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Original Article
Long-term Follow-up of Decline Glomerular Filtration Rate in

Type 2 Diabetic Patients

Nareerat Poomsalood and Bancha Satirapoj
Division of Nephrology, Department of Medicine, Phramongkutklao Hospital and College of Medicine, Bangkok, Thailand

Abstract:

Background: Diabetes is a worldwide public health problem and diabetic nephropathy is the leading cause of
the end stage renal disease (ESRD). Patterns of renal progression in type 2 diabetes are heterogeneous.
Accumulating evidence indicates that clinical course of diabetic nephropathy has changed profoundly, likely as
a consequence of changes in treatment. Objective: To examine the rate of glomerular filtration rate (GFR) decline
in type 2 diabetic patients according to stages of nephropathy. Methods: A total of 297 type 2 diabetic patients,
175 with normoalbuminuria, 98 with microalbuminuria and 24 with macroalbuminuria, were recruited into a
retrospective cohort study that encompassed: 1) baseline clinical and renal parameters; and 2) determinations of
GFR at baseline and follow-up for up to 60 months. Results: There was 143 males (48.1%) with mean age of 59.2
+ 11.2 years. In the normoalbuminuric group, GFR decreased from 85.6 + 20.3 mL/min/1.73 m’ with a rate of
decline in GFR of -1.8 + 2.2 mL/min/1.73 m’ per year, in the microalbuminuric group from 72.3 + 23.1 mL/min/1.73
m” with a rate of decline in GFR of -1.9 + 3.1 mL/min/1.73 m’ per year, and in the macroalbuminuric group from
64.7 + 29.8 mL/min/1.73 m” with a rate of decline in GFR of -3.1 = 2.9 mL/min/1.73 m’per year, p = 0.016 between
groups. Correlation analysis indicated that levels of serum creatinine was the main factor associated with the
decrease in GFR (p < 0.001). At the end of the follow-up, 3 patients (1%) had ESRD. Conclusion: This study
indicates a tendency to a slow rate of decline in renal function in type 2 diabetic patients, and rate of decline
in GFR relates to stage of nephropathy. Impaired renal function at the onset of disease resulted in an increased
risk for declining renal function in type 2 diabetes patients.

Keywords: @ Diabetic nephropathy @ Microalbuminuria ® Overt nephropathy ® Type 2 diabetes

RTA Med J 2016;69:159-66.
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Table 1 903/aNUIUIRILAY

Data Baseline
characteristics
(N=297)

Age (years) 592 £ 11.2
Mele (%) 143 (48.1%)
GFR CKD-EPI (mL/min/1.73 m’) 79.5 + 233
BUN (mg/dL) 162+ 4.9
Serum creatinine (mg/dL) 1.0+ 08
Urine albumin creatinine ratio (UACR) 39.6 + 70.6
HemoglobinA1C (%) 79+19
Fasting plasma glucose (mg/dL) 152.0 + 57.6
Serum albumin (g/dL) 42+ 04
Total cholesterol (mg/dL) 186.2 £ 49.9
LDL-cholesterol (mg/dL) 122.2 £ 457
HDL-cholesterol (mg/dL) 505 + 14.3
Triglycerides (mg/dL) 161.9 £ 130.6
Body weight (kg) 67.8 £ 135
Body mass index (kg/m?) 269 £ 4.9
Systolic blood pressure (mmHg) 139.8 £ 19.8
Diastolic blood pressure (mmHg) 791 £ 122
Co-morbid diseases
Hypertension (%) 281 (94.6%)
Dyslipidemia (%) 209 (70.4%)
Cerebrovascular disease (%) 22 (7.4%)
Cardiovascular disease (%) 7 (56.7%)
Gout (%) 3 (4.4%)
Obesity (%) 7 (2.4%)

Anti-hypertensive agents
ACEI (%)

ARB (%)

CCB (%)

Diuretics (%)

Beta blocker (%)

Alpha blocker (%)
Hydralazine (%)

158 (53.2%)
57 (19.2%)
6 (29%)
105 (35.4%)
70 (23.6%)
7 (5.7%)

2 (0.7%)

Famansesraslauaneieiuagediieddymesiia

(Table 2 way Figure 1) WMEWUT NMIaAMAIEANMS
nsosaslalungalsalannimmsozuselasuaayfiuly
faemeanaseeasnnlugas 12 Hauusn fa -64 + 1.9
fadaes/Ani/1 73 mTawas warngausalasianyfiuly
fissmeidmmnrnsastaslaanasmann 60 ouwnAng
Tslasuoayfis uasnaauaayfuliiisenmenfoshedlsisety
MIEnG (Figure 2)
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Table 2 ﬂﬁa@ENGIJﬂﬂé@ﬁﬂﬁﬂ?@d‘l@ﬂ@ﬂ%ﬁgﬂ’)EJI?@%GWWNL‘U"I‘WN%
Total Normo Micro Macro
Duration (months) (297) albuminuria albuminuria albuminuria p-value
(N = 175) (98) (24)
Baseline UACR 17.9 9.2 411 366.8 < 0.001
(7.5, 36.3) (6, 16.5) (33.1, 61.9) (359, 394.2)

Baseline GFR 79.5 + 23.3 85.6 = 20.3 72.3 £ 231 64.7 £ 29.8 < 0.001
GFR at 12 months 76.3 £ 23.3 82.3 £ 20.7 70.1 £ 22.7 58.3 + 28.1 < 0.001
Delta change GFR at 12 months -32 %06 33107 22+ 14 -64*19 0.245
GFR at 36 months 73+ 23.8 79.4 £ 20.7 66.0 = 23.5. 548 + 284 < 0.001
Delta change GFR at 36 months -6.5 0.7 -6.1 0.8 -63*x15b 99+ 25 0.376
GFR at 60 months 69.7 £ 24.0 76.3 £ 21.6 63 + 22.9 491 £ 27.2 < 0.001
Delta change GFR at 60 months 98+ 0.8 -9.3+ 0.8 93+ 16 -16.4 + 3.0 0.087
Average GFR decline per year 19+ 26 18122 19+ 31 -31t£29 0.016

Statistic test used ANOVA test, Kruskal-Wallis test and Paired t test.

Data presents as mean * SD and median (IQR), *p < 0.05 vs baseline GFR

15.007

10.007

o
o
i

0.00—

-5.00-

Average GFR per year

-10.007

p-value=0.016

O o>

AR
ARRRhnHhHH

-15.00

Normoalbuminuria Microalbuminuria Macroalbuminuria

Figure 1 M3anasasiammansaseasasaifluisaznaslanlaanumnm deds ANOVA test (p value = 0.016)
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(p value < 0.001)
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Table 3 1A88NANNUEILUMIAAAIVDIOATINTNTDIVDI L6

Delta changes in GFR

r p-value
Age -0.034 0.558
Male 0.002 0.978
Baseline BUN (mg/dL) 0.045 0.443
Baseline serum creatinine (mg/dL) 0.193 0.001*
Baseline urine albumin creatinine ratio -0.034 0.670
HbA1C (%) -0.071 0.223
Cholesterol (mg/dL) -0.069 0.237
LDL (mg/dL) -0.074 0.202
HDL (mg/dL) -0.062 0.290
BMI (kg/m”) 0.062 0.516
SBP (mmHg) 0.049 0.399
DBP (mmHg) 0.020 0.736
Treatment with ACEI (n) 0.056 0.337
Treatment with ARB (n) -0.021 0.719
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