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Evaluation of renal functional reserve in elderly patients with chronic kidney
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[ Abstract] Objective To evaluate the capacity of renal functional reserve (RFR) in elderly patients with chronic kidney disease
(CKD) stage 3. Methods A total of 123 CKD stage 3 patients hospitalized in our department from January 2020 to December 2020
were enrolled as the study subjects. The formula based on serum cystatin C and serum creatinine was used to calculate their glomerular
filtration rate (eGFR), and then they were divided into CKD3a group (n=75) and CKD3b group (n=48). RFR was calculated by
the difference of eGFR before and after intravenous amino acid infusion. The general clinical data and RFR level were compared
between the 2 groups. The incidences of acute renal injury ( AKI) and rapid decline of renal function were compared among the
patients with different RFR levels during 1 year of follow-up. SPSS statistics 21. 0 was used for data analysis. According to the data type,
two independent samples ¢-test, one-way ANOVA or Chi-square test was employed for intergroup comparison. Results The RFR level
was 21.61+7.13, 12.80+9. 33, and 7.23 + 5. 84 ml/(min - 1. 73m”) , respectively for the patients aged 65 to 75, 76 to 85 and >85
years, and there were significant differences in pairwise comparison ( P<0.05). The RFR level of the CKD3a patients was significantly
higher than that of the CKD3b patients [ 22.43+5.33 vs 9.85+3.40 ml/(min - 1.73m”), P<0.05]. The RFR level of CKD3a
patients was mainly 10% ~20% , accounting for 46.67% (35 cases) ; the main component of RFR level was <10% in the CKD3b
patients (21 patients, 43.75% ). The CKD3a patients complicated with diabetes had obviously lower RFR level when compared with
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those with CKD3a alone [ 20.06+3.57 vs 26.28+8.15 (ml/min - 1.73m?), P<0.05]; and similar result was seen between the
CKD3b diabetes patients and those with CKD3b alone [7.57+4. 65 ps 10.07+5.31 ml/(min - 1.73m*), P<0.05]. In 1 year's
follow-up, the CKD3 patients with RFR<10% had notably higher incidences of AKI [ 25.64% (10/39) vs 16.33% (8/49) and
14.29% (5/35) ] and rapid decline of renal function [ 28.21% (11/39) vs 12.24% (6/49) and 17. 14% (6/35) ] than the CKD3
patients with RFR<20% and RFR>20%. Conclusion With the increase of age, the RFR level in elderly CKD3 patients is in a down-
ward trend. The CKD3b patients have lower RFR level than the CKD3a patients. Elderly CKD3 patients with lower RFR level suggest

a higher risk of acute renal events.
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R SPSS 21. 0 i AT RO A bT
BRI AEbRME 22 (s ) 7%, 2 LI AR TP
ST AEAS ¢ Ky , 224 16 He e SR 0 D 28 05 22 40T
S22 ) T 7 LGSR JHLSD K B, %K VR L i
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2.1 3 RFR KFERIS 0

65~75 % H#& RFR J(21.61+7.13) ml/(min -
1.73m%),76 ~ 85 % 40 RFR Jy (12.80+9.33) ml/
(min - 1. 73m>) ,>85 %41 RFR 4 (7.23+5.84)ml/
(min « 1.73m*) 4RI LL R 22 R H G2 B
(¥ P<0.05) . FEEFEIIEK  Z4FE CKD3 W&
H RFR MK 2 NS
2.2 2HEBEELZEBEER

2 R AR R s S RO | e 0 |
P BH FE M It S s i LR 5 S be A, 25 /3 0
Giit i L (P>0.05;% 1),

®1 2HBEELAMILER

Table 1 Comparison of baseline data between two groups
lem CKD 3a group CKD 3b group P value
(n=175) (n=48)
Age(years, ¥s) 76.53£9.81  81.17+7.69  >0.05
Gender ( male/female,n) 37/38 26/22 >0. 05
Hypertension[ n( %) ] 40(53.33) 27(56.25) >0. 05
Diabetes mellitus 29(38.67) 14(29.17) >0. 05
[n(%)]
CHD[n(%) ] 23(30.67)  13(27.08)  >0.05
COPD[n(%) ] 24(32.00) 15(31.25) >0.05
Hyperlipemia[ n( %) | 34(45.33) 21(43.75) >0.05

CKD: chronic kidney disease; CHD: coronary heart disease; COPD:

chronic obstructive pulmonary disease.

2.3 24HE%E RFR KFELEE

CKD3a ] 835 RFR 7KV 2 & T CKD3b #] &
Z EFAGE X (P<0.05,52), CKD3a 1
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F<10% , 35 21 (43, 75%) , 2H 18] PR 6 b dse 22 444

Giit#E (4 P<0.05;32 3)
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(26.28+8.15)ml/ (min - 1.73m?) |,2 4[A] L4 2% HAh
Giiterm L (P<0.05), 5H4li CKD3b 1] 8 &
L, CKD3b H1-& Jf 05 PR s £ 35 RFR 7K F- I 35 X
[(7.57+4.65) F1(10.07+5.31) ml/(min - 1.73m*) ],
2 M LR 2 A SR B L (P<0.05) . B I b
PRIFIIE S 1Y CKD3 Wi RFR K HEAR,
2.5 IaKBELER

XA B F AT 1 ARG IR R 17, & B8 RFR <
10% 21 55 AKTL S B DI g Pl B B Y & A= 5 3
T HAL WA, 22 R WA T L (P<0.05;
#4),

3

B I 2H 27 3 B W P R RE 8 TR ST R Y
A DIEE, PRGN GFR, R % A= 3 nl g B4 3
W, I A0 7 1 5 E i 28 DD BE, JF AN fE 2 2
eGFR 7KV B b, 7RI IR T A A FATT B85 08
225 MR CKD 43 IR &4 S A2 B B g |
FARBAMGER S G  AUA 75 A B AKT,
JrEF LRI R R R, X — MRS R
F Y RFR K22 5 A7 G, 8RB 2 1 IIfs PR IE 4l 3%
Y, RFR 4300 5 AT 30000 R L B0 B T B i e
1B SERR b C 2 A7 B R T RE T B A v 1 v KL
B WASE IR, RFR & H S AKT
RAER L EEBUG EEFB S &TF RFR (]
FE T, AR DL O IR EE B A /TS GFR W AS LR
WE . BEEAIRIRBEE3E ) , M i85S 8 e
SR R ATHALIE 8 1 BN RE 78 2 WA, T
SR B bk R LR 10 Uk RFRY Shi s
YA, O IR AR M B sl v 2 R S S L I
SRS AR D8 S BT TC B AR AL, DR eI A
fiti & D1 RE (17 18 2 o] 58 5 5 IE A BK/ NS Bk oK A
K1 ORI AN B AR CKD R AR IR R,
LAl R T D RE R 55 , BOR FH Tk i 3 24 2 1 12k U
& RFR K,

*2 2/HFE RFRKFELILE

Table 2 Comparison of RFR level between two groups

c Basal eGFR Stress eGFR RFR RFR/ Basal eGFR
roup
[ml/(min + 1.73m?) , x+s] [ml/(min - 1.73m?) , x+s] [ml/(min - 1.73m?) , x+s] (%)
CKD 3a 75 53.88+7.11 75.83+6.73 22.43+5.33 41.63
CKD 3b 48 41.52+4.58 49.92+5.35 9.85+3.40 23.72
P value < 0.05 < 0.05 <0.05 < 0.05

RFR: renal function reserve; CKD: chronic kidney disease; eGFR: estimated glomerular filtration rate.
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R3 2HBEFR RFRKF
Table 3 RFR level of patients in two groups

[n(%) ]

Group n RFR<10% 10% <RFR<20% RFR>20%
CKD3a 75 18(24.00) 35(46.67) " 22(29.33) **
CKD 3b 48 21(43.75) 14(29.17) * 13(27.08) **

RFR: renal function reserve; CKD: chronic kidney disease. Compared
with RFR<10% in the same group, “P<0.05; compared with RFR <
10%-20% in the same group, *P < 0. 05.

x4 FEH1ELRE RFRKEEEJMEHEEHLERBR
Table 4 Incidence of acute renal events in patients with different

RFR levels during 1-year follow-up [n(%)]

Rapid decline of

Group n AKI
renal function
RFR<10% 39 10(25.64) 11(28.21)
10% <RFR<20% 49 8(16.33) " 6(12.24) "
RFR>20% 35 5(14.29) " 6(17.14) "

RFR: renal function reserve; AKI: acute kidney disease. Compared with

RFR<10% group, *P<0.05.

AW ISR Won, B A AR R 1K, AR
CKD3 W # RFR 7KV 2 FREEH(P<0.05)
B R 4 () — 350 DL 11 il 2 5k ) i R AR
N RFR KR 0F 58 & B, AE 2 4FE 4 RFR KF 2K
(103.6+53.0)ml/(min - 1. 73m?) , W& & TR %
L[ 65~75 %, (34. 1+40. 0)ml/ (min - 1. 73m*) ] Filfa
B % 4 41 [5~80 %, (20.7+0.7) ml/( min -
1.73m>) "7 S ARG 45 R — 8, AWFsE kB, B
FEWB K Z4E CKD3 M # RFR AY /K &
TFEEH(P<0.05)

A5, CKD3a /8 # RFR 7KV W %5 T
CKD3b #J(P<0.05), #E—4 A1 2 AEH
RFR W4 1 L #E 47 7 40 B, 45 R R 46. 67% 1Y
CKD3a & # 1Y) RFR /K F 47 10% ~ 20% , 1M
43.75%CKD3b ] # & ) RFR /K -4 78 < 10% .,
A — e B 7 i 3B 2 4F CKD3a M A8 5 9k
W, —IE SN R B AR E AT
AR >65 2 ZAF Ni#E1T CKD 2, #i 27
AR B FES W, 4 B TR R & 9 8 R X
PR A RS S — T PR B T BT g 0L 2% ],
CKD3a IR EAE BB AR 5 47 Ptk e 2 2R 1 150
BT X 53 CKD 4HiF e &2 5" A®F
FEL KRB, AE 1R I IRBEYT T, A F RFR K71y
AR N KA AKT BCE D RE PR B Y L) N
[, 1 RFR<10%41H# AKI J & Dy ag bl T
(i e oz T = N = W S IO S o 7 N 4
W EEH) AR CKD3a 5 CKD3b I # AR R

FF R 7 22 5, BT REHE 43 5 BT RFR 7K SF (1)
AN

AHIR G XA PR 52 X CKD3 1 3% RFR 1Y
RPEAT T 081, 458 & B, Rt CKD3a i &
CKD3b 1, HATWE R S0 1 535 RFR KT8 1 3
AT ICHE R S JB 2 (P<0.05) , — T [ AMIF5E
Xt 23 BB G R B 6 1) 1 TR PR BB N 7 44 fi
X RRZL AT T RFR ACEIE , 25 R Wow 1 O IR
P Y RFR 7K S 30 T e xR B T ke 2
SRR S 30 v 12 W I PR B s P B PR JR 3, 4
TFAA I /N R AL A5 BE 30, 3275 RFR B014BE
U ATTRIIRGE G 7T =17 AR = =1 W /197 N = R ]
CLERJE i CKD [ B 22 R, SR T R B 4 3 7 1
R R R, ez RS MR AR bR . DLAh B PRI
BEE/INR B FFLL S IR A, & FHILLL eGFR
TCLHERA R et B DR AK T, 2808 IR R AE
REFEAIFREEAIR i RFR B9 R T
2k eGFR MURZ N, & 71 1 A2 I 305 B AR 2 ) i
Ak BEFREAS Bk TOUIOME PR AR R kA
PR

RFR B T B 09 B, 7638 8 A4 . F R K
i 365 15 B O 8 2 AT A1 0 B I R B R e R
KRB IR TR AS fh, LR AR K35 1R 10 & A2 KL
B, — TR B R A AR IS B T AR VAR 1 A 5T
KB, RFR A0 22 A B T o 6 0F Ak £k 48 8 2 R
Je it J A R W B 2 R A O TR R
&1 HAT RFR AR A 51 A 5] CKD B35 11
HHLIH

ZE LTk B SR & AE CKD & RFR TR
MF R Z —, CKD3b B & CKD3a B A 1
RFR ZKF-HAK, I IRR T & B, A RFR /K1 4%
CKD3 #if8# & A AKL 355 Dy AR Pt T B g AU B
1o RFR 1Rk B LAk 25 D) g A4 8 22 4 0 - B, 0 Y
YN L IR Ao NIIEA NN WS HJZ
W5, P4k LI PR FH A 1H
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