
4aCTOTy JIETaJAbHOCTHU C 47,8 10 25,4%, Ipu 9TOM
KYMYJIITUBHAs JOJISA BBODKUBIINX B 3aBUCUMOCTH
OT THUIIA OCJIOYKHEHUA B CpoKU 10 30 CyTOK cocTa-
Busa npu ALF 88,4% — B OCHOBHOU TpyIIe U
69,0% — B rpynne cpaBHenusi, a npu ACLF —
53,6% nipotuB 23,5%, COOTBETCTBEHHO.
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