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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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reziume

hipoqsiuri varjiSebis gamoyeneba xandazmuli 
asakis pacientebSi filtvebis qronikuli ob-
struqciuli daavadebiT: gavlena mikrocirkula-
ciia mdgomareobaze

1e. asanovi, 1g. duJaki, 1i. golubova, 1i. diba, 
2s. asanova

1d.Cebotariovis saxelobis gerontologiis in-
stituti, kievi, ukraina; 2farmmarketingis kompania 
“zdravo”, kievi, ukraina

kvlevis mizans warmoadgenda mikrocirkula-
ciaze hipoqsiuri varjiSebis efeqturobis da 
mkurnalobis efeqtis SenarCunebis xangrZli-
vobis gansazRvra xandazmuli asakis pacientebSi 
filtvebis qronikuli obstruqciuli daavadebiT.
gamokvleulia 60-74  wlis asakis 47  pacienti 

filtvebis qronikuli obstruqciuli daavadebiT 
(fqod). pacientiebi fqod-iT daiyo or jgufad: 
ZiriTad jgufSi (n=29) tardeboda realuri hipo-

qsiuri varjiSebi, sakontrolo jgufSi (n=18) ki 
– imitirebuli varjiSebi. Sefasebulia kanis mi-
krocirkulaciis da endoTeliumis mdgomareoba 
reaqtiuli hiperemiis sinjis gamoyenebiT. gamokv-
levebi Catarda sawyis mdgomareobaSi (varjiSe-
bamde), varjiSebis dasrulebisTanave, varjiSebis 
kursis gamoyenebidan erTi da sami Tvis Semdeg. 
hipoqsiuri varjiSebis Sedegad xandazmul pa-

cientebSi fqod-iT gaumjobesda mikrocirkula-
cia da endoTeliumis funqcia, rac SenarCunda 
erTi Tvis ganmavlobaSi. dadgenilia saturaciis 
momatebis damokidebuleba mikrocirkulaciasa 
da endoTeliumis funqciasTan rogorc uSualod 
hi poqsiuri varjiSebis dasrulebisas, aseve, 
erTi Tvis Semdgom. mikrocirkulaciis mdgo-
mareoba da endoTeliumis funqcia pacientebSi 
fqod-iT ar aris damokidebuli maT gamZleobaze 
hipoqsiis mimarT. Tumca, hipoqsiisadmi gamZleo-
baze damokidebulia hipoqsiuri varjiSebis moq-
medebis efeqturoba. pacientebSi hipoqsiisadmi 
daqveiTebuli gamZleobiT hipoqsiuri varjiSebis 
samkurnalo efeqti ufro dabali da naklebad 
xangrZlivia. 

THE EFFECT OF INCREASED ADHERENCE TO GLYCEMIC CONTROL 
ON CORONARY HEART DISEASE AND QUALITY OF LIFE IN PATIENTS 

WITH CONCOMITANT IMPAIRED GLUCOSE METABOLISM

1Dzhun Ya., 1Mankovsky G., 1,2Rudenko N., 2Mankovsky B., 1Marushko Ye.

1Government Institution «The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery 
of the Ministry of Health of Ukraine», Kyiv; 2Shupyk National University of Public Health of Ukraine, Kyiv, Ukraine

Ischemic heart disease (IHD) causes premature mortality, 
disability and is associated with decreased quality of life (QL) 
[1], being pathogenically associated with comorbid diseases [2]. 
IHD is the main factor which defines remote prognosis in pa-
tients with diabetes mellitus (DM) [1,3]. At the same time, DM 
is associated with 2-4-fold increase of cardiac mortality risk and 
worse IHD prognosis [3]. 

According to T. K. Schramm and G. H. Gislason, the DM 
patients over 30 years old, besides antidiabetic therapy and 
normoglycemic monitoring, should take primary preventive 
measures for cardiovascular diseases [4]. Despite this, studies 
ADVANCE, VADT and ACCORD didn’t show improved re-
mote results with the intensive glycemic control. Even more, 
intensified DM therapy aggravated general and cardiovascular 
prognosis in the patients [5].

According to the American Diabetes Association (ADA) rec-
ommendations of 2021, glycated hemoglobin (HbA1c) target 
values for non-pregnant adults are below 7.0% (Evidence level: 
A), though the criteria can change regarding the potential risks 
associated with hypoglycemia, disease duration, and expected 
longevity as well as present accompanying pathology and vas-

cular complications [6]. The study of Carls G and Huynh J re-
vealed that HbA1c target value in the USA didn’t change from 
1999 till 2014, and only measuring glycated hemoglobin as a 
single diabetes control factor is insufficient – 51% of patients 
have HbA1c >7%, and recently the value has deteriorated [12]. 

Glycated hemoglobin, representing mean glucose level [7], is 
extremely important for the DM control in cohort studies when 
comparing patient’s treatment [8]. Though, underthe modern in-
dividual approach conditions, the value has several drawbacks. 
It is hard to assess objectively the glycemia mean level in such 
conditions as anemia, chronic kidney disease (terminal stage) 
and in case of the erythropoietin administration [9]. HbA1c also 
does not consider periods of hypoglycaemia [9, 10] and glyce-
mia variability [9, 11], which play significant role in the macro-
vascular complications pathogenesis. 

Secondary analysis results of EXAMINE (Examination of 
Cardiovascular Outcomes with Alogliptin versus Standard of 
Care) [13] and ARIC (Atherosclerosis Risk in Communities) 
[14] studies have established relation between hypoglycemia 
and cardio-vascular events, which emphasizes importance of the 
24h glucose profile.
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Although glycaemia level is not a single factor affecting re-
mote outcomes of IHD accompanied with DM [5], patient edu-
cation and using structured protocol of glycemia self-control 
showed clinically significant decrease of HbA1c level as well as 
decrease in hospitalizations [15]. Unlike casual glucose moni-
toring, structured protocol turned out to be a valuable practical 
component of the DM effective clinical treatment [15]. Though, 
permanent control, strict regimen and continuous treatment of 
glucose metabolism tend to produce negative effect on the IHD 
patients’ quality of life [16, 17]. 

Besides glycaemia monitoring, moderate physical exercises 
represent a prevention method of cardio-vascular complications 
in type 2 DM patients (ADA 2021). In spite of this, due to hypo-
glycemia fear, patients often prefer decreased physical activity.

Regarding increasing diabetes incidence in the world, it is 
important to use other methods and approaches in order to im-
prove clinical outcomes of poorly managed diabetes in the IHD 
patients. The search for optimum glycaemia control strategy for 
IHD patients accompanied with glucose metabolic disorder is 
a challenge for both cardiologist and endocrinologist. The DM 
compensation should be sufficient, reaching target glycaemia 
values, and safe, considering hypoglycemia complications risk. 
Recently, the method of intermittent glucose level monitoring 
has been introduced in clinical practice, thus allowing to obtain 
information every 5 minutes.

The aim of the study is to evaluate the impact of increased adher-
ence to glycemic control on the improvement of quality of life and 
the course of coronary heart disease in patients with diabetes.

Material and methods. The study was carried out in Govern-
ment Institution «The Scientific and Practical Medical Center 
of Pediatric Cardiology and Cardiac Surgery of the Ministry of 
Health of Ukraine». After obtaining the informed consent, the 
authors selected 44 patients (26 males -59%, 18 females - 41%), 
diagnosed with IHD (functional class І-ІІІ of exertion angina) 
and accompanying type 2 DM. The non-inclusion criteria were 
as follows: refusing participation in the study, unstable angina 
or exertion angina ІV functional class; type I DM or type II DM 
which required insulin; expressed heart failure (congestive liver, 

dyspnea at rest or minimum exertion, swollen lower extremi-
ties which could not be managed with diuretics; NYHA IV); 
malignant tumors; end stage chronic kidney disease (stage V); 
stage III of obesity; congenital or acquired heart defects which 
required surgical correction; disorders which required hormonal 
anti-inflammatory therapy; severe visual or audial dysfunction

The diagnosis of “IHD. Angina pectoris” was based on typical 
complaints: substernal pain or discomfort, possibly irradiating 
in the left shoulder, forearm, left neck or mandible part, appear-
ing during physical (walking, going up the steps) or psychoemo-
tional exertion. These symptoms quickly disappeared (within 5 
min) after sublingual administration of nitrate preparations (tab-
lets or spray). The angina functional class (FC) was defined ac-
cording to classification of the Canadian society of Cardiologists 
(1976) [18]. The diagnosis of pre-diabetes and diabetes mellitus 
itself is based on the ADA recommendations, including fasting 
blood glucose, and/or glucose-tolerance test, and/or HbA1c. 

Depending on the glycaemia control method, the patients 
were divided in two groups. In group I (CGM, n=21) the gly-
caemia control was based on CGM, when in group II (self-blood 
glucose monitoring – SBGM, n=23) it was based on individual 
glucose level self-measurement, performed 4 times per day.

Distribution of patients between groups I and II by gender, 
age, anthropometric characteristics, DM duration, functional 
heart and kidney condition, acute cardio-vascular events in an-
amnesis and harmful habits (smoking) is offered in Table 1. No 
significant differences have been detected in both groups.

The IHD drug therapy was administered according to acting 
standards of Ukrainian association of cardiologists and ESC 
(Order of Ministry of Health of Ukraine issued on 02.03.2016, 
№ 152). The treatment of diabetes mellitus included general 
recommendations (regular moderate physical exertion over 150 
min a week, diet without simple carbohydrates and high in cellu-
lose) and drug therapy according to the Unified clinical protocol 
of primary and secondary (specialized) medical service in case 
of type II DM (Order of Ministry of Health of Ukraine issued 
on 21.12.2012, №1118), as well as recommendations of ADA 
2020 (Table 2).

Table 1. Clinical characteristics of patients

І group 
(CGM) σ* or %** ІІ group 

(SBGM) σ or % p

Male 13 61,9 13 56,5
0,717

Female 8 38,1 10 43,5

Age (years) 61,2 12,1 58,2 11,4 0,82

Weight (cg) 91,5 22,1 89,3 17,5 0,628

Body mass index (cg/м2) 33,4 8,1 32,3 5,8 0,435

Duration of DM (years) 9 6 8 7 0,5

GFR (ml/min) 74 17,3 69,1 19,9

EF (%) 47,5 12,5 48,5 13,5 0,496

Hypertension 19 90,5 22 95,7 0,892

Myocardial infarction 6 28,6 7 30,4 0,496

Stroke 2 9,5 1 4,3 0,57

Smoking 10 47,6 9 39,1 0,496
notes: * σ – standard deviation; ** % - distribution
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During three months the glycemia values were monitored in 
both groups. In order to improve control adherence, the patients 
were taught about use of systems CGM or SBGM. Permanent 
glucose monitoring was done by the group I patients, using 
mini-invasive fine-needle system GUARDIAN™ CONNECT 
SYSTEM, Medtronic. The device contains sensor enlite, im-
planted into the abdominal wall or posterior shoulder surface, 
which every 5 minutes (288 times a day) during 6 days mea-
sured glucose level in the interstitial space. The CGM calibering 
was done by glucometer IME-DC (Germany) twice a day. Using 
the transmitter Guardian 2 Link, information from the sensor is 
sent to application Guardian Connect mobile app in a patients 
smartphone, thus showing glucose level to him. All information 
obtained during monitoring was registered in service CareLink.
TM The Group II patients measured blood glucose with a glucom-
eter IME-DC (Germany) four times a day, the data registered in 
a patient’s card (before meals and sleep).

Besides glycaemia monitoring, the patients recorded their 
arterial pressure, pulse and duration of their physical exertions 
(minutes a day). During patients’ elective visits (0-3 months) 
glycated hemoglobin was measured in both patient groups, and 
they filled in the life quality questionnaire. The questionnaire 
included such values:

1. SF-36 (The Medical Outcomes Study 36-Item Short Form 
Health Survey) [19];

2. SAQ (Seattle Angina Questionnaire) [20].
SF-36 asses the performance of QL on 8 criteria: PF - physical 

functioning, RP - the role of physical functioning, PB - pain in-
tensity, GH - general health, VT - vital activity, SF - social func-
tioning, RE - emotional state, MH - mental health. SAQ includes 
the following scales: PL - physical limitations of patients due to 
angina pectoris, AF - the frequency of angina attacks and detect 
recent changes in symptoms, TS - treatment satisfaction, DP - at-
titude to the disease - disease perception. Each scale gives from 
0 till 100 points to the patient, where higher points evidence 
about greater function (more physical activities, rarer angina at-
tacks, better quality of life).

The primary endpoint is represented with glycated hemoglobin, 
measured in both groups in the beginning of the study and after 

three months. The secondary endpoint was obtained via the SF-36 
and SAQ questionnaires, represented as follows by: decreased body 
weight, increase in physical activity and blood lipid values (total 
cholesterol, LDL, triglycerides, atherogenicity index).

The obtained data received statistical analysis using the Micro-
soft Excel 2017 and STATA 12.1 (Serial number 40120578412) 
software. Descriptive analysis of qualitative values was done by 
calculating the mean (М) and standard (SD) deviation. Student 
t-test was considered. The qualitative values were characterized 
using the number of observations (n) and the % distribution with 
further comparison of qualitative values by Chi-square.

Results and discussions. The analysis showed that in both 
groups the patients were comparable by such anamnesis fac-
tors as hypertension, myocardial infarction, stroke and smoking 
(Table 1). Analysis of the IHD and DM drug therapy in both 
groups hasn’t revealed statistically significant difference, p>0.05 
(Table 2).

A statistically reliable increase has been defined in physical 
activity of group I patients, unlike group II (Table 3). No differ-
ences in body weight decrease or improved carbohydrate meta-
bolic data have been detected (Table 3).

The use of CGM for monitoring glycemia level in patients 
with IHD and type II DM during 3 months has been associated 
with statistically significant decrease of glycated hemoglobin 
level (Fig. 1).

According to the SF-36 questionnaire results, patients noted 
improvement of their physical condition and life quality accord-
ing to the physical health scores (physical function, physical 
function role, physical pain, general health) and social function 
scores, with reliable increase in group I compared to group II 
(Table 4).

It has been detected that the adherence of group II patients 
to glycaemia monitoring has decreased, more than half of the 
patients after the second SBGM month measured it less than 4 
times a day (85% vs 40%, p<0.05). The female patients, com-
pared to the male ones, showed higher preference for SBGM 
(Fig. 2).

Though, value of the SAQ questionnaire didn’t have statisti-
cally significant differences (Table 5).

Table 2. Medical treatment of patient

Medications
І group  
(CGM)

ІІ group 
(SBGM)

Р 

Clopidogrel 8 (38,1%) 8 (34,8%) 0,820

Aspirin 20 (95,2%) 19 (82,6%) 0,187

Statins 18 (85,7%) 20 (87%) 0,905

Statins+ezetimibe 3 (14,3%) 3 (13%) 0,905

ß-blockers 15 (71,4%) 16 (69,6%) 0,892

Blockers of calcium channels 10 (47,6%) 11 (47,8%) 0,989

Nitrates 5 (23,8%) 6 (26,1%) 0,862

ACE* inhibitors 17 (81%) 15 (65,2%) 0,242

ARBs** 2 (9,5%) 4 (17,4%) 0,448

Metformin 20 (95,2%) 21 (91,3%) 0,605

NOAC# 3 (14,3%) 5 (21,7%) 0,522
notes: *aCe - angiotensin-converting-enzyme inhibitors; **arBs - angiotensin II receptor; 

#NoaC - non–vitamin K antagonist oral anticoagulants
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Table 3. dynamics of physical and basic laboratory parameters in the use of CGM and SBGM in patients with IHd

Signs
І group (CGM) ІІ group (SBGM)

P
(0 month) (3 months) р (0 month) (3 months)

Weight (kg) 91,5±22,1 87±18,0 0,484 89,3±17,5 88,5±17,1 0,879

BMI (kg/m2) 33,4±8,1 31,9±6,2 0,515 32,3±5,8 31,7±5,5 0,726

Physical activity (min/day) 102±20 135±18 0,001* 109±19 115±21 0,326

Total cholesterol, mmol/l 5,8±2,1 5,1±1,7 0,253 5,2±1,8 5,0±1,9 0,722

LDL, mmol/l 2,9±1,3 2,5±1,1 0,3 3,1±1,4 3,0±1,4 0,814

Triglycerides, mmol/l 2,5±1,2 2,1±1,3 0,318 2,6±1,3 2,4±1,4 0,661

Atherogenicity index , % 3,2±1,4 2,7±1,6 0,299 3,0±1,5 2,8±1,6 0,671
notes: * statistically significant difference

Table 4. Indicators of the questionnaire SF-36

Signs
І group (CGM) ІІ group (SBGM) p

(0 month) (3 month) р (0 month) (3 month)

PF 57,6±24,3 75,8±14,5 0,006* 62,3±21,2 65,3±14,9 0,590

RP 54,9±19,8 71,2±14,9 0,005* 45,8±19,4 51,5±14,5 0,276

PB 56,2±23,1 69,6±19,1 0,013* 61,3±21,3 57,8±19,9 0,576

GH 53,2±20,1 65,3±18,8 0,025* 60,2±20,9 61,5±19,8 0,833

VT 55,2±17,7 59,9±47,8 0,682 55,6±19,8 57,5±21,2 0,760

SF 59,29±18,8 71,19±15,9 0,037* 62,1±21,1 62,2±20,2 0,987

RE 60,19±14,5 65,69±13,6 0,223 63,3±15,6 61,8±16,8 0,760

МН 63,49±25,9 69,79±15,9 0,359 51,9±19,6 57,6±20,8 0,355
notes: * statistically significant difference

Fig. 2. Gender differences in adherence to glycemic control at 
the beginning and end of the study
note: * - four times a day

Fig. 1. dynamics of glycated hemoglobin and fasting glucose in 
patients of both groups
notes: * statistically significant difference
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Daily requirements for continuous treatment result in psy-
choemotional exertion of the patient, related to the necessity of 
continuous DM self-control. The risk of complications causes 
anxiety and depression, and, further, upon the development of 
these, considerable decrease in patient’s working ability accom-
panied with comorbid pathologies. Notwithstanding its higher 
economical cost, CGM has certain advantages over SBGM. 
Used correctly, CGM provides a complete picture of glycemic 
profile of the patient including glucose variability, its target 
range amplitude and time. Throughout a day, every 5 minutes, 
the sensor totally measures glucose 288 times, without multiple 
errors characteristic for glucometry; which is impossible with 
SBGM. Besides, CGM shows hidden hypoglycemia period, 
which could be missed with SBGM (including the period of pa-
tient’s sleep).

One of the first randomized multicenter studies (Cosson E et 
al., 2009 [21]) showed that CGM, unlike SBGM, improves gly-
cemic control in patients with type II DM. The glucose monitor-
ing procedure was held during 48 hours, and in 3 months HbA1c 
showed reliable decrease in the studied group (-0.63+/-0.34%; 
P=0.05 vs -0.31+/-0.29%; P=0.18). 

Later, Ehrhardt N.M. et al., 2011 [22] and Vigersky R.A. et 
al., 2012 [23] in their studies demonstrated that CGM com-
pared to SBGM was associated with considerable decrease of 
HbA1c just in 12 weeks (1.0% against 0.5%) and the result was 
maintained during 40 weeks (0.8% against 0.2%) (Р = 0.04). 
Despite all this, the patients’ quality of life, which was assessed 
by PAID, didn’t improve in the study.

Though, Sato J et al., 2016 [24] showed that permanent glu-
cose monitoring during 4-5 days, repeated three times through-
out 3 months didn’t improve the glycemic level, particularly 
HbA1c. Even more, in this study the satisfaction level of pa-
tients using CGM, unlike those using SBGM, didn’t increase.

None of the works contains evidences about advantages of 
permanent glucose monitoring for glucose level control in pa-
tients with IHD and DM. Although the direct study results were 
not characterized by reliably significant difference by SAQ 
score in patients with IHD and accompanying DM, permanent 
glucose monitoring improved life quality of these patients ac-
cording to SF-36 score. Increased physical loading tolerance is 
an indirect consequence of CGM use, as well as an important 
prevention component of the cardio-vascular complications of 
DM. In the end of the study, men were more willing to monitor 
their glycaemia level, which should be minded by physicians 
treating this patients group.

In previous study [25], the authors proved that angiographi-
cally the atherosclerotic vascular defects of IHD tend to be more 
severe when accompanied with DM; in case of disordered glu-
cose metabolism the aortic-coronary bypass is used as a coro-
nary arteries revascularization method four times more often. 
Absent significant difference of values by SAQ questionnaire 
and lipid metabolism may evidence about small study term. So, 

according to the above-mentioned data, we suppose that the 
thorough glycaemia control in future will indirectly improve re-
mote outcomes of IHD complex therapy, as well as decrease the 
disease progression.

Conclusions. Increased willingness to control glycaemia us-
ing permanent glucose monitoring in IHD patients accompanied 
with DM doesn’t show reliable effect on the direct clinical de-
velopment of IHD and the blood lipid profile. Though, adminis-
tration of the CGM in patients of this cohort is associated with 
improved quality of life and higher satisfaction level, decreased 
fasting HbA1c and glucose, providing for increased physical ex-
ertion level.
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SUMMARY

THE EFFECT OF INCREASED ADHERENCE TO GLY-
CEMIC CONTROL ON CORONARY HEART DISEASE 
AND QUALITY OF LIFE IN PATIENTS WITH CON-
COMITANT IMPAIRED GLUCOSE METABOLISM

1Dzhun Ya., 1Mankovsky G., 1,2Rudenko N., 2Mankovsky B., 
1Marushko Ye.

1Government Institution «The Scientific and Practical Medical 
Center of Pediatric Cardiology and Cardiac Surgery of the Min-
istry of Health of Ukraine», Kyiv; 2Shupyk National University 
of Public Health of Ukraine, Kyiv, Ukraine

Aim of the study - to evaluate the impact of increased adher-
ence to glycemic control on the improvement of quality of life 
and the course of ischemic heart disease (IHD) in patients with 
diabetes.

The study includes 44 patients (26 males -59%, 18 females 
- 41%), diagnosed with IHD (functional class І-ІІІ of exer-
tion angina) and accompanying type 2 DM. Depending on the 
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glycaemia control method, the patients were divided in two 
groups. In group I (CGM, n=21) the glycaemia control was 
based on CGM, when in group II (self-blood glucose monitor-
ing – SBGM, n=23) it was based on individual glucose level 
self-measurement, performed 4 times per day. Distribution 
of patients between groups I and II by gender, age, anthropo-
metric characteristics, DM duration, functional heart and kid-
ney condition, acute cardio-vascular events in anamnesis and 
harmful habits (smoking) is without significant differences. 
Besides glycaemia monitoring, the patients recorded their ar-
terial pressure, pulse and duration of their physical exertions 
(minutes a day). During patients’ elective visits (0-3 months) 
glycated hemoglobin was measured in both patient groups, 
and they filled in the life quality questionnaire.

The use of CGM for monitoring glycaemia level in patients 
with IHD and type II DM during 3 months has been associated 
with statistically significant decrease of glycated hemoglobin 
level, increase of physical activity. Also CGM improved physi-
cal condition and life quality according to the physical health 
scores SF-36 (physical function, physical function role, physical 
pain, general health) and social function scores, with reliable in-
crease in group I compared to group II. There are no differences 
in body weight decrease or improved carbohydrate metabolic 
data have been detected.

Administration of the CGM in patients with IHD is associ-
ated with improved quality of life and higher satisfaction level, 
decreased fasting HbA1c and glucose, and also increasing level 
of physical exertion level.

Keywords: ischemic heart disease, diabetes mellitus, con-
tinuous glucose monitoring.

РЕЗЮМЕ

ВЛИЯНИЕ КОНТРОЛЯ ГЛИКЕМИИ НА ТЕЧЕНИЕ 
ИШЕМИЧЕСКОЙ БОЛЕЗНИ СЕРДЦА И КАЧЕСТВО 
ЖИЗНИ У ПАЦИЕНТОВ С СОПУТСТВУЮЩИМ НА-
РУШЕНИЕМ ОБМЕНА ГЛЮКОЗЫ

1Джунь Я.Ю., 1Маньковський Г.Б., 1,2Руденко Н.Н., 
2Маньковський Б.Н., 1Марушко Е.Ю.

1гу «научно-практический медицинский центр детской 
кардиологии и кардиохирургии Мз украины», киев; 2наци-
ональная медицинская академия последипломного образова-
ния им. П.Л. Шупика, киев, украина

Цель исследования - оценка влияния гликемического кон-
троля на улучшение качества жизни и течение ишемической 
болезни сердца у пациентов с сахарным диабетом.

Исследованы 44 пациента, из них 26 (59%) мужчин, 18 
(41%) женщин с диагнозом ишемической болезни сердца 
(ИБС) функциональный класс І-ІІІ стенокардии напряжения 
и c сопутствующим сахарным диабетом (СД) типа 2. В зави-
симости от метода контроля гликемии пациенты разделены 
на две группы: I группа (n=21) - непрерывный контроль 
гликемии (CGM); II группа (n=23) - самостоятельный мо-
ниторинг глюкозы в крови 4 раза в день (SBGM). Паци-
енты I и II групп были сопоставимы по полу, возрасту, 
антропометрическим характеристикам, длительности 
СД, функциональному состоянию сердца и почек, острым 
сердечно-сосудистым событиям в анамнезе и вредным 
привычкам (курение). Помимо мониторинга гликемии, 
пациенты регистрировали артериальное давление, пульс 

и продолжительность физических нагрузок. Во вре-
мя плановых посещений (0-3 месяца) пациентам обеих 
групп измеряли гликированный гемоглобин и заполняли 
анкету качества жизни.

Использование CGM у пациентов с ИБС и СД 2 типа в 
течение 3 месяцев ассоциировалось со статистически зна-
чимым снижением уровня HbA1c, повышением физической 
активности. Согласно данным опросника SF-36, CGM улуч-
шил физическое состояние и качество жизни пациентов I 
группы в сравнении со II группой. Различий в снижении 
массы тела или улучшенных данных по углеводному обме-
ну не обнаружено.

Применение CGM у пациентов с ИБС связано с улучше-
нием качества жизни и более высоким уровнем удовлетво-
ренности, снижением уровня HbA1c и глюкозы натощак и 
увеличением уровня физических нагрузок.

reziume

glikemiis kontrolis gavlena gulis iSemi-
uri daavadebis mimdinareobaze da sicocxlis 
xarisxze pacientebSi glukozis cvlis darRve-
vis TanxlebiT

1i. juni, 1g. mankovski, 1,2n. rudenko, 2b. mankovski, 
1e. maruSko

1ukrainis bavSvTa kardiologiisa da kardio-
qirurgiis samecniero-praqtikuli centri, ki-
evi; 2p. Supikis sax. postdiplomuri ganaTlebis 
erovnuli samedicino akademia, kievi, ukraina

kvlevis mizans warmoadgenda glikemiuri kon-
trolis gavlenis Sefaseba sicocxlis xarisxis 
gaumjobesebasa da gulis iSemiuri daavadebis 
mimdinareobaze Saqriani diabetiT pacientebSi.
gamokvleulia 44  pacienti, maTgan 26 (59%) ma-

makaci, 18 (41%) qali, diagnoziT gulis iSemiuri 
daavadeba (gid), I-III  funqciuri klasi, daZabvis 
stenokardia da Tanmxlebi Saqriani diabeti 
(Sd) tipi 2. glikemiis kontrolis meTodis 
mixedviT, pacientebi daiyo or jgufad: I  (n=21) 
-  glikemiis uwyveti kontroli (CGM); II (n=23) – 
sisxlSi glukozis damoukidebeli monitoringi 
dReSi 4-jer (SBGM). I da II jgufis pacientebi 
SesabamisobaSi iyvnen sqesiT, asakiT, anTropome-
triuli maxasiaTeblebiT, Saqriani diabetis xan-
grZlivobiT, gulisa da Tirkmlebis funqciuri 
mdgomareobiT, mwvave gul-sisxlZarRvovani Sem-
TxvevebiT anamnezSi da mavne CvevebiT (Tambaqos 
moweva). glikemiis monitoringis garda, pacientebi 
afiqsirebdnen arteriuli wnevis dones, pulss da 
fizikuri datvirTvebis xangrZlivobas. gegmiuri 
vizitebis dros (0-3 Tve) orive jgufis pacien-
tebs ganesazRvraT glikohemoglobini da Sevse-
buli iyo anketa sicocxlis xarisxis Sesaxeb.

CGM-is gamoyeneba 3 Tvis ganmavlobaSi paci-
entebSi gid-iT da SdD tipi 2-iT asocirdeboda 
HbA1c-is donis statistikurad sarwmuno Sem-
cirebasTan, fizikuri aqtivobis momatebasTan. 
SF-36kiTxvaris monacemebis Tanaxmad, CGM-ma 
gaaumjobesa I  jgufis pacientebis fizikuri 
mdgomareoba da sicocxlis xarisxi, II  jgufTan 
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SedarebiT. gansxvaveba sxeulis masis Semcireba-
sa an naxSirwylebis cvlis maCveneblebis gaum-
jobesebaSi ar aRiniSna.

CGM-is gamoyeneba pacientebSi gid-iT dakav-

Sirebulia sicocxlis xarisxis gaumjobesebas-
Tan da kmayofilebis ufro maRal xarisxTan, 
HbA1c-is da uzmod glukozis donis Semcirebas-
Tan, fizikuri datvirTvebis donis zrdasTan.

VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, RS705379) GENES AS PROGNOSTIC MARKERS 
OF OSTEOMYELITIS RISK AND ITS COMPLICATIONS

1Kolov G., 1Grytsay M., 1Tsokalo V., 2Fishchuk L., 2Rossokha Z.

1State Institution “Institute of Traumatology and orthopedics of National academy of Medical Sciences of Ukraine”, Kyiv; 
2State Institution “reference-centre for Molecular diagnostic of Public Health Ministry of Ukraine”, Kyiv, Ukraine

Number of surgeries using implants constantly increases. 
Most orthopedic and traumatological surgeries use various fix-
ators for osteosynthesis, which allows to achieve bone union and 
restore fitness. A very serious problem that can arise for the pa-
tient and the surgeon after surgery is infectious complications. 
According to different authors, infection after osteosynthesis is 
in range from 3.6% to 8.1%, while for open multi-fractured bone 
traumas may reach 30.0% [2]. There are many proven risk fac-
tors, which significantly influence on the risk of septic process 
in the area of an implant; those are: systemic diseases (diabetes, 
cancer), bad habits (smoking, drug use), effects of some medi-
cations, severity of injury, experience of the doctor, the level 
of aseptic hospital preparation and more [2,15,18,23]. But quite 
often we encounter cases when, after a perfectly performed os-
teosynthesis in a healthy young patient, after a simple closed 
fracture, there is suppuration of the postoperative wound. The 
result of infectious complications after osteosynthesis is an in-
crease of the treatment duration and, consequently, its cost. The 
development of chronic osteomyelitis (M 86 according to the 
International Classification of Diseases), a disease, in which the 
infection affects all bone structure, with the development of sep-
sis and even fatalities in 1-2% of patients, worsens the healing 
process and quality of life of patients [22].

That is why we began studying possible genetic preconditions 
for the infection development after osteosynthesis. Genetic fac-
tors as diagnostic markers and markers of risk are studied for 
both nonbacterial [6] and bacterial osteomyelitis [24]. lPIN2, 
PSTPIP2 and Il1rN genes, which cause IL-1-mediated inflam-
mation, have been shown to play an important role in the de-
velopment of chronic recurrent multifocal osteomyelitis, and 
lPIN2 deficiency may activate the NlrP3 gene and increase 
inflammatory response without bacterial pathogens. Given 
this and the results of the full-genome sequencing, the authors 
confirmed that nonbacterial osteomyelitis is a complex genetic 
disorder [6]. But, in our opinion, it is likely that greater role 
is played by genetic predisposition, when under the influence 
of exogenous factors (presence/absence of bacterial pathogens, 
metabolic disorders, traumas, environment pollution), in carriers 
of gene variants, and, especially, cytokine genes, risk of exces-
sive inflammatory reaction is increased. These results were ob-
tained in separate studies, where it was directly emphasized that 
there are population differences in the frequency of distribution 

of gene variants that control cytokines production [3,10]. How-
ever, similar studies on the effect of gene variants on the risk 
of recurrent bacterial osteomyelitis have not received sufficient 
attention in various population samples.

We can expect that new methods of molecular genetic diag-
nosis will help to identify rare genetic syndromes with similar 
clinical features, inheritable by descendants [6]. But the genes 
responsible for the cytokines production will in any case have a 
modifying effect, especially in the deepening of metabolic dis-
orders due to concomitant pathology. Therefore, when selecting 
candidate genes for the study, we chose a variant of the Il1Β 
gene (C3954T, rs1143634), a single nucleotide substitution in 
which leads to a change in the level of its expression. The main 
clinically significant option is, according to previous studies, the 
replacement of cytosine (C) by thymine (T) at position 3954, 
resulting in increased cytokine synthesis. In heterozygous in-
dividuals it increases approximately twice, and in homozygous 
with 3954TT genotype – 4 times, in comparison with homozy-
gous for the common 3954CC genotype. That is, inflammatory 
processes in carriers of polymorphic variants of the Il1Β gene 
occur more actively. In homozygous carriers of 3954TT variant 
there is an increased risk for gaining excess weight and devel-
oping metabolic syndrome [4], the manifestations of which are 
known to complicate recovery from osteomyelitis [5,18]. 

Taking into account stated above, as a second gene candidate 
PoN1 (C108T, rs705379) was chosen, in which replacement of 
cytosine (C) to thymine (T) at position 108 promoter regions 
is associated with decreased gene expression, resulting in a re-
duction of protection lipoprotein low density from oxidative 
modification under oxidative stress and the impact of a polluted 
environment, which provokes the development of progressive 
metabolic disorders and atherosclerotic vascular lesions, but 
medicine correction can reduce the risk of complications due 
to increased gene expression [14]. Therefore, genetic testing 
and analysis of gene variants is an important basis for identify-
ing individuals at risk of developing bacterial osteomyelitis, its 
complicated course and choosing a personalized strategy for its 
prevention and treatment. 

Purpose of the work - to study the effect of Il1Β (C3954T, 
rs1143634), PoN1 (C108T, rs705379) gene variants on the 
risk of bacterial osteomyelitis development and its complicated 
course.


