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INTRODUCTION

Numerous epidemiological and clinical obser-

vations have indicated that patients with diabe-

tes are prone to develop various forms of 

cardio vascular disease. One of the landmark 

investigations, Framingham study, confirmed 

that patients with diabetes have significantly 

higher morbidity and mortality from cardio-

vascular disease than patients without diabe-

tes [1, 2]. Such findings, confirmed by several 

subsequent studies have led to the development 

of the modern medical dogma that diabetes and 

cardiovascular disease are two sides of one coin.

It has been recently recognized that the 

term cardiometabolic continuum can be used 

to describe the changes in the cardiovascular 

system that develop as a consequence of type 

2 diabetes and metabolic syndrome. The initial 

lesions can usually be identified in the third and 

fourth decade, while the onset of overt clinical 

manifestations depends on the duration and 

severity of diabetes, as well as other risk factors 

for cardiovascular disease.

Direct metabolic effect of diabetes on myoc-

ites may induce early myocardial dysfunction, 

and is often asymptomatic and unrecognized 

by both patients and the physician [3]. These 

changes can be diagnosed by echocardiogra-

phy as left ventricular diastolic dysfunction 

(LVDD), which may be considered as a precur-

sor of systolic heart failure. Further progression 

of these metabolic disturbances may lead to the 

development of coronary atherosclerosis which 

is, in patients with diabetes, also often asso-

ciated with mild symptoms or asymptomatic.

In addition, acute myocardial infarction may 

occur with minimal or without symptoms in 

40% of patients with diabetes. Also, clinically 

well recognized form of ischemic heart disease 

in patients with diabetes is silent myocardial 

ischemia (SMI), occurring 2-6 times more 

frequently than in those without diabetes. 

SMI can be defined as transitory impairment 

of myocardial flow without anginal pain or 

other symptoms.

As stated, one of the major clinical features 

of cardiovascular disease in patients with diabe-
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tes is mild intensity or absence of symptoms. A significant 

number of patients, up to 50%, are not aware of the disease, 

because they do not have any symptoms [4, 5]. The most 

important clinical implication of these findings in patients 

with diabetes is a risk of developing major or even fatal 

cardiovascular complications despite being asymptomatic.

OBJECTIVE

The objective of the study was to assess the prevalence of 

asymptomatic cardiovascular manifestations, LVDD and 

SMI in patients with type 2 diabetes, as well as to compare 

demographic, clinical and metabolic parameters among 

the defined groups.

METHODS

Study population

One hundred and four patients (mean age 55.4±9.1 years, 

64.4% males) with type 2 diabetes were investigated from 

October 2007 to January 2011. The medical treatment 

consisted of diet and/or oral antihyperglycaemic agents 

(fasting glycaemia <15 mmol/l and glycosylated haemo-

globin – HbA1c <9%). The studied patients had normal 

blood pressure, prehypertension or arterial hypertension 

stage I. None of the patients had prior history or symptoms 

of ischemic heart disease, myocardial infarction, cerebro-

vascular disease, renal disease and microvascular diabetic 

complications. 

The local Ethics Committee approved the study protocol 

and written informed consent was obtained from all 

patients.

Study protocol

Demographic data and information on the duration of di-

abetes, and anthropometric measurements were acquired 

from all patients. Blood samples were collected after 12-

hour fasting for the following analysis: serum glucose, 

HbA1c, total-, LDL- and HDL-cholesterol, triglycerides, 

apolipoprotein A1, apolipoprotein B, apolipoprotein AII, 

apolipoprotein E, and lipoprotein(a).

Cardiologic assessment included blood pressure 

measurements, electrocardiography, echocardiography, 

as well as stress echocardiography.

Arterial blood pressure was measured in the sitting posi-

tion, and after five minutes of rest on the hand with a regis-

tered higher blood pressure rate, using a sphygmomanom-

eter. Prehypertension was considered as systolic pressure 

from 120 to 139 mm Hg or diastolic pressure from 80 to 

89 mm Hg. Hypertension stage I was defined as systolic 

pressure from 140 to 159 mm Hg or a diastolic pressure 

from 90 to 99 mm Hg [6].

Electrocardiography was performed using a 12-lead 

Schiller Cardiovit CS-200.

Echocardiography

All patients underwent transthoracic 2D, Doppler and 

tissue Doppler echocardiography using Sequoia c256 

Acuson (Siemens Mountain View, California, USA). 

LVDD was assessed using the criteria defined in a consen-

sus statement on the diagnosis of heart failure with normal 

left ventricular ejection fraction by the Heart Failure and 

Echocardiography Associations of the European Soci-

ety of Cardiology (ESC) [7]. According to this statement, 

LVDD was diagnosed when early mitral valve flow veloc-

ity (E) and early diastolic lengthening velocity (E’) ratio 

was E/E’≥15.

If the E/E’ is suggestive of LVDD [8-15], additional 

non-invasive investigations were applied. The abovemen-

tioned Consensus considers the left atrial volume index 

(LAVI) >40 ml/m2 to provide sufficient evidence of LVDD 

(excluded by LAVI <29 ml/m2). Another parameter which 

can be used to confirm LVDD is the left ventricular wall 

mass index (LVMI) >122 g/m2 (women) or >149 g/m2 

(men) [8]. Ratio of maximal early filling velocity (E-wave) 

and maximal late (atrial) filling velocity (A-wave), E/A 

>0.5 was also used to confirm LVDD. Elevated plasma 

levels of BNP can be used as additional diagnostic tool. 

The same experienced investigator, blinded for the clini-

cal data, performed all echo-Doppler recordings.

Stress echocardiography

In order to detect the presence of ischemic heart disease, 

all patients underwent stress echocardiograhy test (Del 

Mar and Agilent Image Point, USA) using Bruce proto-

col [9]. Myocardial ischemia was established if horizontal, 

descending or slow ascending ST segment depression ≥1 

mm, with duration of 0.08 seconds, or segmental hypoki-

nesia (stress echocardiography) were detected.

Statistical analysis

Continuous data are presented as mean ± SD and as 

percentages, as appropriate. The unpaired t-test (two-

tailed) was used to assess differences between continuous 

variables. The chi-square test was used to compare cate-

gorical variables between groups. Uni- and multiple linear 

regression analysis were applied to identify the indepen-

dent correlates of LVDD. A value of p <0.05 was consid-

ered significant.

The sample size needed for the study was 99 patients, 

calculated based on the literature data [10, 11] and the 

presumed proportion of LVDD of 0.30 (30%), with an alpha 

error of 0.05 (Z=1.96) and accuracy of E=0.09 (9%).



601

www.srp-arh.rs

Srp Arh Celok Lek. 2011;139(9-10):599-604

RESULTS

Demographic data, anthropometric measurements, 

duration of diabetes and arterial hypertension

The mean age of studied patients was 55.4±9.1 years, 

with the predominance of males (64.4% males). The 

median duration of diabetes was 4 (4) years, while the 

mean value of body mass index (BMI) in this patient cohort 

was 27.5±4.4 kg/m2. Average systolic blood pressure was 

found to be 132.6±11.0 mm Hg, and diastolic blood pres-

sure was 82.6±6.3 mm Hg. Arterial hypertension stage I 

was detected in 24 patients (23.1%), with median dura-

tion of 3 (4) years.

Prevalence of left ventricular diastolic dysfunction 

and silent myocardial ischemia

After analysing the results of the study, patients were 

divided into three groups: 1) patients diagnosed with 

LVDD; 2) patients suffering from SMI; and 3) patients 

with type 2 diabetes, but without LVDD and SMI. The 

diagnosis of LVDD was established in 12 patients (11.5%), 

while SMI was detected in 6 patients (5.8%).

Comparative analysis of demographic data, 

anthropometric measurements, duration of diabetes 

and arterial hypertension in investigated groups

Comparative analysis of demographic data, anthropo-

metric measurements, duration of diabetes and arterial 

hyper tension, as well as patients’ therapy is summarized 

in Table 1. There were no significant differences in age 

(F=2.627; p>0.05), duration of diabetes (χ2=3.579; p>0.05) 

and values of BMI (F=0.252; p>0.05). Furthermore, no 

significant difference was detected in the values of systolic 

and diastolic blood pressure (systolic F=0.465; p>0.05, 

diastolic F=0.827; p>0.05), or duration of arterial hyper-

tension (χ2=3.558; p>0.05) among the investigated groups. 

However, less patients with LVDD were using metformin, 

in comparison to other two groups (χ2=12.152; p=0.002).

Comparison of laboratory parameters

Table 2 depicts the comparison of parameters of glycoreg-

ulation (fasting plasma glucose and HbA1c), lipid parame-

ters and lipid subfractions among the groups. Although the 

values of fasting plasma glucose and HbA1c were elevated 

in all patients, there were no statistically significant differ-

ences in glycaemia (F=0.428; p>0.05) or HbA1c (F=0.437; 

p >0.05) among the groups. Mean values of tryglicerides 

were elevated in all groups, while the values of apolipo-

protein A1, B, AII, E and lipoprotein(a) were normal in all 

patients. There were no significant differences in the values 

of total (F=0.513; p>0.05) and LDL cholesterol (F=0.001; 

p>0.05), tryglicerides (χ2=2.029; p>0.05), apolipoprotein B 

(F=1.160; p>0.05), apolipoprotein AII (F=1.023; p>0.05), 

apolipoprotein E (χ2=0.063; p>0.05) and lipoprotein(a) 

(χ2=1.180; p>0.05) among investigated groups.

However, the values of HDL cholesterol (F=4.515; 

p=0.013) and apolipoprotein A1 (F=5.128; p=0.008) were 

significantly higher in patients with LVDD when compared 

to other two groups. Furthermore, significantly higher 

values of HDL cholesterol (p=0.004) and apolipoprotein 

A1 (p=0.003) were revealed in patients with LVDD in 

comparison to those without LVDD and SMI. Also, signif-

icantly higher values of apolipoprotein A1 were detected 

in patients with LVDD than with SMI (p=0.015).

DISCUSSION

Asymptomatic/oligosymptomatic cardiovascular 

manifestations of diabetes

As confirmed in various studies, a significant number 

of patients with type 2 diabetes are not aware to have 

metabolic disorder [4, 5]. This occurrence is more often 

described in females, who also have a higher glycaemia at 

the end of the oral glucose tolerance test, particularly if 

older than 70 years. Seemingly, as with diabetes, cardio-

vascular symptoms in these patients may be very discrete 

Table 1. Comparison of demographic data, antropometric measurements, 
duration of diabetes/hypertension and treatment

Parameter LVDD SMI
T2D, no 

LVDD, SMI
p

Number of patients 12 6 86

Age (years) 59.3±9.1 60.7±7.6 54.4±9.0 >0.05

Gender
Male 7 (58.3%) 5 (83.3%) 55 (64.0%)

>0.05
Female 5 (41.7%) 1 (16.7%) 31 (36.0%)

BMI (kg/m2) 27.1±3.1 26.6±2.3 27.7±4.6 >0.05

Duration of diabetes* (years) 2 (4) 7 (13) 4 (4) >0.05

Diabetes 
therapy

Metformin 9 (75.0 %) 6 (100.0%) 84 (97.7%) 0.002

Sulfonylurea 8 (66.7 %) 5 (83.3%) 45 (52.3%) >0.05

Blood 
pressure 
(mm Hg)

Systolic 131.7±9.4 136.7±12.1 132.4±11.1 >0.05

Diastolic 82.5±4.5 85.8±4.9 82.4±6.6 >0.05

Arterial hypertension stage I 4 (33.3%) 3 (50.0%) 17 (19.8%) >0.05

Duration of hypertension* 
(years)

5 (13) 3 (0) 3 (5) >0.05

Values are expressed as X±SD and n (%).
*median (interquartile range); T2D – type 2 diabetes; LVDD – left ventricular 
diastolic dysfunction; SMI – silent myocardial ischemia

Table 2. Comparison of parameters of glycoregulation, lipids and sub-
fractions

Parameter LVDD SMI
T2D, no 

LVDD, SMI
p

Glycaemia (mmol/l) 7.7±1.8 8.7±1.6 8.2±2.3 >0.05

HbA1c (%) 7.1±0.8 7.7±1.6 7.2±1.3 >0.05

Total cholesterol (mmol/l) 5.7±0.8 5.1±1.1 5.7±1.3 >0.05

LDL cholesterol (mmol/l) 3.4±0.9 2.9±1.1 3.5±1.1 >0.05

HDL cholesterol (mmol/l) 1.3±0.3 1.0±0.2 1.0±0.3 0.013

Tryglicerides* (mmol/l) 2.6 (2.4) 2.9 (2.5) 1.9 (1.8) >0.05

Apolipoprotein A-1 (g/l) 2.1±0.5 1.6±0.3 1.7±0.4 0.008

Apolipoprotein B (g/l) 1.0±0.3 1.1±0.2 1.21±0.3 >0.05

Apolipoprotein AII (mg/l) 359.2±85.0 346.4±44.0 333.3±58.2 >0.05

Apolipoprotein E* (mg/l) 46.0 (17.2) 42.5 (54.8) 45.1 (22.9) >0.05

Lipoprotein(a)* (g/l) 0.1 (0.05) 0.1 (0.2) 0.1 (0.1) >0.05

Values are expressed as X±SD.
* median (interquartile range); HbA1c – glycated haemoglobin
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[12]. The duration of the asymptomatic period in patients 

with diabetes and cardiovascular diseases is unpredictable, 

varying with gender, age and co-morbidities. Furthermore, 

the rate of the detection of asymptomatic cardiovascular 

disease is higher in more developed healthcare systems 

resulting in increased detection of diabetes, arterial hyper-

tension, and dyslipidemia.

Slow progression of cardiovascular and metabolic 

changes in patients with diabetes is one of the key reasons 

for the absence or delayed clinical manifestations.

The scarce symptoms of cardiovascular complications 

in diabetes prevent timely diagnosis, and thus the success-

ful prevention and treatment. Therefore, early detection of 

asymptomatic forms of cardiovascular manifestations in 

patients with diabetes may be crucial not only in prevent-

ing fatal complications, but also to improve outcome and 

survival.

The causes of the absence of symptoms in patients 

with diabetes and cardiovascular lesions

There are several explanations for the absence of cardio-

vascular symptoms (including anginal pain) in patients 

with diabetes. The most common causes can be listed as 

cardiac autonomic neuropathy, elevated concentrations of 

endogenous endorphins and dissimulation of anginal pain.

Experimental studies and autopsy reports of patients 

who died after an asymptomatic myocardial infarction 

[13] indicated that cardiac autonomic neuropathy could 

be commonly revealed in patients with diabetes. Cardiac 

autonomic neuropathy leads to sensory denervation, which 

increases the threshold for the occurrence of anginal pain 

[14]. Imaging method with m-iodine benzylguanidine 

confirmed sympathetic denervation causing diminished 

sensitivity for anginal pain and abnormal perception of 

painful stimuli [15]. Various investigations have demon-

strated that vagal activity is reduced, while the sympathetic 

activity is enhanced in patients with diabetes and asso-

ciated SMI, with expressed morning peak [16]. In addi-

tion, significant clinical correlation between autonomic 

neuropathy and insulin resistance was revealed, as well as 

the possible etiological role of insulin resistance in devel-

oping SMI [17, 18].

High concentration of endogenous endorphins can be 

listed as a possible cause of asymptomatic cardiovascu-

lar events in patients with diabetes. The same is true for 

dissimulation of anginal pain demonstrated in experimen-

tal setting as a reason for the absence of cardiovascular 

symptoms.

Diastolic left ventricular dysfunction

In this study, LVDD was revealed in twelve (11.5%) patients. 

Higher proportion of patients with LVDD in comparison 

to patients with SMI could be explained with early devel-

opment of myocardial changes during the development of 

cardiovascular continuum, while atherosclerotic lesions 

causing SMI can be seen later. Direct negative metabolic 

effect of diabetes on the myocardium, due to hyperglycemia 

and insulin resistance, causes the impairment of myocar-

dial relaxation presented on echocardiography as LVDD 

[19]. Arterial hypertension, as a cause of LVDD, is ruled out 

by patient selection, since only patients with prehyperten-

sion and hypertension stage I were included in the study.

It has been shown that the prevalence of LVDD in vari-

ous studies showed considerable variability. The results 

of this study revealed lower proportion of LVDD in 

comparison to the literature data. This difference could 

be explained by the strict selection of patients who were 

in initial stages of cardiovascular continuum with early 

myocardial changes.

Furthermore, they had a relatively short duration of 

diabetes (median 4 (4) years) treated with diet and/or oral 

antihyperglycemic agents, without diabetic complications 

and had prehypertension and hypertension stage I. Addi-

tional reason for the low prevalence of LVDD in this study 

is that used criteria are ones defined by the Consensus 

statement of the Heart Failure and Echocardiography Asso-

ciations of the ESC [7] which are considered to be precise 

and strict.

From the clinical point of view, LVDD is often asymp-

tomatic or with minimal symptoms and frequently over-

looked by the patient [20]. When the symptoms occur, they 

are discrete and variable in intensity and duration, present-

ing mostly as dyspnea. In the current study, patients were 

free of symptoms related to the cardiovascular system.

The major drawback in detecting LVDD includes the 

lack of precise diagnostic parameters, as well as vari-

ous technical features of echocardiographic equipment. 

In-depth review of the literature data, wide heterogeneity 

of diagnostic parameters for LVDD was demonstrated. In 

general, the diagnostic approach to LVDD was improved 

and standardized by using both, the parameters defined 

in the Consensus statement [7] and tissue Doppler. Good 

clinical applicability and accuracy were the reasons that 

these parameters were used in the current study.

Several studies demonstrated a huge variation and 

heterogeneity among cohorts investigated for the preva-

lence of LVDD in patients with diabetes. Studies using the 

criteria defined in the Consensus statement revealed lower, 

but similar prevalence of LVDD. The prevalence of LVDD 

in DADD study (Diabetes Mellitus and Diastolic Dysfunc-

tion) [21], which investigated the influence of strict glycae-

mic control on diastolic dysfunction in 39 patients with 

type 2 diabetes, without ischemic heart disease or heart 

failure, was 33%.

From et al. [22] investigated 486 patients with type 2 

diabetes, without hypertension and ischemic heart disease 

and revealed that E/E’>15 had 21% of patients. Research 

of Sharman et al. [23] that included 155 patients with type 

2 diabetes without other cardiovascular diseases demon-

strated LVDD (E/E’>15) in 51% of subjects.



603

www.srp-arh.rs

Srp Arh Celok Lek. 2011;139(9-10):599-604

Silent myocardial ischemia

In our study cohort, SMI was confirmed in six (5.8%) 

patients, which was significantly lower than the preva-

lence of LVDD. Since SMI in patients with diabetes indi-

cates atherosclerotic (coronary artery) diabetic involve-

ment, which develops in the later stage of the cardiomet-

abolic continuum, this complication was unexpected. The 

majority of patients with diabetes and SMI suffer from isch-

emic heart disease, presenting as angina pectoris or prior 

myocardial infarction. In only a few patients, SMI could 

be confirmed without atherosclerotic coronary disease.

In comparison to the anginal episodes of ischemia, in 

SMI coronary flow impairments are of shorter duration 

and/or mild intensity. Several studies demonstrated signif-

icant correlation of SMI and increased risk for cardiovas-

cular events, independently of other risk factors for isch-

emic heart disease [24]. Jacqueminet et al. [25] confirmed 

that SMI could be considered as an independent risk factor 

for cardiovascular events.

The diagnosis of SMI in asymptomatic patients with 

diabetes can be established using several methods. Exer-

cise stress test has a sensitivity of 50-67%, specificity of 75% 

and significant positive (46%) and negative predictive value 

(87%). Although imprecise in diagnosing single coronary 

artery disease, its diagnostic accuracy is much higher in 

patients with multivessel coronary disease. Due to clinical 

applicability and low cost, this test is widely used. Echo-

cardiographic stress test, which was used in our study, is 

more reliable in detecting SMI and its sensitivity, specific-

ity, diagnostic accuracy and predictive value are high. The 

segmental wall motion abnormality caused by the physi-

cal activity and recorded echocardiographically indicates 

a narrowed coronary artery.

In patients unable to perform the exercise test, dobu-

tamine stress test is indicated. Cosson et al. [26] revealed 

that SMI, diagnosed by non-invasive tests, could be found 

in 20-35% of patients with type 2 diabetes. The prevalence 

of SMI in patients with type 2 diabetes detected in differ-

ent studies varied between 12 and 62%, depending on the 

patient selection and diagnostic tests used [27].

In MiSAD study (Milan Study on Atherosclerosis and 

Diabetes) [28], which included 735 asymptomatic patients 

with type 2 diabetes, the prevalence of SMI established by 

echocardiography stress test was only 12%. This could be 

explained by the absence of other risk factors for cardio-

vascular disease in these patients. In the study of Cosson 

et al. [29], computerized tomography was employed for the 

diagnosis of SMI, which was revealed in 33% of patients. 

The results of this study confirmed the significance of SMI 

as a predictor for the development of cardiovascular events, 

while the worst prognosis was proved in patients with SMI 

and coronary atherosclerosis.

DIAD study (Detection of Ischemia in Asymptomatic 

Diabetics) [30] analysed the importance of screening for 

the SMI by radionuclide adenosine stress test in patients 

with diabetes, and clinical value for the cardiovascular 

events risk assessment. Final conclusions were that screen-

ing for SMI had no prognostic significance, and that it was 

associated with several drawbacks, such as a large number 

of patients and high costs.

In the current study, all patients in whom SMI was 

detected underwent selective coronary angiography. The 

angiographic findings included two vessel disease in four 

patients and three vessel disease in two patients. Diagnos-

ing SMI in 5.8% of patients indicates that the chronologi-

cal progression of cardiovascular lesions in diabetes might 

not be always longitudinal, and that the vascular (coro-

nary) changes may develop early causing life-threaten-

ing complications even before the individual is aware to 

have diabetes.

CONCLUSION

This study confirmed asymptomatic cardiovascular compli-

cations in 17.3% patients with diabetes. LVDD was diag-

nosed in 11.5% patients, while SMI was revealed in 5.8% 

patients. Diagnosing LVDD using tissue Doppler echocar-

diography and SMI by stress echocardiograhy allow timely 

detection of these diseases and therefore their treatment 

and prevention of complications.
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КРАТАК САДРЖАЈ
Увод Оштећења срца код особа оболелих од ди ја бе те са 
обично су асимп то матска. Ди ја стол на дис функ ци ја ле ве ко-
мо ре (ДДЛК) на ста је као по сле ди ца ло шег ме та бо лич ког ути-
ца ја ди ја бе те са на ми о кард. Чест и ти пи чан на чин кли нич ког 
ис по ља ва ња ис хе миј ске бо ле сти ср ца код бо ле сни ка са ди-
ја бе те сом је сте не ма ис хе ми ја ми о кар да (НИМ).
Циљ ра да Циљ ис тра жи ва ња био је да се утвр ди уче ста ло-
ст ДДЛК и НИМ код бо ле сни ка са ди ја бе те сом тип 2 и упо-
ре де де мо граф ски, кли нич ки и ме та бо лич ки по да ци из ме-
ђу ис пи ти ва них гру па бо ле сни ка (бо ле сни ка са ДДЛК, бо-
ле сни ка са НИМ и бо ле сни ка без ове две ма ни фе ста ци је).
Ме то де ра да У сту ди ју су би ла укљу че на 104 бо ле сни ка 
(64,4% му шка ра ца), сред ње ста ро сти 55,4±9,1 го ди ну, ко ја су 
бо ло ва ла од ди ја бе те са тип 2 и би ла ле че на ди је том и орал-
ним ан ти хи пер гли ке ми ци ма. Ис пи та ни ци су има ли нор ма-
лан крв ни при ти сак, пре хи пер тен зи ју или ар те риј ску хи-
пер тен зи ју пр вог сте пе на. Про то кол ис пи ти ва ња под ра зу-

ме вао је основ не ла бо ра то риј ске ана ли зе и кар ди о ло шке 
пре гле де (елек тро кар ди о грам, дво ди мен зи о нал ни ехо кар-
ди о грам и ткив ни до плер и ехо кар ди о граф ски стрес-тест на 
по крет ној тра ци).
Ре зул та ти Код два на ест бо ле сни ка утвр ђе на је ДДЛК (11,5%), 
док је код шест ис пи та ни ка по ста вље на ди јаг но за НИМ (5,8%). 
Ста ти стич ки зна чај но ма њи број бо ле сни ка са ДДЛК ле чен 
је мет фор ми ном у од но су на дру ге две гру пе ис пи та ни ка 
(χ2=12,152; p=0,002). Вред но сти HDL-хо ле сте ро ла (F=4,515; 
p=0,013) и апо ли по про те и на А1 (F=5,128; p=0,008) би ле су 
ста ти стич ки зна чај но ве ће у гру пи бо ле сни ка са ДДЛК.
За кљу чак Ис тра жи ва ње је по ка за ло да се асимп то мат ска 
оштећења срца ја вља ју код 17,3% бо ле сни ка са ди ја бе те-
сом тип 2.

Кључ не ре чи: ди ја бе тес ме ли тус тип 2; асимп то мат ске кар-
ди о ва ску лар не ма ни фе ста ци је; ди ја стол на дис функ ци ја ле-
ве ко мо ре; не ма ис хе ми ја ми о кар да

Асимптоматска оштећења срца код особа оболелих од дијабетеса: 
дијастолна дисфункција леве коморе и нема исхемија миокарда
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