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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI 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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THE EFFECT OF INCREASED ADHERENCE TO GLYCEMIC CONTROL
ON CORONARY HEART DISEASE AND QUALITY OF LIFE IN PATIENTS
WITH CONCOMITANT IMPAIRED GLUCOSE METABOLISM

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

!Government Institution « The Scientific and Practical Medical Center of Pediatric Cardiology and Cardiac Surgery
of the Ministry of Health of Ukraine», Kyiv, *Shupyk 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 (HbAlc) 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-
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cular complications [6]. The study of Carls G and Huynh J re-
vealed that HbAlc 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 HbAlc >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]. HbAlc 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 HbAlc 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 [HD
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 I-IIT 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 [V functional class; type I DM or type Il 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 HbAlc.

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,
Ne 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, Nel1118), as well as recommendations of ADA
2020 (Table 2).

Table 1. Clinical characteristics of patients

: ng);dl; 6* or %" gél('?;/ll; o 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/m2) 334 8,1 323 58 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 43 0,57
Smoking 10 47,6 9 39,1 0,496

notes: * o — standard deviation,

© GMN
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Table 2. Medical treatment of patient

Medications E(gg)l:ll)) :;ng):al; P
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
B-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, **4ARBs - angiotensin Il receptor,
*NOAC - non—vitamin K antagonist oral anticoagulants

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.
™ 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 § 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
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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 (M) 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).
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Table 3. Dynamics of physical and basic laboratory parameters in the use of CGM and SBGM in patients with IHD

I group (CGM) | 11 group (SBGM)
Signs P
(0 month) (3 months) P | (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) 33,448,1 31,9+6,2 0,515 32,345,8 31,745,5 0,726
Physical activity (min/day) 102+20 135+18 0,001* 109+19 115421 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 24+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
I group (CGM) II group (SBGM) P
Signs
(0 month) (3 month) P (0 month) (3 month)
PF 57,6+243 75,8+14,5 0,006* 62,3+21,2 65,3+14,9 0,590
RP 54,9419,8 71,2149 0,005* 45,84+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 57,5421,2 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
MH 63,49425.9 69,79+15,9 0,359 51,9+19,6 57,6+20,8 0,355
notes: * statistically significant difference
female (0 month) female (3 months)
9
. o 78 ¢ 17 5> qid* (%) =<qid. (%) w>qid (%) =<qid. (%)
7
6 male (0 month) male (3 months)
6
5
)
3
] o] | [ros
1

1 group {CGM)
mHbAILC, % (0month)  mHbAILC, % (3 months)

EFBGL, mmel/l (0 month)

1 group [SBGM)
B FBGL, mmol/l (3 months)

Fig. 1. Dynamics of glycated hemoglobin and fasting glucose in

patients of both groups

notes: * statistically significant difference
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u > qid. (%)

" < qid(%)

> q.id. (%)

u < qid. (%)

Fig. 2. Gender differences in adherence to glycemic control at

the beginning and end of the study

note: * - four times a day
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Table 5. Parameters of the SAQ questionnaire in patients

Signs I group (CGM) II group (SBGM) ,
(0 month) (3 month) p (0 month) (3 month)

PL 88,240,3 89,549,5 0.664 | 87,5118 87,94104 | 0,906

AF 89,620, 1 89,9+19.4 0,962 85.149.9 86.110,1 0,742

TS 85,5+13,5 86,5+13,2 0,814 82,2+15,2 82,6+15,9 0,932

DP 68,2+25.8 6794245 | 0970 | 63.5+183 6494179 | 0,799

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 Il DM. The glucose monitor-
ing procedure was held during 48 hours, and in 3 months HbAlc
showed reliable decrease in the studied group (-0.634/-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
HbA1lc just in 12 weeks (1.0% against 0.5%) and the result was
maintained during 40 weeks (0.8% against 0.2%) (P = 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
HbAlc. 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,
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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 HbA 1c¢ 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

'Dzhun Ya., 'Mankovsky G., ?’Rudenko N., 2Mankovsky B.,
"Marushko Ye.

!Government Institution «The Scientific and Practical Medical
Center of Pediatric Cardiology and Cardiac Surgery of the Min-
istry of Health of Ukraine», Kyiv, *Shupyk 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 I-IIT 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 HbAlc and glucose, and also increasing level
of physical exertion level.

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

PE3IOME

BJIUSHUE KOHTPOJISI ITIMKEMUU HA TEYEHUE
HIIEMHWYECKONM BOJIE3HU CEPILA U KAYECTBO
KNU3HU Y TAIIMEHTOB C COITYTCTBYIOIIIUM HA-
PYIIEHUEM OBMEHA INTIOKO3bI

Ulxkyus $1.YO., 'ManbkoBebkuii I[B., '?Pyrenxo H.H.,
ManbkoBebkuii B.H., "Mapymko E.JO.

TV «Hayuno-npakmuyeckuti MeOUYUHCKULL YeHmp OemcKou
kapouonozuu u kapouoxupypeuu M3 Vkpaunory, Kues; *Hayu-
OHANbHASL MEOUYUHCKASL AKAOeMUsL NOCEOUNTIOMHO20 00paA308a-
nus um. I[1.J1. [llynuka, Kuee, Yxpauna

Lenb uccnenoBanus - OllEHKA BIMAHUS INTHKEMUYECKOTO KOH-
TPOJIS Ha yJTy4dlIeHUE Ka4eCTBa )KU3HU U TeUEHUE UIIEMUYECKON
0oJIe3HM cep/la y NalUeHTOB C CaXapHbIM THa0CTOM.

Hccnenosansl 44 nmauuenta, u3 Hux 26 (59%) myxuuH, 18
(41%) XeHIUMH C AMArHO30M HIIEMHYECKOil OOJIe3HM cepaia
(UBC) pynxumonansHblii kinace I-111 crenokapany HanpsHKeHHs
U C CONYTCTBYIOLIMM caxapHbiM auabdetom (C/I) tuna 2. B 3aBu-
CHUMOCTH OT METOJa KOHTPOJIS NIMKEMUHU HAaLUCHTHI Pa3/esIeHbI
Ha JBe rpynmnsl: | rpynna (n=21) - HenmpepbIBHBIH KOHTPOJIb
rukemun (CGM); I rpynna (n=23) - caMOCTOSITeNIbHBIH MO-
HUTOPHHI IVIIOKO3BI B KpoBH 4 pasa B neHb (SBGM). Ilanu-
entel I u Il rpynn OblIM cOmOCTaBUMBI 1O 110y, BO3PAcTy,
AHTPONOMETPUYECKUM  XapaKTePUCTHKAM, JJIUTEIbHOCTH
C/1, pyHKIHMOHATLHOMY COCTOSIHHIO CepALa U MTOYEK, OCTPHIM
CEpACYHO-COCYIUCTBIM COOBITHSIM B aHaMHE3€¢ M BPEIHBIM
npuBbldkaM (Kypenue). IloMuMO MOHHUTOpPHHIra ITTMKEMUH,
HAaIUEHTHl PErUCTPUPOBAIN apTepUalIbHOE TaBJICHUE, MYIbC
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U TPOAOIDKUTEIBHOCTh (HU3MYECKUX Harpy3ok. Bo Bpe-
Msl TUTAHOBBIX TocemeHui (0-3 Mmecsna) mamueHTaMm o0enux
IpyNI U3MEPSIN [NIMKUPOBAHHBIA TeMOIIOOMH U 3aIlOJIHSIH
AQHKETY KauecTBa )KU3HHU.

UcnonwszoBanne CGM y naumentoB ¢ UBC u CJI 2 tumna B
TEUeHHUE 3 MEeCsLEB acCOLUUPOBATIOCH CO CTAaTUCTUYECKH 3HA-
YUMBIM CHIDKEHHEM ypoBHs HbA lc¢, noBbiennem Gpuanyeckon
akTuBHOCTU. ComtacHO AaHHBIM onpocHuka SF-36, CGM ynyu-
w1 QU3HIECKOe COCTOSHHUE M KayeCTBO JKM3HU MALMEHTOB |
rpynnsl B cpaBHeHuu co Il rpynmoit. Paznuumii B cHUXEHUU
Macchl TeJla WIN YIy4IIeHHbIX JaHHBIX 110 YIIEBOJHOMY OOMe-
HY HE OOHapYKEHO.

[Ipumenenne CGM y nauuenros ¢ UBC cBs3ano ¢ ymyure-
HHUEM KaueCTBa >KU3HU U 0osiee BBICOKMM YPOBHEM YIOBJIETBO-
peHHOCTH, CHIKeHHueM ypoBHs HbAlc u mioko3sl HaToIIaK U
YBEJIMYCHHEM YPOBHS (PM3UYECKUX HArPY30K.
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VARIANTS OF IL1 (C3954T, RS1143634), PON1 (C108T, RS705379) GENES AS PROGNOSTIC MARKERS
OF OSTEOMYELITIS RISK AND ITS COMPLICATIONS

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

!State 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 ILIRN 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
LPIN? 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
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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 /L/B
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 /LB 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
PONI (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 IL/B (C3954T,
rs1143634), PONI (C108T, rs705379) gene variants on the
risk of bacterial osteomyelitis development and its complicated
course.
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