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[ Abstract] Objective To explore the changes of kidney function with aging in a large-scale physical examination population in a
county of north part of Jiangsu Province. Methods A retrospective cross-sectional study was performed based on the data of 31 593
people taking physical examination at the Sheyang County People’s Hospital from February 2018 to December 2019. They were divided
into 6 age groups: 18-29, 30-39, 40-49, 50-59, 60-69, and 70+ years old groups. Eestimated glomerular filtration rate (eGFR)
was obtained using the Chronic Kidney Disease Epidemiology Collaboration equation based on serum creatinine equation. The decline
slope of eGFR with aging was assessed by linear regression analysis. Chi-square test was used to compare the annual average rate of
decline between groups. The incidence of eGFR <90 ml/(min + 1.73 m®) in different age groups was compared by linear trend
Chi-square test. SPSS statistics 26. 0 was used for statistical analysis. Results A total of 29 167 adult participants were included
finally. eGFR was decreased with age at an average annual rate of (0. 82+0.00) ml/(min - 1.73 m*). The annual decline rates were
(0.64+0.07), (0.69+0.04), (0.78+0.03), (0.78+0.03), (0.87+0.06) and (1.0320.06) ml/(min + 1.73 m*), respectively in the age
groups. The rate of decline was increased significantly in the 70+ years old group (P<0.05). For the subjects with serum creatinine(SCr)
and blood urea nitrogen (BUN) in the normal reference ranges, the incidence of eGFR <90 ml/(min - 1. 73 m®) were 14. 73% and 12. 27%,
respectively. The prevalence of eGFR <90 ml/(min + 1.73 m®) was increased with aging, and was 13.00% for overall subjects. The
incidence was 0.27%, 0.86%, 5.43%, 13.28%, 32.30% and 86.45% for each age group, respectively, with statistical differences accord-
ing to the results of linear trend Chi-square test (P<0.05). The incidence of eGFR <60 ml/(min - 1.73 m*) in the 70+ years old group was
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10. 84%. Conclusion eGFR is significantly decreased with aging. The incidence of ¢GFR <90 ml/(min + 1.73 m’) is higher in the
elderly. An integrated application of SCr, BUN and eGFR is recommended for the assessment of kidney function.
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Table 1 Comparison of general information among variant age spectra [n(%)]
Total 18-29 years ~ 30-39 years 40-49 years 50-59 years 60-69 years 70+ years
Ttem P value
(n=29167) (n=3320) (n=4767) (n=7967) (n=8 331) (n=3564) (n=1218)
Male[ n(%) ] 13 649(46.80) 1558(46.93) 2033(42.65) 3 583(4.97)  3408(40.91)  2206(61.90) 861(70.69)  <0.001
BMI(kg/m?, xss) 24.49+3.10  23.05+3.45  23.74%3.19"  24.48:2.94°%  25.012.84°°  25.46:2.80° 4  25.05:3.06" ©  <0.001

SBP (mmHg, x+s)
DBP(mmHg, x+s)
UA(pmol/L, x+s)

77.04+11.12  72.01+9. 64

123.20+18.03 114.49+13.79 114.26+14.14  119.01+15.49*% 128.53+17.77" © 136.30£18.10 * 134.53+18.33* * <0.001
73.35¢10.29%  76.7010.95**  79.77+10.93* © 81.18+10.69* 4  76.58+11.50* ¥ <0.001
306. 64£76.06 319.16+79.04 301.02+78.63 " 294.30+76.78 % 304.08+70.88" & 325.14+72.08%

338.53+74.72* *  <0.001

FBG(mmol/L, xs) 5.42+1.07  4.95:0.54  5.10£0.66°  5.3020.93°"  5.63:1.21° %  587+1.31°4%  5.97+1.48" %  <0.001
TC(mmol/L, xzs) 4.67+0.82  4.25:0.75  4.42+0.75°  4.63x0.76"%  4.93:0.79" *  4.87:0.84* 4  4.63x0.90" *  <0.001
TG (mmol/L, ws) 1.49+1.08  1.18+0.86  1.35x1.08"  1.49+1.15"%  1.69+1.18" %  1.66+1.16" 1.55+0.87* *  <0.001
HDL-C(mmol/L, x+s)  1.40£0.36  1.37+0.34 1.390.36 1.41£0.36*%  1.41x0.36" 1.37+0.35 1.35£0.34"  <0.001
LDL-C(mmol/L, xs) ~ 2.91x0.77  2.61x0.71  2.7120.73*  2.87+0.73"*  3.12:¢0.75 %  3.10:0.79* 2.90+0.83* " <0.001

BMI: body mass index; SBP: systolic blood pressure; DBP; diastolic blood pressure; UA . uric acid; FBG; fasting blood glucose; TC: total cholesterol ;

TG triglyceride; HDL-C; high-density lipoprotein cholesterol; LDL-C; low-density lipoprotein cholesterol. Compared with 18—29 years group, * P<

0.05; compared with 3039 years group, *P<0.05; compared with 40-49 years group, “P<0.05; compared with 50~59 years group, *P<0.05;

compared with 60-69 years group, “P<0.05. 1 mmHg=0. 133 kPa.
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Changing trend of bio-markers related to renal function with aging

A Box-Whisker plots showing BUN aging tendency; B: Box-Whisker plots showing SCr aging tendency; C: Box-Whisker plots showing eGFR

aging tendency; D: annual rate of decline in eGFR in each age spectrums. BUN: blood urea nitrogen; SCr: serum creatinine; eGFR: estimated

glomerular filtration rate. Compared with 18-29 years group, * P<0.05; compared with 30-39 years group, *P<0.05; compared with

40-49 years group, 2 P<0.05; compared with 50-59 years group, A p<0.05; compared with 60-69 years group, * P<0. 05.

*2 SCr EEESZETEENANE eGFR KEMNERE N

Table 2 Distribution of subjects with different eGFR levels when SCr within normal reference range [(n(%) ]
eGFR Total 18-29 years 30-39 years 40-49 years 50-59 years 60-69 years 70+ years
[ml/(min - 1.73 mz)] (n=25329) (n=2 826) (n=3948) (n=6781) (n=7292) (n=3344) (n=1138)
=90 21 598(85.27) 2817(99.68) 3907(98.96) 6 348(93.62) 6 186(84.83) 2 198(65.73) 142(12.48)
60-89 3652(14.42) 9(0.32) 41(1.04) 433(6.38) 1106(15.17) 1 145(34.24)  918(80.67)
<60 79(0.31) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(0.03) 78(6.85)
eGFR; estimated glomerular filtration rate; SCr; serum creatinine.
%3 BUN ZEEESEEEEMAE eGFR KT HEKRE ST
Table 3 Distribution of subjects with different eGFR levels when BUN within normal reference range [n(%)]
eGFR Total 18-29 years 30-39 years 40-49 years 50-59 years 60—-69 years 70+ years
[ml/(min - .73 m?)]  (n=27497)  (n=3187) (n=4591) (n=7591) (n=7 815) (n=3261)  (n=1052)
=90 24 123(87.73) 3 180(99.78) 4552(99.15) 7 181(94.60) 6 816(87.22) 2 237(68.60)  157(14.92)
60-89 3 288(11.96) 7(0.22) 39(0.85) 410(5.40) 999(12.78) 1023(31.37) 810(77.00)
<60 86(0.31) 0(0.00) 0(0.00) 0(0.00) 0(0.00) 1(0.03) 85(8.08)

eGFR: estimated glomerular filtration rate; BUN; blood urea nitrogen.
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Figure 2 Distribution of eGFR in different age spectra

eGFR; estimated glomerular filtration rate.
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