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Clinical Significance of Decreased Glomerular Filtration Rate (GFR) without Albuminuria among

Type 2 Diabetics

Ji Eun Lee, Kyu Chang Won, Hyoung Woo Lee, Ji Sung Yoon

Department of Internal Medicine, College of Medicine, Yeungnam University

Abstract
Background: Microalbuminuria in type 2 diabetes is a predictor of development of clinical nephropathy and
cardiovascular disease. But, it has been reported that reduced glomerular filtration rate (GFR) may occur in
some normoalbuminuric diabetic patients. The aim of this study was to identify whether decreased GFR
without microalbuminuria is to predict diabetic vascular complications.

Methods: Between January 1998 and February 2001, 73 patients with type 2 diabetes who visited Yeungnam
university medical center were divided into 5 groups according to initial GFR ranges: group 1 (GFR < 30
mL/min), group 2 (30 < GFR < 60 mL/min), group 3 (60 < GFR < 90 mL/min), group 4 (90 < GFR < 125
mL/min), group 5 (125 mL/min < GFR). They were examined for microvascular and macrovascular
complications initially and after 4 years.

Results: Decreased GFR had a negative correlation with age (r = -0.472, P = 0.001). Decreased GFR without
microalbuminuria had a significant correlation with development of diabetic nephropathy (P = 0.016) after 4
years. There were no significant correlation with the prevalence of diabetic retinopathy, peripheral
neuropathy, and macrovacular disease. But, our study showed that coronary artery disease had an increasing
tendency with decreased GFR without statistical significance (P = 0.085).

Conclusions: Our data suggest that reduced GFR, independent of albuminuria, may be an important
predictor of diabetic nephropathy and coronary artery disease to some extent. So we recommend that not
only the microalbuminuria, but also the decrease in GFR should be evaluated at the follow-up of patients
with type 2 diabetes. (KOREAN DIABETES ] 32:252-258, 2008)
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Table 1. Clinical characteristics of each groups

30] 41.7% (10/24), Group 47} 33.3% (4/12), Group 57}
33.3% (4/12)°114] BEA¥slo] Z7)9] At o283} 4d ¥
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o(P = 0.016) (Fig. 1A), A A4S} b=
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Group 1 Group 2 Group 3 Group 4 Group 5

GFR (mL/min) < 30 30 < <60 60 < < 90 90 < < 125 125 <
Numbers 6 19 24 12 12

Age (years)’ 655 + 45 60.63 £ 2.73 54.17 + 1.59 52.67 + 2.98 52.83 £ 1.75
Sex (M/F) 412 10/9 13/11 9/3 9/3

BMI (kg/m’) 248 + 0.7 21.8 + 0.7 21.6 = 0.5 22.8 = 0.7 23.6 £ 1.0
Systolic BP (mmHg) 1364+ 39 1295+ 8 128.6 + 4.8 129.7 + 8.6 1262 + 3.9
Diastolic BP (mmHg) 844 + 224 82 + 4 79.5 + 3.7 80.8 + 4.8 815 + 2.8
FBG (mg/dL) 195.6 + 37.8 206.5 + 14.7 2145 + 132 196.3 + 32.6 208.3 + 8.7
basal C-pep (WIU/mL) 30 £ 06 2.1 £03 1.8 £ 03 24 =05 1.7 £ 03
HbAlc (%) 99 = 0.6 9.8 £ 05 9.8 + 04 9.8 £ 0.6 104 + 0.9
T-chol (mg/dL) 281.6 + 86.8 1899 + 6.6 1932 + 83 180.0 + 20.0 179.2 + 12.6
Triglyceride (mg/dL) 187.0 + 434 101.1 + 13.7 155.8 =+ 15.7 180.6 + 25.3 159.2 = 27.9
HDL-chol (mg/dL) 364 + 53 457 + 4.8 432 + 2.7 432 + 54 402 = 2.7
LDL-chol (mg/dL) 207.7 £ 76.6 120.1 £ 10.9 129.0 £ 8.0 1119 +19.5 120.3 +13.9
GGT (U/L) 235 £ 75 46.1 + 10.0 226 + 25 26.7 + 4.0 304 + 123
GFR’ 224 + 22 46.7 + 1.4 75.1 £ 1.7 106.9 + 3.0 1454 + 4.0

BP, blood pressure; BMI, body mass index; FBG, fasting blood glucose; C-pep, C-peptide; T-chol, total cholesterol; HDL,
high density lipoprotein; LDL, low density lipoprotein; GGT, v-glutamyl transferase; GFR, glomerular filtration rate. * P

< 0.05.
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Fig. 1. A. The prevalence of diabetic nephropathy after 4 years by each group (P = 0.016). B. The prevalence of coronary

heart disease after 4 years by each group (P = 0.085).
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Table 2. Follow-up diabetic complications of each groups

Group 1 Group 2 Group 3 Group 4 Group 5

(n = 6) (n =19 (n = 24) (n = 12) (m = 12)
Diabetic retinopathy (n) 5 5 11 6 4
Diabetic nephropathy (n) 51 11 10 4 4
Diabetic neuropathy (n) 4 11 10 4 7
Coronary artery disease (n) 2 5 1 2 2
Cerebrovascular disease (n) 2 4 2 2 0
Peripheral vascular disease (n) 1 2 2 0 3

Table 3. Logistic regression analysis of diabetic nephropathy predictors

Regression coefficient P value Odds ratio 95% Confidence interval
Sex 0.516 0.787 0.855 0.274~2.669
Age 0.160 0.677 1.013 0.954~1.074
Hypertension 0.416 0.967 0.976 0.317~3.006
GFR’ 0.005 0.021 0.979 0.962~0.997

* GFR, glomerular filtration rate.
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