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LUPKYJIUPYIOLLME BUOMAPKEPbI CACTEMHOI'O
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Pe3tome. B HacTostIIee BpeMst OMHUM M3 YaCThIX OCJIOKHEHUM, PETUCTPUPYEMBIX Y 9-65% mnaieHTOoB Mo-
clie KapAuOXUPYpPruyeckoro BMeLIaTe/IbCTBa, SIBAsSETCs TocTrepukaparnotTomudeckuii cudapom (ITKTC).
HecMmoTps Ha mMpPOKYO pacrpocTpaHeHHOCTh, MexaHn3Mbl pa3Butus [TKTC go cux mop mano M3ydeHhl.
OCOOCHHBII MHTEPEC TIPEACTABISICT UCIIOJIb30BaHME KOJXUIIMHA, SIBJISTIOIICTOCS MOIIIHBIM ITPOTUBOBOCIIA-
JIMTEeNbHBIN npenapaToM. [IpenmosaraeMbie MeXaHU3MBI IEMCTBUSI JTaHHOTO IIpeliapaTta 00yCIOBICHBI CITO-
COOHOCTBIO KOJXUIIMHA MHTUONPOBATh MoOMIM3anuio coopku nHbmammacombl NLRP3, momaBiaaTs akTu-
BaIliIO Kacmasbl-1 M, KaK CJIEACTBUE, MPEIOTBPAIIaTh BRICBOOOXKICHUE ITPOBOCITAIUTEIBHBIX IIMTOKMHOB.
Ha ceromusimHMit AeHb MEIOTCS IIPOTUBOPEUMBEIC JaHHBIE 00 NCITOIb30BAaHUM KOJIXUIIMHA U €TO BIUSHUN
Ha pa3Butue [TKTC B paMKax CUCTEMHOTr0 BOCMAJIUTEIbHOTO OTBETA MOCJIe KApAUOXUPYPTUYECKUX BMeElla-
TENAbCTB. B CBSI3U ¢ 3TUM aKTyaJdbHBIM MPEACTABIISJIOCHh U3YUYUTh TUHAMUKY CHIBOPOTOYHOIO COIAEPXKAHUS
IL-6, 1L-10, IL-1B, TNFa y nauneHToB Iepea aOpTOKOPOHAapHBIM HyHTHpoBaHueM (T1), yepes 6 u (T2),
Ha 10-e cytku (T3) mocie onepaliuu U OLIEHUTh BAMSIHUE KOJXUIIMHA HA Pa3BUTUE MOCTIEPUKAPANOTOMMU -
YeCKOIo CUHApOMa. AHAJIM3 IMTOKMTHOBOTO MPOMUIIS TOKa3ajl, 4YTo B 00euX IpyIinax yepes 6 4 1mocjie onepa-
LMY OTMeYascs MUK BbICBOOOXAEeHMS B KpoBOTOK IL-10 ¢ mocaeayoumm cHxkeHueM K 10-M cyTkam, HO B
rpyrrie 1 ypoBenb IL-10 oka3zajicst Bbillie MICXOAHBIX 3HAYEHMI, YeM B rpyrrmne 2. B o6enx rpynmax comepka-
Hue IL-6 MHOroKpaTHO MOBBIIAIOCH Ha T2 M 3HaYMMO CHIXKaJoch K T3, ipu aToM ypoBHHU IL-6 B rpymre
2 OCTaBaJIMCh BHIIIIE TI0 CPAaBHECHUIO C UCXOOHBIMU 3HAYCHUSIMU. YacToTa pa3BUTHS TUIEBpUTA ObLIa HIDKE B
TPYMIIe TTAllMeHTOB, MIPUHUMAIONINX KOJXUIWH. ToIbKO B TpyIe 1 IMoKa3aHBI MOJIOXKUTEIbHBIC KOPPEIs-
HuoHHble ¢cBa3u Mexny 1L-6 u TNFo. ¥ mauueHToB 63 NpU3HAKOB IUIEBpUTa YpoBeHb 1L-10 Hampsimyio
aCCOIMMPOBAJICS C MOBBIIIIeHHBIM cofepkanrneM TNFo. He ObUTO BRISIBIIEHO 3HAUUMBIX MEKTPYITIIOBBIX OT-
auuuii ceiBopotouyHoro ypoBHd IL-13 u TNFa, a Takke 3HauumbIx nuameHenuii 1L-13 Mmexny stanamu Ha-
omoneHus. AHanu3 akcrpeccur TNFo BbisiBU B rpymnne | 3HauumMble otanuus cogepxxanus TNFa mexmy
arannamu T1-T3 u T2-T3 (p < 0,05). B 06eux rpynnax ObLIM YCTAaHOBIEHbBI MHOXECTBEHHbIE TTO3UTHUBHbIE
accolMalliy MeXIy U3y4aeMbIMU MoKa3aTeasiMu. TakuM ob6pa3oM, MOJyUYeHHbIE JaHHbIE CBUACTEIbCTBYIOT
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O TIPOTUBOBOCTIAJIMTETbHOM 3 (EeKTe KOJXUIIMHA Y KapAMOXUPYPTrUIeCKUX 00TbHBIX. KITMHUYECK 3TO BbI-
paXayoch B TEHJCHIIMM K MEHBbIIIeH 4acTOTe pa3BUTHUS TJIEBPUTOB M COMPOBOXKIAIOCH TTOBBIIIIEHHOMN 3KC-
npeccueit 1L-10, o6namaroiiero npoTMBOBOCHATUTEIbHBIM U UMMYHOMOIYJIUPYIOIIUM AeicTBUEM Ha (poHe
npuema rnpernapara B [ocjeornepalilioHHOM MepUuo/e.

Knrouesuie crosa: KoaxuyuH, KapouoxupypeuveckKue 6Meuamenscmed, NOCMnepuKapouomomMu4eckKuil CUHOpom, HAeepum,
cuUCmeMHbLIL 0CNAAUMENbHbLI 0MEem

CIRCULATING BIOMARKERS OF SYSTEMIC INFLAMMATORY
RESPONSE IN THE ASSESSMENT OF POSTPERICARDIOTOMY
SYNDROME IN PATIENTS AFTER CARDIAC SURGERY
Gusakova A.M., Suslova T.E., Diakova M.L., Kozlov B.N.

Cardiology Research Institute, Tomsk National Research Medical Centre, Russian Academy of Sciences, Tomsk,
Russian Federation

Abstract. Postpericardiotomy syndrome (PCTS) is one of the most frequent cardiac surgery complications
seen in 9-65% of patients. Despite its widespread occurrence, the mechanisms of the development of PCTS
are still understudied. drug. The use of colchicine in cardiac surgery patients is of particular interest. Due to
the ability of this drug the colchicine mechanisms of action are able to inhibit the mobilization of the NLRP3
inflammasome assembly, to suppress the activation of caspase-1. As a result, it can prevent the release of pro-
inflammatory cytokines, namely IL-1B and IL-18. There are conflicting data on the effect of colchicine on
the PCTS progression within the systemic inflammatory response after cardiac surgery. In this regard, it was
important to study the dynamics of serum levels of IL-6, IL-10, IL-1B, and TNFa in patients before coronary
artery bypass grafting (T1), 6 hours (T2), and 10 days (T3) after surgery, and to evaluate the effect of colchicine
on the development of PCTS. The results of our research showed a significant increase of IL-10 in both groups
6 hours after surgery. However, on the 10" day, the increase in the level of I1L-10, compared with the initial
values, was higher in the 1% group — 2 times, compared with the 2" group. In both groups, showed significant
increase in serum concentration of IL-6 after 6 h surgery, with a subsequent decrease in the expression at the
stage of T3, while the 1L-6 levels in the 2™ group was statistically notably higher than T1. The incidence of
pleurisy was lower in the group of patients taking colchicine. Only in the 1% group IL-6 levels were directly
associated with 1L-10. In patients with pleurisy, the level of released IL-10 and TNFa was significantly higher
in the 2" group. There were no significant intergroup differences in serum levels of IL-1p and TNFa., as well as
significant changes in IL- 1 between the stages of observation. Analysis of TN Fa expression revealed significant
differences in TNFa content in the 1% group between the T1-T3 and T2-T3 stages. In both groups, multiple
positive associations were found between the studied indicators. Thus, data were obtained indicating the anti-
inflammatory effect of colchicine in cardiac surgery patients. This was clinically expressed in a tendency to
a lower incidence of pleurisy, and was accompanied by increased expression of IL-10, which has an anti-
inflammatory and immunomodulatory effect against the background of the drug in the postoperative period.

Keywords: colchicine, cardiac surgery, postpericardiotomy syndrome, pleurisy, systemic inflammatory response

Introduction

Coronary artery disease (CAD) is a common
disease of the cardiovascular system, accompanied by
a high risk of vascular complications and death. Cur-
rently, coronary artery bypass grafting (CABG) is one
of the most effective treatment methods for patients

with multifocal atherosclerosis of the coronary arteries
and complicated CAD forms.

The CAD excess incidence, the number and com-
plexity of CABG operations makes it necessary to
improve the safety and effectiveness of surgical inter-
vention, identify predictors of development, impro-
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ve early diagnostics methods and develop new
approaches to prevent cardiac surgical complications.
Postpericardiotomy syndrome (PCTYS) is one of the
most frequent cardiac surgery complications observed
in 9-65% of patients [13, 14]. Despite its widespread
occurrence, the mechanisms of developing PCTS are
still understudied.

During operations with artificial blood circu-
lation, many aggressive factors are experienced, in-
cluding surgical trauma, exposure to cardioplegia,
hypothermia, ischemic/reperfusion injury, blood
contact with bioactive surfaces of the circuit in the
artificial blood circulation apparatus, which leads to
the launched inflammatory reaction, including the
activation of proteins and blood plasma cells, the
release of pro-inflammatory molecules, enzymes and
cytotoxic substances [9, 12, 15]. Extensive research
was conducted for studying preventive treatment of
patients with cardiac surgery. There were used drugs
with anti-inflammatory effects that affect various
stages of PCTS formation. At the moment, all drugs
that were used for treatment of both PCTS and
pericarditis are “off-label”, i.e. initially, they were
not registered for treatment of such pathologies. In
this regard, the use of colchicine in cardiac surgery
patients is of particular interest as a powerful anti-
inflammatory drug traditionally used for gout
treating. Due to the ability of this drug, the colchicine
mechanism of action is able to inhibit the mobilization
of the NLRP3 inflammasome assembly and suppress
the activation of caspase-1. As a result, it can prevent
the release of pro-inflammatory cytokines, namely
IL-1B3 and IL-18. The drug has an antimitotic
effect, suppresses (fully or partly) cell division in the
anaphase and metaphase stages, prevents neutrophil
degranulation and reduces migration of white
blood cells to the focus of inflammation [4, 11]. It
is known that by interfering with the microtubule
polymerization, colchicine inhibits the chemotaxis of
monocytes and neutrophils, which are found in large
numbers in the lungs of patients with COVID-19 [1].
Currently, several randomized trials are ongoing to
evaluate the feasibility of using colchicine in patients
with COVID-19. Among them, COLCORONA — a
large-cohort study involving patients with cardiac
manifestation of COVID-19 and a smaller study
COLHEART-19, which includes hospitalized pa-
tients. To this date, conflicting data have been ob-
tained on the use of colchicine, including cardiac
surgery patients. During the study [1], colchicine was
used in hospitalized patients with severe COVID-19
to prevent a “cytokine storm”. The first COLORIT
results emphasizing the effectiveness of colchicine
(at a dose of 1 mg for 1-3 days, with the following
treatment at a dose of 0.5 mg/day for 14 days) as a

proactive anti-inflammatory therapy in hospitalized
patients with COVID-19 and viral pneumonia have
been obtained [3]. The results of the first LoDoCo
research involving 532 individuals demonstrated
the efficacy, safety, and long-term tolerability of
colchicine (0.5 mg once daily), as well as improved
cardiovascular outcomes in patients with chronic
CAD [7]. The COPPS study showed that colchicine
significantly reduced the incidence of pericarditis
for 12 months compared to placebo (12.2% vs
25.6%, p = 0.002) in cardiac surgery patients,
however, in the COPPS-2 research, prescription of
colchicine for 48 and 72 hours before surgery did not
reduce the incidence of postoperative pericarditis
compared to placebo [2]. In the POPE-2 study:
colchicine prescription to patients after cardiac
surgery did not reduce the volume of effusion in
the pericardium [10]. The results of the COLCOT
research showed that low doses of colchicine reduce
the risk of recurrent cardiovascular events in patients
with recent myocardial infarction [5]. At the same
time, controversial data on the effect of colchicine on
the PCTS progression during systemic inflammatory
response after cardiac surgery were obtained.

Objective: to study the dynamics of inflammatory
response markers in patients after coronary artery
bypass grafting and evaluate an effect of colchicine on
the developing postpericardiotomy syndrome.

Materials and methods

There were enrolled 84 patients (aged 62.5+6.7
years) with a coronary artery disease diagnosis, an-
gina pectoris (functional class II-1II), with multi-
vessel stenosing coronary atherosclerosis. All patients
were hospitalized at the Department of Cardio-
vascular Surgery of the Research Institute of Car-
diology for performing CABG under conditions of
artificial blood circulation. The exclusion criteria
were: reduced left ventricular ejection fraction
(< 35%), valvular pathology requiring surgical cor-
rection, hepatic insufficiency with increased level of
hepatic transaminases by > 1.5 times, renal insuffi-
ciency (increased creatinine levels of more than
130 mmol/L), persistent or persistent form of atrial
fibrillation, hypersensitivity, neutropenia, and a
history of alcoholism. The research protocol was
approved by the local ethics committee.

Patients were divided into two groups: group 1
(n = 45), in order to prevent postoperative compli-
cations, colchicine was prescribed at a dose of 0.5 mg
once per 4 hours before surgery, followed by 0.5 mg
twice a day for 10 days after surgery; group 2 (n = 39)
received standard treatment with nonsteroidal anti-
inflammatory drugs (NSAID) after surgery.
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The dynamics of biomarkers of the systemic
inflammatory response were evaluated before CABG
(T1), as well as 6 hours (T2), and 10 days (T3) after
surgery. In all patients, the ulnar vein was punctured in
the morning within the followup period. Blood samples
were collected and incubated at room temperature for
30-45 minutes followed by centrifuge at 3000 rpm for
15 minutes at room temperature. The serum levels of
interleukins 6 (IL-6), 10 (IL-10), 1-p (IL-1B), and
tumor necrosis factor (TNFa) were measured by
multiplex immunoassay using MILLIPLEX® MAP
KIT (Merck KGaA, Darmstadt) and FLEXMAP 3D
System (Luminex® Corporation) diagnostic panels.

In the preoperative and postoperative periods, all
patients underwent a set of laboratory tests, including
measurement of C-reactive protein, white blood cell
count, and specific enzymes (AST, ALT, creatinine).
In the postoperative period, fluid accumulation in
the pleural cavities and in the pericardium were daily
monitored.

Statistical processing of the data obtained was
performed by using the Statistica 10.0 application
software package. Due to the data differed from the
normal distribution, all quantitative parameters were
described by using the median (Me) and interquartile
range (Qg,s-Q,-5). For pairwise comparison, the
Kruskal—Wallis rank criterion was used. The statistical
significance of the differences was evaluated by using
the nonparametric Wilcoxon test. The Spearman
rank correlation coefficient was calculated to assess

inter-parameter relationship. In all statistical analysis
procedures, the critical significance level of p is as-
sumed to be 0.05.

Results and discussion

According to the results of the routine tests and
clinical data in the preoperative period, no signs of
inflammation in patients from both groups were found.
Table 1 shows the results of quantitative analysis of
expressed cytokines before CABG (T1), as well as 6
hours (T2) and 10 days (T3) after surgery (Table 1).

Despite the fact that at the time of inclusion in the
study for the main disease, types of surgical correction,
duration of surgery and artificial blood circulation, as
well as other comorbidities of the group, both groups
were comparable, while analyzing the level of I1L-10,
significant differences were initially revealed in group
1 vs group 2, being markedly elevated by about 2-fold.
Further, 6 hours after the operation, we noted its
significant increase in both groups. However, on day
10 vs baseline, an increased level of IL-10 was higher
in group 1 vs group 2 by 2-fold.

The results of our research also showed significantly
increased serum concentration of IL-6 6 hrs after
surgery that subsequently decreased at the stage of
T3, with varying degrees of severity: in group 1 level of
IL-6 did not differ from baseline values, but in group 2
was significantly higher than at T1 (p = 0.0005).

The results of the comparative analysis revealed no
statistically significant intergroup difference in serum

TABLE 1. DYNAMICS OF INFLAMMATORY RESPONSE BIOMARKERS BEFORE CORONARY ARTERY BYPASS GRAFTING
(T1), 6 HOURS (T2) AND 10 DAYS (T3) AFTER SURGERY, Me (Q, ,5-Q,75)

Group 1 (n = 44) Group 2 (n = 39) p
p o] between
T T2 T3 T T2 T3 groups
1.95 15.75 3.90 P2 < 0.000 [ 1.01 14.93 1.66 _
'L'fn‘:’l (1.18- 9.86- | (230- | pa<0000 | (056- | (7.25- | (0.75- prize 2 0.000 P 0.007
Pg 4.52)% * **| 5949y | 8.37)* | Prirs<0.000 | 2.41)* |33.02)~ | 3.30y% | P e
L, | 039 0.49 0.42 0.46 0.46 0.45
o | (0.28- (0.32- | (0.30- N/D (0.27- (0.30- | (0.30- N/D N/D
P9 0.62) 067) | 0.58) 090) | 070) | 0.61)
e | 052 61.54 200 | oo | 017 46.45 263 | p.r,<0.000
| ©.04- (4205- | (0.82- | P20 | (010-  |(33.05- | (1.13- | prry<0.000 N/D
Pg 347) | 86.58)* | 574) | P 0.70)* ** | 73.39)** | 5.33) | Prirs <0.000
13.49 12.42 17.13 11.71 9.86 10.39
TN/':T‘:T (7.19- (603 | (@38 | el 000 | (763 | (@415 | (6.42- N/D N/D
P9 19.18)* | 19.95y* |23.20) | P77 14.55) | 14.60) |19.52)
) 0.23 1.45 033 | pyp<0.000 | 0.13 2.07 0.18 )
?NLO’ 010-  [(©76- | (016 | prr<0000 | (005 | (0.84- | (009- | PriZ0000 | PriZ 0020
® o4ty == | 6.74)* | 0.84) | Prrs=0020 [ 028)* | 3.93)* | 0.36) | P e

Note. The difference (p < 0.05): *, between T1 — T2; **, between T1-T3; ***, between T2-T3. Intergroup statistically significant

(p < 0.05) differences: #, p < 0.05; N/D, not detected.
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TABLE 2. INFLAMMATION RESPONSE BIOMARKERS IN PATIENTS WITH PLEURISY

Pleurisy
Cytokines Group 1 (n=10) Group 2 (n = 14) p
IL-10 (T1), pg/ml 2.17 (1.43-3.51) 0.66 (0.10-1.66) p = 0.006
TNFa (T3), pg/ml 20.56 (13.05-23.06) 8.73 (7.62-13.59) p = 0.004
Without pleurisy
Group 1 (n = 34) Group 2 (n = 25)
IL-10 (T3), pg/ml 3.68 (2.44-8.73) 1.71 (0.48-3.34) p = 0.003
IL-10/TNFa (T3) 0.41 (0.16-0.97) 0.13 (0.09-0.32) p = 0.009

levels of IL-1p, as well as significant changes in IL-1f3
between the stages of observation (p > 0.05).

Comparative analysis of TNFa expression showed
no differences between the studied groups, but
revealed the peculiarities in its dynamics between
the stages of observation. Thus, in group 1, the peak
of TNFa release was observed 10 days after surgery.
Significant differences in the TNFa level were found
between the T1-T3 and T2-T3 stages (p < 0.05). In
group 2, the serum TNFa level did not differ between
the stages.

Our study revealed significant inter-group diffe-
rences in the IL-10/TNFa index: patients receiving
colchicine had IL-10/TNFa ratio significantly higher
at stages T1 and T3 vs group 2 (p = 0.024 and 0.019,
respectively). In both groups, a maximum of IL-10/
TNFa ratio was observed 6 hours after surgery. 10
days after CABG, the magnitude of this parameter
in group 1 remained markedly elevated compared to
baseline level at T1 (p = 0.02).

In the group of patients receiving colchicine, the
incidence of pleurisy was lower than in the group with
NSAID (22.2% and 35.9%, respectively). The results
of the comparative analysis showed that patients with
pleurisy had the level of IL-10 and TN Fa significantly
elevated in group 1 (Table 2).

In both groups, multiple positive associations
were found between the studied indicators. Thus, a
high level of IL-10 released into the bloodstream was
associated with increased amount of TN Fa at all stages
of the follow-up period. Similar correlations were
shown for IL-6 and IL-1, as well as IL-10/TNFa
and IL-6 at stage T1. Only in the group of patients
receiving colchicine, the correlation analysis showed
positive associations between I1L-6 and TNFa. 1L-6
levels were directly associated with IL-10 in group 1
at 6 hrs, whereas in group 2 — at day 10 after surgery.
Patients without signs of pleurisy in both groups had
the level of released IL-10 that was directly associated
with increased level of TNFa, while this relationship
was not found in patients with pleurisy.

Direct traumatization of the pericardial leaflets,
ischemic (during anoxia) and reperfusion (after
removing the clamp from the aorta) damage to car-
diomyocytes, hypothermia, and contact of blood cell
elements with the surface of the artificial circulatory
apparatus are considered as triggers that contribute
to development of systemic inflammation in the
postoperative period [15]. In addition, in the first
hours of the postoperative period, there is a high
probability of bleeding into the pericardial cavity,
which also serves as a trigger for the inflammatory
process [12]. The action of damaging factors leads to
the activation of immunocompetent cells, as well as
release of inflammatory mediators into the systemic
bloodstream, which contribute to developing local
and systemic inflammatory reactions.

In our study, the analysis of the cytokine profile
of cardiac surgery patients showed that in both
groups, 6 hours after surgery, the release of IL-10
into the bloodstream, which has anti-inflammatory
and immunosuppressive properties, controlling the
severity and duration of the inflammatory process was
at peak. In addition, 10 days after CABG, the level
of IL-10 decreased, but in group 1, its increase to the
baseline magnitude was higher than in group 2.

IL-1B and TNFa are proinflammatory cytokines,
which potentiate intensity of inflammatory process
manifested by increased exudation and mobilization
of neutrophils in the focus of inflammation. High
levels of such cytokines immediately after exposure
to the damaging factor are necessary for formation of
proper inflammatory response, but their production
should decline later. TNFa levels vs other cytokines
rise early that reflects its role as an initiator in the
inflammatory response. TNFa is a mediator of va-
rious pathologies and involved in the “cytokine
storm” [14]. The results of our study revealed no
significant inter-group differences in serum IL-1(3
levels, as well as significant changes in IL-1[ between
follow-up stages. Comparative analysis of TNFa
expression also showed no differences between the
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studied groups. It is recognized that chronic diseases
are a significant factor that reduces the level of
proinflammatory cytokines. The absence of marked
changes in the dynamics of IL-13 and TNFa in our
study seem to be connected to the chronic nature of
the underlying disease.

IL-6 acts as an indicator of the intensity in the
inflammatory process. In cardiac surgery, IL-6 is
produced mainly in the myocardium. Plasma levels of
1L-6 correspond to the severity of tissue damage caused
by surgical trauma and the severity of inflammatory
response caused by artificial blood circulation. 1L-6
also has a high predictive value for 30-day and total
mortality in patients after cardiac surgery. In our study,
the I1L-6 level increased frequently 6 hours later and
notably decreased by day 10 after surgery, while the
levels of IL-6 in group 2 remained elevated compared
to the baseline magnitude.

The serum IL-10/TNFa ratio is an indicator of
inflammatory response and a prognostic sign of the
severity and outcome of the infectious process [15].
In our study, the magnitude of IL-10/TNFa ratio in
the group of patients receiving colchicine vs group 2
was markedly higher at the T1 and T3 stages. A
maximum of IL-10/TNFa ratio was observed 6 hours
after surgery in both groups. 10 days after CABG, its
magnitude in group 1 remained significantly elevated
compared to baseline level.

The incidence of pleurisy in our study was lower in
the group of patients receiving colchicine, but did not
significantly differ from that one in group 2. The results

References

of the comparative analysis showed that in patients
with pleurisy, the level of released 1L-10 and TNFa
was significantly higher in the group 2. It is necessary
to take into account that the biological effects of
many cytokines have a high degree of redundancy,
which creates wide opportunities to compensate for
the insufficiency or deficiency of some mediators,
as well as many cytokines are able to interact with
components of the same receptor complexes.

Only in the group of patients receiving colchicine,
the correlation analysis showed the positive association
between IL-6 and TNFo. IL-6 levels were directly
associated with IL-10 in group 1 at 6 hrs, whereas in
group 2 — at day 10 after surgery. In patients without
signs of pleurisy in both groups, the level of released
IL-10 was directly associated with increased level
of TNFa, while this relationship was not found in
subjects with detected pleurisy.

Thus, the data obtained indicate that colchicine
had anti-inflammatory effect in cardiac surgery
patients clinically manifested as a tendency to lower
incidence of pleurisy and accompanied by increased
expression of IL-10 exerting anti-inflammatory and
immunomodulatory effect compared to the posto-
perative period.

A comprehensive assessment of the dynamics for
pro-and anti-inflammatory cytokines can be used
for studying features of inflammatory response and
preventing development of postoperative compli-
cations in cardiac surgery patients.
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