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A role of blood glucose levels in the development of interstitial collagen has been studied in 84 patients 

 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 ofICVF 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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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 

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 

and neurohumoral mechanisms of chronic heart 

 

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 

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 diseasewere 

-
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 (%) =  

(1-1,3* )*100, 

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 

 arkov, 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 

-

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 

-
parametric (absolute and relative - proportions 

2) 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

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 %. 

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 

1. The hyperglycemia in patients with 
type 2 diabetes contributes to the development 
of interstitial collagen volume fraction. 

2. The study showed a significant 
increase of the level of interstitial collagen 
volume fraction associated with the glycaemia 
level elevation. 

3. A high level of interstitial collagen 
volume fraction in patients with coronary heart 
disease and type 2 diabetes can be a predictor 
of myocardial dyssynchrony development and 
heart failure progression. 

4. A close monitoring of blood glucose 
levels is required in patients with type 2 

diabetes to prevent the complication 
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. 

PROSPECTS FOR FUTURE STUDIES 

It is necessary to investigate further the 
specificfeatures of interstitial collagen changes 
depending on the therapy application aimed to 
reduce myocardial fibrosis. 
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