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Comparison of the predictive ability of cardiovascular events in elderly
hypertensive patients by estimated glomerular filtration rate

calculated from different equations
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[ Abstract] Objective To compare the predictive ability of estimated glomerular filtration rate
(eGFR) calculated with five different equations on cardiovascular events in elderly hypertensive
patients. Methods This study presents a post hoc analysis of 1 714 elderly hypertensive patients who

were prospectively recruited from communities in the northern Shanghai. The eGFR was calculated

s BEA . 2025-03-01 SHHEHE: 2025-04-23

E&£WMA: FERARP:E4(82170388)

EBE N PIEERL - 2 J1(1987—) B, FIHEIN, #5824, E-mail: 13899133473@ 163. com
WEMEHE: K B, E-mail: yizshen@ gmail. com; #% 41 , E-mail : xuyawei@ tongji. edu. cn; * LRI FIEE
ORI K24 (FFHLAREL CC BY-NC-ND f13%)

- 875 -



[E15F 22 4l (R 2 AR

with the Modification of Diet in Renal Disease (MDRD ), Chinese-abbreviated MDRD ( c-aMDRD ) ,
Chronic Kidney Disease Epidemiology Collaboration ( CKD-EPI), Asian-modified CKD-EPI ( aCKD-
EPI), and Chinese-modified CKD-EPI ( cCKD-EPI) equations. The primary endpoint was major
adverse cardiovascular events( MACE) , and secondary endpoints included cardiovascular death and all-
cause mortality. Results The prevalence of eGFR<60 mL/(min-1.73 m*) ranged from 7. 9% ( c-
aMDRD) to 20. 7% ( cCKD-EPI) across the five equations. Patients with eGFR < 60 mL/( min -
1.73 m") had significantly higher incidence and risk of MACE ( P<0. 05). The CKD-EPI, aCKD-
EPI

cardiovascular death, and all-cause mortality when compared to the MDRD and c-aMDRD equations

, and cCKD-EPI equations demonstrated significantly better predictive ability for MACE,
(all P <0.05). Notably, the cCKD-EPI equation outperformed the other four equations in predicting
MACE( P<0. 05). Conclusion
communities, the cCKD-EPI equation has superior performance than the CKD-EPI, aCKD-EPI,

Among elderly hypertensive patients residing in northern Shanghai

MDRD, and c-aMDRD equations in predicting MACE. Based on these findings, it is recommended
that elderly hypertensive patients in China prioritize the use of the cCKD-EPI equation for renal
function assessment.

[ Key words] major adverse cardiovascular events; estimated glomerular filtration rate; elderly;
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B RE ORI FET M HAB R R AET O 14
FET -9 O RS At O AR O ERR S O LA
FEEC ) I FEUWAE T, AR 2022 410 H 25
H W5 S BV Bk A LI Ag b £
B i SN F B B PR 0 R, KRR i T2
At B 1T T BT RS SR AR A BE TR 1 2
5% il s AT RE T
1.3 “itsae

B 43 B8 F SPSS 26. 0 Fll GraphPad Prism
8.0. 1 BAF5EML, HEL & DABH bR 1fE2E (x£5)
FOR TR RUME (A ) Mk, SRS IE
A1 W ECE FH A L BOR DU A3 L B iR [ M (P,
P ], ESAARZIESHERRE, R « /%0t
Fr A Ia) L A o 2 AR i Wl FH ) A 56, o
Kaplan-Meier £ 77 it £ I Log-rank #i 4 b %
eGFR=60 mL/(min - 1. 73 m*) 5 <60 mL/( min -
L73m*) A& S TS, R Cox L XU
BERIPEASG AN [7] 75 #2 2 LY CKD 2851 5 MACE , i[>

M FE T S A AT 1Y ¢ &, LUK L ( hazard
ratio, HR) M H: 95% & {5 X [ Fem . AEAUK L T 8
KIZ 5t P<0. 1 BPpAS i AL FGAFE IS M50 eI
S e e PRI A R AT 4 4L (body mass
index, BMI) M IlLE A& /K P, il 32 il # TAE
FRIE 2k (receiver operating characteristic, ROC) f)
Hh £k T 1 FH (area under the curve, AUC) ¥l eGFR
N IR 2 R i LA W] A =) AUC
25, AR AU, P<0. 05 25 54 Giit2

2 F R

AFFEAE 3 363 HildL iS5 it — L HERR
T 1598 BlHESE LR S 53 17 il = T UEHE
() IR AR 30 Bl B Z P B BRI S 55 4
Bl ViZ 5%, FEHERELUT 3 &2 hrh e
MmiE: (1) 2% 1Mk < 140/90 mmHg (1 mmHg =
0. 133 kPa) ;(2) BEETCm AL 5 (3) iE 14 H
KRR, BANAT 1714 flEiESS
iR WL 1,

(336341t Lz %

1 598442 55 A= IR BHERR
[ st A A 34N 4542k -

(1) L% [liLE<140/90 mmHg;
(2) BEAF TG o M 52 5

(3) L 1A H R FH R 25

[ 1 76515185 1L JE 8 % ]

1745 75 i R 28 PR 2 e = i
15 LEF B HERR

30051 e 11 e £ PR i 2 A
Bt R

[ 1 71805 L VE S ]

4—{ A T FR 3 DG

[ 1 714451 55 1 H AR ]

1 e EEMRABGERERER
Fig.1 Flow chart of the screening process for the
study population from the Northern Shanghai study
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aMDRD ,CKD-EPI .aCKD-EPI } ¢cCKD-EPI /5 f£11
¥ eGFR<60 mL/(min-1.73 m?) i H 345 51 K
10.8% .7.9% .13.9% .10. 7% #120. 7% , 5 eGFR=
60 mL/(min-1.73 m*) iYW 41 4 L., eGFR <60 mL/
(min-1. 73 m*) 5 5 F F B K R FRIK -4
= (P<0.05), fE c-aMDRD ,CKD-EPI }2 ¢cCKD-EPI
JiFEHR  eGFR <60 mL/ (min- 1. 73 m”) £ (1) 5 14 Lt
A s | i 1 A K8 (P<0. 05) . #E CKD-
EPI .aCKD-EPI } cCKD-EPI J5#£H',eGFR<60 mL/
(min-1.73 m*) 41 (4 7600 LA 42 5 ( P<0. 05) , 5

T 2L 1] EHE PR 9 L A5 B2 BMIL 7K S 25 S I 8824 7
X, FEHRIBET 5.4 4F(4.1,7.3) Wi1A], 3L % 4E 207
1(12. 1% ) MACE , £ 45 I Z 38 M .00 WL FE 22 f41] |
LB 58 ] ek ok i iz H g 78 5 FCo i
FET- 49 ], WCEL S FAF LA 49 .0 1M A AL T F
123 i & R AE T2, 7 5 Ff eGFR J5 #2 ', eGFR <
60 mL/(min-1.73 m*) {3 & £ MACE .0 IfiL 5
FHOCHET S 4= R FE T 19 XU 2 4k 25 55 T eGFR =
60 mL/(min-1.73 m*) i i # (Log-rank P<0.05),
W1 E 2,

1 ETFRALAKITEN eGFR ENELKBFUERESIERERZEHNX R

Tab.1 Baseline characteristics of estimated glomerular filtration rate( eGFR) values estimated by

different equations and their associationwith clinical outcomes

[n(%) ,x+s,0R(95%CI) ]

MDRD<60 mL/

c-aMDRD<60 mL/ CKD-EPI<60 mL/ aCKD-EPI<60 mL/ cCKD-EPI<60 mL/

ME/ER it (min-1.73 m?) (min-1.73 m?) (min-1.73 m?) (min-1.73 m?) (min-1.73 m?)
HELRRRAE
N 1714 185(10.8) 136(7.9) 238(13.9) 183(10.7) 355(20.7)
Ge 8 72.3+0.15  76.9+0.53" 76.7+0. 65" 77.7+0.47* 77.7%0.55" 77.5+0.38"
g 748(43.6) 81(43.8) 75(55.1) * 120(50.4) * 88(48.1) 222(62.5) "
i bR 418(24.4) 54(29.2) 40(29.4) 68(28.6) 55(18.7) 94(26.5)
SRR} 670(39.1) 84(45.4) 60(44.1) 111(46.6) " 85(46.4) * 161(45.4) *
iz v 329(19.2) 44(23.8) 37(27.2) * 54(22.7) 43(23.5) 79(22.3)
WA 418(24.4) 50(27.0) 44(32.4) ° 63(26.5) 49(26.8) 116(32.7) "
BML/ (kg-m™) 25.2+0. 09 25.6+0.26 25.6+0. 33 25.2+0.23 25.5+0.27 25.30.19
FIZR(x10° )/ (A~+L7")  6.0320.04 6.40+0. 16 6.57+0.20" 6.32+0. 13 6.37+0. 16 6.330. 10
HEM/(g-L7") 47.0+0. 08 45.7+0.26 45.5£0.33" 46.220.30" 45.7+0.26 46.320.21"*
SRR/ (wmol -L™") 345.8+2.12  423.6+7.73" 441.8+9.34" 417.4+6.81" 423.5+7.94" 404.5+5.22*

i PR &5 S5
MACE
D IMESET:

B R R SE T

207(12.1) 1.69(1.12~2.54) *2.13(1.37~3.31) “ 1.53(1.05~2.23) " 1.72(1. 14~2.58) *1.50(1.08~2.09) *
49(2.9) 3.14(1.63~6.03) “4.03(2.05~7.93) “3.15(1.71~5.82) *3.18(1.65~6.11) “3.55(2.00~6.30) *

123(7.2) 4.20(2.75~6.39) *4.77(3.03~7.50) * 4.18(2.81~6.21) " 4.46(2.93~6.78) “3.75(2.57~5.46) "

ANEAIF 9 eGFR<60 mL/ (min- 1. 73 m*) W ZE A% eGFR =60 mL/ (min- 1. 73 m* ) £ % £ MACE U LA FET B T R IR S T- 2 4 45
A EFREE L) OR(95%CI) 2575 ;5 eGFR =60 mL/ (min- 1. 73 m?) W41 145, “P<0. 05

2.2 AT ARREFA24 eGFR % MACE #F7a|
fdi 1] c-aMDRD J5 #2055 eGFR } 60~89 mL/
(min- 1. 73 m*) 2= 5 # # k., eGFR < 60 mL/
(min-1.73 m*) 192 5% MACE KK 2 3 3 fin
(HR; 1.74,95%CI 1.12~2.70,P=0.013) ; 1fi {ti F H:
Pl AR, BZH1A] MACE XU i 22 5% TE4e 272 3,
T fii M )72 ,eGFR =90 mL/ (min-1.73 m?) ¥
% 5# 5 eGFR 2§ 60~89 mL/(min-1.73 m?) )2
5& Z M 1) MACE W22 ¥ it 3 50, W3k
2 83,
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2.3 A THRFEF4269 eGFR #F& o 4 58 69 TR

fdi ] c-aMDRD J7 2, 5 eGFR }y 60~89 mL/
(min- 1. 73 m*) 12 5 & # Ik, eGFR < 60 mL/
(min-1.73 m?®) (5535 0 M08 HH G HE T XURS: B 3%
HAN(HR; 2.30,95%CI 1. 06~4.98,P=0.035) ;1M
{5 R At 7 R B P L 0O 05 R S B0 T IXURS: 11 22
SIg it E L, o H R J5 #, eGFR =
90 mL/(min- 1. 73 m*) 13 5 & 5 eGFR i 60 ~
89 mL/(min-1.73 m®) ()55 # Z [a] {10 M58 AH O
FET- N 22 S RG24 X, W3 3 & 4,



% 6 BIEEERL - 00 A RRF TR AY eGFR X3 47 i I £ 25O L S A 000 68 7 L AR

A MDRD B c-aMDRD
i g 100
= =90
K 70 ‘
60 HLog-rank P=0.011 — eGFR =60 mL/min B K 60 HLog-rank P=0.001 — eGFR =60 mL/min
g OR=1.69 — eGFR<60 mL/min ;j B " OR=2.13 — eGFR<60 mL/min
5 ' : - - - 5 - - - - ]
0 20 40 60 80 100 0 20 40 60 80 100
Number at risk i1/ Number at risk i ]/ A
eGFR =60 1529 1469 1410 833 589 1 eGFR =60 1578 1518 1456 860 611 1
eGFR<60 185 164 147 78 54 0 eGFR<60 136 116 101 51 32 0
C CKD-EPI D aCKD-EPI
1 100 p= _ g -
<90 = s
70 K 4
60 Hoog-rank P=0.028 — eGFR =60 mL/min B o 60 Heog-rank P=0.009 — eGFR =60 mL/min
OR=1.53 — ¢GFR<60 mL/min fg & °YIorR=1.72 — ¢GFR<60 mL/min
50 - - - - ) 50 - - - : -
0 20 40 60 80 100 0 20 40 60 80 100
Number at risk 1l A Number at risk 1l A
eGFR =60 1476 1421 1361 804 569 1 eGFR =60 1531 1473 1413 835 590 1
eGFR<60 238 213 197 107 74 0 eGFR<60 183 161 144 76 52 0
E cCKD-EPI
@ 10p
EX
AT
2l
<4
ﬁ}ﬁ £ |Log-rank P=0.016 — eGFR =60 mL/min
a4 i I, HR=1.50 — eGFR <60 mL/min
0 20 40 60 80 100
il /

Number at risk
eGFR =60 1359 1311 1253 744 520 1
eGFR<60 355 323 304 168 122 0
E 2 Kaplan-Meier H% %R eGFR 5 MACE K% &
Fig.2 The relationship between estimated glomerular filtration rate(eGFR) and major
adverse cardiovascular events( MACE) under Kaplan-Meier curves

eGFR fi; mL/(min-1.73 m?)

*2 ETFTAREFHTEM eGFR 3 MACE HyFa il eGFR(MDRD)=90 n=587 o
Tab.2 The prediction of estimated glomerular filtration eGFR(MDRD)60~89 n=942 L
rate( eGFR) for major adverse cardiovascular ¢GFR(MDRD)<60 n=185 !
events( MACE) based on different equation ¢GFR(c-aMDRD)=90 ~ n=880 |
eGFR(c-aMDRD)60~89  n=698 H
GFR/[ mL- (min-1.73 m~)""'] eGFR(c-aMDRD)<60  n=136 ! "
Tt Cox P ¢GFR(CKD-EPD)=90  n=387 I
=% 60-39 <60 eGFR(CKD-EP)60~89  n=1089 S
eGFR(CKD-EP)<60  n=238 i
MDRD MACE  64/587  110/942  33/185  0.035 —
HR L 10 | 1 30 eGFR(aCKD-EPD)=90 n=657
: : eGFR(aCKD-EPI)60~89 n=874 ——
95%CI  0.80~1.52 0.87~1.95 eGFR(aCKD-EPI)<60  n=183 i
e
c-aMDRD MACE  94/880 84/698 29/136  0.002 ¢GFR(CKD-EP)=90  n=64 .
HR 1.17 1 1.74 eGFR(cCKD-EPI)60~89 1=1295 | , .
95%CI  0.86~1.59 1.12~2.70 eGFR(cCKD-EPD)<60  n=355 025 0.50 1.00 2.00 4.00
CKD-EPI MACE  38/387  130/1089  39/238  0.049 HR(95%CT)
HR 1.29 ! 109 3 eGFR % MACE H%iil
93%CL0.86~1.94 0.74~1.59 Fig.3 The predication of estimated glomerular filtration
aCKD-EPI MACE  64/657  110/874  33/183  0.008 . .
rate( eGFR) for major adverse cardiovascular
HR 105 ! 1.21 events ( MACE)
95%CI  0.74~1.48 0.81~1.81 N . )
cCKD-EPI MACE  5/64  146/1295  56/355  0.040 eGFR fifi7: mL/(min-1.73 m*)
HR 1.12 1 0.87 .
. R e 2 g X4 B 58 T @ TR
05%CT 0,442 81 0.61-1.23 2.4 AT ARFIF A2 eGFR 4 B 5t 169 A
— - - 4 i A MDRD . c-aMDRD . CKD-EPI, aCKD-
PR B IR AT 0 P ) AR AS o0 | B DR L KL BMIT '
T3 F1E R EPI 1 ¢cCKD-EPI J7 £ i}, eGFR < 60 mL/( min -
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1.73 m?) 21 A 42 P AE T XU 2% 5 T° eGFR 60~
80 mL/(min - 1. 73 m®) 41, HR {& 43 % & 2. 09
(95%CI; 1.35~3.21) .2.29(95%CI; 1.43~3.67) .
1.95(95%CI. 1.30~2.94) . 1.81(95%CI. 1. 19~
2.77) F1 1. 56 (95% CI; 1. 04 ~2. 34), eGFR =
90 mL/(min-1.73 m*) 415 eGFR & 60 ~89 mL/
(min-1.73 m*) 4 L&, Toied WA 5 72, 4 K38
TR 26 5 X Jege iAo 3, Wk 4 181 5
®3 ETFTARAEK eGFR O ME T HFN
Tab.3 The prediction of estimated glomerular filtration

rate( eGFR) for cardiovascular mortality based on
different equation

eGFR/[ mL-(min-1.73 m™2) "]

T Cox p
=90 60~ 89 <60
MDRD DIMAERET:  8/587 28/942 13/185 <0.001
HR 0.80 1 1.38
95%CI  0.35~1.80 0.69~2.75
c-aMDRD DMEFET:  18/880 19/698 12/136 <0.001
HR 1.48 1 2.30
95%CI  0.75~2.89 1.06~4.98
CKD-EPI MEFET:  4/387 29/1089 16/238 <0.001
HR 1.72 1 1.22
95%CI  0.52~5.67 0.64~2.32
aCKD-EPI .LMIEFET-  6/657 30/874 13/183 <0.001
HR 0.68 1 1. 11
95%CI  0.27~1.75 0.56~2.20
cCKD-EPI LMEFET:  0/64 26/1295 23/355 <0. 001
HR — 1 1.15
95%CI — 0.61~2.17

T LA B A S5 WARLIR A Lo DR L R XL BMIT
R HEHRANE

¢GFR(MDRD)=90 n=587 i
— L
eGFR(MDRD)60~89  n=942 .
e¢GFR(MDRD)<60 n=185 e
eGFR(c-aMDRD)=90  n=880 -
eGFR(c-aMDRD)60~89  n=698 »
eGFR(c-aMDRD)<60 n=136 !
S R
eGFR(CKD-EPD)=90  n=387 .
e¢GFR(CKD-EPI)60~89  n=1089 —l
eGFR(CKD-EPD)<60  n=238 i
N N
eGFR(@CKD-EPI)=90 n=657 0
eGFR(aCKD-EPI)60~89 n=874 —:'
eGFR(aCKD-EPD)<60  n=183 .
']
eGFR(cCKD-EPD)=90 n=64 —
I

eGFR(cCKD-EPD60~89 n=1295 | . P
eGFR(cCKD-EPD<60  #=355 0.25 0.50 1.00 2.00 4.00 8.0
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Fig.4 The predication of estimated glomerular
filtration rate( eGFR) for cardiovascular mortality
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Tab.4 The prediction of estimated glomerular filtration
rate( eGFR) for all-cause mortality based on
different equation
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Fig.5 The predication of estimated glomerular filtration
rate( eGFR) for all-cause mortality
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Fig.6 Comparison of predictive abilities of estimated
glomerular filtration rate(eGFR) on endpoint events

with different equations
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