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BARHSHFEEMNE FGFR23 50T RET X4
JXURE: B BT BE 14 BA 51 B 5%

FREEE RN AR R B e ik B A

HE BHM  RTZERNE NG (ESRD) B3 e 44 i A=
K HF-23 (FGF23) LG e B 5.0 1 580 2 4= R BB T 1 AH 56
P, ik CRATATHEMEBRIIBGT , 90 B B B E PO BHIA 1Y
T FERER Y ESRD B35, SR FH 3L 28 7] 6 RS K A i
OB IR AT | S0 A 7 WU S0 3 AR | R D Tl 1 8 % o
1 (ELISA) ¥ 8 2 1ML 75 FGF23 WREE, BETAIT ] 2 4, LIRS
i & A58 & B0 71559 ( ACC/AHA stage C-D) Fl 4 KBTS
HE A LGSR R Cox HLFIXBAT R 04T f & & 2k
SE RPN | 38 4L M S AR A, ik —
T FGF23 545 R DGR 26 R R W 4 v 2 B A2 7E 57
ik, &R OZEUFRRAYA ESRD HE 107 6, FIH4E %
(52.00 £12.51) %, Bk 39 (36.45% ) 1, =457 Bifi 175 16 [7] g
23 4NF (21,25 M A) IS R i 32(29. 9% ) B, Fohi
BFE22(20.6% ) B, &R BT 10(9.3% ) B, ZAFF L
B RES R S 4 R I FOF23 We i 3w TR S R4
[(4.40 £1.16) pmol/ml »s (3.85 +0.82) pmol/ml, P <
0.057], Cox Hufil XUBS AR A4 S g /R FH i 9 FGI23 AT LA Jin
ESRD & & & 4k &% )5 =5 140 i XUBe: ( HR = 1.730, 95% CI.
1.164 ~2.570, P =0.007) , WL/ B FGF23 /K351
TN T4 Jey 24 i RS A7 RS HAE T, U HAE 55 M ESRD
BE TR FCF23 XU B (P ey <0.05) . #5if
FHE YL FGF23 J& ESRD i &L O3 M4 A0 T
S SER R E J0HAE B A T XU B

SRR LA IR 5 T AT 4R A A R R 2350 )
ﬁﬁg;é[ﬂ%ﬁ;ﬁﬁﬁﬁﬁlﬁﬂﬂﬁ
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LRI R (end-stage renal disease, ESRD)
A 18 VE B IR ( chronic kidney disease, CKD) f)
ZOR B B, T BO0 ME U AN, o 1380 ( cardi-
ovascular disease,CVD) XUt 508 A REAH
L, ESRD B# ) CVD JRAER LN 15 ~30 %, CVD
FETT i 5 7 ESRD B T A AAE T R R Y —
230 BRI ARS8 CVD FE R P2 i ol L v B
R 48 % (body mass index, BMI) | i A [ B4 5
ESRD B H W AFREMIFC R E LR, L2
B R B I B0, B i A2 i B, Wik, 3
35 F ESRD ABEM CVD KUK AE b s i 74 3
IR S AP

7% B ZT 24 4 g A= K PR 723 (fibroblast growth
factor-23, FGF23 ) Je&—Fl = ZEAE H 40 b 7 2E 1
W, AR e PR R R > WhgR e e
FGF23 SRk iES 5 T ESRD A DLk
AL IR RE , 5 CVD &I R AL R T, = % 1)
HAOG, BRI, EFXE FGF23 Wl 54E 2 ESRD 4% CVD
TSR AAHOCIESE A BR . PR, i W 5o 2ok <7
BUIEYE ESRD 9k BA 3], #R 3} il FGF23 K15
ESRD F8 3 8 O L8 S A0 1 AH S, LU Sy e ST
ESRD 3 5] CVD A A P I 22 AR5

1 #B5EFEE

1.1 &RBIFER 52020 4F 11 H—2022 46 A
TEZ AR BE BE R 2 2 — B B2 B ' JOE P Rl 1Y
ESRD % ik A ZHFoE, AR O 5 =18
% @ A /NER BB I K ((estimated glomerular fil-
tration rate,eGFR) <15ml/(min - 1. 73 m*) ;@ #p
LBl I $E 7R A 3 5 1L 53 KX (left ventricular ejection
fraction, LVEF) >40% ; @ 2 Mg R & 45, HEBR
PR D B FF0 Ty AR R, B LVEF <40% ;@
BRAT B B i O LS, a0 50 o0 LA BE
G55 BEAEA B DL RS RS i R S @
FERMONER ; & MR B © iR, Tk An i,
O ZAHF A B ARRLEZE S g ;@ 7EZ i
HEAMNIG BTG AR, 385 61 2 —I
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HeBs At i, ZIHEE i R E R R
S — i B= B I R AT 5% 5 27 48 B 2% 51 45 ¥ 41k ( No.
PJ2020-11-19) .

1.2 —RARGKE SIEIRSN 2R N5 —
(LR [P A& AT IR AT I A T ARAR A A i R A S
N2 R — Pl RSB 308 e 9 18] )80 e A 4 A 2 5
Lol ik < J N 3 3 €I T SRR < e S v |
ARG R HEAT . SRAE(S BAHE. © —BFOR 1Y
W, NS N F B0k (k48 I AR IR 4 ) |
FES T 2E TR (W AR | SO R B AR ) PR
s OHZ S GETRITIE LA . @ PRAR A AR
H G AR R ORI R AR, B
BRIl 5 ROAG A | A AR AG A (an B T Rg Bkt
RIS ) LSRR A S

1.3 XRERE SHEAERESEXET,AH
LS PUBERE R ELAS L B8, 43 01 SR S I 308 A1 J) e ik
MEFEA 10 ml,8 ml AEAS L 58 2 e A6 90 BRI i
FCHE M A A8 45 , B AF 2 ml ST I FGF23 ¥
JEDIE , KA TD4A FUES.L LAY B 1LY , & - 80 °C
UKFE R RAE 25 A FH XU A Sl 0 TG B 8 W o 3
(‘enzyme-linked immunosorbent assay, ELISA ) E-EL-
H111C6 357 & (elabscience biotechnology Co. , Ltd,
Wuhan, CHN) ¥l FGF23 /5 BB AR ESL FEAR
L A ELLIF B A 100wl FRE S 100 wl f57 i
FES 100 pl 25 H L IRAIE 37 CHER 90 min, AFFLIN
A 100 pl AP R AL TAER RIS HE 37 °C T
A 60 min, FPMR R IAGEMN 3 U, FEREFLIA 100
wl [ HRP BS54 TAEW 37 C FIEH 30 min, FRIK
VRIS R IA 90 wl RPNV W ,37 C T &
15 min, BEFLAN 50 pl ZC1b MRS, RS AR A AE 450
nm AR S A

1.4 IGKFMET  BEVI#RE 2023 4£7 H 31 H BV
SERFA N A LS, B R0 T
(ACC/AHA stage C-D) FI4=[FFET:, W58 X Z ik
HE6 A HIATHIG AT 1 Uk, HLE Bl R 4
AN]R8 0 2 75 B0 R 5, A R
B A 17 T B T B0 TR IR D) 22 HE R A R B B
sk, MU 2 AR EHERHE T 1128 B b T
BT B 25 Ry R E R 2 AR AT DL E IR 2
Wi, 2 BT BRI, M R E R S5
Y I Z R R AL W a2

1.5 SitFNE FEESHMHNEER x5
Fn 25 HBCR A ¢ K50 JE IE A AR AR
K AP E S T B ERIR M (P, Pys ) , AL A 5

FEBER H WilCoxon Bk ARG 56, THECHORER HI 4 1L
o n( % ) Fom 2R IE] LR T X K3 s S5 20 50RE L
T R R AR 28] L AR T WilCoxon BRAN
K, R Cox PR 2R [B1H 3 A 8 0 1L 45 235 Jmy
PR AERE R 2R ¥ Cox SRR 00 P <0.05 (1)
H AR BN Cox HMI KA AL AT 307 . R
P 41 53 A A3 vk 52 BAE 40 B, itF — 20 #R )
FGF23 545 Ja) S 4 (4 SCHRAE A [A) 4R % #4501\ BMIL
Wi T (5K T oBE | i LIS 2 v R S A A e o
PR, AR 5 X e P 3R 2Z 18] 1 22 BAE . Bds R
SPSS 23. 0 4 (international business machines cor-
poration, Armonk, NY, USA) #4784 7081, *FF
PR S, WU P < 0.05 BOA 2250 A Gt E
X f#i ] Graphpad version 8.0 ( Graphpad Software
San Diego, CA, USA) 4= U .

2 FR

2.1 EHAS5FEEHEAN—REARROEBELSE
REbE WS R TG A ST, AR A 40 A HERR
FRUELN A G K2R 114 B AWFSE, 8 E 2023
7 A 31 HIK5 7 Bl (6. 1% ) , iAW LS
A9 ESRD £ # 4 107 fl, F ¥ 4E 8% (52.00 +
12.51) %, 5B ¥ 39 (36.45% ) i, o 45z Bt 15 i 6] Ky
23 (21,25 4 ) o BRI 32(29.9% ) il &
FHBL T AL, b A 3 22(20. 6% )
], 2K FET- 10(9.3% ) Bl (WHFE i FE I ULIET 1)
Jei)i 7 B SERAERR (53.71 £12.69) %, Bk 4
(57.14% ) 5], sz BV E] 2 17 A (15.0,17.5
A RV BE Y A I RS TE R R AT I
PRIV o K BRI R S S IR A 2 ok
5RO (AR ) MR SRR, — AR
TN R E AR (56,59 £12.31) % B 15
(46.88% ) i, 1 17 5 W % #7 ( peritoneal dialysis,
PD)19(59.38% ) 4], £ Jf =5 1L & 28 (87.50% ) i,
BEIRIE 6 (18. 75% ) 151] , O I 75 45 SR 7k LVEF Ry
(61.35+4.63)% , SR {4l 83 A0 L ds, F i
B AF R OFRBAR (P <0.05) , Ha— vt
BB R bR 2= SRS (£ 1)

2.2 EHASIEEHAINTE FGF23 Kk ERHAL
RIS FHOALMTE FCF23 ¥ (4. 40 +
1.16) pmol/ml ‘& & & THAEF 41 (3.85 +0.82)
pmol/ml, 2 FAH G124 L (P <0.05) , HAx Il %
M A8 bR 25 S RS2 B L (3R 2) .
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1 HRABNARREE

#1 EHAS5IEEHHEESRD BE—RERR
BAEOHEERAEEE 0 =107 ,x £5,0(% ) ]
Sl Sk E[E 25| vinE Pl
(n=32) (n=175)
— iRt
HER(H) 15(46.88) 24(32.00) 2.143 0.143
FER (%) 56.59 £12.31  50.04 £12.16 -2.544 0.012
BMI(kg/m?) 21.50 £4.01 22.86 £3.38 0.446 0.656
L (WK/min) 76.56 £11.07  81.97£13.44  2.004 0.048
W25 FE ( mmHg) 148.09 £21.36  144.75+17.97 -0.833 0.407
73K % (mmHg) 88.78 +11.58  90.56 +13.42  0.653 0.515
ZHE KT 1.195 0.274
ILYVaN 24(75.00) 63(84.00)
LR 8(25.00) 12(16.00)
LR 28(87.50) 59(78.67)  0.644 0.422
R 6(18.75) 10(13.33)  0.517 0.472
AT PD IAYT 19(59.38) 54(72.00)  1.649 0.199
A 4(12.50) 90(12.00)  <0.001 1.000
ek 0(0) 4(5.33) - 0.262
gt
B Z PR 11(34.38) 20(26.67)  0.648 0.421
ACEI/ARB % 2(6.25) 4(5.33) - 0.583
TR R (% )
LVEF 61.35 £4.63 61.94£4.30 -0.615 0.528
FS 33.11+3.16 33.73£3.08  —0.941 0.349

BML: Sk Bt 35 40 PD . I ; ACEL i 8 5% 7 3 e L 401 )
ARB: i SRR I ARG LVER . 220 1L 73850 FS% 5 L7 % KTl 4

2.3 Cox BEZEREFPASH KRB LEERE SR
TR AR &, 5 5K B — R Can ) A

#2 EHAS5IEEMHAESRD EEXWERIRE
% FGF23 MLL B [ n =107 ,x =5, M(Pys ,Pys) ]
i S it 2
IRy A
WBC( x10%/L) 5.90+1.31 6.53 +2.35 1.765 0.081
RBC( x10%/L) 3.09£0.48 3.15+0.76 0.429  0.669
HGB(g/L) 93.82£14.51  95.81+22.29  0.465 0.643
PLT( x10°/L) 164.00 176.00 -1.603 0.109
(120.00, 179.25) (128.00, 211.00)
I feR A F
eGFR[ ml/(min - 6.00 5.00 -0.941 0.347
1.73 m%) ] (4.00, 8.50) (4.00, 7.00)
UA(mol/L) 411.41£90.24  431.95+90.49  1.076 0.286
BUN (mmol/L) 22.61 £6.95 19.85+6.56  -1.949 0.062
CRE( pmol/L) 799.60 +294. 11 849.42+323.95 0.748 0.440
GLU(mmol/L) 6.56 5.97 -0.708  0.479
(5.09, 6.97) (5.17,7.22)
HbAIC(mmol/L) 5.60 5.40 -1.298 0.19%
(5.30, 5.90) (5.00, 5.90)
Ca(mmol/L) 2.17+0.24 2.25+0.20 1.688  0.094
TC(mmol/L) 4.14 4.39 -0.837 0.403
(3.53,4.92) (3.74, 5.57)
TG(mmol/T.) 1.53 1.47 -0.048  0.962
(0.86, 2.25) (0.95, 2.27)
HDL-C(mmol/L) 1.05 £0.26) 1.11£0.32 0.954  0.307
LDL-C(mmol/L) 2.67 2.59 -0.014 0.989
(2.12,3.32) (2.07, 3.62)
non-HDL-C( mmol/L) 3.39 £1.08 3.50+1.04 0.527 0.605
VLDL(mmol/L) 0.57 0.55 -0.088 0.930
(0.32,0.83) (0.35, 0.84)
APOAI (/L) 1.22+0.23 1.25+0.26 0.680 0.475
APOB(g/L) 0.84£0.23 0.87 £0.26 0.531 0.580
LP(a) (mg/L) 142.00 262.00 -1.704 0.088
(111.25, 316.50) (139.75, 423.50)
CRP(mg/L) 2.49 3.25 -0.769 0.488
(0.88, 5.53) (0.89, 7.47)
C3(g/L) 1.00 0.94 -0.34 0.731
(0.89, 1.08) (0.84, 1.09)
Fe(umol/L) 12.43 £3.84 11.70 £4.43  -0.809 0.395
TFS% (wmol/L) 30.23 £9.77 28.20£10.65  -0.925 0.342
FGF23(pmol/ml) 4.40+1.16 3.85+0.82  -2.440 0.019

WBC: (140 ; RBC . ZL400 ; HGB . I 41 2 11 ; PLT: ML /ME 5L eGFR . £
TN ml/ (min + 1.73 m?) ] UA: JRIR; BUN: JRE ; CRE: INLALAT;
GLU . A7 4% ; HDALC . BB AK M 2T 2 115 Ca . 45 TC . GV B B TG . H vl = K
HDL-C.: % Bl 25 11 LDL-C . 1% B2 N 8 115 non-LDL-C.. i 2% B IR 26 11
VLDL-C.: I ARE R A 1 s APOAL ZRIKH 4 AL; APOB. A H B;LP(a)

RE A (a) ;CRP.C A A ;3 MIE#ME ; Fe: B TFS% - 76 B8 AU IR BE
FGF23 . I3 LA e At A 4 I 723

% BMI 0% W4 s &7 K 2 wETT PD IRYT
) RO B B bR L B i A AR AR (0 TC TG
HDL-C .LDL-C .non-HDL-C .GLU .HbA1C .eGFR .C3 .
IM3E FGF23 4§) 4y HIAE Ry F AL i, 7B —#E1T Cox H
A0, 45%8 5w, 1 TG FCF23 245
JR R A ER IR E (P <0.05) (HEILE 3 4),
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%3 ESRD 2EESHEREHN Cox EEEREAFH(n=114)

95% CI
TiH B SE  Wad Pfi  HR R IR
— MRt

HACT) -0.469 0.356 1.732 0.188 0.626 0.311 1.258
Ry 0.037 0.016 5.043 0.025 1.037 1.005 1.071
BMI -0.044 0.052 0.716 0.397 0.957 0.864 1.060
DH -0.029 0.015 3.828 0.050 0.972 0.944 1.000
Wi 0.008 0.010 0.637 0.425 1.008 0.989 1.027
FFikE -0.009 0.014 0.418 0.518 0.991 0.965 1.018
ZHEKE  0.513 0.412 1.553 0.213 1.671 0.745 3.746
oI 0.812 0.539 2.269 0.132 2.251 0.783 6.473
R 0.399 0.455 0.770 0.380 1.490 0.611 3.635
HFTPDIAYF -0.385 0.362 1.135 0.287 0.680 0.335 1.382
AP s -0.175 0.545 0.104 0.748 0.839 0.288 2.442
ey 0.072 0.432 0.028 0.867 1.075 0.461 2.507
LB

LVEF 0.034 0.044 0.609 0.435 1.035 0.949 1.129
FS 0.077 0.065 1.436 0.231 1.080 0.952 1.226

#4 ESRD EEHEESLEREMM Cox BEZREEEANM (n=114)

95% CI
TiH B SE Wad P  HR TR LR
kG5

WBC -0.060 0.088 0.465 0.495 0.942 0.793 1.119
RBC -0.166 0.278 0.359 0.549 0.847 0.492 1.459
HGB -0.002 0.008 0.049 0.825 0.998 0.983 1.014
PLT -0.003 0.003 1.195 0.274 0.997 0.991 1.003
Jlia

eGFR 0.077 0.060 1.637 0.201 1.080 0.960 1.214
UA ~0.003 0.002 2.173 0.140 0.997 0.993 1.001
BUN 0.039 0.024 2.620 0.106 1.040 0.992 1.090
CRE -0.001 0.001 0.827 0.363 0.999 0.998 1.001
GLU 0.082 0.067 1.492 0.222 1.086 0.951 1.239
HbAILC 0.271 0.201 1.818 0.178 1.312 0.884 1.946
Ca -1.178 0.817 2.080 0.149 0.308 0.062 1.526
TC -0.209 0.170 1.508 0.219 0.812 0.582 1.132
TG -0.022 0.133 0.026 0.871 0.979 0.754 1.271
HDL-C -0.661 0.638 1.073 0.300 0.516 0.148 1.803
LDL-C -0.169 0.195 0.753 0.385 0.844 0.576 1.238
non-HDL-C~ -0.186 0.179 1.079 0.299 0.831 0.585 1.179
VLDL -0.082 0.367 0.050 0.823 0.921 0.449 1.892
APOA1L -0.449 0.745 0.363 0.547 0.638 0.148 2.750
APOB -0.713 0.764 0.871 0.351 0.490 0.110 2.191
LP(a) -0.001 0.001 3.437 0.064 0.999 0.997 1.000
CRP -0.002 0.014 0.022 0.883 0.998 0.972 1.025
C3 0.181 0.925 0.038 0.845 1.198 0.195 7.346
Fe 0.040 0.040 1.034 0.309 1.041 0.963 1.125
TFS% 0.019 0.016 1.290 0.256 1.019 0.987 1.052
FGF23 0.518 0.196 6.992 0.008 1.678 1.143 2.464

2.4 Cox tbBIXBEEIHEE  H Cox FRPHZ [IIH
S3HT P <0. 05 1 H A8 i, 21 PR A ) W7 A 2
WG R Enter i A B0 AR (FGF23 G4
Cox Z R AR b S50 /R AR 35 n 1
4 ESRD B E KA O I 25 R 35 4 i XURS: 35
3.8% [ HR 1.038 (95% CI 1.004 ~ 1.072)] ;

FGF23 RGN 1 pmol/ml, & Ao 145 45 Jmy =544 1 XL
K140 73% [ HR 1.730(95% CI1.164 ~2.570) ],
I AT 1, 75 LVEF {R B8 ) ESRD 35 il e
KL FGF23 S & Az 0 ML 45 45 J&y 5 14 (4 1k 37 1
KPR ZE (P <0.05)(%£5),

%5 ESRD BEES5ZREMR Cox LLBHIRKEETER (n=114)

95% CI
i B SE Wald P HR ETENTE
(5 -0.385 0.357 1.161 0.281 0.680 0.338 1.371
R 0.037 0.017 4.834 0.028 1.038 1.004 1.072
FGF23 0.548 0.202 7.363 0.007 1.730 1.164 2.570

2.5 WASH M1 #F—LEB FGF23 7EA[RE
NBEP R AEAE S ot i S50 43 XA [R5 AR
% BMIL Wi & &7k He | b | i LI 2K 1Y AR
AT TR REW A HAEH T, 45 R,
FGF23 /K- 55 51 %5 00 ML A 45 Je 22 o A XU 77
FEAS B AR, Ju HAE B M ESRD HE Y
FGF23 XU B i [ HR 1.422 (95% CI 1.128 ~
1.794) P _upr <0.05) ], FGF23 5 HABKN £ 1A
BENZEAEN (B Py >0.05) (HIEFRE <
65 % BMI <24 keg/m’ W4 & < 140 mmHg 5K &
= 90 mmHg,GLU < 7% ,CRE < 781.7 pmol/L 1Y
ESRD B # WA, w7k V-1 FGF23 A3 i f8 34 HE
AL A 25 R AU (P <0.05) (E12) .,

3 g

TZMF 5 S — T i B A F 5, 60 T Il T
FGF23 7£ ESRD H & O oy 520k e 4= RIFE T Y il
WE . 455488, 45/ F A M I FGF23 7K
A G = TR O], T ) FGF23 & ESRD i &
A TE RAET ST fE R R 2, BeAh , At AT W4l
M BN, FGF23 55 77 78 58 T AE I, T & i
FGF23 7ES 1 ESRD B E il ek k., X R,
76 ESRD £ i il FGF23 /K-, Al LLFHS B R 5.0
M KR v B A BE, v] S 57 ESRD &
CVD KBS B AR R 4

LB J& ESRD SR T- 1 EEEA i
AR HOR AR Z2 B FT ) W] FGF23 Wl 3 i 45 F L
HilZ 50N EA, e 2 F 8 ESRD B K40 )
WIRPEMAET:, 76 ESRD MYJF &S, 0 Y RS
EALC A & CVD I —FEALE] e g ds T
PEHF i FGF23 H1 Klotho 2 19 B By 0L 28, 1E
CKDH, Ifil ¥ FGF23 ¥ B B %5 GFR A9 [ % 1717 348 ¥
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B2 MHEXTEETS FGF23 534 CVD fHxMHHFHE

T, SEEEERT A L ESRD H 3 A FGF23 ki n]
THEIK 1000 £ [} AL P 9 FGF23 B[] 32 1A
a-Klotho 2 [1 435 B % F ', 78 B I, FGF23
FE DL H 2 BT 142 B 5 5 B ) a-Klotho %
FGFR4 TS Z IR &0 R AEVER . SRI00, 7600 BiE
X — Klotho £ F K ik 4 41w, & ik BE /Y I 7
FGF23 Al T Klotho AR E 12 B 245 & FGFR4,
0% PLCy-calcineurin-NFAT {5 538 #AE H .0 AL
Aft, S 23 A O E MK (left ventricular hypertrophy,
LVH) 0> 25 50 0 W 050 46 o BE Fie 9 B 1 R el
Ag0OT M, E ESRD Hh FE A9 FGF23 T i
Klotho JEMRH AR K FEAE T, 2 1 LVH 9 % A 34 in
SO TR A KUK, 55 G 2R AT i a-Klotho £ 4
=, W2 VD KU THE

iR |, Gutiérrez et al " R N E AT R
HLEE 5] FGF23 7K - i FE 36 1 1k B AR 380
I I — T o R B BL A B 5 2 B 3 R & R AR
Wi b o B CKD MR I FGF23 KP5S8
JIREE R ] S S a0 o BOR B Y 0 T 3 v A ST A

KM xR B iR s s Rk, Rin, HE
H AT A T A 19 I PRAE 58 245 S 40 32 4 FOR23 5
LVH 3500 1 5808 22 [ 4776 2 3% OCHE, IF H—Sefff o
S5 R FGF23 5 H A AR O ifn 3 25 Ry AH O, X R
AR A A7 B ol jEY L A BF Y WOR,
FGIF23 /K500 MU 900 19 & R i sE R oo, Xt
TIXEetsE Z (a1 22 5, AT g2 T 7E A A i 5%
R IREAS B SRR 45 )R i | BT (RS BT
J7 S BEPEAFTE 35 25 S i

IZWEFE 4 2 B 25 R AR 7R FGF23 5 M 1) %
T8 Ry TR KU A7 78 58 AR 28 53 M s v
— VRSN, BT SR, B A R
G I A5 R BE 45 CVD R0 05 R AR 1 i 488 o
MM, SA ™ 45 0 oK, k4 207
CVD &M Lhlrlis B AL, H P S VIBR J5 sl 4 22 Jm
CVD BHGHRBEZ T ;70 % LUs , B & R P ME I &
T Lotk CVD AR W o [ AR 0 55 1k
WA, T I, B AEAFRAER B B CVD &
5 KA TS TR, 3 mT BE X FGF23 5 CVD 1 KBk
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o™ A — 2 B,

WA — S R BRI, B, I oE KLk
AT —FTEBE ESRD (B3, &b kge, 3+
I RVTIRA AT AE— RE B Bt 2R A 15 1 2K U O 45
HR, BRI & — T AT REHE BRI 5, (BT n] REA7E
HA RS H TR 2% P R R gl 5, W58 10
K AR AT Z M X 2ty BEHLGT BRI S L
LT AT A

25 BT TEMCATREYE ESRD BE NS b | m K
R FGF23 & B E A0 1 g M4 e T
A7 FERS R, FGF23 7K 50 51X 00 1L 45 45
Jry F A B kA U A AE 8 BAR T, O L AE B M
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A prospective cohort study on the relationship between serum FGF23 and

the risk of heart failure and death in end-stage renal disease patients
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Abstract Objective

To explore the correlation between serum fibroblast growth factor-23 (FGF23) concentration
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and heart failure and all-cause death in patients with end-stage renal disease (ESRD). Methods The prospective
cohort study design was used in the present study. The ESRD patients who were admitted to the department of ne-
phropathy in the Hospital and without heart failure symptoms were recruited in this study. The data of patients was
collected through baseline questionnaires, physical examinations, echocardiography, and laboratory examinations.
The serum FGF23 levels were measured by enzyme-linked immunosorbent assay (ELISA). The follow-up time was
2 years. The onset of heart failure (ACC/AHA stage C-D) and all-cause death were composite endpoint events.
The Cox proportional risk model was used to explore the risk factors of outcome events. Through subgroup analyses
and interaction analyses, further exploration was conducted to determine whether there was heterogeneity in the as-
sociation between FGF23 and outcome events in different subgroups. Results Ultimately, 107 ESRD patients were
included in this study, with an average age of (52.00 +12.51) years. There were 39 males (36.45% ), and the
median follow-up time was 23 months (21, 25 months). There were 32 (29.9% ) outcome events, of which 22
(20.6% ) onset of heart failure and 10 (9. 3% ) all-cause of deaths. The results of this study showed that the con-
centration of FGF23 in the outcome event group was significantly higher than that in the non-event group [ (4. 40 =
1.16) pmol/ml vs (3.85 £0.82) pmol/ml,P <0.05]. The Cox proportional risk model showed that the elevated
FGF23 was associated with increased risk of the composite endpoint events in ESRD patients ( HR =1.730, 95%
Cl. 1.164 -2.570, P =0.007 ). Subgroup analyses showed that there was an interactive effect between FGIF23
levels and gender on the risk of cardiovascular outcome events. Especially in male ESRD patients, the increased

FGF23 level was correlated with a higher risk of cardiovascular events (P <0.05). Conclusion Elevated

-interaction
serum FGF23 is an independent risk factor for the onset of heart failure and all-cause of mortality in ESRD patients,
especially in male patients.
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