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Different equations for estimated glomerular filtration rate in assessment of
kidney function decline in Chinese elderly
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[ Abstract] Objective To determine the differences in renal function evaluation with different equations in the Chinese elderly.
Methods A total of 111 aged people (60 to 94 years old, 53 males and 58 females) who took physical examination in the First
Affiliated Hospital of Nanjing Medical University for 4 consecutive years from March 2008 to March 2012 were recruited in this
study. Their baseline data in March 2008 and follow-up data in March 2012 were recorded. Four different equations,
CKD-EPIscr-cys, BISscr, BISscr-cys and Cscr-cys, were used to evaluate their estimated glomerular filtration rate (eGFR) at the 2
time points. Results The age, systolic blood pressure, body mass index, serum creatinine, and uric acid were significantly higher
in the males than in the females (P < 0.001). Their serum urea nitrogen, creatinine and uric acid were all increased in the
participants when compared with baseline data (P < 0.001), while serum cystatin C(Cys C) decreased (P < 0.001). Their eGFR
assessed by the 4 different formulas were obviously decreased (P < 0.001), but the declines had differences. The eGFR by
Cscr-cys equation had the minimal reduction. The declining of eGFR had no significant differences between the male and female
participants. Conclusion In the elderly, eGFR is declined with age, but the fall is different when evaluated by different equations.
Physicians should be careful in selecting the equations for eGFR for the elderly.
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Table1 The expression of the selected equations

Formula Year Gender SCr (mg/dl) Cys C (mg/L) Equation
CKD-EPIscr-cys 2012 Female <0.7 <0.8 130 x (SCr/0.7) %% x (Cys C/0.8) %37 x 0.995%¢¢
>0.8 130 x (SCF/0.7) 2% x (Cys C/0.8) °7 x 0.995%*
507 <08 130 x (SCr/0.7) %% x (Cys C/0.8) %75 x 0.995%
>0.8 130 x (SCr/0.7) %% x (Cys C/0.8) °71 x 0.995%*
Male <0.9 <08 135 x (SCr/0.9) %27 x (Cys C/0.8) %" x 0.995%¢
>08 135 x (SCr/0.9) 2 x (Cys C/0.8) 7 x 0,995
>0.9 <0.8 135 x (SCr/0.9) %% x (Cys C/0.8) %" x 0,995
>08 135 x (SCr/0.9) %! x (Cys C/0.8) 71 x 0,995
BISscr 2012 Female 3736 x SCr %% x age ®*° x 0.82
Male 3736 x SCr %% x age™*%
BISscr-cys 2012 Female 767 x SCr %40 x Cys C™*%! x age %" x 0.87
Male 767 x SCr %40 x Cys C %61 x age %’
Cscr-cys 2013 Female 173.9 x SCr %8 x Cys C™*"% x age **** x 0.89
Male 173.9 x SCr %184 x Cys C 07?5 x age 1%

SCr: serum creatinine; Cys C: cystatin C; CKD-EPIscr-cys: serum creatinine and cystatin C based CKD-EPI equation which was newly
developed in 2012; BISscr: the Berlin Initiative Study equation which was based on serum creatinine; BISscr-cys: serum creatinine and
cystatin C based BIS equation; Cscr-cys: serum creatinine and cystatin C based Chinese equation which was newly developed in 2013

2 BEXIZTRE—MBERMENRGFIBIRAOLE

Table 2 Comparisons of general and biochemical indices between different genders [M(Q1, Qs3)]
Index Male (n = 53) Female (n = 58) P value
eGFR[mI/(min + 1.73m?)]
CKD-EPIscr-cys 66.44 (57.06, 75.24) 66.00 (55.42, 76.64) 0.827
BISscr 66.14 (60.10, 71.42) 66.64 (60.48, 79.99) 0.252
BISscr-cys 59.57 (53.04, 66.84) 59.01 (53.99, 70.08) 0.608
Cscr-cys 64.99 (60.92, 74.24) 63.56 (57.94, 73.41) 0.296
General characteristic
Age(years) 75 (73, 80) 68 (63, 74) < 0.001
SBP(mmHQg) 128 (123, 133) 123 (120, 127) <0.001
DBP(mmHg) 76 (68, 79) 75 (70, 77) 0.476
HR(beats/min) 72 (70, 75) 73 (71, 76) 0.359
BMI(kg/m?) 25.92 (23.82, 27.72) 21.66 (21.48, 24.43) <0.001
Biochemical index
BUN(mmol/L) 5.20 (4.34, 5.86) 5.61 (4.63, 6.17) 0.089
SCr(mg/dl) 0.93 (0.86, 1.02) 0.79 (0.68, 0.93) < 0.001
UA(umol/L) 348.60 (307.65, 413.55) 305.4 (260.53, 330.83) < 0.001
Cys C(mg/L) 1.25 (1.04, 1.34) 1.19 (1.00, 1.29) 0.103

eGFR: estimated glomerular filtration rate; CKD-EPIscr-cys: serum creatinine and cystatin C based CKD-EPI equation which was newly
developed in 2012; BISscr: the Berlin Initiative Study equation which was based on serum creatinine; BISscr-cys: serum creatinine and
cystatin C based BIS equation; Cscr-cys: serum creatinine and cystatin C based Chinese equation which was newly developed in 2013. SBP:
systolic blood pressure; DBP: diastolic blood pressure; HR: heart rate; BMI: body mass index; BUN: blood urea nitrogen; SCr: serum

creatinine; UA: uric acid; Cys C: cystatin C. ImmHg = 0.133kPa
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Table 3 The change in biochemical indices before and after the follow up [M(Q1, Q3)]
Index Year 2008 Year 2012 P value
eGFR[mI/(min + 1.73m?)]
CKD-EPlIscr-cys 66.08 (56.57, 76.29) 62.97 (54.88, 72.51) <0.001
BISscr 66.49 (60.12, 73.87) 61.69 (55.92, 68.43) < 0.001
BISscr-cys 59.25 (53.77, 68.49) 56.72 (51.86, 64.02) <0.001
Cscr-cys 63.92 (59.30, 73.40) 62.93 (58.15, 71.46) < 0.001
Biochemical index
BUN(mmol/L) 5.39 (4.56, 6.08) 5.66 (4.87, 6.29) < 0.001
SCr(mg/dl) 0.88 (0.77, 0.98) 0.89 (0.78, 1.03) < 0.001
UA(umol/L) 323.00 (289.30, 370.00) 340.70 (295.00, 417.00) < 0.001
Cys C(mg/L) 1.24 (1.03, 1.31) 1.23 (1.05, 1.31) < 0.001

eGFR: estimated glomerular filtration rate; CKD-EPIscr-cys: serum creatinine and cystatin C based CKD-EPI equation which was newly
developed in 2012; BISscr: the Berlin Initiative Study equation which was based on serum creatinine; BISscr-cys: serum creatinine and
cystatin C based BIS equation; Cscr-cys: serum creatinine and cystatin C based Chinese equation which was newly developed in 2013. BUN:
blood urea nitrogen; SCr: serum creatinine; UA: uric acid; Cys C: cystatin C

R4 ARELANIEEE 4eGFRELE

Table 4 Comparisons of 4eGFR by different equations

[ml/(min - 1.73m?), M(Q1, Q3)]

Formula All subjects” Male Female
CKD-EPIscr-cys -2.56 (-4.01, -1.53) -0.70 (-1.04, —0.40) -0.57 (-0.87, —0.38)
BISscr —4.49 (-6.74, -3.10) -1.17 (-1.56, -0.28) -1.09 (-1.97, -0.80)
BISscr-cys —2.76 (—4.00, —2.00) -0.75 (-1.00, —0.45) - 0.64 (-1.08, -0.50)
Cscr-cys -1.53 (-2.60, —0.92) -0.42 (-0.69, —0.22) - 0.37 (-0.59, -0.24)

eGFR: estimated glomerular filtration rate; AeGFR = eGFR(year 2012)—eGFR(year 2008). “There is significant difference in 4eGFR among 4 formulas
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