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Abstract

Objective: To investigate the relationship between homocysteine (Hcy) and estimated glomerular
filtration rate (eGFR) in elderly patients. Methods: From January 1, 2017 to December 31, 2018, a
total of 399 elderly patients were admitted to the Affiliated Hospital of Qingdao University. They
were divided into eGFR = 60 mL/(min:1.73 m?2) group (n = 287) and eGFR < 60 mL/(min-1.73 m?2)
group (n = 112), age, eGFR, Hcy, total cholesterol (TC), low-density lipoprotein cholesterol (LDL-C)
were compared between the two groups. The correlation between serum Hcy level and eGFR in
elderly patients was analyzed by Pearson’s correlation. Elderly patients were divided into 4
groups according to the interquartile range of Hcy, and Logistic regression analysis was used to
analyze the odd ratio of elevated Hcy levels and decreased eGFR. Results: The average level of
eGFR was (66.47 * 13.08) mL/(min-1.73 m?2) and Hcy was (13.36 * 6.91) umol/L. Pearson correla-
tion analysis showed that Hcy was negatively correlated with eGFR (r = -0.215, P = 0.000). Logistic
regression analysis showed that with the increase of the level of Hcy, the risk of the decline of
eGFR also increased. Compared with group 1 (Hcy < 9.4 umol/L), group 2 (9.4 umol/L < Hcy <
11.66 umol/L), group 3 (11.66 umol/L < Hcy < 14.28 umol/L) and group 4 (Hcy = 14.28 umol/L)
were more likely to have eGFR decline with ORs of 2.752 (95%CI: 1.051 - 7.209), 7.444 (95%CI:
2.885 - 19.211) and 16.488 (95%CI: 6.150 - 44.203). Conclusion: Elevated Hcy is associated with
decreased eGFR and increases the risk of kidney injury in elderly patients.
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B

HE: FRTEEEE FRERER (Hey) 5ME S /NERIEE E (eGFR)IK R J5¥E: #%#H2017401501
HZ2018F12A31HTHE S RKR¥HWRERZEMAKEEH (n = 399), B#EeGFRKFRTKT60
mL/(min-1.73 m2)%;4eGFR = 60 mL/(min-1.73 m2)4(n = 287) % eGFR < 60 mL/(min-1.73 m2)4 (n
= 112), LEF A RI4ERS . eGFR. Hcy- 2 HEE B (TC) 1K %5 E R & H JEE BE (LDL-C) & #8475 . K FiPearson
AR T 4 A B Hey 5 e GFRIGAESE  #2 I Hey K PV -SRI R4 44, K F LogisticE H 4 Hey
KFEFE 5eGFRT BRI RTERE . Z55R: AN R eGFR¥FH(66.47 + 13.08) mL/(min-1.73m?), Hcy
F15(13.36 + 6.91) umol/L. PearsonfiXH: 451 BRHcyS5eGFREHAMR(r = -0.215, P = 0.000).
Logistic[H 04T & B, FEEHcyERE, R4&eGFRTIEMNK A FES, RELRER, SHeyHl
#H(Hcy < 9.4 umol/L)M ., #524H(9.4 umol/L < Hcy < 11.66 umol/L). #5344(11.66 umol/L < Hcy <
14.28 umol/L) & 344 (Hcy = 14.28 umol/L) X*EeGFR T #O0R (95%CI) 7 #/°42.752 (1.051~7.209).
7.444 (2.885~19.211)#116.488 (6.150~44.203). %it: ZHEAET, HeyFm 5eGFRTEMS>E,
Y B X .
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1. 518

] 784 2= Bt Z 82 (homocysteine, Hey) & IR & IR 5 Lt Z AU i A2 vh i S =4[], 2 L.
F A AL s A2 28 R OB AR U =, Jl I 4 2E 25 BL2 A BR A 1) FR Bt 2 R & I B B- ) 28~ e 2
IR FR R B I S A R IR IR [2] . B FE R I Hey T A 50 LA 900 an N B D Re Rt B ik ok A Al
WAEEYIAESR[3] [4] [5] [6], e REFMA B A 7 A2 5 R [ 7] [8]. 4R IE 42 TiH 7o W] Hey 5L
I35 WL (serum creatinine, Scr)75-2I {15 /N ERJE i % (estimated glomerular filtration rate, eGFR) & [
B Dy RE 2 O OCPE[9] [10] [11]. #RTH H &R0 4 AHE Hey K15 B Dhaedi {8 R B 7>, AWH5T
RNILERTT 65 5 K DL B AT IR DG

2. MREFE
2.1. FIRIR

1L 2017 42 01 H 01 H % 2018 4F 12 A 31 HE B K%M & R B 2L bt B3 399 9l N b= 1) 4
W > 65 % 2) ZEMEFE. HERREEMIR . 4 SR . JERNE B IR A AR S R 4k &k
PR RS BB . ARSI N B PR S A R EE DA 2B A R, FRERBUE R A SRR,
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22. H5AE

221 —fRIEFREFR
HEE ARG, 0B EEARR R aEM S R A e, BER R (ELE . BRI . e
JHEE), WERE e 8~12 /NI IR HAMEREFKINL, S A OC MG PR PR s . FFEF . Hey. HMRFZ:.

222 FpNLEBERE

KH HITACHI H3Z ARIETTA 70 SR 2 B A, RIMMEN 4~9 MHz, HEARF 51
FRHEITE 5T BFEDUNEMT, Sk m s xtil. 780 2 E8H, HMKMmYImE, B8k
Frah, BT XU A . AABIHKKE B 1.0~1.5 om Ji 00 523550 18 A 5 45 K 5 I B 3530 ik 3 s o 2
JELJ¥ (intima media thickness, IMT). IMT > 1.0 mm #%5€ SCNSEIHKk A - H G R [12].

2.2.3.eGFR HIHtH

AR 43 4 3R B U9 79U 2HL 24 (Kidney Disease: Improving Global Outcomes, KDIGO) 2012 4F & Fi I)18
P B R VA A PRI R SE R FE T, L Ser N /NERJE Z (glomerular filtration rate, GFR){ 5 A =X,
BEATRIE VEAE, {3 A CKD-EPI WU #4450 GFR, L% 1.

Table 1. CKD-EPI equation [13]
5% 1. CKD-EPI i+ & 57#2[13]

531 Scr (umol/L) CKD-EPI J7 2

<62 eGFR = 144 x (Scr/0.7)%%° x 0.993"%
ik

>62 eGFR = 144 x (Scr/0.7) ™% x 0.993"%*

<80 eGFR = 144 x (Scr/0.9) %! x 0.993/%
Ttk

>80 eGFR = 144 x (Scr/0.9) 2% x 0.993/%

e Scr: MUIEUIEF: Age: Fif.

2.24. B

HHE KDIGO it CKD 5& X [13], &4 HHRIE eGFR KV 2 KT 60 mL/(min-1.73 m?)5 Ky
PiZH, HF eGFR > 60 mL/(min-1.73 m?)4H 287 %, eGFR < 60 mL/(min-1.73 m?)4H 112 % #4E Hey /KF
DY 37 [E) R 43 4 25, Hedh 35 1 20 100 451 (Hey < 9.4 umol/L), % 2 £H 100 51(9.4 umol/L < Hey < 11.66 umol/L)-.
%5 3 2 100 41(11.66 umol/L < Hcy < 14.28 umol/L), % 4 2H 99 #i(Hcy > 14.28 umol/L).

23. G EAE

FiA 54 Rl SPSS22.0 Ge it AT Giit B2 b B . THE VR A + ARvi 25 (ers) T, THEUA R
PLTT 73 EE (%)%« PRALIAIELES, THEZERER S REA t 6 00T, 5050 RR A 2 K056 . K H] Pearson
AHIAE AT Rl Hey 5 eGFR HIAH<ME . R A -7t Logistic [21 343 H1¥A5 Hey /K5 eGFR R B XU o
PLP<0.05 NEFBEAGRT2EE L.
3. &R
3.1. BEEERE eGFR ISR ER LB

BB H AR (75.32 £ 6.97) %, o Bk 199 £411(49.9%), “FI44E04(75.64 + 6.83)%, ik
200 151(50.1%), “T-¥J4E#(75.01 = 7.10)% . “F#3 Hey (13.36 = 6.91) umol/L, “F-}J eGFR (66.47 + 13.08)
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mL/(min-1.73 m?). %M eGFR /KF7r APidl, MLLT eGFR > 60 mL/(min-1.73 m?)4, eGFR < 60
mL/(min-1.73 m?) 41 & EHY S K(P < 0.01), k4 [ (systolic blood pressure, SBP). Hcy- Ifil jf % % (blood
urea nitrogen, BUN). Jt#1Z C(cystatin C, CysC). JXE& (uric acid, URIC). Scr E % &(¥J P < 0.05). it
FIRI R 9K K (diastolic blood pressure, DBP). IMT. &% & fig &% A IH [ % (high density lipoprotein cho-
lesterol, HDL-C). 1i&%5 )& fig & (1 iH[E ¥ (low density lipoprotein cholesterol, LDL-C). . iH[# f#(Total cho-
lesterol, TC) & = H-ii(Triacylglycerol, TG)bb#, %L GiiH4m X (P > 0.05). W% 2.

Table 2. Comparison of clinical data of patients with different eGFR levels

% 2. T[E eGFR KR EIGKR BRI LE

EizEan

eGFR > 60 (mL/(min-1.73 m?) (n = 287)

eGFR < 60 (mL/(min-1.73m?) (n = 112)

to)fE P

(%) 73.90 + 6.38 78.98 £7.10 -6.928  0.000

TP [51(%)] 147 (51.2) 52 (46.4) (0.740)  0.390
WA [451](%)] 98 (34.1) 20 (17.9) (10.263)  0.001
SBP (mmHg) 147.74 +21.38 152.80 + 22.72 -2.090 0.037
DBP (mmHg) 80.22 + 12.67 82.19 + 14.55 -1.336 0.182
IMT (mm) 1.03£0.19 1.03+0.17 0.048  0.962
Hey (umol/L) 1254 +6.77 15.49 + 6.82 -3.906  0.000
BUN (mmol/L) 514 +1.42 6.41+1.92 -6.378  0.000
CysC (mg/L) 0.81+0.18 1.10 £ 0.46 -6.418  0.000
URIC (umol/L) 274.64 +76.16 326.28 + 92.16 -5.726  0.000
Ser (umol/L) 81.34 £10.81 105.55 + 19.83 -12.233  0.000
eGFR (mL/(min-1.73 m?)) 72.52+9.33 50.97 +7.21 24.608  0.000
HDL-C (mmol/L) 1.21+0.32 1.19 £0.27 0.691  0.490
LDL-C (mmol/L) 3.16 + 1.00 3.30+1.37 -1.027  0.306
TC (mmol/L) 4.41+1.05 462+1.31 -1566  0.119
TG (mmol/L) 1.25+0.77 1.30 £ 0.96 -0.513  0.608
T I R[5 (%)] 172 (59.9) 80 (71.4) (4.577)  0.032
B8R 451 (%)] 78 (27.2) 23 (20.5) (1.880) 0.170
SE 0V [ (%0)] 43 (15.0) 26 (23.2) (3.817) 0.051

VE: SBP: Wi4i/E; DBP: #F3KIE; IMT: #MzhAk AR ZEREE; Hey: FIBEBEZER; BUN: IJREE; CysC: BEIIZE C; URIC: JRER;
Scr: WLEF; eGFR: fhif B/ ekjEid®; HDL-C: m#ENEEAMHER; LDL-C: R ENMEAMER; TC. HHEE; TG: =BtHu.

3.2. BFHEE eGFR 5F# . Hcy /K FRIHEXM S

X AR B # eGFR 4R & Hey /K-F3E4T Pearson HHOGIEZM T, 4R BRI E ) 5 eGFR R UMM
(r=-0.377,P <0.01; r=-0.215, P< 0.01). L% 3.

Table 3. Correlation analysis of eGFR with Hcy and age
# 3.eGFR 5 Hey KA ARSI

fabr r P {H
i ~0.377 0.000
Hey -0.215 0.000

TE: r AR A
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3.3. 8% Hey 5 eGFR TFHERM Logistic EYA5 4

WE 4 3 L eGFR < 60 mL/(min-1.73 m*) 55 A4S &, L Hey 43410 W8 B33E4T Logistic [A]J54)
B, ENEFRER AR R . M, B =1, ot =2, W, 2 =1, & =0; |k, & =1, & =
0; Wi, & =1, 7 =0, 4RER, BIEFR. MRl miluE. o RREE, AT —4,
Ji =4 kA eGFR R XK ) OR 4314 2.983 (95%Cl: 1.157, 7.693, P < 0.05).7.689 (95%Cl: 3.025, 19.544,
P <0.01). 17.270 (95%CI:6.601, 45.183, P < 0.01). ZkZEfZiEW4ift. #F5KHE. IMT. HDL-C. LDL-C.
TC & TG 5, ORIE FidtEasy, ZRAHSRI#E (P <0.05). W& 4.

Table 4. Logistic regression analysis of Hcy level and eGFR in elderly patients

F 4. ZEFEH Hey /KFL5 eGFR 1) Logistic [\ 3447

Ba1 B 2
Hey 7341 3
B P OR(95%Cl) B P OR(95%Cl)
1 100
2 100 1.093 0.024 2.983 (1.157, 7.693) 1.012 0.039 2.752 (1.051, 7.209)
3 100 2.040 0.000 7.689 (3.025, 19.544) 2.007 0.000 7.444 (2.885,19.211)
4 99 2.849 0000  17.270(6.601,45.183) 2803 0.000 16.488 (6.150, 44.203)

BERL 1. ARIEAERE . PR SR, SO TROE; KRN 2. FERRRY 1 AGERRL B IEYRAEE . #F9KIE. IMT. HDL-C. LDL-C. TC. TG.
4. ¥7ig

2012 4= KDIGO % Afi | CKD vFli J i FRIm PR SE B AR 7 [14], 4 AT LURHE GFR %t CKD #4712 M7 &
S, FFEUUEH CKD-EPI AR5 15%] eGFR. Hey 1N —ME A LR, LRI FEEY. =
[F] 284 2 e 202 1 AE (hyperhomocysteinimia, HHey) € Xy IfiL [F] 8 2 i 2 Bk JE i 15 pmol/L [15], HIBRZ
R R B AN R TR = . ERAR . FMEARE 2N EIEREE 20, BB E R
A 32 HHcy [15] [16]. [ N A2 W FeAE AN R AR % Hey 5 eGFR VMG, Hey BRSO ThRET
R TIEI R 25 o Herb B — TR E P AE 58 [17] € X eGFR < 60 mL/(min-1.73 m%) A4 CKD, #R#E Hey 7K F-PU
IREHUERIE TN R 3 NIU4L, CKD RIFFBEE Hey /KT THEZHi TR (P<<0.001). 7ERMEAERY. 7).
sl LDL-C %M 3 J5, Hey 5 eGFR PR KU S0 37 AH 514 (OR = 1.07, 95%Cl: 1.04~1.10), 5 CKD
R I R e, 5 ST A e ME(OR = 1.04, 95%Cl: 1.02~1.07) . FU %5 A[18]44 \ 1499 il A, HEFS: eGFR < 60
mL/(min-1.73 m) N B, ERTEH (25~96)%, i H MDRD Az il eGFR, eGFR il (79.27~96.89)
mL/(min-1.73 m%), eGFR #H4E T B 3 mL/(min-1.73 m?) 4k & SUA'E ThAgbuk TR . G [H 20T BoR
Hey S B ThBE bk T paJE A 3057 7 4F F (OR = 1.048, 95%Cl: 1.024~1.072, P < 0.001). Chen %5 A[9]7E°F
B 34 B8 AR A &R0 5, KW Hey 7K-F 5 eGFR A 2.3 fUAH K (P < 0.001). 73
HMEJR RIS NERE 78 . B RS AE K e I AN A [19] [20] [21135 Re R IR & (125 Bk &

AW FEINNE T NEEF- I8 (75.64 + 6.83) %0, K2 4F N T I eGFR ZK-F52 KT 60 mL/(min-1.73
m?) 4> M2, 458 &R eGFR < 60 mL/(min-1.73 m?)4 Hey /K-F5 & . Pearson M40 & 3 Hey 5
eGFR 2 et (P < 0.001). Logistic [Bl)A 5 Hr7E REEGEHS . M5, SBP. DBP %K% /5, eGFR FFEX
& 56 Hey 7K FTFE (P < 0.05). HA %8 4 41 Hey 7K F-(Hey > 14.28 umol/L) 4 4% HHey 2 Wi, eGFR
e ARG RIS 452 T = 4L B S5 38 75 (OR = 16.488, 95%Cl: 6.150~44.203)

Hey S5 eGFR FARTTREMIHLEI LT : 1) SFASIEHLE]: Hey A AR B A0 0 a4 ) 7= 4 [22]
Hr NADPH S0 2 1 ZERIE, Hey BENGINE 1A [23]. FALSLE T BN B DI Relafs, oL s /N askg
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o P38 37 5 30 eGFR FRAIG[24] A WF 78 R LR HHcy 1K B 4252 NADPH 48U Ab B 1l 7 1 V6 77 2 )5
BN BRI 45 9k 4R [25] - 2) MR H I FEAK . Hey ik FE AT RE 1Y 9 XU 1A B -S- IR H -L- R R
(S-Adenosyl-L-homocysteine, SAH) /K fFEE ¥ & 1, SFEURTTIREEREAK[26], BRTEKFRAR S AP UL
W5 B NEREEA AR O [27] . 3) R E A B iRk 3R AR R I A [FIAL 4 R Y 2 R AL
Hrh R RSB EA RS S 7B/ NRIE I FR[28] . BRIk 2 A BT SL8[29] A2 40 A 5%
B REARIE TR, #1404 K 7 B1 (transforming growth factor-p1, TGF-B1) ) L if[30]. Hey JSHA i
-5. 10 ¥ F 3 Y & BRIE J5 5 (5,10-methylenetetrahydrofolate reductase, MTHFR) C677T &K £ &4 [31]4%
MUK AT e S5 Hey S8 B Ml 2

A FAAFAE—LL R PRIE: 1) AFFRRAMGPN CKD AFE. & iR AN R AR — 25 4y
#T Hey 5 eGFR Wi IR IR o 2) ABFFEAZATREMEDIIL, RAEDHTHHIRSEZI K Hey /KF2 5
THis eGFR 7K-F-. %% CKD R4

AR R EFE AR Hey THs 55 eGFR TR VIMR, Hey AKFIHEIGIN 7244 NI B 05 & 4
AR . BEEZ WA IR AW N E, AR Je B an s L . BRI a0 B 08 ' T s 6 92 i
HORHE W, ZFENOCEAAIRIN SR, ZMERAFHE IR T . ST HHey HiH & IF k4T

TBIT I, g1 B S TR RE R A, ST AR NI AE S o B 75 B H AT Ak 2 P sl .

E&WmE

IR Pt Ze: BFELZE VAN EORLE = FAOR e B Be B 3 H () S i 72(2015BIY B21);
B HB:  E 2 AR RI(2018YFC2002100) .
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