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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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PATIENTS WITH ACUTE CORONARY SYNDROME IN POPULATION GEORGIA
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!Ivane Javakhishvili Thilisi State University, Tbilisi, Georgia.
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Abstract.

Background: Coronary collateral circulation (CCC) has been
shown to have a prognostic role in acute myocardial infarction
(MI). We aimed to identify factors associated with CCC
development in patients with acute myocardial ischemia.

Methods: In the present analysis, 673 consecutive patients
aged 27 — 94 years (64.7+11.48) with acute coronary syndrome
(ACS), who underwent coronary angiography within the first
24 hours after symptom onset were included. Baseline data,
including sex, age, cardiovascular risk factors, medication,
antecedent angina, prior coronary revascularization, EF%,
blood pressure levels were obtained from patient medical
records. The study individuals were divided into two groups:
patients with Rentrop grade 0 to 1 were classified as the poor
collateral group (456 patients), and the patients with grade 2 to
3 - as the good collateral group (217 patients).

Results: Prevalence of good collaterals of 32% was found.
Odds of good collateral circulation increases with higher
eosinophil count - OR=17.36 (95% CI: 3.25-92.86); history
of MI (OR=1.76; 95% CI:1.13-2.75); multivessel disease
- OR=9.78 (95% CI: 5.65-16.96); culprit vessel stenosis -
OR=3.91 (95% CI: 2.35-6.52); presence of angina pectoris > 5
years - OR=5.55 (95% CI:2.66-11.57) and decreases with high
N/L- OR=0.37 (95% CI:0.31-0.45) and male gender - OR=0.44
(95% CI1:0.29-0.67). High N/L is a predictor of poor collateral
circulation, with 68.4 sensitivity and 72.8% specificity (cutoff:
2.73*%10°).

Conclusions: Relative chance of good collateral circulation
increases with the higher number of eosinophils, presence of
angina pectoris with duration of more than 5 years, history of
past myocardial infarction, culprit vessel stenosis, multivessel
disease, and reduces if patient is male and has high N/L ratio.

Peripheral blood parameters may serve as an additional simple
risk assessment tool in ACS patients.

Key words. Coronary collateral circulation, predictors, acute
coronary syndrome.

Introduction.

Coronary collateral Circulation (CCC) is an alternative source
of blood supply to myocardium Jeopardized by the ischemia
in chronic as well as acute coronary artery disease (CAD).
Coronary collaterals exist in humans, even without CAD (so
called native collaterals). Coronary collateral (CC) development
exhibits wide inter individual variation. The initial formation
of bypass arterial connections refers to embryonic period and
affected mainly by genetic factors [1]. It has been shown up to
39% prevalence of visible coronary collaterals in a population
free of CAD [2]. However, in non-obstructed epicardial artery
blood flow through collaterals is minimal or equal to zero.
Coronary artery stenosis and occlusion are dominant triggers
for coronary collateral growth/remodeling [3-7]. Arteriogenesis
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or remodeling of preformed collateral vessels is leading
mechanism of collateral development in stable CAD [4]. Main
source of collateral circulation in acute settings is recruitment of
pre-formed collaterals. However, acute ischemia is associated
also with angiogenesis — formation of new capillary circulation
around peri-ischemic area [8]. Interestingly, coronary collateral
development reflects severity of CAD, and on the other hand,
remodeled collateral network as an alternative source of blood
supply has a protective effect with regard to jeopardized
myocardium during ischemia. Several studies have addressed
prognostic role of CCC in acute myocardial infarction (MI)
[4,6,7,9-11]. It has been detected CCC preventive role against
cardiogenic shock and left ventricular (LV) aneurism formation
in MI patients [4]. Several factors other than pressure gradient
along the native collaterals connecting to the constricted vessel
may potentiate remodeling and development of collateral
network, including white blood cell (monocytes, neutrophils,
lymphocyte) recruitment and release of inflammatory mediators,
growth factors (vascular endothelial growth factor, fibroblast
growth factor, transforming growth factor - [TGF-$]), MMP-s,
chemokines [4,12]. However, they cannot fully explain the
mechanisms of CCC formation. Factors influencing coronary
collateral formation may play a role in prediction of prognosis
in acute and chronic CAD patients.

We aimed to identify factors associated with CCC development
in patients with acute myocardial ischemia.

Materials and Methods.

In the present analysis, 673 consecutive patients aged 27
— 94 years (64.7+11.48) with acute coronary syndromes
and documented CAD were included. All study individuals
underwent coronary angiography within the first 24 hours
after symptom onset in the Department of Cardiology,
SamgoriMediClinic (Tbilisi, Georgia) between January 2014
and January 2017.

Baseline data, including sex, age, cardiovascular risk factors:
hypertension, diabetes mellitus (DM), dyslipidemia, transient
ischemic attack (TIA), smoking status, relevant medication,
antecedent angina pectoris, coronary revascularization
(coronary artery bypass surgery- CABG or percutaneous
coronary intervention -PCI) history, ultrasound parameters of
left ventricular systolic and diastolic function such as: ejection
fraction, regional wall motion abnormalities, also systolic and
diastolic blood pressure levels were obtained from patient
medical records.

Diabetes melitus was defined as a history of DM, the use
of antidiabetic drugs or fasting plasma glucose levels of >7
mmol/L. Hypertension (HT) was defined as a history of HT
or use of antihypertensive drugs, or a blood pressure >140/90
mmHg. Smoking status was defined as current smoking. The
study protocol was approved by the local ethics committee.
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Patients with renal dysfunction (serum creatinine level >132.6
umol/L), severe valvular disease, myocardial or pericardial
disease, and inconclusive angiography data were excluded from
the study. Patients who were diagnosed with hematological
disease, cancer, systemic inflammatory or autoimmune diseases,
thrombocytopenia and the use of anticoagulant agents were also
excluded from the study.

Angiographic evaluation and CC grading.

Coronary angiography was performed through the radial artery
for all patients using the Seldinger technique. Each angiogram
was interpreted by two experienced cardiologists who were
blinded to the patient’s clinical features and other diagnostic
tests results.

CC vessels were graded according to Rentrop grading system
of 0 to 3:

0 = no filling of any collateral vessel.

1 = filling of the side branches of the artery to be perfused
by collateral vessels without visualization of the epicardial
segment.

2 = partial filling of the distal epicardial segment by collateral
vessels.

3 = complete filling of the distal epicardial segment by
collateral vessels.

The study population was divided into two groups according to
the Rentrop collateral score: patients with grade 0 to 1 collateral
development were classified as the poor collateral group(456
patient); and patients with Rentrop grade 2 to 3 collateral development
(217 patient) were classified as the good collateral group.

Biochemical and hematological parameters.

All patients were evaluated by hematological indices, such
as High sensitive troponin (Microplate Reader RT-2100C),
serum creatinine was measured by a blood counter (Humalyzer
3000), Redcell, platelet count, white blood cell (WBC) count,
differential counts (neutrophil, lymphocyte, eosinophil, and
monocyte) and percentages were analyzed using the automatic
blood counter( Human Count 30™). All measurements were
performed 30 min after blood collection. The neutrophil/
lymphocyte ratio (N/L) was calculated as the absolute count of
neutrophils divided by the absolute count of lymphocytes.

Statistical Analysis.

Continuous variables are expressed as mean + SD, and
categorical variables as frequencies and percentage. Continuous
variables were compared with the use of the two-tailed
independent t test and variance homogeneity by Levene’s test,
and categorical variables with the use of the Fisher's Exact
Test. P value < 0.05 was considered as statistically significant.
Multivariable logistic regression analysis was performed to
identify the independent predictors of CCC. Oddsratios (OR) with
corresponding 95% confidence intervals were calculated using
a forward stepwise regression. Receiver operating characteristic
(ROC) analysis was used to detect the cut off value of N/L and
eosinophil count in the prediction of CCC. Correlation analysis
between continuous variables was performed using the Pearson
correlation and Spearman correlation analyses was used for
categorical variables. All statistical analyses were performed
using SPSS version 23.
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Results.

The distribution of patients according to acute coronary
syndrome and CCC is given in Figure 1.

According to CC circulation, the difference between the groups
is not statistically significant.

The distribution of patient’s initial characteristics according to
the collateral circulation is shown in the Table 1.

The group labeled as having “good collateral circulation”
shows statistically significant high prevalence of older age,
female gender, history of angina pectoris of more than 5 years,
TIA, previous MI, multivessel disease, EF=<35%, and diastolic
dysfunction, such as pseudo normal, or restrictive filling. The
group labeled as “bad collateral circulation” reveals significantly
higher prevalence of alcohol consumption, vascular stenosis
inducing ischemia, EF>45%, and normal diastolic function.

Statistically significant difference in extent of CCC between
STEMI, Non-STEMI and UA patients was not detected.

The Table 2 shows mean values of blood components and
biochemical features for groups with good and bad collateral
circulation.

Mean values of serum creatinine and eosinophils were
significantly elevated in a group with good collateral circulation
compared with the other group. However, mean values of
lymphocytes and N/L were low.

ROC curve analysis showed that the eosinophil count is
prognostic for good collateral circulation with 59.0% sensitivity
and 63.6% specificity (cutoff:>0.18*10°) (Figure 2); Area Under
the Curve - AUC=0.613+.024 (95% CI:0.565-0.660), p<0.0001
(poor diagnostic accuracy).

According to the ROC curve analysis, the high N/L is the
predictor of poor collateral circulation (Figure 3), with 68.4
sensitivity and 72.8% specificity (cutoff:>2.73*10%); AUC
=0.752+0.019(95%C1:0.714-0.790), p<0.0001 (fair diagnostic
accuracy).

Based on multivariate logistic regression analysis, eosinophil
count, presence of angina pectoris > 5 years, history of M1, and
culprit stenosis were associated with an increased likelihood of
“good collaterals” and high N/L increases the likelihood “bad
collaterals” in the study population (Table 3).

The Table 3 shows the results of logistic regression analyses for
the independent predictors of good CCC in the study subjects.

Regression analysis showed that the odds of good collateral
circulation increases with the increased number of eosinophils,
presence of angina pectoris with duration of more than 5 years,
history of past MI, culprit vessel stenosis, multivessel disease,
and is reduced if patient’s gender is male and N/L is high.

Discussion.

Anastomoses between large coronary vessels /coronary
collaterals have limited role in myocardium blood supply in
individuals free of CAD. It has been shown wide variation in
CC development in healthy subjects. Further investigations
elucidated the role of genetic polymorphism in” native
collateral” development as well as CC remodeling capacity.
In other words, more developed “native” collateral network
has higher potential for enlargement/ remodeling. The main
stimulus for CCC remodeling is epicardial coronary artery
stenosis. Arteriogenesis/enlargement of collateral vessels takes
3-4 weeks [13].
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Table 1. Patients’ characteristics according to the collateral circulation.

Poor CCC Good CCC
Factors N=456 N=217 P
n (%) or (MeanxSD) n (%) or (MeantSD)
AGE Years (Mean+SD) 63.30+11.77 67.55+10.26 <0.0001
SEX Female, n(%) 146(32.02) 90(41.47) 0.0162
Male, n(%) 310(67.98) 127(58.53) 0.0162
Alcohol, n(%) 177(38.82) 64(29.49) 0.0184
Smoking, n(%) 255(55.92) 112(51.61) 0.2948
Cardiovascular risk factors |Hypertension, n(%) 346(75.88) 173(79.72) 0.2676
DM, n(%) 92(20.18) 54(24.88) 0.1664
Dyslipidemia, n(%) 186(40.79) 100(46.08) 0.1947
Documented, n(%) 218(47.81) 142(65.44) <0.0001
History of 1 Month, n(%) 120(26.32) 56(25.81) 0.8884
Angina pectoris History of 1 Year, n(%) 55(12.06) 25(11.52) 0.8398
From 1 to Syear, n(%) 26(5.70) 18(8.29) 0.2039
More than 5 years, n(%) 17(3.73) 43(19.82) <0.0001
History of TIA, n(%) 27(5.92) 19(8.76) 0.1737
cardiovascular History of MI, n(%) 108(23.68) 86(39.63) <0.0001
disease History of PCI or CABG, n(%) 99(21.71) 46(21.20) 0.8801
LM, n(%) 15(3.29) 23(10.60) 0.0001
LAD, n(%) 186(40.79) 145(66.82) <0.0001
RCA, n(%) 193(42.32) 149(68.66) <0.0001
Angiographic and LCX, n(%) 162(35.53) 115(53.00) <0.0001
procedural characteristics rslzoe/zl)o sis of Culprit vessel, 334(73.3) 178(82.21) 0.0125
Culprit vessel identified 217(100) 438(96.05) 0.0030
Multivessel disease, n(%) 45(9.87) 98(45.16) <0.0001
EF >45% , n(%) 289(63.38) 111(51.15) 0.0025
EF -36-45%, n(%) 125(27.41) 75(34.56) 0.0580
LV function EF <=35%, n(%) 42(9.21) 31(14.29) 0.0479
EF%(Mean+SD) 46.84+8.46 45.1349.11 0.0205
Xi; motion abnormalities, 35, ¢ 97) 180(82.95) 0.0760
Normal, n(%) 88(19.30) 20(9.22) 0.0008
Impaired relaxation, n(%) 241(52.85) 116(53.46) 0.8833
Diastolic dysfunction Pseudonormal filling, n(%) 81(17.76) 54(24.88) 0.0311
Restrictive Filling 8(1.75) 14(6.45) 0.0013
Not identified, n(%) 38(8.33) 13(5.99) 0.2838

CABG - coronary artery bypass grafting; CCC- coronary collateral circulation, DM - DiabetisMelitus; EF - ejection fraction, LAD - left anterior
descending; LM - left main coronary artery, LV - left ventricular; LCX - left circumflex; MI - myocardial infarction, PCI - percutaneous
coronary intervention; RCA - right coronary artery, TIA - transitory ischemic attack; UA - unstable angina;
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Distribution of patients according to ACS and CCC(%)
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Figure 1. Distribution of patients according to ACS and CCC.
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Table 2. Peripheral blood components and biochemical features according to the collateral circulation.

Factors Poor CCC(Mean+SD) Good CCC(Mean+SD) P
N=456 N=217

Troponin ng/ml 7.51+13.74 5.91+10.23 0.1281
Creatinine, mmol/l 98.734+25.09 106.12+35.76 0.0021
Red blood cell count x10'%/1 4.33+0.51 4.32+0.55 0.8970
Platelet count x10 */1 213.414+27.05 214.00+23.68 0.7731
WBC x10 /1 8.76+2.27 8.98+2.59 0.2500
NC x10°1 5.94+1.84 4.78+1.93 <0.0001
ECx10°1 0.17+0.10 0.22+0.13 <0.0001
LCx10%1 2.04+0.89 2.254+0.90 0.0045
N/L 3.28+1.24 2.28+0.82 <0.0001

CCC- coronary collateral circulation; EC-Eosinophil count; LC - lymphocyte count; NC - neutrophil count; N/L - neutrophil-lymphocyte ratio;
WBC - white blood cell count.

Table 3. Multivariable binary logistic regression analysis for the independent predictors of good CCC.

Variables p OR 95% C.I.for OR

EC 0.0009 17.36 3.25 92.86
N/L 0.0000 0.37 0.31 0.45
Male 0.0001 0.44 0.29 0.67
History of MI 0.0126 1.76 1.13 2.75
Multivessel disease 0.0000 9.78 5.65 16.96
Stenosis of Culprit vessel 0.0000 3.91 2.35 6.52
Presence of agina pectoris > 5 years 0.0000 5.55 2.66 11.57

CCC- coronary collateral circulation; CI, confidence interval, OR, odds ratio; EC-Eosinophil count; N/L - neutrophil-lymphocyte ratio.
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Figure 2. ROC curves for EC value in the prediction of high-grade coronary collateral circulation.
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Figure 3. ROC curves for N/L value in the prediction of high-grade
coronary collateral circulation.

The existence of gender differences in relation to the coronary
collateral circulation and its determining factors is debatable
[14]. Our study showed that the number of females who are in
good collateral group is statistically higher than that of males
and the male gender reduces the likelihood of developing
collaterals.

Several studies have addressed CCC in Acute MI. In our
study in patients with ACS who underwent PCI within 24 hours
after symptom onset, the prevalence of visible good collaterals
(Rentrop 2 or 3) was 32% without significant differences
between study population (STEMI, NSTEMI, UA) . It has been
detected ‘good collaterals” (by high Rentrop scores) in 10-
40 % of patient with acute MI [15]. In the study on coronary
collateral appearance timing during STEMI [7], it has been
shown that the presence of CC increases within the first 24
hours, with 19% of patients showing visible CC after 6 hours
versus 40% of patients after 24 hours. After acute coronary
occlusion, main mechanism of CC activation is recruitment
of pre-formed collateral vessels. Angiogenesis (sprouting of
capillaries) is another protective mechanism [16]. Among our
study variables, history of angina > 5 years, age, occlusion of
culprit artery, multivessel disease, identified culprit vessel,
EF%, N/L ratio and eosinophil count appeared to be strongly
associated with presence of good CCC (Rentrop 2-3). All other
factors (DM, AH, dyslipidemia, smoking) have shown non-
significant association with CCC occurrence in ACS patients
included in our study. Similar findings were reported by other
studies [16].

Pre-infarction angina may lead to the development of good
CCC before acute MI and as a result, visible collaterals may
appear in early MI. Antecedent stenosis of culprit artery (before
acute occlusion by thrombus) may lead to CCC remodeling
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[17]. It has been shown that pressure gradients occurring due
to chronic occlusion or dynamic stenosis act as triggers for
collateral recruitment. Billinger et al. showed that repetitive,
2-min occlusions of a coronary artery increase CC flow and
recruitment [9]. Regression analysis in our study revealed that
history of angina is the independent predictor of good CCC in
patients with ACS (OR- 4.83, 95% CI 2.44 — 9,56). Similar
results were obtained by previously conducted studies [17].

It has been suggested that older age may result in low capacity
of remodeling/arteriogenesis [1]. In contrast of previous study
results, we have found that advanced age was associated with
better CCC [18]. We may speculate that high prevalence of
good CCC revealed in our study could be explained by the
longer duration of CAD and high-grade chronic occlusion and
related remodeling of preformed collateral arteries.

Our study indicated that angiographic evidence of culprit
artery occlusion is a predictor of high grade CCC (Rentrop
2-3). We also found that multivessel disease is associated with
“good collaterals”. We suggested that more severe and frequent
episodes of ischemia associated with multivessel disease may
cause recruitment of pre-formed collateral arteries. Association
of high grade CCC with identified culprit vessel detected by our
study may be related to remodeling of collateral circulation both
by stenotic lesion of epicardial artery and thrombus formation
few days before occlusion. In contrast, in patients with
unidentified culprit vessel low grade CCC may be associated
with early spontaneous thrombolysis in epicardial artery without
significant stenosis.

One of the variables associated with CCC development
appeared to be EF%. Lower EF% in patients with “good
collaterals” may be caused by more severe CAD in patients with
high degree CCC as well as high prevalence of past MI in this
group of individuals.

Based on our study results, eosinophil count and N/L ratio
have been revealed to be independent predictors of the
CCC. Previously it was reported that peripheral blood count
parameters are associated with severity and prognosis of CAD,
including acute MI [16,19,20-23].

Recent observations suggest that eosinophils may have a
role in coronary atherosclerosis. The association between
eosinophil count and increased risk for cardiovascular event
has been indicated [20]. It has been shown that eosinophils
play an important role in the development of thrombosis in
patients with ACS [24,25]. Some of the eosinophil mediators
activate thrombosis. Eosinophils synthesize mediators such as
leukotriene C4 (a potent vasoconstrictor) and activate release
of a number of vasoactive substances, including histamine,
prostaglandin D2 and leukotrienes C4 and D4, from mast cells
and basophils [26].

The study by Wang et al. revealed correlation between increased
eosinophil count and high-grade CCC in patients with UAP [7].
The authors demonstrated that eosinophils can independently
predict the presence of high-grade CCC with 72.5% sensitivity
and 58.4% specificity (AUC: 0.681), in patients with UA.
Verdoia et al. [27] concluded that high eosinophil count is not
independently associated with the severity of CAD, but appears
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to be confounded by their link with major cardiovascular
risk factors. Our study showed 59.0% sensitivity and 63.6%
specificity of eosinophil count in the prediction of high-grade
coronary collateral circulation in ACS (STEMI, NSTEMI and
UA) patients (low rate).

A number of studies demonstrated the association of
cardiovascular risk with neutrophil count and N/L ratio.
The N/L ratio is considered effective in predicting increased
cardiovascularrisk. A few studies have addressed the relationship
between N/L and CCC. Nacar et al. [28] showed that high
N/L is associated with poor coronary collateral circulation in
patients with CTO (sensitivity of 95% and a specificity of 90%
for the prediction of CCC). The similar result was reported by
Kalkan et al [29]. It has been shown that N/L predicts poor CCC
with 77% sensitivity and 65% specificity in CAD patients with
CTO. According to the data of Siregar et al., higher N/L ratio
is useful in predicting poor coronary collateral circulation in
stable coronary heart disease with multivessel disease. The N/L
ratio >1.99 was independently associated with impairment in
coronary collateralization. This value had a sensitivity of 78.9%
and specificity of 52% [21]. According to our study results,
the high N/L is the predictor of poor collateral circulation with
68.4 % sensitivity and 72.8% specificity (cutoff:>2.73*10°).
Inflammatory processes inhibit nitric oxide (NO) production
and reduce NO bioactivity, thereby inhibiting the formation of
collaterals. Both the number of neutrophils and lymphocytes are
inflammatory markers, and their ratio is an important predictor
of the occurrence of collaterals [30,31].

Conclusion.

The likelihood of good collateral circulation increases with the
increased number of eosinophils, presence of angina pectoris
with duration of more than 5 years, history of past myocardial
infarction, culprit vessel stenosis, multivessel disease, and
decreases with the male gender and high N/L ratio.

Peripheral blood parameters may serve as an additional simple
risk assessment tool in ACS patients considering that CCC has
prognostic value in patients with ACS.
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cnobilia koronaruli kolateraluri cirkulaciis (kkc) prognozuli
roli mwvave Mmiokardiumis infarqtis gamosavalSi.

Cveni mizani iyo miokardiumis mwvave iSemiis mqone
pacientebSi koronaruli kolateraluri sisxlZarRvebis
ganviTarebasTan dakavSirebuli faqtorebis identificireba.

meTodebi. gamokvleul igna 27-dan 94 wlamde asakis
673(64.7+11.48) Tanamimdevruli pacienti mwvave koronaruli
sindromiT, romlebsac CautardaT koronaruli angiografia
simptomebis dawyebidan pirveli 24 saaTis ganmavlobaSi.
Seswavlil igna sabaziso monacemebi - sqesi, asaki, gul-
sisxlZarRvTa risk-faqtorebi, miRebuli medikamentebi, EF%,
arteriuli hipertenzia, stenokardia da koronaruli revaskularizacia
anamnezSi. gamokvleuli pirebi daiyo or jgufad: pacientebi 0-1
klasebiT Rentrop-is skalis mixedviT ganawilebuli iyvnen cudi
kkc-s jgufSi (456 pacienti), xolo pacientebi 2-3 klasiT (217
pacienti) ganawilebuli iyvnen kargi kkc-s jgufSi. Sedegebi:
dafigsirda kargi uzrunvelyofis 32%-iani upiratesoba. kargi kkc-s
Sansebis fardobas zrdis eozinofilebis raodenoba - OR = 17,36
(95% CI: 3,25-92,86); MI anamnezSi - OR=1.76 (95% CI: 1.13-
2.75); mravalsisxlZarRvovani dazianeba - OR=9,78 (95% CI:
5,65-16,96); dainteresebuli arteriis stenozi - OR=3.91 (95% CI:
2.35-6.52); stenokardia > 5 weli - OR = 5,55 (95% CI: 2,66-
11,57) da amcirebs - N/L - OR = 0,37 (95% CI: 0,31-0,45);
mamrobiTi sgesi - OR = 0.44 (95% CI: 0.29-0.67). maRali N/L
aris cudi kolateraluri sisxlis mimoqgcevis maCvenebeli 68.4
mgrZnobelobiT da 72.8% specifikurobiT (Cutoff:2.73*109).

daskvnebi: kargi koronaruli kolateraluri sisxlis mimoqcevis
albaTobas zrdis eozinofilebis raodenoba, stenokardiis arseboba
5 welze meti xnis ganmavlobaSi, miokardiumis infarqtis
anamnezSi, dainteresebuli arteriis stenozi, mravalsisxlarRvovani
daavadeba da mcirdeba, mamakacebSi da N/L-is zrdasTan
erTad.

periferiuli sisxlis mniSvnelobebi SeiZleba gaxdes riskis
Sefasebis damatebiTi martivi instrumenti ACS-is mgqone
pacientebSi.

sakvanZo sityvebi: koronaruli kolateraluri sisxlis mimoqceva,
prediqtorebi, mwvave koronaruli sindromi.

Onenka NPeINKTOPOB KOPOHAPHOIO KOJUIATEPATHLHOTO
KPOBOOOpAaIleHHS] Y MANMEHTOB € OCTPHIM KOPOHAPHBIM
cuHApoMoM B nomyJsinuu ['py3un

"Jurorumze M., 'Ilarasa 3., *Taéopuaze U. U., 'Jlomus H,
ICaamaweunu I, 'Illapawuoze H.

"Tounuccruti 2ocyoapcmeennviil ynusepcumem umenu HMsana
Jicasaxuweunu, Tounucu, I pysus

2 I'pysunckuti Ynueepcumem umenu Jlasuoa Aemawenebenu,
Tounucu, I pyzus

A0cTpakT

AkTyajgbHocTh:  [lokazana  mporHoctuyeckas  poJjb
KOpOHapHOTo KoyuarepaisHoro kpoooopamienust (KKK) mpn
octpom NIM.

Ilean: BEIsIBNICHNE PAKTOPOB, ACCOLMMPOBAHHBIX C Pa3BUTHEM
CCC y GonbHBIX C OCTPOH HIIEMHUEH MHOKap/a.

MeTtoapi: B ananu3 Obutn BKIIFOUSHBI 673 MOCIIEA0BATEIEHBIX
manyenTa B Bozpacre ot 27 1o 94 ner (64,7+11,48) ¢ octpum
kopoHapHbIM cuHApoMoM (OKC), koTopbiM ObLTa MpoBeleHa
KOpoHapoaHTHorpadus B Te4eHHE NEpBBIX 24 yacoB mocie
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MOSIBJICHHS] CUMIITOMOB. BBITH MOIy4eHbl UCXOJHBIE JaHHEIE,
BKJIIOYasl TM0JI, BO3DPAcCT, CEPJIEYHO-COCYIUCThIE (HaKTOPHI
pucka, MenukameHtosHoe neueHue, EF%, creHokapaus,
apTepHaibHas THIIEPTEH3Ws, KOpPOHApHas PeBACKYJISIpU3aLns
B aHamHe3e. Vccienyemble nuua ObIIM paslielieHbl Ha JBE
rpymmsl: manueHTs! ¢ 0—1-# crenensmu o nikane Rentrop Opun
OTHECEHBHI K I'PYIIIE IJI0X0r0 KoJIaTepalibHOM nupysiun (456
YEIIOBEK), a MAIlMEHTHI cO 2—3-ii cTeneHpo (217 manueHToB) —
K IpyMIe XOpOIIeH.

PesyabraTer: OGHapyxeHo npeodnaganue KKK - 32%.

OTtHomeHue LIAHCOB XOpOLIEro KOJJIaTepaTIbHOr O
KpOBOOOpAIIEHHs YBEIMYMBAET KOJIMYECTBO DO3WHO(HIIOB
- oI = 17,36 (95% OU: 3,25-92,86); UM B anamHese -
OlI=1,76 (95% AW: 1,13-2,75); MHOTOCOCY TUCTOE MTOPAKECHUE
- OIII=9,78 (95% AU: 5,65-16,96); CTeHO3 BHHOBHOTO COCYJa
- OlI=3,91 (95% OW: 2,35-6,52); Hanuuue creHokapauu > 5
net - OILL = 5,55 (95% AU: 2,66-11,57) u camxenne N/L- OIII
=0,37 (95% AU: 0,31-0,45); Mysxckoit moxn - OILL = 0,44 (95%
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JA: 0,29-0,67). Beicoknii N/L siBisieTcst peANKTOPOM IIIIOXOTO
KOJUTaTepalibHOTO KPOBOOOpALIEHUs] C UYYBCTBHTEIHLHOCTBHIO
68,4 wu cmnemuduuHocTeio 72,8%. (Otceuka:>2,73*109).
Bericokuit N/L SIBJIAETCS IIPEAUKTOPOM IJI0XOT0
KOJUTaTepallbHOTO KPOBOOOpALIEHUs] C UYYBCTBHTEIHLHOCTBHIO
68,4 u cnetuduarocThIO 72,8%. (OTCceuka:>2,73*109).

BoiBogpl.  OTHOcHTeNnbHass ~ BEPOSITHOCTH  XOPOIIETO
KOJUTaTepalibHOTO KPOBOOOPAIIEHNS yBEIMYUBAET KOJIMYECTBO
903MHO(QUIIOB, HAJIMYUE CTEHOKApAWH HPOJOIDKHTEIEHOCTHIO
Ooniee 5 ner, mepeHeceHHbIH WHPAPKT MHOKap/a B aHaMHe3e,
CTEHO3 BHHOBHOTO» COCY/a, MHOTOCOCYIMCTOE MOpaKeHNnEe U
CHIDKAETCSI, €CIIU TI0JT TMaleHTa My»xckoi 1 N/ JI.

[Tokazatenn mnepudepruyeckoil KpOBH MOTYT CIYXHTh

JIOTIOJTHUTENIBHBIM TIPOCTBIM MHCTPYMEHTOM OLIEHKH PHCKa Y
naruentos ¢ OKC.

KiroueBnbie cJI0Ba: KOpOHapHOE KoJIIaTepaabHOe
KpoBoOOpallleHne, MNpPEAUKTOPbI,  OCTPBIA  KOPOHAPHBIN
CHHJIPOM.
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