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Mema. OuiHuTH epeKTUBHICTb MPEBEHTUBHUX CTPATETiH 1[0/10 BHHUKHEHHS CHH-
JPOMY CUCTEMHO] 3ana/ibHOI BifOBiAl Mif Yac JOBroCTPOKOBOI'O 3aCTOCYBAaHHA
amaparty WTy4yHoro KpoBoob6iry (ALIK) y nanieHTiB 3 cynyTHBHOIO MATOJIOTIETO.

Mamepiaau ma memodu. [IpocrieKTUBHe paH/|0Mi30BaHe KJIiHiYHe A0C/i/PKEHHS],
siIKe BKJIIOYaJio B cebe 60 maiieHTiB 40JIOBiUOi CTaTi 3 O4iKyBaHOIO TPUBAJICTIO
po6orun AIIK> 120 xB 4epe3 cymnyTHIO maToJjoriro. KpuTtepil BkJ/IIOUeHHs:
nalieHTH 3 ileMiyHO0 XBOP0O60I0 ceplsd Ta/abo 3aXBOPIOBAaHHAM KJ/aNaHiB cep-
g 3 ¢ibpuisniero nepeacepb Ta CyNyTHIMH 3aXBOPIOBAaHHAMH (XpOHIYHUH
nieJloHedPHUT, XpOHiUHA 0OCTPYKTHBHA XBOpPO06a JiereHb, yKPOBUH [iabeT), 1[0
BuMaraioTh omnepauii AKII Ta/a6o omepauii Ha kjiamaHi i mpouegypu «Maze».
[TanieHTy, sIKi MepeHec/aN YpPreHTHY onepawilo, 6y/J1M BUKJIIOYEHI 3 AOCTiPKeHHS.
ByB BUKOpHUCTaHUM cTaHAApTHUH IpoToKoJ aHecTesii, Kapaionseria 6yna gocsr-
HyTa 3a JjonoMorow po3uuHy Custodiol ©. locnimkeHHs BKJwo4ae 3 rpynu: 1-a
rpymna (KOHTpoJibHa, n = 20), BKJIIOYAE MAI[i€HTIB 31 CTAHAAapPTHUM IO TPUBAJIOCTI
3acrocyBanHs AllIK, 2-a rpyna (n = 20), w0 Bk/Ito4ae nepdysiro 3 BUCOKOOG'EMHOIO
reMoQi/bTpalli€el0 Ta BUKOPUCTAHHAM M0JiiOHHOr0 6ydepi3oBaHHOT0 PO3YMHY
npoTAroM Bcboro yacy po6otu AllIK, 3-s rpyna (n = 20) - AILIK 3 remoaiaginbTpom
3 nosiMetuaMeTakpuaaty ([IMMA). Bysia npoBeZieHa eHBeJIOTHA PaHi0Mi3arlisl.

PiBHI moTpi6GHUX MOKA3HUKIB AoCailKyBaau yepe3 1 roguny i 1 neHsp micas npo-
nenypu (nedikountd, Hb, Tpom6Gonuty, 1J1-6, 1 -10, naKkTaT, NpOKaJbLUTOHIH,
LIPB). Bysiu ouineHi kiiHivHI fjaHi, Taki gk pecnipaTopHi Ta HUPKOBI yCKJIaIHEH-
H{, BTpaTa KpOBi 10 ipeHaXy, IOpyLIeHHd reMoCcTa3y, AKi BUMararTb KopeKLii Ta
TpaHcdy3il, iHTeHCHBHOI Tepamii Ta cTanioHapHOTO JIiIKYyBaHHS.

Pesyromamu. ®Oinbrpaniiai Ta cop6uiiiHi KOMHNOHEHTH [03BOJISIIOTh 3HU3U-
TH piBeHb 3anaJbHUX LUTOKIHIB, a TAKOXX TPUrepHUX KOMIIOHEHTIB i MapkepiB
CUCTeMHOI 3anajibHol BignoBigi. Yepe3 1 roguny micas cop6uii piBens 1J1-6 6yB
3HAYHO HMXKYe, HXK B KOHTPOJIbHIHM rpymi. Takox 6yJ1a TeHAEHIisl 10 3HUXKEeHHS
koHLeHTpauii IJI -6 yepe3 1 peHb nicaa npoueaypu. PiBHi npotusanansHoro J1
-10 4epe3 roauHy mic/s MpoueAypy O6yJu HE3HAYHO BUIE B MOPIiBHAHHI 3 TaKU-
MU y NMaLi€eHTIB, fKi He MpoxoAuau npoueaypy [IMMA-cop61ii, 10 npu3BOAUTH A0
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36i/IbIIeHHS aJalTUBHOI MpOTHU3anaJbHOI peakwii opraniamy. Piens [JI-10 kopoT-
KOYacCHO NiZiBUIYEThCA (Heplli roguHu nicas Ail Tpurepa), ToMy Horo piBeHb de-
pe3 1 feHb nic/is npouesypy 6yB HU3bKUM i CYTTEBO He BiJIpi3HABCSA B pi3HUX I'py-
nax. CepesHe 3HaueHHs KoHUeHTpalil STREM-1 B kpoBi yepe3 1 roguny 6yJio B 4
pas3u MeHIlle, HiXK Y KOHTPOJIBHIN TPy, 0AHAK IIMPOKUH Aiana3oH piBHiB STREM-1
Ta HeBeJIMKa KiJIbKiCTb NallieHTiB He ,03BOJISIIOTh TOBOPUTH MPO SIKy-HeOy b CTa-
TUCTUYHO 3Hauylly pisHuio. [Ipote, Bnaus cop6uii Ha STREM-1 (MoJiekyasipHa
Bara ~ 17 k/la) MoxHa BBa)KaTH AoBeJeHUM. CepesiHE 3HAUYEHHSI KOHIEHTpaLii
sTREM-1 B kpoBi uepe3 1 feHb B aHaJIi30BaHUX Irpynax 6ysio B 2 pa3u MeHIIe, HiX
y KOHTPOJIbHIM rpymi, ajie He 6yJI0 CTaTUCTUYHO 3HauywuM. LIBuAKicTh mepe-
JIMBaHHSA 6yJla OAHAKOBOIO B 060X rpynax, aje MalieHTH 3 JOCJIiKYBaHUX [Py
He noTpebyBaJy reMoCTaTUYHOI Tepamnii. /lo KiHLg nepiioro micasonepaniiHoro
JHS He OyJo HeoOxiAHOCTI B iHOTpOmMHHMX i Ba3ompecoOpHUX MpenapaTax B
JOCJiPKyBaHUX rpymnax, BCi nauieHTH 6y/iM eKcTy6oBaHi B Nepili micsasionepaniizi
roAAMHU. YCKJIaJJHeHHA B Mic/isonepauiiHoMy nepioai cnioctepiraaucs B 2 (10%)
BUIIa/iKaX B aHa/i30BaHUX rpymnax npotu 5 (25%) B KOHTPOJIbHIN rpymi; HUPKO-
Ba AucdyHKIis, 1[0 BUMarae Aiajisy, 6ysna giarHocroBaHa y 6 (30%) nmanieHTiB
3 KOHTPOJIbHOI Ipynu npoTH 2 nauieHTiB (10%) 3 aHasisoBaHoi rpynu Ne2; au-
XaJIbHa HeJIOCTAaTHICTb po3BUHYy/Iacs y 3 nauieHTiB (15%) TiIbKM B KOHTPOJIbHIN
rpyni. TpuBasicTh nepebyBaHHs B cTalioHapi 6yJia NOpiBHSHA B 000X Ipymnax, ajie
6ip11 KOpOTKe NepebyBaHHA Yy BiaaineHH] iHTeHCHBHOI Tepamii 6yJio Bijl3HaYeHO
B aHasli30BaHUX rpynax. Cunapom noJiopranHoi HegocratHocTi (CITOH) BUHUK ¥
3 nauieHTiB (15%) 3 KOHTPOJILHOI IPyNHU.

BucHogok. Binbuieo6’eMHa reMo¢isbTpanisi 3 BUKOPUCTAHHAM I0JIiiOHHOTO OY-
depHoOro po3yrMHy ab6o BUKOPUCTAHHSA reModinbTpiB 3 MmosiiMeTiiMeTaKpijiaToOM
npu TpuBasid po6ori AUIK 3HMKye pu3MK opra”iuHoi jgucoyHKuii B
nicjasionepaniiiHoMy nepiogi.

Kiwo4oBi cioBa: mWITy4HUE KpoBOoOGir, remofiadinbrparis, copbiis, cuHApOM
[10JIIOpTraHHO] HEeJOCTATHOCTI.
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Objectives. To evaluate the effectiveness of preventive strategies of systemic
inflammatory response during long-standing cardiopulmonary bypass (CPB)
in patients with comorbidities. Materials and methods. Prospective randomized
clinical trial including 60 male patients with expected duration of CPB >120 min
due to comorbidities. Inclusion criteria: patients with coronary artery disease
and/or heart valve disease with the history of atrial fibrillation and comorbidities
(chronic pyelonephritis, chronic obstructive pulmonary disease, diabetes mellitus),
requiring CABG surgery and/or valve surgery and “Maze” procedure. Patients
who underwent urgent surgery were excluded from the trial. Standard anesthesia
protocol was carried out, cardioplegia was obtained by Custodiol © solution. Study
includes 3 groups: 1% group (controlled, n=20) included standard CPB, 2™ group
(analyzed Ne1, n=20) included perfusion with high-volume hemofiltration using
polyionic buffered solution during all CPB time, 3™ group (analyzed Ne2, n=20) -
CPB with polymethyl methacrylate (PMMA) hemodiafilter. Envelope randomization
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was carried out. Target analytes’ concentration was examined 1 hour and 1 day
after the procedure (WBC, Hb, Plt, IL-6, IL-10, lactate, procalcotonin, C-RP). Clinical
data, such as respiratory and renal complications, drainage blood loss, hemostasis
disorders, requiring hemostatics and blood transfusion, ICU and in-hospital
were evaluated. Results. Filtrative and sorptive methods can reduce the level of
inflammatory cytokines, as well as the trigger components and markers of systemic
inflammatory response. 1 hour after the sorption IL-6 levels was significantly
lower, that in control group. There also was a tendency to the lower concentrations
of IL-6 1 day after the procedure. Levels of anti-inflammatory IL-10 one hour after
the procedure was insignificantly higher comparing to those in patients, who did
not undergo a PMMA-sorption procedure, which leads to the increase in adaptive
anti-inflammatory reaction of the body. IL-10 level rises briefly (first hours after
the trigger), that's why its level 1 day after the procedure was low and did not
vary in different groups significantly. Median value of STREM-1 concentration in
blood after 1 hour was 4 times less than in control group, however, a wide range
of STREM-1 levels and small amount of patients did not lead to any statistically
significant difference. Nevertheless, sorption effect on STREM-1 (molecular weight
~17 kDa) can be considered relevant. Median value of sSTREM-1 concentration in
blood 1 day after in analyzed groups was 2 times less than in control group, but it
was not statistically relevant. Transfusion rate were the same in both groups, but
patients from analyzed group did not require any hemostatic therapy. There was no
need in inotropic and vasopressor medications in the analyzed group by the end of
the first postoperative day, all patients were extubated in first postoperative hours.
Complicated postoperative period occurred in 2 (10%) cases in analyzed groups vs
5(25%) in controlled group; renal dysfunction, requiring dialysis, was diagnosed in
6 (30%) patients from controlled group vs. 2 patients (10%) from analyzed group
Ne2; respiratory insufficiency has developed in 3 patients (15%) only in controlled
group. In-hospital stay was comparable in both groups, but lower ICU-stay was
significantly lower in analyzed groups. Polyorganic insufficiency syndrome (POIS)
occurred in 3 patients (15%) from the controlled group.

Conclusion. High-volume hemofiltration using polyionic buffered solution or the
use polymethyl methacrylate hemodiafilter for longstanding CPB reduces risks of
organic dysfunction in postoperative period.

Key words: Cardiopulmonary bypass, hemodiafiltration, sorption, polyorganic
insufficiency syndrome.

Introduction. One of the most relevant complications in cardiac surgery with cardi-
opulmonary bypass (CPB) is systemic inflammatory response. Despite the development
of new technologies and CPB techniques, its negative effects still remain significant. Sys-
temic inflammatory response makes serious contribution to the pathophysiology and
it depends on surgical trauma, blood and artificial surfaces interactions during extra-
corporeal circulation, ischemia/reperfusion, endotoxemia and etc. [1]. Forementioned
mechanisms lead to the activation of kinin-kallikrein system, complement system, co-
agulation and fibrinolysis. As a result of that, inflammatory mediators initiate a cascade
of inflammatory reactions, which lead to the activation of the platelets, leukocytes, en-
dothelial cells, inflammation in the myocardium, lungs and that leads to the cytokines
release. [2] Systemic inflammatory response, caused by the surgery with CPB is charac-
terized by the increase in interleukuin-6 level that correlates with the imbalance of an-
giopoietins. Angiopoietin-2, which is believed to be a marker of endothelial dysfunction,
causes an activation, inflammation and damage of the endothelium. Angiopoietin-1 and
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angiopoietin-2 imbalance induces myosin-mediated contractions of endothelial cells
that lead to intercellular gaps, extravasation of fluids, hypovolemia and organ dysfunc-
tion [3].

At the same time, number of patients with organic dysfunction due to comorbidities
is increasing every year, as well as the age of patients, undergoing cardiac surgery [4].
That is why development of novel methods for systemic inflammatory response mini-
mization during CPB is still very relevant [5].

There are several ways to reduce the inflammatory response, such as hemofiltra-
tion, hemosorption, that are been effectively used in various hospitals to neutralize the
inflammatory response [6]. Currently, there are no guidelines to the CPB management
during surgeries with different perfusion time. Correlation between mediators of in-
flammatory response level during and after CPB and the incidence of organic insuffi-
ciency is not evaluated in any studies.

Objectives. To evaluate the effectiveness of different methods of removing the in-
flammatory mediators after long-standing CPB in patients with comorbidities and its
effect in decreasing the incidence of organic dysfunction in postoperative period.

Materials and methods. Prospective randomized clinical trial with 60 male pa-
tients included with CPB duration over 120 min during concomitant heart surgery. The
study was approved by the local ethic committee; informed consent was signed by all
patients. Inclusion criteria: patients with coronary artery disease and/or heart valve
disease with the history of atrial fibrillation and comorbidities (chronic pyelonephri-
tis, chronic obstructive pulmonary disease, diabetes mellitus), requiring CABG surgery
and/or valve surgery and “Maze” procedure. Patients who underwent urgent surgery
were excluded from the trial. Standard anesthesia protocol was carried out, cardioplegia
was obtained by Custodiol © solution . Study includes 3 groups: 1% group (controlled,
n=20) included standard CPB with «classic» extracorporeal circuit with roller pump,
2" group (1% analyzed, n=20) included perfusion with high-volume hemofiltration us-
ing polyionic buffered solution 80 ml/min during all CPB time. Hemofiltration has been
also supported by ultrafiltration for hydrobalance maintenance at the level of 8-10 ml/
kg. For the study we are using Maquet Hemoconcentrators with priming volume 65 ml
and membrane surface 0,7 m? and as a substitute solution MultiBic bicarbonate buffer
solution with potassium concentration 4 mmol/l was used. Hemofiltration ends after
weaning from CPB.

3" group (2" analyzed, n=20) - CPB with the use of hemodiafilter with polymethyl
methacrylate (PMMA) (BK-2,1P, Torray, Japan) as a sorbing agent with the blood flow
300ml/min.

Main clinical data, such as age, weight, CPB duration and others (table 1), as well as
initial laboratory test (table 2) were comparable in both groups. Envelope randomiza-
tion was carried out. The effectiveness of different methods was analyzed by the chang-
es of target analytes concentration in the first hour after the procedure and 24 hours
later (WBC, Hb, Plt, IL-6, IL-10, lactate, procalcotonin, C-RP). Clinical data, such as res-
piratory and renal complications, drainage blood loss, hemostasis disorders, requiring
hemostatics and blood transfusion, ICU and in-hospital was also evaluated. All results
presented as mean value * standard deviation (o). To evaluate the diversity significance
between all parameters Student’s T-test was used. P-level <0,05 was considered as sig-
nificant.
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Table 1. Clinical data

Data
Age, years (min, max)

Weight, kg (min, max)

F (NYHA), n (%):
Il
[l
Comorbidities:
Renal failure (RIFLE), n(%)
R
|
F

Respiratory failure, n (%) (A.G.Dembo
chronic respiratory insufficiency
classification) [7]

|

Il

Il

Diabetes (Hb1Ac<8%) n (%)*
EuroSCORE 2

Operations, n (%):

CABG + MV replacement + RFA
CABG + MV repair + RFA

CABG + MV replacement +LV aneurysm
repair+ RFA

AV and MV replacement + RFA
AV replacement + CABG + RFA
CPB duration, min (min, max)

Cross-clamp time, min (min, max)
Surgery duration, min (min, max)

Intraoperative blood loss, mL (min, max)

Control (n=20)
72,1£12,7
(65;82)
71,9%¥12,6
(54;114)
20 (100)
10 (50)

10 (50)

N U
—_ |~
=N
(@S]

N
—
=
(=}
— = =

1)

2 (10)
3 (15)
176%52

(108;212)

142+39 (88;174)

34060
(155;380)
73065
(500;950)

Analyze N 1
(n=20)
69,3£11,3
(66;81)
74,9%9,4
(52;112)
20 (100)
11 (55)

9 (45)

8 (40)
3 (15)
3 (15)

2 (10)

8 (40)

7 (35)
8 (40)

1)

3(15)
2 (10)
182+44

(112;201)

14527 (88; 165)

330%56
(140;380)

725455
(550;900)

Analyze N2 2
(n=20)
70,3129
(61;79)
73,2%#12,8
(55;108)
20 (100)
11 (55)
9(45)

6 (30)
3 (15)
2 (10)
1(5)

6 (30)

2 (10)
3 (15)
1(5)
6 (30)

4,4%12

5 (25)
7 (35)

2 (10)

3 (15)
3 (15)
194462

(118;220)

135240 (80;185)

36070
(160;360)

75070
(690:850)

Note. Control group - with standard, AnalyzeNe1 - group with the hemofiltration, AnalyzeNe2 - group
with PMMA hemodiafilter. P>0,05 for all data. HF - Heart failure(New York Heart Association Functional
Classification). CABG - coronary artery bypass grafting. RFA - radiofrequent ablation (one of the Cox-

Maze modifications).

Results. Analysis of biologically active molecules concentration in patient’s
blood has shown that filtration and sorption during CPB reduces level of inflamma-
tory cytokines and trigger molecules and markers if systemic inflammatory response

(table Ne 3)
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Table 2. Initial laboratory data
Analyze N°1 Analyze N22

Data Control (n=20) (n=20) (n=20)
Oxygenation index 376 88 342+64 330+90
Creatinine, umol/L 89%28 107£30 96%39
Carbamide, mmol/L 6,08%3,3 49+2.1 7947
Diuresis, ml/h 15070 13555 10545
AST, un/L 24%15 379 32+18
ALT, un/L 49+31 62%22 71%36
Lactate, mmol/L 0,8+0,5 0,8+0,4 0,6%0,5
IL-6, pg/ml 16,2%3,9 17,7%3,1 22,5%6,6
IL-10, pg/ml 7,441 8,2%2,9 7,1%5,0
Procalcitonin, ng/ml 1,1%0,7 1,4%£0,6 1,2#1,1
CR-P, mg/L 7,9%5,1 9,833 10,3%5,3
Free hemoglobin, g/l 0,1%0,15 0,2%0,15 0,1%0,15
WBC, x9 7,89%2,9 7,243 8,149
Fibrinogen, g/l 4,1£2,1 3,4%1,2 4,2£2.4
APTT, sec 28+17 33£12 37+18

Note. Control group - with standard, AnalyzeNel - group with the hemofiltration, AnalyzeNe2 -
group with PMMA hemodiafilter. P>0,05 for all data. AST - aspartate aminotransferase. ALT- alanine
transaminase. IL - interleukyn. CR-P - C-reactive protein. APTT - activated partial thromboplastin time.

Table N23. Concentration of biologically active molecules

Control, n=20 Analyze N21, n=20 Analyze N22,n=20 p
1 2 3 1:2 1:3
M [25] [75] M [25] [75] M [25] [75]
IL-6,pg/ 1u  156,6 128,8 198,3 519 374 66,2 62,6 393 679 0,025 <0,01
ml 24y 176,4 116,1 2285 62,7 471 1221 475 1578 1358 0,033 0,029
IL-10, 1y  256,2 2248 3558 2814 239,8 3155 462,6 3144 480,4 0,065 0,049
pa/ml 244 121 78 164 160 12,6 183 147 111 1721 0411 0,667
sTrem-1 14y 219,1 56,5 699,8 1112 61,3 1824 539 3485 659 0,079 0,092
24y 1189 64,1 530,7 59,8 42,8 102,3 671 344 72,5 0,095 0,146
PC,Hr/ 1wy 114 815 265 61 415 905 32 043 6,2 0,105 0,095
Mn 244 1157 41,2 8565 5,6 31 12,7 185 0,336 13,8 <0,01 <0,01

Note. Control group - with standard, AnalyzeNe1 - group with the hemofiltration, AnalyzeNe2 - group
with PMMA hemodiafilter. P value - (1:2 - control/analyze N21, 1:3 - control/analyze N22). M - mean;
[25] [75] - percentile. IL-6, IL-10 - interleukines; sTrem-1 - triggering receptor expressed on myeloid
cells-1; PC - procalcitonin

1 hour after the sorption IL-6 levels was significantly lower, that in control group.
There also was a tendency to the lower concentrations of IL-6 1 day after the procedure,
which shows extended decrease of inflammatory response because of the sorption on
PMMA and elimination of activation molecules from blood. Moreover, levels of anti-in-
flammatory IL-10 one hour after the procedure was insignificantly higher comparing
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to those in patients, who did not undergo a PMMA-sorption procedure, which leads to
the increase in adaptive anti-inflammatory reaction of the body. IL-10 level rises briefly
(first hours after the trigger), that's why its level 1 day after the procedure was low and
did not vary in different groups significantly.

Median value of sTREM-1 concentration in blood after 1 hour was 4 times less than
in control group, however, a wide range of STREM-1 levels and small amount of patients
did not lead to any statistically significant difference. Nevertheless, sorption effect on
STREM-1 (molecular weight~ 17 kDa) can be considered captured. Median value of
STREM-1 concentration in blood 1 day after in analyzed groups was 2 times less than
in control group, but it was not statistically relevant. Soluble triggering receptor ex-
pressed on myeloid cells-1 sSTREM-1 levels increase during systemic inflammatory
response(septic and non-septic) and correlates with the severity of process.[8]

Apart from the benign changes in patient’s cytokine status, there was relevant im-
provement in early postoperative period (table N24). Transfusion rate were the same
in both groups, but patients from analyzed group didn’t require any hemostatic therapy.
There was no need in inotropic and vasopressor medications in the analyzed group by
the end of the first postoperative day, all patients were extubated in first postoperative
hours. Complicated postoperative period occurred in 2 (10%) cases in analyzed groups
vs 5(25%) in controlled group; renal dysfunction, requiring dialysis, was diagnosed in
6 (30%) patients from controlled group vs. 2 patients (10%) from analyzed group Ne2;
respiratory insufficiency has developed in 3 patients (15%) only in controlled group.
In-hospital stay was comparable in both groups, but lower ICU-stay was significantly
lower in analyzed groups. Polyorganic insufficiency syndrome (POIS) occurred in 3 pa-
tients (15%) from the controlled group.

Therefore, decrease in concentration of inflammatory cytokines and particular
markers of systemic inflammatory response in blood right after the procedure proves

Table N2 4. Clinical characteristics of postoperative period (M [25;75])

P control/
Control  Analyze N21 Analyze N®2  analyze P control/
(n=20) (n=20) (n=20) N1 analyze N22
Drainage blood loss, ml 310 270 290
[250:350]  [230:370] [250:350]  O7° 0,85
PaO_/FiO 189 310 287
o [126:220]  [276:323]  [255:325] 0,02 0,017
Ventilation time, min 530 205 220
[410:980]  [135:300] [120:420] <001 <001
Dopamine, pg/kg/min 3,3 [2,8;6,5] 0 0 - -
Noradrenaline, pug/kg/min 0,05 0 0 ) )
[0,01;0,08]
ICU stay, hours 41,3 18,9 16,3
[24,3;186] [16,1;48,2] [18,2;112] 0,019 0,055
In-hospital stay, days 19,9 11,9 12,5 0,045 0,055

[145:221]  [8,6:18,3]  [9,1;18,5]

Note. Control group - with standard, AnalyzeNe1 - group with the hemofiltration, AnalyzeNe2 - group
with PMMA hemodiafilter. PaO,/FiO, - oxygenation index. ICU - intensive care unit.
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that both methods have their positive effect on trigger factors of systemic inflammatory
response, and lower levels of analyzed parameters 1 day after the procedure show indi-
rect positive effect on eliminating blood components, that cause systemic inflammation
after long-standing CPB.

Discussion. Currently there are various pharmacological and mechanical methods
have beem developed to reduce systemic inflammatory response - intraoperative ul-
trafiltration, corticosteroids, minimally invasive extracorporeal circuits (MieCC) [9,10].
But these techniques have their disadvantages too: absence of venous reservoir can in-
crease the risk of air embolism. Also membranes in new oxygenators have better bio-
compatibility, but prevent blood saturation with isoflurane, so it is impossible to use
inhalational anesthetics and their better protective effect on myocardium, which limits
the use of this technology. Leukocyte activation during CPB is one of the most impor-
tant factors leading to polyorganic dysfunction in patients after cardiac surgery. That is
why leukocyte removal filters have been developed in attempt to reduce the severity of
systemic inflammation. [11]. Also leukocyte depletion was suggested, in order to reduce
endothelial cell activation and transendothelial migration of leukocytes [12]. Main dis-
advantages of this method are increased resistance to the blood flow, creating turbulent
blood flow and microembolism; besides, activated forms of neutrophils are not the only
cause of the systemic inflammatory response. It has been reported lately that a new
device called Leukocyte Modulator Device (L-MOD) had shown a good clinical potential
in reducing inflammatory response during CPB. [13]. In recent years several Russian
hospitals have used perioperative plasmapheresis for the prevention of systemic in-
flammatory response [14]. Starting from the pericardiotomy until the end of CPB, all the
blood from the wound can be collected by the Cell Saver device without the cardiotomy
reservoir. Main disadvantages are: an additional circuit, which can provoke systemic
inflammation itself, elimination of all cytokines - inflammatory and anti-inflammatory,
as well as blood serum factors of hemostasis. In recent studies the usage of cytokine ad-
sorbents, like «Cytosorby, is described, but it showed questionable efficacy in systemic
inflammatory response minimization. [15,16,17]. And moreover, the cost of this device
is far higher, than the cost of the whole CPB circuit. High-volume passive hemofiltration
in a standard CPB by the roller pump and using PMMA hemofilter, by our preliminary
results, shows the absence of these disadvantages.

Conclusion. Hemofiltration using polyionic buffer solution and usage of polymethyl
methacrylate filtrative and sorbtive ability during long-standing CPB can reduce the al-
terative effect of roller pump and can reduce the incidence of organic dysfunction in
postoperative period.

Study limitations. Preliminary evaluative study, being carried out on a small
amount of patients.
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