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THE RELATIONSHIP BETWEEN IMMUNE INFLAMMATION MARKERS
AND RHEOLOICAL INDICATORS DYNAMICS AFTER TREATMENT
OPTIMIZATION IN PATIENTS WITH POST-INFARCTION ANGINA

PANAKHOVA NURENGIZ A., senior assistant of the Department of clinical pharmacology of Azerbaijan Medical University,
Azerbaijan, AZ 1007, Baku, Gasymzade str., 14, e-mail: mic_amu®@mail.ru

Abstract. The aim of the study was to determine dynamics and correlation between immune inflammation markers and
rheological indicators before and after optimized treatment in patients with post-infarction angina. Material and methods.
47 patients [41 (87,2%) men and 6 (12,8%) women with average age of 59,9+1,1] who experienced coronary events
within 3-6 months (subacute stage) after myocardial infarction have been examined. 25 practically healthy individuals
formed the control group. Rheological indicators (fibrinogen, thrombin time, INR values) and immune inflammation
markers (TNF-alpha, IL-8, CRP) were investigated in the indicated patients group. Results and discussions. According
to the results of the research, destabilization of disease in patients with post-infarction angina in subacute stage was
characterized by hyperactivity of cytokine system (TNF-alpha, IL-6, IL-8) and statistically reliable growth of severe
phase mediators (C-reactive protein, fibrinogen) in comparison with practically healthy people and patients with chronic
ischemic heart disease (CIHD). Significant correlations between TNF-alpha and IL-6 (r=0,912; p<0,01), CRP and IL-8
(r=0,466; p<0,01), TNF-alpha and fibrinogen (r=0,566; p<0,01), IL-8 and CRP (r=0,466; p<0,01), IL-6 and fibrinogen
(r=0,605; p<0,01) were found in the group with post infarction angina (n=47). Conclusion. Immunomodulators and
selective anti-inflammatory drugs are appropriate as a part of treatment and pharmacotherapeutic optimization of post-
infarction angina with hypercytokinemia.

Key words: Post-infarction angina pectoris, immune inflammation, cytokines, severe phase mediators.
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KOPPEJNAUNOHHAA BSBAMMOCBA3b MAPKEPOB UMMYHHOI'O
BOCMNAJIEHUS U JUHAMUKU PEOJIOMMYECKUX MOKA3ATEJIEN
NOCNE ONTUMU3AUUUN IEHEHUA NALUUEHTOB

C NOCTUHDAPKTHOM CTEHOKAPAUEMN

MAHAXOBA HYPEHIU3 AJIAALAMH rbi3bi, cTapLumii nabopaHT kaeapb! KmHu4eckoi papmakonorm AsepbariixaHckoro
meanLMHCKOro yHuBepcuteta, AsepbarigxaH, AZ 1007, baky, yn. lacbim3aae, 14, e-mail: mic_amu@mail.ru

Pecbepar. Ljenb — onpefeneHve AMHaMUKW 1 KOPPENSLMOHHON B3anMOCBA3M MapKepoB MMMYHHOTO BOCManeHuns u
peornornyeckmx nokasarenemn 4o 1 nocne onTUMN3MpPOBaHHOTO NeYeHNs NALMEHTOB C NOCTUHM(apKTHOM CTEeHOKapanen.
Mamepuan u memoOsl. B nccnenoBaHve Gbino BkMOYEHO 47 NauMeHTOB C KOPOHaPHbIMK SIBMEHUSIMU B TeYeHne
3-6 mec (nogocTpas ctagms) nocne nHdapkrTa Muokapaa. KoHTponbHyto rpynny coctaBunm 25 npakTnyeckun 3gopo-
BbIX NnL. CpegHuii BospacT y 41 (87,2%) Myx4mnHbl 1 6 (12,8%) eHwwmH coctasun (59,9+1,1) roga. Peonornyeckune
nokasarenu (pubpuHoreH, Bpems TpombuHa, 3HaveHuss MHO) 1 mapkepbl uMmyHHoro Bocnanexus (TNF-anbda IL-6,
IL-8, CRP) 6bInu n3y4eHbl B ykazaHHOW rpynne naumMeHToB. Pesynbmambi u ux o6cyxdeHue. CornacHo pesynbratam
nccnegoBaHns gectabunusaums 3aboneBaHus y NauMeHToOB C NOCTUHAAPKTHON CcTeHokapauen (nogocTpas cragus)
XapakTepusoBasnach NOBbILLIEHHOW akTUBHOCTbLIO LMTOKMHOBOW cuctembl (TNF-anbda, IL-6, IL-8) n ctatnctmuyecku goc-
TOBEPHbLIM POCTOM MEeAMATOpPOoB Tsxenon dasbl (C-peakTBHbIN 6enok, MPUOPUHOreH) No CPaBHEHUIO C NPaKTUYECKN
300PpOBbIMU NI0ABMU 1 BOSIBHBIMU XPOHMYECKOW MLLeMmyeckon bonesHbto cepaua (MBC). 3HauntenbHas koppenauns
mexay TNF-anbda un IL-6 (r=0,912; p<0,01), CRP u IL-8 (r=0,466; p<0,01), TNF-anbda n dnbpuHoreHom (r=0,566;
p<0,01), IL-8 n CRP (r=0,466; p<0,01), IL-6 n dnbpuHoreHom (r=0,605; p<0,01) b obHapyeHbl B rpynne nauneHToB
C MOCTUHMAPKTHON CTeHoKapanen (n=47). BbigoOdbl. VIMMyHOMOAYNATOPbLI M CENEKTUBHbIE NPOTUBOBOCNANUTENbHbIE
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npenaparbl LenecoobpasHo BKMoYaTb B NeYeHre NOCTUH(APKTHON CTEHOKAPAUM C MMNEPLUMTOKUHEMUEN ANs ONTU-

Mu3aumm hapmakoTepanum.

Knroveensie crioga: NnocTUH(APKTHAsA cCTeHoKapaus, UMMYHHOE BOCManeHne, LMTOKMHbI, MeanaTopbl TsKenon dassbl.
Ansa ccbinku: ManaxoBa, H.A. KoppensunoHHas B3aMMOCBA3b MapkepoB MMMYHHOIO BOCManeHust U UHaMUKN
peonormyecknx nokasarenen nocrne onTMMU3aunm neYeHns naumneHToB C NOCTUHGapKTHONM cTeHokapanen / H.A. Ma-
HaxoBa // BeCTHMK COBpeMeHHOWN KnuHuyeckon meamumHbl. — 2020. — T. 13, Bbin. 1. — C.36—41. DOI: 10.20969/

VSKM.2020.13(1).36-41.

I ntroduction. It was shown the important role of
inflammation in both beginning and progressing
of atherosclerosis, as well as in transferring stable
atherosclerosis plaque to unstable stage [1]. Elevated
inflammatory markers has bad prognostic importance in
patients with non-stable angina pectoris in comparison
with stable angina [2, 3].

An important role in the formation of the pathoge-
nesis of cardiovascular diseases play an imbalance
of pro- and anti-inflammatory cytokines, such as
interleukins: interleukin-1 beta (IL1), interleukin-6 (IL-6),
interleukin-8 (IL-8), tumor necrosis factor-alpha (TNF-a)
[4,5,6,7,8]. Inflammatory cytokines (TNF-q, IL-1, IL-6)
are the markers of acute coronary events risk [9].

IL-6 not only increases the plasma concentration
of C-reactive protein (CRP), but also the level of
fibrinogen, an inhibitor of plasminogen activator-1
(PAI — plasminogen activator inhibitor-1), an inhibitor
of plasminogen activator-2 (PA1-2) and serum amyloid
A protein. An increase in TNF-a is associated with
repeated coronary events in patients with coronary heart
disease (CHD) [10]. High concentrations of TNF-a in
the blood of CHD patients are associated with a poor
prognosis [11]. Elevated IL-6 values are independent
predictors of increase of 12-month mortality incidence
[12].

Aim. To determine dynamics and correlation
relationship of immune inflammation markers and
rheological indicators before and after optimized
treatment in patients with post-infarction angina

Material and methods. 47 patients having re-angina
within 3—6 months (half-severe stage) after myocardial
infarction have been included to the research. Control
group is composed of 15 practically healthy persons.
Average age of 41 (87,2%) men, 6 (12,8%) women was
59,9+1,1. Ischemic heart disease (IHD) was diagnosed

25,0
20,01 T
15,01 '
©
Lo
z
'_
10,07
5,0 * l J_
0 T T T
Control 1t subgroup 2" subgroup
Groups
Picture 1. TNF-alpha indices in patients in 15t and 2™
subgroups

BECTHWUK COBPEMEHHOW KJIMHWYECKOW MERULWHBI

2020 Tom 13, ebin. 1

on the basis of clinical instrumental information (typical
pain syndrome in a quite state, specification of ECG
changes during daily monitoring, veloergometry test,
echocardiography). As well as depression of ST
segment has been in ECG and/or the number of attacks
has increased with passing changes as inversion of
T-wave in two or more than attacks before creation of
new Q-wave in ECG. The patients have been divided
into two subgroups. First subgroup (n=20) has been
treated only traditionally with aspirin or clopidogrel
(100%), b-adrenoblockers (92%), nitrates (75%), ACE-
inhibitors (57%), dihydropyridine Ca-blockers (8%)
according to the severity degree of the disease. Second
subgroup was additionally taken immune-modulator and
selective anti-inflammatory drugs (selverin 100 mg in
injection and meloksikam 15 mg daily) during 2 months.

Statistical analysis was performed using the
software Microsoft Excel 7,0 and STATISTICA6.0. The
results obtained were expressed as M+m. Confidence
of values’ differences was determined by Student’s
and sign criteria. Difference was considered confident
with p<0,05. For determination of correlations between
indicators we calculated correlation coefficients by
Pirson ad built correlation structures.

Results and discussion. Results of trial were
showed at the following pictures 1, 2.

As show in the diagrams, immune-inflammation
markers (TNF-alpha, IL-6, IL-8) and average concen-
tration of fibrinogen were statistically significantly
increased in patients comparing to healthy individuals
(p<0,01) (table 1).

As shown in the table 1 there is no statistic difference
between two subgroups in inflammatory markers before
treatment. TNF-alpha was 11,2+2,0 before therapy,
and 7,5+1,4 (p=0,051) after treatment in 1t subgroup;
13,312,2 before and 6,3+0,3 (p<0,001) after therapy in
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Picture 2. The IL-6 level in patients of 15t and 2" subgroups
and control group
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Table 1

Dynamics of cytokines plasma content before and after treatment in patients groups

Indices 18t group (n=20) 2" group (n=27) Control group
(n=25)
Before treatment After treatment Before treatment After treatment
TNF-alpha, pg/ml 114£2,0%** 7,5+1,4*** 13,312,2%* 6,311,181 1,6+0,3
IL-6, pg/ml 10,0+£1,9*** 7,4+1,5% 11,3+0,8*** 5,4+0,8** 1,5+0,3
IL-8, pg/ml 4,8+0,8** 3,5+0,6** 5,9+0,9*** 3,120,4**"0 1,1£0,3
CRP, mg/l 14,7+1,9** 9,5+0,9*A 14,2+0,6*** 8,4+0,7*AA 6,7+0,5

Comparing 1%t subgroup to control group *p<0,05, **p<0,01, ***p<0,001.
Comparing 2" subgroup to control group #p<0,05, ##p<0,01, ###p<0,001.
Comparing before and after treatment in the same group *p<0,05, ~p<0,01, ~"p<0,001.

2n subgroup. IL-6 was 10,0+1,9 before, and 7,4+1,5
(p=0,104) after therapy in 1%t subgroup; 11,3+1,8
before, and 5,4+0,8 (p<0,001) in 2" subgroup. IL-8 was
4,8+1,8 before the treatment, then 7,1+£1,2 (p=0,122) in
18t subgroup; 10,4+0,8 before, and 3,5+0,6 (p<0,001)
after treatment in 2" subgroup. CRP was 14,7%1,9
before treatment, 9,5+0,9 (p<0,05) after therapy in 1t
subgroup; 14,2+0,6 was before, 8,4+0,7 (p<0,001) after
therapy in 2" subgroup. Fibrinogen was 4,29+0,08
before the treatment, then 3,97+0,06 (p<0,01) in 1%
subgroup; and 4,56+0,13 before, and 3,77+0,066
(p<0,001) after treatment in 2™ subgroup (pictures 3, 4).
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I
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Picture 3. Dynamics of cytokines before and after the
treatment in the examined patients groups.
Note: 100 is conventionally accepted as control. BT —
before treatment; AT — after treatment
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Picture 4. Comparison of fibrinogen level in patients in 1¢t

and 2" subgroups with control group

T
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The level of fibrinogen before therapy was higher
in the 1st and 2nd subgroups compared with the
control group: 4,29+0,08; 4,56+0,13 and 3,53+0,06,
respectively (p<0,001 for both cases).

After 2 months therapy, the fibrinogen level was
3,97+0,06 in the 1st subgroup (the differences were
statistically significant compared to the pretreatment
level; p<0,01); in the 2nd subgroup 3,77+0,06 (the
differences in comparison with the pre-treatment level
was also statistically significant (p<0,001). Both indices
compared with the control group differed significantly
(p<0,001 and p<0,05) (picture 5).

130,0 1 % 14 Fibrinogen
uPM
120,0 mINR
110,0 A
100,0 A | ..
90,0 A
80,0 -

BT AT
1St subgroup 2nd subgroup
Picture 5. Dynamics of rheological indicators in the
examined patients.
Note: 100 is conventionally accepted as control. BT —
before treatment; AT — after treatment

There was no statistically significant difference in
INR between the 1st and 2nd subgroups. In patients
with post infarction angina, this indicator before the
start of therapy was 1,18+0,02 (their variations within
the group were 1,09-1,48) and 1,14+0,02 (variations
within the group were 1,0-1,36).

These indicators in both groups compared with the
control group differed significantly p<0,001 (for both
cases). In the control group, it was 1,43+0,06 (with
fluctuations within the group 1,1-2,1). The obtained
results indicate that in the majority of patients with post
infarction angina pectoris (95%), although the INR was
within the normal range, compared to the control it was
1,2 times lower (p<0,001). After treatment, the levels
of INR in the 1st and 2nd subgroups were 1,24+0,02
and 1,37%0,03, respectively, increasing insignificantly
compared with baseline values before treatment
(table 2).
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Table 2

Correlation between clinical laboratory indicators of patients and rheological indicators and immune-inflammation markers
in patients post-infarction angina pectoris (a, b)

a
Cytokines Age Severity degree High blood EF CRP Fibrinogen
of disease pressure
TNF-a 0,381** 0,357* 0,043 -0,399** 0,276 0,566**
IL-6 0,334* 0,322 0,247 -0,246 0,261 0,605**
IL_8 0,230 0,398** 0,165 -0,396** 0,466™* 0,563**
CRP 0,000 0,291* -0,010 0,361* | = - 0,378*
Fibrinogen 0,154 0,365 0,245 -0,246 0,378** | e
INR 0,60 -0,250 -0,330 0,082 -0,232 -0,552**
b
Cytokines INR TNF-a IL-6 IL-8 Cholesterol HDL LDL-
TNF-a -0,242 - 0,912** 0,884** 0,267 -0,013 0,221
IL-6 -0,248 -,912** - 0,906™* 0,130 0,071 -0,221
IL-8 -0,220 0,884** 0,906** - 0,376** -0,134 0,367
CRP -0,232 0,261 0,261 0,466** 0,626** -0,315 0,778**
Fibrinogen -0,552 0,566** 0,605** 0,563** 0,211 0,024 -0,330
Note: significant correlation coefficient *p<0,05; **p<0,01.
During analyzing the results of the research it is 7 TNF-alpha
shown that there is strong dependence between the i Y
, ; . 10 ) 9
levels of inflammation markers in both group, as well
as the severity degree of the disease and rheological 35
indicators (picture 6). 0 -
Strong correlation between TNF-alpha and IL-6 level
in the patients with post-infarct angina was determined 51
(r=0,912; p<0,01) (picture 7). 0
Correlation between TNF-alpha and fibrinogen levels - ()
in patients with post-infarct angina pectoris (r=0,566; |5 - q ‘ °
p<0,01) (picture 8). o CJ ‘. °
It was defined that hypersecretion of IL-6 and TNF- L) PS o
alpha can provokes recurrence of myocardial infarction, 5+ .
burden of the clinical course and prognosis of the () ‘ o
disease. In the light of the data obtained, destabilization 0 3 4 o 5 &
of the course of IHD after myocardial infarction is Fibrinogen

characterized by hypersecretion of pro-inflammatory
cytokines, increased levels of C-reactive protein and
hyperactivity of immune inflammatory reactions.

50 7 TNF-alpha

IL-6

Picture 6. Correlation between TNF-alpha and IL-6 in
patients with post-infarct angina before treatment (n=47)
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Picture 7. Correlation between TNF-alpha and fibrinogen in
patients with post-infarct angina before the treatment (n=47)

45 IL-6

Fibrinogen

Picture 8. Correlation relationship between IL-6 and
fibrinogen (n=47).
Close correlation between the level of IL-6 and fibrinogen
(r=0605; p<0,01)
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There is lack of investigations studied the rela-
tionship of immune inflammatory reactions with
hemodynamics during different variants of the clinical
course of IHD [7, 8]. So the role ofimmune inflammatory
reactions in the destabilization and more severe course
of IHD still not completely clear. In connection with the
above mentioned observation, the study of various
mechanisms, new risk factors and new approaches
to therapy for such category of patients should be
continued.

A moderate-stage hypercytokinemia without parallel
rise of acute-phase mediators in patients with chronic
IHD suggests the role of inflammatory pro-mediators
in the development of IHD and this fact can be
evaluated as a of the immune system participation in
the pathogenesis of atherosclerosis [9].

It has been established that acute-phase proteins
are the independent predictor of IHD development [10].
In our research it was confirmed that the concentration
of fibrinogen and CRB was statistically significantly
higher than in control group. Besides, there is a strong
correlation between IL-6 and CBR levels and the degree
of increase of acute-phase proteins in response to
stimulation of inflammatory cytokines.

Significant increase of the level of immune
inflammation markers in many cases associated with
the alterations of blood cells rheological properties.

The degree of cytokine imbalance varies depending
on the severity of IHD and correlates with acute-phase
proteins, which allows the usage of laboratory diagnostic
methods for objective measurement of IHD clinical
course [11, 12].

Many studies have shown that during treatment on
the traditional basis (aspirin, ACE inhibitors and statins)
the levels of cytokines in the blood plasma were not
essentially changed, except statins which demonstrates
the decrease of CRB level [13, 14, 15, 16].

In our research, the inclusion of anti-inflammatory
and immunomodulatory agents leads to a drop in
markers of inflammation in the blood plasma as well
as to improvement of the rheological properties of the
blood comparing to another patients group treated only
by the conventional therapy (without anti-inflammatory
and immunomodulatory agents).

With this in mind, immuno-modulators and selective
anti-inflammatory drugs are appropriate to include in
the treatment in post-infarction angina with hypercyto-
kinemia for optimization of pharmacotherapy.
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3HAYEHUE UHTMBULUN UHTEPNIEMKUHA 6
NP IOBEHWJIbHOM PEBMATOUOHOM APTPUTE

CAJIAM3AJLE MNOHAN 3EJIABANH Kbi3bl, cTapLumnii nabopaHT kadenps aeTckux 6oneaHer Ne2 AsepbariaxaHckoro
meanumHekoro yHuBepcuteTa, AsepbarinxaH, AZ 1007, baky, yn. lacbim3age, 14, e-mail: mic_amu®@mail.ru
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Pedbepar. Ljenb — oueHka ponu MHTepnenknHa 6 B natoreHe3e U 3Ha4YeHUe ero MHrMbuuMM Npu HOBEHUITbHOM
peBMaToMAHOM apTpuTe, a TakkKe ero y4actve B pa3BuTUN TaknMx BHECYCTaBHbIX NPOSBNEHU JaHHOro 3abonesaHus,
Kak aHemwusi, TpoMbounTo3, octeonopo3. Mamepuan u memoodsl. B nccnenosaHvum npuHAnu yvactue 54 pebeHka.
CpepnHun BospacTt geten coctasun (11,1+0,6) roga. 34 U3 HUX — 4ETU C YCTAHOBIEHHbIM AWArHO30M «HOBEHWUIbHbIN
peBMaTOMAHbLIV apTpUT» — cocTaBmnu 1-to rpynny. KoHTponbHyto rpynny coctasunu 20 NpakTU4eckn 300poBbIX AeTEN.
Bbinv npoBeaeHbl KNMHUYECKNIA aHann3 KpoBW, BKIOYaOLWNA onpeaeneHne ypoBHen reMornobuHa, ymcna aputpo-
uMTOB, TPOMBOLMTOB, NEVKOLMTOB, HenTpodmnos, COI; MMMYHONMOIMYECKMIA aHanNn3, BKIOYaOLWUIA onpeaeneHne
ypoBHsi C-peakTuBHOro 6enka, peBMaToMaHoro akropa, aHTUTernN K LMKNIMYEeCKOMY LIMTPYNMHUPOBAHHOMY nNenTuay,
YPOBEHb MHTepnerknHa 6. B GUoxvMmyeckoM aHanvae KpoBM ONpenensiniu ypoBeHb MOHU3MPOBAHHOIO KamnbLus.
AKTUBHOCTb 3aboneBaHunsa onpegensanack no nhaekcy DAS28 (Disease Activity Score), ocHOBaHHOMY Ha UCcCneaoBaHum
28 cyctaBoB. Ctatnctnyeckas obpaboTka LudpoBoro matepuana bbina BbiNnonHeHa MeTogamm BapuavumoHHoro (Mann —
Whitney, Moses), koppensuunoHHoro (Spearman) n ROC-aHanm3oB B ctatuctudeckom nakete IBM SPSS Statistics-21.
Pe3ynbmamal u ux o6cyxdeHue. bbino 06HapyXeHO JOCTOBEPHOE MOBbLILLIEHWE YPOBHSI UHTEPIEKMHA 6 B 1-1 rpynne
nauneHTOB NO CPaBHEHWIO C KOHTPOMBbHOM FPYMNMow, yCTaHOBNEHa NOMNOXUTENbHaA KOpPensuMOoHHas CBA3b YPOBHS
WHTEPNenkMHa 6 ¢ YMcrnom TpoMOOLMTOB, NMOHUKEHUEM KOHLEHTPALIMU MOHU3MPOBAHHOIO KanbLWs, NOHWXEHNEM
yucna apUTPOLIMTOB M YPOBHSA remornobuHa. PesynstaTel NOATBEPXKAAIOT 3HAYMMYIO POfib MHTEprenkuHa 6 B naTo-
reHese BEHWMbLHOIO PEBMATOWAHOMO apTpuTa M ero yvyactve B pasBUTUM BHECYCTaBHbIX NPOSIBNEHUNA. BbieoObl.
[MpumeHeHne NHIMBUTOPOB NHTEpPNEKMHa 6 N03BONAET AOCTUYb CYLLECTBEHHOrO Nporpecca B e4eHnn FOBEHUMBLHOTO
peBMaToOMAHOrO apTputa 1 paccMaTpuBaTb MHIMOMLMIO AAHHOTO LMTOKMHA Kak OOHO U3 Hambonee nepcnekTuBHbIX
HanpasneHun dapmMakoTepanum atoro 3abonesaHus.

Knroyeenbie cnoea: 10BEHWIbHbIN PEBMATOUOHBIV apTPUT, LIUTOKMHbLI, UHTEPNEVKNH 6, MHMouuums.
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