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Inflammatory Markers are Associated with Microvascular Complications in Type 2 Diabetes

Sun Mee Yang, Sung Yong Kim, Ki Young Lee, Yeun Sun Kim, Moon Suk Nam', Ie Byung Park

Division of Endocrinology and Metabolism, Department of Internal Medicine, Gil Medical Center, Gachon University of
Medicine and Science; and Department of Internal Medicine, Inha University College of Medicine'

Abstract
Background: Inflammatory markers are known to be sensitive predictors of atherosclerotic disease such as
coronary heart disease. Diabetic patients have higher level of inflammatory markers such as fibrinogen, high
sensitivity C-reactive protein (hsCRP) or IL-6. We investigated the association of inflammatory markers with
microvascular complications in type 2 diabetes.

Methods: We studied cross-sectionally 244 consecutive patients with type 2 diabetes without macrovascular
disease such as cerebral infarct, coronary heart disease and peripheral arterial disease. The urinary
albumin/creatinine ratio was determined in a morning, untimed, urine specimen. Ophthalmoscopic
examinations were performed to evaluate diabetic retinopathy. Diabetic neuropathy was examined by 10-g
monofilament, Neuropathic Disability Score and Michigan Neuropathy Screening Instrument.

Results: 47 patients (23.5%) had diabetic retinopathy, 81 (34.6%) had nephropathy and 132 (54.2%) had
neuropathy. Fibrinogen and erythrocyte sedimentation rate (ESR) were significantly higher in the patients
with nephropathy, retinopathy and neuropathy than in those without (P = 0.009, 0.003 and 0.047; P = 0.011,
0.02 and 0.006 , respectively). There were no differences in the hsCRP and IL-6 level between in patients with
microvascular complications and in those without. Inflammatory parameters were correlated with each other.
The hsCRP was correlated with IL-6 (r = 0.40, P < 0.001) and fibrinogen (r = 0.45, P < 0.001), but fibrinogen
was not significantly correlated with IL-6 (r = 0.13, P = 0.08).

Conclusion: Although IL-6, hsCRP and fibrinogen may be associated with microvascular complications in
type 2 diabetes, we show that fibrinogen is a strong marker of microvascular complications. (J Kor Diabetes
Assoc 31:472~479, 2007)
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Table 1. Basal characteristics of type 2 diabetes

N 244

Age (years) 544 £+ 10.6
Male (%) 48.8

Waist circumference (cm) 89.0 + 8.6
BMI (kg/m’) 24.6 + 4.0
Duration of diabetes (years) 7.8 £ 6.3
HbAlc (%) 84 + 20

Retinopathy (%)
Nephropathy (%)
Neuropathy (%)

23.5 (47/200)
34.6 (81/234)
38.8 (93/240)

Hypertension (%) 36.1
Smoking (%) 25.4
Alcohol (%) 37.7
ACE inhibitors (%) 74
Antiplatelet agent (%) 152
Statin (%) 18.0
Thiazolidinediones (%) 27.5

BMI, body mass index; ACE
converting enzyme inhibitors.

inhibitors, angiotensin-



St A 313 "es, 2007

Table 2. Inflammatory markers

and clinical data of type 2

diabetic patients with and without retinopathy

Variable Retinopathy(-) Retinopathy(+) P value
Sex (M/F) 85:68 14:33 0.003
Age (years) 52.8 + 10.16 59.5 £ 9.5 0.001
Duration of diabetes (years) 64 £ 56 119 + 6.3 0.001
BMI (kg/mz) 245 £ 30 239 £ 25 0.179
Waist circumference (cm) 88.5 + 9.1 88.3 + 8.3 0.885
Smoking (%)10.6 27.3 0.018

Hypertension (%) 26.3 58.7 0.001
HbAlc (%) 80 £ 2.0 82 + 1.5 0.483
Total cholesterol (mg/dL) 1849 + 32.7 196.1 £ 39.2 0.087
Triglycerides (mg/dL) 147.7 + 90.5 170.8 = 99.7 0.171
HDL (mg/dL) 47.6 + 13.6 494 + 15.0 0.420
LDL (mg/dL) 107.6 = 29.5 1153 £ 29.0 0.287
ESR (mm/h) 115 + 9.8 19.1 £+ 18.1 0.011
Fibrinogen (mg/dL) 371.49 + 85.32 412.26 + 100.47 0.009
Log hsCRP (mg/L) -1.03 + 0.46 -1.09 + 0.37 0.350
Log IL-6 (pg/mL) 0.04 £ 0.40 0.01 £ 0.52 0.778

Data are mean = SD or %. BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; hsCRP,

high sensitivity C-reactive protein.

Table 3. Inflammatory markers and clinical data of type 2 diabetic patients with and without nephropathy

Variable Nephropathy(-) Nephropathy(+) P value
Sex (M/F) 77:76 39:42 0.785
Age (years) 53.3 £ 10.2 55.4 + 10.5 0.016
Duration of diabetes (years) 7.0 £ 6.1 9.0 + 6.1 0.018
BMI (kg/mz) 245 £ 2.8 253 £ 5.2 0.178
Waist circumference (cm) 88.3 + 8.8 90.8 + 8.0 0.058
Smoking (%) 25.6 22.7 0.740
Hypertension (%) 30 46.8 0.014
HbAlc (%) 80 = 1.7 82 £ 1.9 0.336
Total cholesterol (mg/dL) 184.0 + 35.8 1914 + 357 0.146
Triglycerides (mg/dL) 147.6 + 81.9 168.9 + 109.9 0.139
HDL (mg/dL) 47.1 £ 13.8 48.1 + 14.0 0.607
LDL (mg/dL) 1079 = 314 102.7 + 26.1 0.676
ESR (mm/h) 12.4 £ 11.8 18.1 £ 15.7 0.020
Fibrinogen (mg/dL) 373.37 + 90.62 412.29 + 98.99 0.003
Log hsCRP (mg/L) -1.02 + 0.44 -1.02 £ 045 0.999
Log IL-6 (pg/mL) 0.07 £ 0.40 -0.01 £ 0.44 0.391

Data are mean + SD or %. BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; hsCRP,

high sensitivity C-reactive protein.
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Table 4. Inflammatory markers and clinical data of type 2 diabetic patients with and without neuropathy

Variable Neuropathy (-) Neuropathy (+) P value
Sex (M/F) 81:66 37:56 0.020
Age (years) 525 £ 93 572 £ 11.6 0.001
Duration of diabetes (years) 6.7 £ 57 94 £ 6.8 0.001
BMI (kg/mz) 248 £ 2.9 245 £ 5.0 0.561
Waist circumference (cm) 88.9 £ 8.8 89.2 £ 8.4 0.771
Smoking (%) 39.1 37.5 0.046
Hypertension(%) 26.3 58.6 0.001
HbAlc (%) 79 + 1.7 83 + 20 0.146
Total cholesterol (mg/dL) 184.5 + 37.1 190.4 + 34.5 0.087
Triglycerides (mg/dL) 145.7 + 80.2 173.3 + 109.8 0.031
HDL (mg/dL) 47.8 £ 142 47.1 + 132 0.488
LDL (mg/dL) 97.8 £ 28.1 113.4 = 21.1 0.226
ESR (mm/h) 12.3 + 119 17.3 £ 13.5 0.006
Fibrinogen (mg/dL) 379.61 = 95.51 401.94 + 90.36 0.047
hsCRP (mg/L) -1.01 * 0.46 -1.01 + 0.44 0.994
IL-6 (pg/mL) 0.04 £ 0.39 0.05 £ 045 0.932

Data are mean + SD or %. BMI, body mass index; HDL, high density lipoprotein; LDL, low density lipoprotein; hsCRP,

high sensitivity C-reactive protein.

Table 5. Logistic regression model with microvascular complications as dependent variables

Variabl Retinopathy Neuropathy Nephropathy
ariable
95% CI P value 95% CI P value 95% CI P value
Duration (years) 1.1-2.3 0.009 0.9-1.2 0.511 0.9-1.1 0.337
Fibrinogen (mg/dL) 1.0-1.0 0.030 1.0-1.1 0.010 1.0-1.1 0.043
Log hsCRP (mg/L) 0.0-0.0 0.393 0.0-0.4 0.035 0.0-0.8 0.543
SBP (mmHg) 0.9-1.3 0.052 1.0-1.1 0.038 0.9-1.0 0.114
HbAlc (%) 0.3-4.6 0.655 0.8-2.9 0.189 0.5-1.9 0.982
Log IL-6 (pg/mL) 0.0-10.1 0.343 0.0-4.5 0.625 0.2-8.8 0.872
ESR (mm/h) 0.8-1.1 0.379 0.7-1.6 0.632 1.0-1.3 0.130
SBP, systolic blood pressure.
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Table 6. Correlation coefficients of fibrinogen, hsCRP and IL-6 with anthropometric, clinical and metabolic parameters

Fibrinogen hsCRP IL-6
r P r P r P

BMI (kg/mZ) -0.001 0.993 0.156 0.020 0.032 0.729

Age (years) 0.072 0.286 0.036 0.596 0.273 0.003

Duration of diabetes -0.009 0.900 -0.188 0.005 -0.118 0.207

ACR (ug/mg) 0.662 < 0.001 -0.029 0.674 -0.021 0.791

HbAlc (%) 0.221 0.001 0.140 0.036 0.041 0.660

WBC (103/mm3) 0.125 0.063 0.219 0.001 0.102 0.271

Fibrinogen (mg/dL) 1.000 0.490 < 0.001 0.136 0.080

hsCRP (mg/L) 1.000 0.404 < 0.001

IL-6 (pg/mL) 1.000

ACR, urinary albumin to creatinine ratio, BMI, Body mass index; WBC, white blood cell.
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