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ROLE OF GLYCAEMIA LEVEL IN THE DEVELOPMENT OF
INTERSTITIAL COLLAGEN IN PATIENTS WITH CORONARY
HEART DISEASE AND TYPE 2 DIABETES

Rudenko T. A.
Kharkiv Medical Academy of Postgraduate Education, Kharkiv, Ukraine

A role of blood glucose levels in the development of interstitial collagen has been studied in 84 patients
(53 women and 31 men, average age 60 £ 2.4 years) with coronary heart disease (CHD). All patients were
divided into twocomparable groups: a study group including patients with coronary heart disease andtype 2
diabetes mellitus (DM) and a control group consisting of patients with coronary heart disease without DM.
All patients received standard medical therapy as recommended by the European Society of Cardiology. The
level of blood glucose in both groups was assessed by the standard technique, a degree of interstitial collagen
volume fraction (ICVF) was measured using the formula of J. Shirani et al. The data were processed by
parametric and nonparametric statistical methods. It has been proved that hyperglycemia in type 2 diabetes
contributes to the development of ICVF, the degree of which increases with the rise of blood glucose level. A
high level oflCVF in patients with coronary heart disease and diabetes type 2 can be a predictor of myocardial
dyssynchrony development and heart failure progression, therefore, a close monitoring and timely correction
of changes of blood glucose levelsare recommended to prevent the complication development. ICVF
evaluation should become a routine diagnostic method in all patients with type 2 diabetes.
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POJIb PIBHA T'JIIKEMII ¥ PO3BUTKY IHTEPCTHUIIIAJIBHOT'O KOJIATEHY
Y AIIEHTIB HA IIIEMIYHY XBOPOBY CEPIIA TA IIYKPOBII AIABET 2-I'0O TUITY

Pyoenxo T. A.
XapxiBchka MEMTHA aKajeMis MCISUTUIDIOMHOI OCBITH, M. XapKiB, YKpaiHa

Ha 84 mamienrax (53 xkinok 1 31 9onoBIKiB, cepeaHiit Bik 60 £ 2.4 pokiB) Ha IIMEMITHY XBOpOOY cepris
(IXC) BuBUeHA pOIH PIBHA TIIIKEMIi V PO3BUTKY 1HTEPCTHIIATHHOTO KOJareHy. Bei mamieHTn OyIu pos3/IiieHl
Ha TPYIY cHOCTepexeHHs, e 6ynu namientu 3 IXC ta mykporuM giadetoM (11J1) 2 Ty Ta rpymy KOHTPOIEO
- mamienTn 3 [XC 6e3 1[/]. Bel marieHTd oTpuUMyBaIH CTAHAAPTHY METUKAMEHTO3HY TEpAIliio BIAMOBIHO IO
pexomenaariit European Society of Cardiology. PiBenr riikemii B 000X Tpymax OIIHIOBABCA 3TLAHO
3aralbHOMPUIHATOI METOAMKY, CTYIIIHL HAsSBHOCTI 00'eMHOI (pakilii iHTepcTHIansHOTo KoareHy (OOIK)
BHUMIPIOBATH 3a JionoMororo dopmynu J. Shirani Ta cmiBaBTopiB. JlaHi 06poOIsLIN METOIaMI TIapaMeTPHIHOI
Ta HemapaMeTpUIHOI cTaTHcTHKU. JloBeaeHo, mo TimepriikeMis mpu 11J] 2 tuny cupuse possurky OOIK,
CTVIIIHB HAsBHOCTI SIKOI 3pOCTae 31 3pocTaHHAM piBHA riikeMii. Bucokuit pieers O®IK y mamientis 3 IXC i
[T 2-ro Tumy Moxe OYTH MPEeTUKTOPOM PO3BUTKY AWCCHHXpPOHIHM Miokapaa Ta mporpecyBanHa XCH, Tomy
PEKOMEH/IOBAHO PETEIRHUI KOHTPOIEL 1 CBOEYacHA KOPEKIMIsI PIBHS IVIKeMIi /IS HOUEPEIKEHHS PO3BUTKY
yckiraaaeHb. Busnagennsa O®IK Mae ctaTu pyTHHHAM METOJIOM JIaTHOCTHKY V BeiX marieHTiB Ha 1[J] 2-ro

THITY .
KITHO4Y0BI C/I0OBA: ob'eMmHa ¢pakilig IHTCPCTHUIIATHHOTO KOJATeHY, IYKpOBHit aiaber 2-ro THUIY,
1IImeMiTHa XBOpoba cepris

POJIb YPOBHA I'N'IMKEMHWU B PA3BUTHUHN HHTEPCTHITUAJIBHOI'O KOJLJTATEHA
Y MAIIMEHTOB C MIEMWYECKO# BOJIE3HBIO CEP/IIIA
N CAXAPHBIM JUABETOM 2-I'0O TUITA

Pyoenxo T. A.
XapbpKOBCKas MEJTUITIHCKAS aKaIeMHUS IOCIEIUILIOMHOTO 00pa3oBaHus, I'. XapbKoB, YKparnHa

Ha 84nanuenrax (53 skeHimuH U 31 Myx4uH, cpeHnit Bospact 60 + 2,4 1er) ¢ uieMudeckoil GoJIe3HbBI0
cepana (MBC) m3ydena polb YpOBHS IMTUKEMUH B PA3BUTHHN WHTEPCTUIMATLHOTO KoJUIareHa. Bee marmenTs
OBbUIM pa3/ielieHbl Ha COLOCTABUMBIE IPYIIY HaOmoJeHus, rje Owuin naruentsl ¢ MbC u caxapHBIM
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quaberom (CJ]) 2 tuna u rpymmy koHTpoidsl - namuentsl ¢ MBC 6e3 CJl. Bee manueHTH HOIydaId
CTaHJIAPTHYIO MEJUKAMEHTO3HYIO TEpallhlo CcolNlacHO pekoMeHAanuaM EuropeanSocietyofCardiology.
YPpOBeHb IMMKEMHH B OOCHX TPYIIIAaX ONCHHUBAICS IO OOIETIPHUHATON METOJVMKE, CTEICHh BHIPaKCHHOCTH
o0BeMHOM (paknuu uHTepcTHNHANTLHOTO KoynareHa (ODUK) mmepsn ¢ moMormeto dopmyiet J. Shirani u
coaBTOpoB. JlanHple oOpabaThIBAIACH METOJAMH IapaMeTpHUYecKoil M HemapaMeTpHIecKod CTaTHCTHKH.
Jokazano, yro runepraukeMus npu CJl 2 tuna cnocoderByer pasputuio OOHK, crenieHb BhIpaXXKe€HHOCTH
KOTOpOM Bo3pacraer ¢ pocToM ypoBHs MinkeMud. Bricokuit yposenb OOUK y naruenros ¢ UBC u CJI 2-ro
THIIa MOXET ObITh IPETUKTOPOM Pa3BHTHSI JUCCHHXPOHMN MHOKap/a u nporpeccupoBanus XCH, moaromy
pekoMeHayeTcsl TpeOyeTcsl TIMATelbHBIH KOHTPOIb M CBOEBPEMEHHAs KOPPEKIHs YPOBHS IIIHKEMHM JUIS
IpefynpexeHnsl pa3Butus ocinoxHenui. Ompenenenne OPUK momkHO CTaTh PYTHHHBIM  METOJOM

JIMATHOCTHKH Y Beex nanuenToB ¢ CJI 2-ro tuma.

KITHOYEBBIE CJIOBA: obnemHas Gpakivsd WHTEPCTHIHANLHOTO KOJUIareHa, caXapHEIM aumader 2-To

THUIIA, AINICMHAYCCKaA 00JIC3HD cepana

INTRODUCTION

Coronary heart disease (CHD) remains the
leading cause of death and disability among the
working-age population. According to P.
Heidenreichet al., by 2030 the prevalence of
coronary heart disease will increase by 9.3 %,
which will be associatedwith the direct medical
cost grow by 198 % compared to year 2010 [1].
Concomitant type 2 diabetes significantly
increases the severity of patient’sconditiondue
to formation ofmyocardial dyssynchrony,
progression of heart failure (HF) and a number
of other pathological conditions [2]. The cause
is hyperglycemia, which triggers the activation
of the systemic immune inflammation and
mediates the degradation of extracellular matrix
and formation of myocardial fibrosis [2-4] with
the increase of interstitial collagen volume
fraction (ICVF) [5-6].

However, there are no data in the literature
on the dependence of glycaemia level from the
ICVF levels in patients with coronary heart
disease and type 2 diabetes, which makes this
study relevant.

Current work was performed according to
the scientific research planof the Chair of
Therapy and Nephrology of Kharkiv Medical
Academy of Postgraduate Education «Cardiac
and neurohumoral mechanisms of chronic heart
failure in patients with concomitant discases»
(Ne DR 0111U003579).

OBJECTIVE

To study the influence of glycaemia on the
formation of interstitial collagen in patients
with coronary heart disease and type 2 diabetes
mellitus.

MATERIALS AND METHODS
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57 patients (42 women (73 %), 15 men
(27 %)) of average age 63 +2.4 years were

enrolled in this study. The enrollment
criteriawere coronary heart disease and type 2
diabetes, chronic heart failure of I-III

Functional Class according to NYHA with
preserved systolic function (ejection fraction >
55 %). Patients were excluded from the
analysis in case they had acute coronary
disease or chronic renal failure.

The control group consisted of patients with
coronary heart disease without DM - 27
participants (16 men (59 %), 11 women
(41 %)) of average age 57 + 2.3 years.

The diagnosis of ischemic heart disease was
established according to the recommendations
of European Society of Cardiology (ESC) on
the basis of anamnesis, results of clinical and
laboratory examinations, specificfeatures on
the ECG, echocardiography [7-8].

The diagnosis of type 2 diabetes was
establishe daccording to the recommendations
of American Diabetes Association (ADA) and
the European Association for the Study of
Diabetes (EASD) considering the diagnostic
criteria for type 2 diabetes.

According to the recommendations of
European Society of Cardiology [9-10], all
patients with ischemic heart discasewere
prescribed ACE inhibitors Ramipril 10 mg, p-
blocker Nebivolol 5 mg, antiplatelet
Acetylsalicylic acid 75 mg, potassium-sparing
diuretic ~ Eplerenone50 mg, HMG-CoA
reductase inhibitor Rosuvastatin 10 mg, and
metabolic drug Trimetazidine 60 mg.

Patients with type 2 diabetes mellitus
additionally received oral hypoglycemic
agents: Metformin 1500 mg and Glimepiride
4 mg as a daily doseregarding the level of
blood glucose. Plasma glucose levels were
measured in the fasted state after an 8-14-hour
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period of overnight fast. Glucose concentration
in the capillary whole blood was measured by
enzymatic method using standard kits.

The degree of interstitial collagen volume
fraction was calculatedfrom the formula of

J. Shirani et al [8]: ICVF (%) =
totalQRS(mm) x height (m)
(1-1,3* — )*100,
LVMM (g)

wherein the normal level of ICVF was set
within the range of 1 % and 2 %.

A 12-lead electrocardiogram registration
was performed using the apparatus CardioLab
(STC «HAI - Medica», Kharkov, Ukraine)
according to the standard calculation
procedures and guidelines.

LVMMI was calculated as the ratio of the
left ventricular myocardial mass (LVMM) to
body surface area, the LVMM was evaluated
using the echocardiography (Echo-CG) on the
following equipment: Siemens Ac USONSC
2000 (Siemens Medical Solution, Mountain
View, USA) and ULTIMA PRO-30
(«Radmir», Ukraine) applying a 3.5 MHz-

probe with synchronous ECG registration in
four cardiac cycles from the standard
approaches in accordance with conventional
procedure described in the guidelines of
American Society of Echocardiography.

After database formation the data were
processed using Microsoft Excel and program
«Statistica». Parametric (M, sd) and non-
parametric (absolute and relative - proportions
(p. %) and criterion y°) criteria were used for
statistical evaluation of the results. The chance
of differences between groups was calculated
by  nonparametric =~ Mann-Whitney U-test
criterion. The expected result was evaluated by
the confidence level p <0.01 and p < 0.05.

RESULTS AND DISCUSSION

The figure shows the dependence of the
degree of ICVF from blood glucose levels in
patients with coronary heart disease.
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Fig. The effect of glycaemia on the level of ICVF in both groups of patients

In patients with a glucose concentration of
4.6 = 1.2 mmol/l in the capillary whole blood
in fasted state, a ICVF level remained within
normal limits (1,68 £ 0.3 %), while the
increase of glucose concentration to
6.4+ 1,3 mmol/l was associated with ICVF
level elevation to 2.2 + 0.51 %. At the blood
glucose level of 10.1 + 1.16 mmol/l the ICVF
level increased to 2.94 + 0.83 %.
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These data confirm that hyperglycemia
provokes the ICVF level elevation that, in turn,
is a poor prognostic sign for coronary heart
disease, heart failure and other related diseases.

The present study underscores the relevance
of glycaemia control in patients with type 2
diabetes and timely determination of ICVF that
will allow to prevent the occurrence of
myocardial dyssynchrony and progression of
heart failure [11-12].
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CONCLUSIONS diabetes to prevent the complication

type 2 diabetes contributes to the development
of interstitial collagen volume fraction.

increase of the level of interstitial collagen
volume fraction associated with the glycaemia

development.

5. Determination of ICVF should become
a routine diagnostic method in all patients with
diabetes and subsequent correction of changes
is necessary in the early stages of type 2
diabetes.

1. The hyperglycemia in patients with

2. The study showed a significant

level elevation. PROSPECTS FOR FUTURE STUDIES

volume fraction in patients with coronary heart
disease and type 2 diabetes can be a predictor
of myocardial dyssynchrony development and
heart failure progression.

3. A high level of interstitial collagen ) ) )
It is necessary to investigate further the

specificfeatures of interstitial collagen changes
depending on the therapy application aimed to
reduce myocardial fibrosis.

4. A close monitoring of blood glucose

levels is required in patients with type 2
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