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Application of CKD-EPI 2021 eGFR formula in the healthy physical examination population
GUAN Ruoping ,LUO Lili yDAI Guokui ,LLI Danna , ] IANG Guli
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Abstract:Objective To analyze the decline of renal function and related influencing factors in health
physical examination population using the chronic kidney disease epidemiological collaboration (CKD-EPI)
2021 estimated glomerular filtration rate (eGFR) formula,and to provide decision-making basis for scientific
prevention and treatment of CKD. Methods A total of 51 206 healthy people in Guangzhou who underwent
physical examination in Guangzhou Cadre Health Management Center from January to December 2020 were
selected as the research objects,and the physical examination data were collected. A retrospective study was
conducted to analyze the differences of eGFR calculated by CKD-EPI 2021 formula, CKD-EPI 2009 formula
and Xiangya formula. The relationship between eGFR decline and gender,age, body mass index (BMI) , Heli-
cobacter pylori,blood pressure, blood glucose,blood lipid,urea nitrogen, serum uric acid (UA) and other fac-
tors were analyzed. Multivariate Logistic regression was used to analyze the influencing factors of eGFR de-
cline. Results Compared with the CKD-EPI 2009 formula,the CKD-EPI 2021 formula increased the eGFR in
the population of 30—120 mL/(min « 1. 73 m”). The overall detection rate of renal dysfunction in 51 206 sub-
jects was 14, 70% (7 529/51 206). The CKD-EPI 2021 formula was closer to the Xiangya formula than the
CKD-EPI 2009 formula in the detection rate of eGFR<C60 mL/ (min * 1. 73 m*). In CKD-EPI 2021 formula,
there were differences in eGFR calculated by creatinine (Cr) formula and Cr-cystain C (Cys) formula. Multi-
variate logistic regression analysis showed that male, age, and high UA were risk factors for eGFR decline
(P<C0.05),and increased fasting blood glucose was a protective factor for eGFR decline (P <C0. 05). BMI,
blood pressure,glycosylated hemoglobin, triglyceride, total cholesterol, urine protein and urine red blood cell
were not the influencing factors of eGFR decline (P>>0. 05). Conclusion The CKD-EPI 2021 eGFR formula
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can be applied to the assessment of renal function in a healthy physical examination population,and the formu-

la combining Cr and CysC is recommended. Glomerular filtration rate decreases rapidly in the elderly. More at-

tention should be paid to the long-term impact of related factors on the progression of CKD,and active lifes-

tyle intervention and treatment of primary diseases should be carried out.
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AR I T UA 50 eGFR F [ A b 7 5 B F &
(P<0.05), FBG F-i /&5 eGFR T [ By & 4 A
K (P<C0.05), BMI. I AL I LT 8 A L H 0 =R .
SRR R AR L IR 20 A AN 2 eGFR R [ Y 52 )
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3 AEIEZEFM eGFR K FELLB[7 (%), mmol/L,z %]

% eGFR TRl (n=7 529) eGFR IEH H (n =43 377) X*/t P
T 5 915(78.56) 26 687(61.52) 710.636 1 <20.001
R CH) 59.784+14.11 45.05+12.09 95.141 8 <<0. 001
BMI(kg/m®) 24.6142.97 23.88+3. 20 20.495 8 <<0. 001
Y 4 i (mmHg) 130.60+17. 26 120. 84+15. 40 49. 860 8 <<0.001
#F 5k (mmHg) 75.23+11.06 72.18+10. 90 22.376 4 <<0. 001
B OO R B 301(4.00) 2 339(5.39) 0.167 4 0.575
WAL I 21 38 H 5.92+1.15 5.73%£1.19 6.664 7 <20.001
FBG 5.26E1.27 5.40%1. 20 9.268 4 <<0. 001
Hh = g 1.5641. 44 1.48+1.52 4,250 1 <<0. 001
T e 5.24+1.03 5.1240. 92 10. 263 8 <0. 001
1o B i A I ] 1.3140. 34 1.360. 34 11.785 5 <20.001
{1 %% 32 i 2 1 I e 3.3440.92 3.234+0.83 10. 447 0 <0.001
Urea 6.20+1. 86 5.03+1.18 71.992 2 <<0. 001
Cr 92. 80428, 60 68.20413. 20 120. 227 7 <<0.001
UA 440. 04102, 00 391.004-102. 00 38.499 4 <<0. 001
JRAE H FE A 1.820(24.17) 7 268(16.76) 1266.248 6 <£0. 001
R 21240 i B 322(4.28) 1219¢2.81) 1051.847 3 <0. 001
x4 eGFR T P& HI % B = logistic B 134> #7

K% 8 SE Wald X* P OR (95%CI)

(e [€D) 0. 770 0.176 19. 204 <<0. 001 2.160(1.530~3.047)
EH () 0.106 0. 007 210. 808 <0. 001 1.112(1.096~1. 128)
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gk 4 eGFR T M & E = logistic B4 47

K% 8 SE Wald X* P OR(95%CID)
BMI(kg/m*) —0.105 0. 152 0.476 0. 490 0.901(0. 669~1.213)
Y 45 FE (mmHg) 0. 388 0.228 2. 900 0.089 1.475(0. 943~2. 305)
#F 5 (mmHg) 0.094 0.315 0.090 0.765 1.099(0. 593~2.038)
FBG —0.743 0. 232 10. 227 0.001 0.476(0. 302~0. 750)
A RN 4 —0.022 0.258 0.007 0.931 0.978(0.590~1. 623)
Hh = g 0.126 0.162 0. 606 0.436 1. 134(0. 826~1.556)
IR [ 0.210 0. 145 2.118 0.146 1.234(0.930~1. 638)
UA 0.582 0. 150 14. 959 <0. 001 1.789(1. 332~2.402)
REH 0.426 0. 341 1.562 0.211 1.531(0. 785~2. 987)
JRET 41 i —0.357 0.495 0.520 0.471 0.700€0. 265~1.847)
g —8.661 0. 497 303. 271 <<0. 001 —

T — R TR .
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RS ARBRSE S HR B R . UA JHE 2 eGFR TRt
SEAERE R (P <C0. 05) . 5 UA B8 0l 0] 422 52 i B 45
MR RE 45 UA ST B 5B 45 0 I8 180RD 48 4
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WZ2E NFEOY -AG S Xt i UA LA #E 47 T BUA
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EMMSLERNE, AV RN 3.4 B CKD &
R R 11 /K - B v 8 4 90, 5 4F Bl 7 H B B BE S Y 1
BIARAR ™ . (HAHE ST R T A R & . H
e w5 R AT CKD = AR O AG I bR 5 #8 (H / Cr
F A 25 B AR B W T L BT A I AR L R Y AR
HWig 2, A5 £ W, BEFrsm R 55 &%
CKD"™, % 45 2 M iy R 1% A5 4% BP9, K IR T S U
N6t B I B RS0

AHEGEH, eGFR £ o8 2 B T B, H 5 BMI. Il
FE CH 0 =R BH RS TGO, X S 2 Y RE R



e 2574 -

i EFHUER 2023 F 9 A% 20 8% 17 ]

Lab Med Clin, September 2023, Vol. 20,No. 17

TRER BT gE R —8 e CKD G3~G5 ARt
HOU 32 ERFE AR O S 4 B[R AT g & b
B o = Ao i A R 83 407 5 PR BB FE e GEFR 3% 8 T [ 30
R 4 i A 5 A AR, I U IR Y A DG B . LA JE
2% CKD Wy k&,

ZE PR A1 A 2 FRAR T AR R B
TR JE A ANBE eGFR 9 R B LU f91], R4 ) B G Cr
M CysC 9 CKD-EPI 2021 eGFR 4> 3t i It BE 1 .
eGFR /K2 F 0, 5 M UA FIl I8 K 52 e, Ho At
HZE X CKD # R fr KM faE ., Wit 7E CKD 1R
SRR R AT A 3 T 2 BOR R & 8 B 97 R R s X
FHg CKD =B i R Z 82 i A 56 B A= 76 I
HEFEZ XL,

&%k

L1 v vl B AR I AR JB & 42 W v o0 T K 4. 18 4 TIE o
WITR A B W S W7 iR 45 T (2022 4E RO [T, 4 B Ik o 4%
#,2022,38(5) :453-464.

[2] LIDY,YINW]J,YIY H,et al. Development and valida-
tion of a more accurate estimating formula for glomerular
filtration rate in a Chinese population[]J]. Kidney Int.
2019,95(3) :636-646.

[3] MILLER W G,KAUFMAN H W,LEVEY A S,et al.
National kidney foundation laboratory engagement work-
ing group recommendations for implementing the CKD-
EPI 2021 race-free formulas for estimated glomerular fil-
tration rate: practical guidance for clinical laboratories
[J]. Clin Chem,2022,68(4) :511-520.

(4] JeJ5M, B3R, 5. L Thric W 5 07 BATAL B /N BRIk
i R S R [T ] B PR BE B R Ao 4, 2022, 47 (4)
489-493.

(5] AR Be 2 ool PRI 2 o3 2% B0 8 O R hE 27 40, b B R
9 B S5 77 96 46 B (2021 4F RO [T, v A BR O A &5,
2021,13(8):762-784.

[6] LIUP,QUINN R R,LAM N N,et al. Accounting for age
in the definition of chronic kidney disease[J]. JAMA In-
tern Med,2021,181(10):1359-1366.

(7] 3 BB Rz, % LA At B O at 29167 Bil{k
K A HE B B S RE BE IS i R A R BL LT ], R AR AR 2 3R B R
A% ,2021,20(11) :801-806.

(8] iKUA . BAHK. KT 55, B /DR UE o 2 0 0% 48 Al S HC 52 g 1]
HIBEFE )], AR 4F B 42 4 58, 2021, 40 (10) : 1250~
1254.

(9] Rk, ArWEdn B ek, 4. IR AR 5 B /N 3R UE i 19 A0 ¢
PEBEFELT . VL BH BE 2 Be 2 412, 2019, 21(1) - 7-10.

L10] 8, 5l A L 85 A1, 45 IR R T i 2 5 BOH DI RE T B
Ak Sy S B A Z L. b AR B SR 2 5 2019, 35(2) - 100-
105.

C11] XA AT PR BB, 55 12 1R 5 Tl A o 0B B A RE IR R TR
J7T PR RBPNAG B | JR s & 11 4R F B2 ok 2 H K F
BYSZ R[], B2 24 K 06 51 K, 2018,29(6) < 1-3.

[12] PASTERNAK M,LIU P,QUINN R,et al. Association of
albuminuria and regression of chronic kidney disease in a-
dults with newly diagnosed moderate to severe chronic
kidney disease [ J]. JAMA Netw Open, 2022, 5 (8):
e2225821.

[13] UM Y J,CHANG Y.KIM Y,et al. Risk of CKD follow-
ing detection of microscopic hematuria:a retrospective co-
hort study[J]. Am ] Kidney Dis,2022,81(4) :425-433.

[14] X0TBH, s, T B, 25, RIS 3 B /N ER IR T 3R T [
B FE B N BESELT ], AR R 2 A 7, 2019, 29(3) . 67-
71.

[15] WANG X,JIA Z,ZHANG Y ,et al. Association of helico-
bacter pylori infection with estimated glomerular filtra-
tion rate in a Chinese population[J]. Infect Genet Evol,
2021,96:105102.

[16] WANG X, WANG H, LI ], et al. Combined effects of
dyslipidemia and high adiposity on the estimated glomer-
ular filtration rate in a middle-aged chinese population
[J]. Diabetes Metab Syndr Obes,2021,14:4513-4522.

(177 W sk, JUOEE X5 3K T 6, 458 48 1A A o i 2l 1) B AFF 7
YR AT LT 0. vh B b TG B A A B W 2% A, 2017, 18
(10) :873-876.

(W H 31 :2023-02-04 & 18 H 1] :2023-06-10)

(25 2568 T

[15] CANESIN G, MURALIDHARAN A M, SWANSON K
D.et al. HO-1 and heme: g-quadruplex interaction chore-
ograph DNA damage responses and cancer growth[]].
Cells,2021,10(7) :1801.

[16] JIANG G, LIANG X, HUANG Y, et al. p62 promotes
proliferation, apoptosis resistance and invasion of pros-
tate cancer cells through the Keapl/Nrf2/ARE axis[]J].
Oncol Rep,2020,43(5) :1547-1557.

[17] XIE W,TAN B, YANG Z,et al. Nrf2/ARE pathway acti-

vation is involved in negatively regulating heat-induced

apoptosis in non-small cell lung cancer cells[J]. Acta Bio-
chim Biophys Sin,2020,52(4) :439-445.

[18] HAYASHI M,KUGA A,SUZUKI M,et al. Microenvir-
onmental activation of Nrf2 restricts the progression of
Nrf2-activated malignant tumors[ ] ]. Cancer Res,2020,80
(16):3331-3344.

(197 Joifil f% , 5 b I, 4 . % . Keapl-Nrf2 5 & 575
P BB S5 200 PR 34 9 B T 2 AL AR SR LT, SR AR R
S ,2019,12(1) :307-313.

Clficfs B 31 :2022-11-01 & 18 H 1 .2023-03-22)



