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The design of the study

Control group
Assessment of the serum 
level of NO, calponin-1, 

relaxin, L-citrullin (n = 20) 

Assessment of the serum 
levels of NO, calponin-1, 

relaxin, L-citrullin

Analysis of the clinical 
risk factors

Classifying into the groups 
according the 

Ultrasound data

Subjects with T2D diabetes

Mean age 64.0±9.3 years

Duration of T2D 13.4±8.3 

Men and women

n = 389

AT0

n = 54

n = 54

n = 46

AT1

n = 203

n = 203

n = 42

AT2

n = 132

n = 132

n = 64

AT0 group: 

CIMT ≤0.9 mm 

AT1 group: 

CIMT ≥1.0 mm, no  stenosis

AT2 group:                                  
CIMT ≥1.0 mm with stenosis

CIMT, carotid intima-media 
thickness



Clinical and laboratory data of T2D patients depending on carotid 
atherosclerosisVariable AT0 group

N = 54
AT1 group

N = 203
AT2 group

N = 132
P

Sex, m/f 9/45 60/143 43/89 0.22b

Age, years 56.8±9,5 63.46±9.02 67.5 ± 8.07 <0.0001a

Diabetes duration, years 10.1±6.9 12.8±7.7 14.8±8.8 0.043a

BMI, kg/m2 38.1±8.3 33.5±6.2 32.8±5.5 0.023a

HbA1c, % 8.1±2.1 8.7±1.9 8.6±2.1 0.39a

Cholesterol, mmol/l 5.3±1.1 5.3±1.5 5.2±1.6 0.099a

Triglycerides, mmol/l 2.64±1.66 2.45±2.1 3.15±1.2 0.55a

LDL-c, mmol/l 3.35±0.82 3.3±1.03 3.3±1.16 0.63a

HDL-c, mmol/l 1.19±0.3 1.22±0.32 1.23±0.46 0.99a

eGFR, ml/min/1.73 m2 74.6±21.1 70.4±18.9 63.5±17.4 0.035a

UACR, mg/mmol 3.96±13.63 7.94±26.9 16.05±46.8 0.52a

Left-CIMT, mm 0.72±0.15 1.37±0.47 2.48±0.93 <0.0001a

Right-CIMT, mm 0.72±0.14 1.34±0.53 2.75±0.9 <0.0001a

Arterial hypertension, yes, % 92.5 97.0 98.5 0.064b

Hypertension duration, years 14.7±9.2 16.6±11.7 20.9±13.1 0.02a

CAD, yes, % 17.0 33.0 56.8 0.001b

PAD, yes, % 11.3 45.2 66.7 0.012b

Diabetic retinopathy, % 35.8 47.3 63.6 0.004b

CKD, % 64.2 76.4 87.1 0.002b

Smoking, % 13.2 9.4 13.6 0.006b

Insulin therapy, % 54.9 59.6 68.9 0.27b

Dyslipidemia, % 90.6 96.6 98.5 0.066b

Statin therapy, % 28.8 43.3 53.0 0.006b

Carotid 
stenosis

Retinopathy
OR=1.95
(95% CI              

1.25-3.06

Coronary 
artery disease

ОR=2.67
(95% CI
1.7-4.2)

Myocardial
infarction
ОR=2.58
(95% CI

1.39-4.78)

Peripheral 
arterial 
disease
OR=2.47
(95%CI 

1.56-3.9)

eGFR <60 
ml/min*1.73 m2 

OR=2.26
(95% CI

1.42-3.57)

The associations of carotid artery stenosis with other 
vascular complications in T2D patients

BMI, body mass index; HbA1c, glycated hemoglobin A1c; LDL-c, low density lipoprotein cholesterol; 
HDL-c, high density lipoprotein cholesterol; eGFR, estimated glomerular filtration rate; UACR, urinary 
albumin-to-creatinine ratio; CAD, coronary artery disease; PAD, peripheral arterial disease; CKD, chronic 
kidney disease.                                                                  a Kruskal-Wallis-test       b Chi-square test



The risk factors for carotid artery stenosis
in T2D patients

Parameter OR CI 95% Р

Age >65 years 4.8 2.6 – 9.4 <0.05

T2D duration > 15 years 2.8 1.4 – 5.4 <0.05

HbA1c >7,5 % 2.9 1.6 – 5.2 <0.05

eGFR < 60 ml/min*1,73 m2 2.1 1.0 – 4.3 <0.05

CAD 4.0 1.8 – 8.8 <0.05

Myocardial infarction 8.9 1.2 – 65.5 <0.05

# - significant (p <0,05) differences between groups AT0 and AT2, * - significant
(p <0,05) differences between groups AT1 and AT2 (Mann-Whitney’s test).

Conclusions
•In our cohort of T2D diabetic patients, the prevalence of 
carotid artery stenosis is found to be 33.9%. 

•The presence of carotid stenosis is associated with 
diabetic retinopathy, reduced renal function, PAD, CAD 
and myocardial infarction in anamnesis. 

•Age, diabetes duration, and high serum NO levels are the 
most reliable risk factors for carotid stenosis in T2D 
patients

*

#

The serum levels of atherosclerosis markers in T2D patients 
with and without  carotid stenosis


