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Variable Normoalbuminuria Incipient Overt nephropathy
(n=115) nephropathy (n=44) (n=71)
Male (n, %) 50 (43.5) 24 (54.5) 37 (52.1)
Age (y7) 60.26 * 7.11 59.45 % 7.73 61.21 +8.04
Duration of diabetes (yr)* 959+ 734 10.94 *+6.88 17.44 * 10,54
Family history of diabetes (n, %) 81 (72.3) 30 (73.2) 52 (74.3)
History of cardiovascular disease (n, %)* 9(7.8) 8(18.2) 14 (19.7)
History of hypertension (n, %) 78 (72.2) 32 (86.5) 57 (82.6)
History of cerebrovascular disease (n, %) 0 1(2.3) 2(2.8)
Diabetic retinopathy (n, %)* 14 (12.2) 12 (27.3) 41 (57.7)
Smoking (n, %) 19 (16.5) 8(18.2) 22 (31.0)

naneme): dagyaudanty auade F auleuumunesy iy Twougihe (n) uassoess (%) uag * uaavdl @ P value <0.05

maen 2 Nami@ﬁﬂ"ﬁlwm8”5?LL%ﬂﬂﬂ;S\lE;:‘]_I]’J8Gﬂﬂﬁ%EJ%‘IJ@QI?@W‘IL@]QWWL‘LHWNH

Variable Normoalbuminuria Incipient Overt nephropathy
(n=115) nephropathy (n=44) (n=71)
Body weight (kg) 68.563 X+ 15.28 70.90 £ 13.26 68.92 £ 17.73
Waist circumference (inch) 35.13+ 473 36.31 £ 4.70 3591 557
Body mass index (kg/mz) 26.59 £ 5.26 2711 %442 26.09 £ 5.30
Body fat (%) 22.86 £ 8.47 2297 X764 24.06 +7.56
Systolic blood pressure (mmHg) 139.79 £ 20.34 143.45 + 15.83 149.84 + 22,51
Diastolic blood pressure (mmHg) 82.32 £ 10.04 86.26 £ 10.81 83.68 £ 13.15
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Laboratory finding Normoalbuminuria Incipient Overt nephropathy
(n=115) nephropathy (n=44) (n=71)

HA1C (%) 787121 819t 144 8.37 207

Fasting plasma glucose (mg/dL)* 147.94 £ 4557 176.23 £ 55.41 166.99 % 85.09
Fasting plasma insulin (MU/mL) 23.66 *40.89 23.91 £ 2928 33.27 + 3465
HOMA-IR 8.68 £ 16.39 11.23 +16.06 15.13+22.16
Total cholesterol (mg/dL) 176.03 * 41.09 176.16 * 36.98 168.87 * 35.36
HDL-cholesterol (mg/dL) 49.96 *+ 15.86 46.80 +11.39 4477 £ 1478
LDL-cholesterol (mg/dL) 105.95 £ 38.95 105.81 £31.00 109.85 % 42.49
Triglycerides (mg/dL) 130.28 £ 54.13 143.43 £ 5255 150.99 £ 72.73
ApoE lipoprotein (g/L)x10? 5.46 +1.79 446+ 276 402%1.09

Blood urea nitrogen (mg/dL)* 16.80 *8.65 2270 £ 18.17 42.43 * 2055
Serum creatinine (mg/dL)* 1.10%0.78 164 +1.82 560 *+3.37

Glomerular filtration rate (ml/min)* 75.82 * 29.60 65.95 * 30.56 21.63+20.82

vanewe:  dayaudanty auady F aulenununesyin uay * uaasddl A1 P value <0.05

eN919% 4 Multivariate logistic analysis snaamamsaiﬁa@iaﬁu@ﬁuﬁumslﬁmiﬁ@vlmmmmmmzm

incipient nephropathy
HOMA-IR Quartiles Crude OR P value Adjusted* OR P value
Quartile 1: < 3.15 reference reference
Quartile 2: 3.15 - 4.89 2.81(0.89,8.93) 0.079 2.86(0.77, 10.67) 0.117
Quartile 3: 4.89 - 8.55 473 (1.52,14.72) 0.007 1.46 (0.37, 5.69) 0.6588
Quartile 4: > 8.65 2.58 (0.80, 8.29) 0.112 1.06 (0.25, 4.57) 0.934

*Adjusted by duration of diabetes, history of diabetes, history of cardiovascular disease, history of hypertension,

diabetic retinopathy, HA1C, fasting plasma glucose, HDL-cholesterol and triglyceride

glucose, blood urea nitrogen, serum creatinine e GFR
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incipient nephropathy, overt nephropathy LLaBﬂf:jw;Tﬂ’JH
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3¢ HDL-cholesterol, HOMA-IR &g serum triglycer-
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M191911 5 Multivariate logistic analysis Gnaa:mzmiﬁa@iaau@ﬁuﬁmmﬁ@Iiﬂvlmmﬂmewmwg overt nephropathy

HOMA-IR Quartiles Crude OR P value Adjusted* OR P value
Quartile 1: < 3.26 reference reference

Quartile 2: 3.26 - 5.28 1.09 (0.43, 2.80) 0.856 0.83(0.22, 3.13) 0.788
Quartile 3: 5.28 - 11.70 2.80(1.15, 6.80) 0.023 2.34(0.73, 7.47) 0.153
Quartile 4: > 11.70 4.14(1.69, 10.11) 0.002 5.79 (1.72, 19.52) 0.005

*Adjusted by duration of diabetes, history of diabetes, history of cardiovascular disease, history of hypertension, diabetic

retinopathy, HA1C, fasting plasma glucose, HDL-cholesterol and triglyceride
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HOMA-IR Quartiles Crude OR P value Adjusted* OR P value
Duration of diabetes 1.08 (1.04, 1.12) <0.001 1.09 (1.05, 1.14) <0.001
History of cardiovascular disease 2.79 (1.22, 6.35) 0.015 1.69 (0.58, 4.91) 0.340
History of hypertension 2.01(1.083, 3.93) 0.040 2.83(1.24, 6.47) 0.014
Diabetic retinopathy 6.17 (3.16, 12.03) <0.001 6.48 (3.01, 13.96) <0.001
History of smoking 1.78 (0.94, 3.40) 0.079 0.92 (0.33, 2.53) 0.870
Systolic blood pressure (mmHg) 1.02(0.99, 1.03) 0.091 1.01 (0.98, 1.03) 0.585
Diastolic blood pressure (mmHg) 1.03(0.99, 1.06) 0.125 1.01 (0.97, 1.05) 0.741
HA1C (%) 1.20(1.01, 1.43) 0.043 1.10(0.84, 1.43) 0.493
Fasting plasma glucose (mg/dL) 1.01 (1.00, 1.01) 0.008 1.00(0.99, 1.01) 0.118
HDL-cholesterol (mg/dL) 0.98(0.96, 0.99) 0.027 0.98 (0.96, 1.01) 0.126
Triglycerides (mg/dL) 1.01 (1.01, 1.02) 0.029 1.00(0.99, 1.01) 0.953
Urine microalbumin/creatinine ratio 1.18(1.12, 1.24) <0.001 1.29 (1.14, 1.47) <0.001

*Adjusted by duration of diabetes, history of diabetes, history of cardiovascular disease, history of hypertension, diabetic

retinopathy, HA1C, fasting plasma glucose, HDL-cholesterol and triglyceride
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Insulin Resistance and Type 2 Diabetes Patients in

Difference Stage of Nephropathy

Bancha Satirapoj', Ouppatham Supasyndh', Rattanawan Dispan® Dollapas Punpanich’, Siriwan

Tribanyatkul’ and Panbubpa Choovichian'

'Division of Nephrology, “Research Unit, Department of Medicine, Phramongkutklao Hospital

Background: Diabetic nephropathy (DN) is one of the most serious complications of diabetes mellitus due to high
morbidity and mortality. In type 2 diabetic patients resistance to the action of insulin has been documented, but
only a few studies have evaluated the risk of diabetic subjects with insulin resistance for developing DN. In this
study, we assessed insulin resistance in different stage of DN. Methods: This is a cross-sectional study of 230
patients with type 2 diabetes. Patients were divided into three groups according to levels of urinary albumin-to-
creatinine ratio (ACR) and urine protein: normoalbuminuria (ACR < 30 mg/g), incipient nephropathy (ACR 30-299 mg/
g), and overt nephropathy (ACR 3 300 mg/g and/or persistent proteinuria). Insulin resistance was evaluated by
homeostasis model assessment (HOMA-IR). Results: There was a trend toward a higher HOMA-IR in overt and
incipient nephropathy, but failed to reach statistic significance. Compared with the first quartile of HOMA-IR, the
fourth quartile of HOMA-IR was associated with a significantly higher risk of overt nephropathy: crude odds ratio
(OR) 4.14; 95% CI 1.69-10.11 and adjusted OR 5.79; 95% CI 1.72-19.52. In contrast, HOMA-IR quartiles were not signifi-
cantly associated with the development of incipient nephropathy. Known duration of diabetes (adjusted OR 1.09: 95%
CI 1.05-1.14), history of hypertension (adjusted OR 2.83; 95% CI 1.24-6.47), diabetic retinopathy (adjusted OR 6.48; 95%
CI 3.01-13.96), and urinary albumin-to-creatinine ratio (adjusted OR 1.29: 95% CI 1.14-1.47), were also associated with
development of diabetic nephropathy. Conclusion: In addition to known risk factors of DN, high insulin resistance
was independently associated with development of overt nephropathy in type 2 diabetes, but not incipient
nephropathy.
Key Words: - Insulin resistance * Diabetic nephropathy * Overt nephropathy * Incipient nephropathy
RTA Med J 2009;62:113-22.
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