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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
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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AN ALGORITHM FOR PROGNOSIS OF RECURRENT MYOCARDIAL INFARCTION
IN TYPE 2 DIABETES MELLITUS PATIENTS FOLLOWING DETERMINATION
OF ENDOTHELIAL DYSFUNCTION MARKERS

Minukhina D., Babadzhan V., Minukhin D., Krasnoyaruzhskiy A., Yevtushenko D.

Kharkiv National Medical University, Ukraine

Acute myocardial infarction (AMI), as one of the most com-
mon forms of ischemic heart disease (IHD), continues to occupy
one of the leading places among causes of mortality. Diabetes
mellitus (DM) is one of the risk factors for AMI, which can com-
plicate the course of AMI [9].

Some indices of endothelial dysfunction, which have a key
role in the development of adverse cardiovascular events, are as-
sociated with high risk of cardiovascular complications, which
determines the relevance of the study of the relationship be-
tween markers of endothelial dysfunction as predictors of their
occurrence [8]. Diabetes mellitus is one of the most dangerous
risk factors for AMI, which can complicate its course [4]. En-
dothelial vasodilator system dysfunction, which is accompanied
by lower levels of nitric oxide (NO), is a typical sign in patients
at risk for coronary artery disease, so coronary vasodilator dys-
function may involve prolonged progression of atherosclerosis
and cardiovascular events [1,5]. A recent meta-analysis by Xuan
C. etal., which included 4713 participants, demonstrated that an
increase in the level of asymmetric dimethylarginine (ADMA),
which is a competitive nitrogen oxide inhibitor, is associated
with an increased risk of IHD [12]. The high risk of vascular
catastrophes is a motive for the study of pathogenic mechanisms
of thrombotic formation in type 2 diabetes. Type 1 plasminogen
activator inhibitor (PAI-1) is known to be a member of the su-
perfamily of serine protease inhibitors and the main fibrinolysis
inhibitor in the plasminogen activator system [3]. A high con-
centration of PAI-1 plays a key role in the pathogenesis of arte-
rial and venous thrombosis and contributes to thrombotic events
[10]. There is evidence that this marker is used as a predictor of
mortality due to cardiovascular failure [2].

The purpose of this study was to elaborate a mathematical
model for prediction of the development of recurrent myocardial
infarction in patients who had acute myocardial infarction with
concomitant type 2 diabetes mellitus.

Material and methods. The study included 73 patients with
AMI and concomitant type 2 DM (among them 43 men and 30
women, mean age 62.73+1.39 years). Control group comprised
20 practically healthy persons (including 10 men and 10 women,
mean age 60.85+1.37 years).

The patients were divided into clusters using hierarchi-
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cal cluster analysis: Cluster 1 (20 patients, mean age 62.0+2.4
years), Cluster 2 (53 patients, mean age 63.0+1.7 years).

AMI was diagnosed according to the Order of the Ministry
of Health of Ukraine No. 455 as of 02.07.2014 “Unified clinical
protocol for emergency, primary, secondary (specialized) and
tertiary (highly specialized) medical care and medical rehabilita-
tion of patients with acute coronary syndrome with ST segment
elevation, based on clinical, electrocardiographic and biochemi-
cal criteria” [11].

Quantitative PAI-1 content was determined by immunoas-
say method using a commercial test system manufactured by
Technoclone PAI-1 ELISA Kit (Austria) on the 1% day of myo-
cardial infarction. Biochemical study included determination
of total cholesterol (TC) and high-density lipoprotein (HDL),
low (LDL) and very low density (VLDL), carried out by peroxi-
dase method using “Cholesterol Liquicolor” reagent kit manu-
factured by “Human” (Germany) in blood serum stabilized by
heparin. The level of triglycerides (TG) was determined by
enzymatic colorimetric method using “Triglycerides GPO” re-
agent kit manufactured by “Human” (Germany). Determination
of glycosylated hemoglobin was carried out by high-speed chro-
matography using automatic analyzer Adams Alc according to
the generally accepted method. Determination of blood insulin
levels was performed using a commercial test system manufac-
tured by DRG Instruments GmbH (Germany).

All the patients underwent one- and two-dimensional echo-
cardiography (EchoCG) using ultrasound device “Radmir”
T1228A (Kharkiv, Ukraine).

Statistical processing of the results of the study was conduct-
ed using Statistica 6.0 software. The relationship between the
signs was determined by calculating the nonparametric Pearson
%2 criterion. The results were considered significant at p <0.05.
Correlation analysis (correspondent analysis) was used to visu-
alize the relationship between the event (recurrent infarction)
and markers (PAI-1, ADMA, creatinine phosphokinase, end-
diastolic value (EDV)), which allows us to provide frequency
tables in the form of distances between variables in a space of
lower dimension, reflecting the level of interconnection between
the indices: the closer the arrangement of signs to each other, the
closer the connection [6].
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Results and heir discussion. At the first stage of the study the
patients were distributed to the clusters according to the sever-
ity of the disease (Table 1). Cluster 2 patients, in comparison
with Cluster 1, had significantly higher indices of atherogenic
fractions of lipid (total cholesterol, low density lipoprotein cho-
lesterol, very low density lipoprotein cholesterol), carbohydrate
metabolism (glucose, glycosylated hemoglobin, insulin), levels
of markers of endothelial dysfunction and thrombi formation
(ADMA, PAI-1), creatinine phosphokinase and much lower
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ejection fraction, indicating progression of atherogenic changes
in vascular intima and severe degree of insulin resistance in
these patients (p<0.05).

In addition, the percentage of patients with recurrent infarc-
tion in Cluster 2 was 77.3% (41/53), while in Cluster 1 only 15%
(3/20). Therefore, Cluster 2 can also be called a high-risk group
for recurrent myocardial infarction (and other complications),
which, of course, is associated with the severity of the course of
type 2 diabetes mellitus (Table 2).

Table 1. Levels of PAI-1, ADMA and indices of carbohydrate, lipid metabolism in patients with acute myocardial infarction
with type 2 diabetes mellitus according to clusters, M+m

M:=tm
Index Control group Cluster 1 Cluster 2
(n,=20) (n,=20) (n,=53)
Age, years. 60.9+1.4 62.0+£2.4 63.0+1.7

ADMA, mcmol/l 0.465+0.048 0.822+0.074* 1.12+0.03*#
glucose, mmol/l 4.38+0.07 9.34+0.42%* 13.93+0.32%*#
insulin, mcIU/ml 17.35£1.15 52.61+2.86* 76.26+0.36*#
glycosylated hemoglobin, % 5.17+0.06 8.91+0.22* 12.68+0.29*#
End-systolic diameter, mm 2.44+0.02 4.07+0.14* 4.83+0.06*#

End-dyastolic diameter, mm 3.7+0.02 5.15+0.13* 6.1+0.07*#
End-systolic value, ml 21.5+0.3 77.7£4.2% 110.3£2.5%#
End-dyastolic value, ml 60.6+0.4 145.5+6.3* 177.744.7*#

ejection fraction, % 65.6+0.3 51.8+1.2% 39.5+1.2%#
triglycerides, mmol/l 1.87+0.13 1.98+0.14 2.95+0.11*#

TC, mmol/l 4.55+0.12 4.96+0.15* 6.92+0.12*#

LDL cholesterol, mmol/I 2.51+£0.17 3.62+0.17* 4.75+0.12%#

VLDL cholesterol, mmol/l 1.36+0.03 1.05+0.06* 2.11+0.08*#

HDL cholesterol, mmol/l 2.46+0.08 1.37+0.06* 0.97+0.04*#
PAI-1, ng/ml 18.64+1.05 46.61+3.19* 69.56+0.33*#

creatinine phosphokinase, U/l 8.83+0.5 245.3+5.4* 319.3+4.9%#

* - statistically significant (p <0.05) difference from the control group;
# - statistically significant (p <0.05) difference from Cluster 1 (Mann-Whitney criterion)

Table 2. Comparative analysis of cardiovascular complications in patients with type 2 diabetes mellitus

Index Cluster 1 Cluster 2 Total number of patients
(n,=20) (n,=53) (n=73)

gender: M — 14 29 43

F- 6 24 30

Recurrent myocardial infarction 3 (7%) 40 (93%) 43

Pulmonary edema 0 14 (100%) 14
PATE 0 8 (100%) 8

Atrial fibrillation 1(14.3%) 6 (85.7%) 7
Ventricular extrasystole 2 (33.3%) 4 (66.7%) 6
Atrioventricular block 0 2 (100%) 2
Ischemic stroke 0 2 (100) 2
Aortic aneurysm 0 1 (100%) 1
Death 0 6 (100%) 6
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Thus, the very fact of the patient’s affiliation with Cluster 2
indicates (predicts) recurrent infarction with a 75% probability.

The objects were classified into clusters using the classifica-
tion functions F1 and F2. A patient is assigned to the cluster with
greater classification function. For the case of two groups (as in
our study) for simplicity, we did not compare F1 and F2, but
considered their difference (F1-F2). If (F1-F2) >0 the object was
assigned to Cluster 1. If (F1-F2) <0 - to Cluster 2.

Fig. shows a discriminant function, which is described by
the equation of line: “cholesterol” = 19.5-0.2 “insulin”. That is,
all points on the diagram below the discriminant line belong to
Cluster 1, and above to Cluster 2. Hence the classification rule is
reduced to the condition:
AF=F2-FI=cholesterol+0.2insulin-19.5={>0-Cluster 2;<0-Cluster 1},

where [cholesterol] = mmol/l; [insulin] = mcIU/ml.

Patients with type 2 diabetes mellitus (Table 1), assigned to
Cluster 2, significantly increased the levels of total cholesterol
and insulin, indicating a severe degree of insulin resistance, de-
pletion of endocrine compensatory mechanisms and progression
of atherosclerosis (p<0.05).

Thus, if the calculated value of AF for a particular patient is
positive, then he should be assigned to Cluster 2. Otherwise, to
Cluster 1.

In the second stage of our study, we selected the following
threshold values for markers, in which the frequency of the di-
chotomy indicator significantly differed in groups without and
with recurrent infarction and comprised 168.3 ng / ml for PAI,
1.05 memol / 1 for ADMA, 180 ml for EDV, 300 U /1 for creati-
nine phosphokinase.

Recurrent myocardial infarction probability index (“RMIP In-
dex”) was calculated for the prediction of recurrent infarction,
which is:

RMIP index = 2 EDV + ADMA + PAI-1 + creatinine phos-
phokinase

Since the predictor dichotomy values take only 0 or 1, the
“RMIP Index” can vary from 0 to 5 points. In this case, the in-
equality will be fulfilled, provided that the “RMIP Index” >3

(Fig.).

2-EDV ATINA PAI-1 I —

phosphalnaace

{ml}) (memol /ml) (mg/ml) fLEdH]
=180 — (0} =1.05 —(0) =68.3 —(0) <300 — (0}
=180 — (1) =1.05 A1) =68.3 1) =300 — (1)

i L L d
Qor?2 Dorl Oorl forl
z
RMIP inlex | 0. 1. 2, 3 4, 5

Without recurrent infarction Recwrent infarction

Fig. Algorithm for prediction of recurrent myocardial infarc-
tion in patients with type 2 diabetes mellitus

Of the 73 patients with DM-2, 43 persons had recurrent
myocardial infarction. Our calculations helped correctly pre-
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dict recurrent infarction in 37 patients. Thus, the sensitivity of
prognostic method was 84.1% (37/44), and the specificity was
93.1% (27/29). At the same time, the overall prediction accuracy
reached 87.7% (64/73).

The elaborated model for recurrent myocardial infarction
prognosis in patients with type 2 diabetes mellitus can be used in
practical health care institutions with the aim of optimizing the
diagnosis of hospital and non-hospital complications of acute
myocardial infarction.

Conclusions. 1. Patients with acute myocardial infarction and
type 2 diabetes mellitus, assigned to Cluster 2, were found to
have a significant increase in lipid (total cholesterol, LDL cho-
lesterol, VLDL cholesterol, triglycerides and a decrease in HDL
cholesterol) and carbohydrate (glucose, glycosylated hemoglo-
bin, insulin) metabolism in comparison with Cluster 1 patients
and control group indicating the progression of atherogenic
changes and a severe degree of insulin resistance in these pa-
tients (p<0.05).

2. Increase of ADMA levels by 26.6% and PAI-1 by 33% in
patients with type 2 diabetes (Cluster 2) indicate an increase
in endothelial dysfunction compared with Cluster 1 patients.

3. Cluster 2 patients with type 2 DM were shown to have re-
current myocardial infarction 13 times more frequent than Clus-
ter 1 patients, indicating high risk of cardiovascular complica-
tions.

4. The study allowed us to elaborate a system for predicting
recurrent infarction in patients with type 2 diabetes mellitus, in-
volving a group of classifiers based on a discriminant model and
a scoring system. Routine indices (insulin, cholesterol, EDV,
creatinine phosphokinase) and specific markers (ADMA and
PAI-1) were used as predictors.

5. The elaborated system of prediction of recurrent myocar-
dial infarction has a high sensitivity (84.1%) and specificity
(93.1%) with a general accuracy of prediction of 87.7%, which
allows it to be used in modern clinical practice.
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SUMMARY

AN ALGORITHM FOR PROGNOSIS OF RECURRENT
MYOCARDIAL INFARCTION IN TYPE 2 DIABETES
MELLITUS PATIENTS FOLLOWING DETERMINA-
TION OF ENDOTHELIAL DYSFUNCTION MARKERS

Minukhina D., Babadzhan V., Minukhin D.,
Krasnoyaruzhskiy A., Yevtushenko D.

Kharkiv National Medical University, Ukraine

The combination of cardiac pathology and metabolic disor-
ders, namely type 2 diabetes mellitus, is one of the most fre-
quent comorbid pathologies and the main cause of death from
cardiovascular complications at an early stage of the disease.
Despite the wide range of antithrombogenic measures, preven-
tion of thrombotic complications of acute myocardial infarction
remains an urgent problem of cardiology.

The study involved examination of 73 patients with acute
myocardial infarction with concomitant type 2 diabetes mel-
litus, who were distributed into clusters according to severity
by the main indices of lipid and carbohydrate metabolism using
hierarchical analysis. 43 patients (3 persons from Cluster 1 and
40 from Cluster 2) had complications in the form of recurrent
myocardial infarction.

The study implied elaboration of the system of recurrent myo-
cardial infarction in patients with type 2 diabetes mellitus, in-
volving a group of classifiers based on a discriminant model and
a scoring system of prediction. Routine indices (insulin, cho-
lesterol, EDV, creatinine phosphokinase) and specific markers
(asymmetric dimethylarginine and type 1 plasminogen activator
inhibitor) were used as predictors.

The system of mathematical prediction of recurrent myocar-
dial infarction has a high sensitivity (84.1%) and specificity
(93.1%) with a total accuracy of 87.7%, which allows it to be
used in modern clinical practice to prevent the occurrence of
undesirable cardiovascular events.

Keywords: recurrent myocardial infarction, prognosis, asym-
metric dimethylarginine, type 1 plasminogen activator inhibitor,
endothelial dysfunction.
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PE3IOME

AJITOPUTM IIPOTHO3MPOBAHUSI NOBTOPHO-
IO NH®APKTA MHOKAPIA Y BOJILHBIX C CA-
XAPHBIM JHUABETOM 2 THIIA HA OCHOBAHHH
OIPEJEJEHUS MAPKEPOB DHJIOTEJIUAJLHOM
IUCOYHKINHA

Munyxuna /I.B., badamkan B.Jl., Munyxun /1.B.,
Kpacnosipy:xxkexuii A.I., EBrymenxo I.A.

Xapvkosckuil  HayuOHANLHBII  MeOUYUHCKULL  YHUSepcument,
Yxpauna

KomOnnanust kapIuadbHON MAaTONOTUH M MeTaOOoIMYeCKHX
paccTpoiicTB, B YaCTHOCTH C CaXapHBIM THa0eTOM 2 THIIA, SBIIS-
eTCs OMHOW M3 HauboJee 4acTo BCTPeUYaeMoil KOMOPOUIHOH 1ma-
TOJIOTUM U OCHOBHOM NMPUUMHONW CMEPTH OT CEPIEYHO-COCY/IU-
CTBIX OCIIO)KHEHHH Ha paHHEH cragnu 3aboneBanus. HecMotps
Ha OOJBIION CIIEKTP aHTUTPOMOOTEHHUX MEpPOTIPHATHIH, Tpes-
yHOpeKAeHHEe TPOMOOTHUECKUX OCIOKHEHHH OCTPOro HWHpap-
KTa MHOKap/ia 0CTaeTCs aKTyaJIbHOH MPOOIeMOil KapIHOIOTHH.
Oo6cnenoBano 73 OOJBHBIX OCTPHIM HH(pAPKTOM MHOKapaa U
COITYTCTBYIOIIUM CaxXxapHbIM anuadeToM 2 Tuna. boiapHbIe OBLTH
pacmpesienieHsl Ha KIacTephl M0 CTEMEHH TSHKECTH C yUeToM
OCHOBHBIX TIOKa3aTeNeil JHUIMHIHOTO M YIIEBOAHOTO OOMEHOB
C UCTIONIB30BaHUEM HEpapXHuecKoro aHammsa. 43 OompHBIX (3
¢ 1-ro kmacrepa u 40 - 2-ro KiacTepa) UMEIH OCIOKHEHUS B
BHJE TOBTOPHOTO MH(apkTa MuoKapaa. Paspaborana cucrema
TIPOTHOZUPOBAHMS MTOBTOPHOTO MH(ApKTa MHOKapaa y OOIBHBIX
caxapHbIM Jua0eToM THIa 2, IOCTPOCHHAS KaK aHCaMONb Kiac-
CH()UKATOPOB HA OCHOBE MCKPUMHUHAHTHOW MOJIETN M OalbHOM
CHCTEMBI IIPOTHO3MPOBAHMUA. B kauecTBe MPEeanKTOPOB IS TPO-
THO3MPOBAHMS UCTIONB30BANICH KaK PyTHHHbIE MTOKA3aTeNH (HHCY-
mmH, xonecteprH, K10, CM-K®K), Tak u cienmduyaeckne Mapke-
PBI (ACHMMETPHIHBIA TUMETHIAPITUHAH 1 MHTHOUTOpP aKTHBATOpa
mia3MuHOreHa 1 Trma). CucreMa MareMaTH4ecKoro MPOTHO3H-
POBaHUS TTIOBTOPHOTO MH(ApKTa MHOKap/ia FMEET BBICOKYIO TyB-
cTBUTENBHOCTH (84,1%) 1 crermduanocts (93,1%) npn obmeit
TOYHOCTH 87,7%, 4TO MO3BOJISIET UCTIONB30BATh €€ B KIIMHUYECKOH
TIPaKTHKE JUTS IPETyTIPEXRICHNS BOSHUKHOBEHNSI HeKeTTaTeIbHBIX
CEPAETHO-COCYUCTHIX COOBITHIA.
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CONNECTION BETWEEN SERUM VASCULAR ENDOTHELIAL GROWTH FACTOR LEVELS
AND SEVERITY OF MICROANGIOPATHY IN PATIENTS WITH TYPE 2 DIABETES
AND OBSTRUCTIVE SLEEP APNEA

?Kakhniashvili T., 'Tabagari-Bregvadze N., ’Nikoleishvili L., *Khuchua L., ’Kurashvili R.

'Davit Tvildiani Medical University; *Diabetes, Endocrine and Cardio-pulmonary Disease Center “Diacor”;
3P. Sarajishvili Institute of Neurology, Thilisi, Georgia

Type 2 diabetes mellitus (T2DM) and its vascular complications
comprise-an import medical problem. Vascular damage is caused
by hyperglycemia-induced changes including oxidative stress [1].
These changes lead to decrease capillary elasticity and increase
vascular endothelial growth factor (VEGF) expression in endothe-
lial cells [2], that plays a key role in neovascularization processes.
Neovascularizasion is critical for retina and kidney cappillary and
induces such irreversible changes as proliferative diabetic retinopa-
thy with further blindness and nephropathy with end stage kidney
disease outcome [3]. Data from recent studies confirm that co-exis-
tence of T2DM and obstructive sleep apnea (OSA) is very frequent
and that OSA worsens diabetes microvascular complications [4-6].
OSA is characterized by interrupted sleep, frequent oxygen desatu-
ration, hypoxemia, blood gas disturbances and oxidative stress [7].
It is confirmed that VEGF is hyper-expressed in capillary endothe-
lial cells. Although recent data suggests that VEGF is elevated not
only in capillary endothelial cells, but also as in serum and plasma
in patients with type 2 diabetes, as well as in patients with OSA
due to common pathogenetic disturbense - oxidative stress [8,9].
Study published in 2007 aimed to compare the circulating vascu-
lar endothelial growth factor level in patients with diabetes and in
patients with cancer. As a result, the mean VEGF level in diabetic
patients was significantly high compared to the patients with can-
cer or control group. It is emerging as a valuable tool in the treat-
ment of patients with cancer anti-angiogenic therapy. As VEGF is
a central target in anti-angiogenic therapy [10]. Moreover, one of
the approved method of diabetic retinopathy treatment is the local
anti-VEGF intra-ocular injections. VEGF level is high not only in
capillary endothelium, but also in bloodstream too. It is interesting
if intra-ocular anti-VEGF treatment is enough.

The aim of our study was to evaluate the serum VEGF levels in
patients with T2DM and comorbid OSA and to confirm its influ-
ence on the severity of retinopathy and diabetic kidney disease.

© GMN

Material and methods. Data were obtained from T2DM pa-
tients enrolled in the prospective, cohort study carried out in the
Diabetes, Endocrine and Cardiopulmonary Disease Center “Di-
acor” in Tbilisi, Georgia. All patients provided written informed
consent. Study duration was 24 months. Patients with type 2 dia-
betes were included in the study. Exclusion criteria were as fol-
lowing: subjects with type 1 or other types of diabetes mellitus,
pregnancy, alcohol/drug abuse, acute coronary, cerebro-vascular
or peripheral vascular disease3 months prior study enrollment,
active hepatitis B, C or HIV infection, acute inflammation, psy-
chical disease, patients on hemodialysis, polysomnographically
confirmed central OSA, cancer and any life threatening conditions,
significance thrombocytopenia/ thrombocytosis, leukopenia/leuko-
cytosis, use of systemic anti-VEGF drugs (Aflibercept, Bevacizum-
ab, Ranibizumab). Patients were screened for OSA using the Ep-
worth Sleepiness Scale [11]. Patients scoring more than 11 points
were evaluated with nocturnal, laboratory-based polysomnography
(PSG) for final diagnoses. [12] An apnea—hypopnea index (AHI)
greater than or equal to 5 events per hour was consistent with an
OSA diagnosis. OSA severity was assessed on the basis of the AHI
and the oxygen desaturation index (ODI) based on 4% oxygen de-
saturation. OSA was classified as mild, moderate, and severe on the
basis of AHI 5-15 events per hour, 15-30 events per hour, more than
30 events per hour, respectively [13].

The following data were collected from all study participants:
medical history; demographic and anthropometric data; Ep-
worth sleepiness score data; laboratory (complete blood count,
biochemistry, immunology, urinalysis) and instrumental mea-
surements (fundoscophy, laboratory polysomnography).

Fundoscophy was performed by ophthalmologist using digital
retinal images for both eye. Diabetic retinopathy was scored ac-
cording to the International Clinical Diabetes Retinopathy Se-
verity Scale - the stage 1 was defined as no apparent retinopathy,
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