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HE . BY HTRRMRIZEEER (CKD) BFhFRFgEmint kBT 23 (FGF-23) 5 &4
HALEG £ R, FTiE RIR 201741 A—2018 5 6 A RFEAHKXFEERE AFHKEH CKD &4 12841, &
A CKD1 ~2H4, CKD3 ~ 4 #28, CKD 5 $48., 45LB A R4S, 7 L IR B4 R BE A 50 I 4F A 2
ML, LA K MY FGF-23. kE R (BUN), @i ALEF (Scr). BA7% C (Cys C). BhskiEd & (GFR ).
A5 BKT, WA RE M8 CKD B 204540 %, 54 CKD & ik FGF-23 516 A0 X 35476948 6 1
¥ FGF-23 f ik L% B &, 58 CKD 5 #2889 i FGF—23, BUN. Scr. Cys C A3 & Tt 320
(P <0.05), GFR, #534M&F HH 3 40 (P <0.05); CKD 3 ~ 4 #4049 3% FGF-23, BUN. Scr. Cys C 35
T CKD 1 ~ 2 #2afest B0 (P <0.05), GFRA&T CKD 1 ~ 2 #2afest B0 (P <0.05); CKD 1 ~ 2 #ia
# e Scr. Cys C & T4 (P <0.05), GFR AR T *F M40 (P <0.05), 454406 fe i FGF-23, BUN. Scr.
Cys C. #3343 TR A B4 (P <0.05), GFR AL T ARG A A2t B0 (P <0.05 ), CKD &% &
FGF—23 55 BUN. Scr. Cys C A& 2 EA% (P <0.05), 5 GFR £ /8% (P <0.05), £ Logistic B )25 #7
342, GFRJOR=0.312 (95% CI : 0.200, 0.487) | #=# [OR=3.714 (95% CI : 1.889, 7.302) ] & foi% FGF—23

#HHmEE (P <0.05), &1 CKD &% i FGF-23 KRG R > HIg mm I &, BLGLE0E450e 8%
A F ¥ FGF-23 5% 7F &, AR T R e & 2 0 o B 45401 0L,
KR . B 1R R @I E KRR T 23 ; R L@ E KRR T
FESES : R692 XEkARIZED - A

Relationship between serum FGF-23 level and vascular
calcification in patients with chronic kidney disease
at different stages

Yue Xing, Jun-ya Jia, Ya-ru Zhang, Dan-dan He, Shan Lin
(Department of Nephrology, Tianjin Medical University General Hospital, Tianjin 300052, China)

Abstract: Objective To investigate the relationship between serum fibroblast growth factor-23 (FGF-23)
levels and vascular calcification in patients with chronic kidney disease (CKD) at different stages. Methods A total
of 128 patients with CKD who were treated in our hospital from January 2017 to June 2018 were enrolled. Among
them, there were 41 cases in CKD1~2 stage group, 52 cases in CKD3~4 stage group, and 35 cases in CKDS5 stage
group, and there were 43 cases in calcification group and 85 cases in non-calcification group. The other 50 healthy

volunteers in the same period were selected as the control group. The levels of FGF-23, urea nitrogen (BUN),
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creatinine (Scr), cystatin C (Cys C), glomerular filtration rate (GFR), calcium and phosphorus were compared in each
group, and the calcification rate of CKD patients at different stages were compared. The correlation between serum
FGF-23 and clinically relevant indicators in patients with CKD were analyzed. The independent influencing factors
of FGF-23 were analyzed. Results The levels of serum FGF-23, BUN, Scr, Cys C and phosphorus in the CKD5
stage group were higher than those in the other three groups, and GFR and calcium were lower than the other three
groups (P < 0.05). The serum FGF-23, BUN, Scr and Cys C in the CKD3~4 stage group were higher than those in
the CKD1~2 stage group and the control group, and GFR was lower than CKD1~2 stage group and control group
(P < 0.05). The levels of serum Scr and Cys C in the CKD1~2 stage group were higher than those in the control
group, and the GFR was lower than that in the control group (P < 0.05). The levels of serum FGF-23, BUN, Scr, Cys
C and phosphorus in the calcification group were higher than those in the non-calcification group and the control
group, and the GFR was lower than that in the non-calcification group and the control group (P < 0.05). The serum
FGF-23 was positively correlated with BUN, Scr, Cys C, phosphorus in patients with CKD, and the serum FGF-23
was negatively correlated with GFR (P < 0.05). Unconditional logistic multiple regression analysis showed that GFR
and phosphorus were significant factors affecting serum FGF-23 (01{=0.312, 95%CI: 0.200, 0.487), (OAR=3.714,
95%CI: 1.889, 7.302). Conclusions The serum FGF-23 level of patients with CKD increases with clinical stage, and

it is highly expressed in the serum of patients with vascular calcification, and its expression level can reflect the renal

function status and vascular calcification of patients.

Keywords: kidney diseases; chronic disease; fibroblast growth factor 23; fibroblast growth factors

8 P B ERS (chronic kidney disease, CKD ) 3%
ZAEAEES . WS PBUGIEERTL, B A Al SO A
MU, AR U S A4 " T 2
H K HF 23 (fibroblast growth factor-23, FGF-23 ) W]
A B Bl A S e PR RO, Wi
PR R, BRI R S ) RE S D)
A, HBEARH T L IS s AT
RNEIBTBL CKD B3 M FCF-23 fy3ik, JFiE— L
FEHASHAE . B IREE bR R ES A e R, B
OB

1 ARSI

— B

YEHL 2017 4F 1 1 —2018 4F 6 J Kt R} K2
S PE B B N R ICIA 1Y CKD B8 3 128 i, R4 /N
BK JE i & ( glomerular filtration rate, GFR ) ¥ H: 43k
CKD 1 14l : GFR = 90[ml/ (min * 1.73m’) ], CKD 2 1]
20 : GFR60 ~ 89[ml/ (min + 1.73m’) ], CKD 3 ] 4 .
GFR 30 ~ 59[ml/ (min + 1.73m’) ], CKD 4 1 4H : GFR
15 ~ 29[ml/(min + 1.73m’) ], CKD 5 ##J41 : GFR<15[ml/
(min * 1.73m">) ", H:if CKD 1 ~ 2 40 5 3% 41 1],
CKD 3 ~ 4 Mg 5 2L 52 f4i], CKD 5 #AZH /55 35 il
PABRAE  OFFG 12k B RS 7 A 12 W7 K By ik 45
) HOCT CKD M2libsifE ' ; @AKREZBIIRIT 5

1.1

QI IRFERLEEE, BE R EIACA A A A
W H . HEBRARHE « OB IHFAEEMREE ; Q64
AMEER . A SR  ; QBRI RS
Uifeiit ; @A IA T EBYL . PO E ; Ok
BRI ; @8 ; QERSHIL L. 5
T ) 1 A B A G 114 i BREARE AR S0 9114 Sy Xof R4
TS G AR . M R EFE L (body mass
index, BMI )AL, 22 55 oG 1245 X (P >0.05 ),CKD 1,
24, CKD 3., 4 #I4] J CKD 5 W45 & Bm ik,
LR TG L (P >0.05), ABFRFGAREH
RS, Wk 1.
1.2 FHik

CKD 4l 3 T AR H U /=R, X B4 T 144K
M H W R IR KL S ml, FEETE T ERE 1 h,
3 000 r/min Z5.0 10 min, JFESIE, KHE T -70°C
DRFE A o R FH AR 92 W R ARSI i 375 v FGF -
23 WK, R4 AshAAb i (7600 2, HAH
SEZNE]) R R R A (urea nitrogen, BUN ). Ifil
Y WLEF ( serum creatinine, Ser ). BEdE C ( Cystatin C,
Cys C). 5 KiK. i faifb B ek AR =X
KA GFR. SRR 8 28 8188 75 A Sequoia 512 Y,
TEE VT2 @) R 251 h ik o9 R B (intima—
media thickness, IMT ), Il i XU 25 Bl ik 43 AL B IMT,
IMT>0.9 mm W5E SR 20t Bkl RERE AL, 777500 15545
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%5 14 9 M3, &5 o NI Bk B T a8 & M0 AT AR A A= 1 PR 1 23 15 i AP A AL AR DGk

®1 BH-BABLLR

X REZH 50  53.16+12.31 26/24 23.18 £3.52 - - - - -
CKD 1., 234 41 51.28=+11.37 23/18 2294 +3.73 8 (19.51) 12 (29.27) 11(26.83) 4(9.76) 6 (14.63)
CKD3. 414 52 52091217 25/27 22.68+336 9 (17.31) 15 (2885) 13(2500) 6 (11.54) 9 (17.31)

CKD 5 #1411 35 5048 +13.26 19/16 2198+347 6 (17.14) 12 (3429) 10 (2857) 3(857) 4(1143)
FIx* A 0.379 0.666 0.848 1.094
PiA 0.768 0.881 0.469 0.998

fbo RAFEAZEHEA L (Sonos 5500 Y, faf>2 & [WIFBIAL, P<0.05 W2ZERAGI2EE L.
FIHAT) Rt ONEEAE S5, 25 Eshbok. R .

PSRRI | AR E A > mm (GEEE Yy 2 TR
MG, A7 ONIR S >1 mm FBREIASERIFECLOIES 24 ZR[E CKD 4y HIE £ & 15 FGF-23 K5k
o SRH X BRI T A BB A 11, 12 JHERISE  fERF5FRELER

1~ 5 WEHE, 25 R BLAIE BN m 2R e %5 B2 52 R H AN TR CKD 43 39 21 ) B 2 28 IS FGR-23
MR ESIKESAL . A BF AR OMAE . A, DU BUN. Ser. Cys C. GFR. Bf. 5 R 45fL R LA, %
TR B — Rl E 2R M AR, B REGEE L (P<0.05), CKD 5 BIZ1ImE FGF-

ATCESARA, Sy 54 43 F1 85 14, 23, BUN, Ser. Cys C MY FHA 3 41 (P <0.05),
1.3 SitssE GFR. #53MKFHAM 3 41 (P <0.05); CKD 3. 4 4

BT R B SPSS 20.0 Gt i EsekLl BUIITE FGF-23, BUN. Ser & Cys C#J55T CKD 1 ~
K% )Fm, WEH x° R, I x /v 2 AR R4 (P <0.05), GFR KT CKD 1, 2
THEGCRIAEL + FprfEZE (xxs) FOR, WBHTTZE 4 M X B4 (P<0.05); CKD 1, 2 ] 4 ¥ I ¥
S, AR A LSD— A5 5 MHSC T Ser. Cys C & TXTIRZL (P <0.05), GFR LT X d4l
Pearson % 5 5200 K2R 195381 R FHAE 45 Logistic 27T (P<0.05), W2,

Rz 2 7[R CKD oHIEEEMF FGF-23 KIGHRHEXIEIRELER

papiise| 50 21.68 6.23 473£1.26 50.36 + 14.52 0.82+0.18
CKD 1, 2141 41 25.89 = 10.46 494 +1.68 89.74 + 18.38 1.140.24
CKD 3, 4144 52 60.47 = 15.38 12.76 +5.24 218.95 + 63.62 2.68 £0.85
CKD 5 941 35 124.53 +31.86 25.43 +8.35 617.28 + 113.24 453+ 1.04
FAH 341.173 154.092 703.529 270.002
P{H 0.000 0.000 0.000 0.000
AW e OV Cwl?w) e B Fes) B Fe) iR
papiisE| 50 11231 + 12.65 1.21+0.18 2.17+0.14 -
CKD 1, 2141 41 73.26 = 14.38 1.26 +0.24 2.17+0.16 17.07
CKD 3, 4941 52 31.24 +12.89 1.31+0.28 2.14£0.13 34.62
CKD 5 141 35 9.98 £2.56 1.96 +0.43 1.92+0.21 51.43
FIx i 635.862 60.184 27.053 10.031
PH 0.000 0.000 0.000 0.007
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22 ABAEXmMEFHKEBEEFEME FGF-23 RitKkEX A GIHFE X (P<0.05), F5AHN ME FGF-
FEFREEER 23, BUN. Secr, Cys C M®§¥ym T I b4l A B4l

TG M A A5 Ak 41 Fn X BE 4 RS LY FGF-23. (P <0.05), GFR KT A5 4L 4 FIXf 2 (P <0.05 ).,
BUN, Ser, Cys C. GFR MBftbir, &z, 2 Wik 3.

*3 BALOEFHHEEME FGF-23 RIGKRHEXIERILE (xzs)

R R ZH 50 21.68 +6.23 4.73+1.26 50.36 + 14.52 0.82+0.18 112.31 + 12.65 1.21+0.18 2.17+0.14
TEEfkd 85 52.63 £ 1542 10.81 +4.93 196.31 +42.51 228 +0.37 46.91 +£9.65 1.35+0.25 2.08 +0.24
54k 43 95.13 +21.24 19.47 £ 6.18 464.73 + 63.62 3.51+£0.96 23.03 +10.17 1.72 +0.31 2.11£0.25
F{H 263917 121.730 995.836 278.047 912.888 53.052 2.612
PiE 0.000 0.000 0.000 0.000 0.000 0.000 0.075

2.3 CKD &#&Mi5 FGF-23 SIGRMEXIEIRIME Ay AR, @7 A4 Logistic ZITIARAEL, Syl
R 145520 OR B SUHERIEIG , 45 B HEA TR 43 i

2 Pearson SPHr ki, CKD ST FOF-23 55, It CKD M I FGF-23 B HAERRI IR A,
BUN. Ser, Cys C e B 52 IEAH G (r=0.532, 0.653.  mpyff hindeik, (R TIMET5k, Horh e 2 kit
0.548 F10.384, P=0.000, 0.000, 0.000 #10.012), 5 3y 1 (KRR 0, FAAEMAEAME Y 1, TS
GFR UG (r=-0.637, P=0.000), SEICHICHE  gmapmt(hy o, MIFASESRBUR R, o B =005,
(r=-0.152, P=0.152). 2 Logistic [FIHMHE1, GFR FIBEE M7 FGF-23 [y
2.4 CKD ##&IiEF FGF-23 i Logistic EVFA#T  #mHEK (P <0.05), GFR (FH&) Afm () #%

PLFGF-23 hiAr i, HpzRAgitEa X ds mRE 8 (Fhs) RiER (k) iz, WLk 4.

%4 CKD B&EINiE FGF-23 i Logistic B35 5%

GFR -1.164 0.227 0.000 0.312 0.200 0.487
W 1312 0.345 0.000 3.714 1889 7.302
3 it CKD F82 ('8 T RE S Lo B g™ 8, ELAG A 3280k

iR CKD R % Ok B 14307, 36 [ R, FGF-23 f7KF-7E CKD 3. 4 WP G 1Tk, 45,
TR A . Tk [ 4R A CKD g oy DRKCF AR CKDS I B h . AOAAE CKD 0 E
108% ~ 134%. 1L CKD LA i smy gt sy X HBES | BEFCMZERL, FLBLK mL AL (LA L 5
B, AE CKD 5% 0 O R T g b I POP-23 AITIRSS IR A7i 1 Ilid
SNBSS, BEICIEERL, WohAeEaUR Garpr  FOF-23 MHMRTAN] I A BAGE DN e ia ) Feikinl 2>
EHERSAE F0RES . BN SE . i MACE sy PR ORI TE R AR, i i R AR
HEGIBRRRLL, MEIRIMASAE ", sk, ARG AT SRR CKD BN, MR A9 GFR T REWI W,
B, CKD HRFE PR B LS B O AT FOF-23 3dacd R B A0 5 8 )V PR B 5
HAKRIERN, B E SR CKD M H Pt 05— 7 THLIRRY Klotho 28 1 2 Bi% N RERY T W
Jt FErh g th B A A 1 MWD, X232 FGF-23 5HZ KRS G, S BURDE

AWFFREE R BN, BEE GRS, HRtE, eoh, meke Tk s sl FCF-23 73, &
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M3, &5 o NI Bk B T a8 & M0 AT AR A A= 1 PR 1 23 15 i AP A AL AR DGk

H FGF-23 /K FHE8e T ", #F CKD B, i
B AKSFad s, ALAE AN 43U FCF-23 S iy
WA, N FGF-23 MERIA, TAE CKD R, i
W5 FGF-23 By IE S w15 ML <3 fil i FGF-23 /K-
Frge BF, Ik FGF-23 /K E7E CKD #F & i o A2
TR BT E, RIS RIS R, fA7E I E5 1L
B I FGF-23 W7k T34 8 T 0 I A 45 4k 1 28
HRT IR, i e R T R I A S A Y EE R A R A
=SSR G K= e e o e g e 2 s
RURGAG, I FLAT G2 28 10557 T JULA e R il 5 T 4 vt
HE P BN SME R " BERRAE " IFSIER, 45
SRR I 2 AT SR BB S Ak A ST fE R I 2L T
YAO 45 "3t Sh Wy S e, nl S Wny/
B —catenin % TEAL B —catenin, SET PR T B 4 hs
Beigfk, fRUEMAS 0T WL A R, b s
M SRR . il DUEDN, 18 FGF-23 nlfgJ2
WAk 2 5 A A kR, A AR
SER BN, CKD & IMiiE FGF-23 5 BUN, Ser, Cys
C MBS IEME, 5 GFR 227G, Xik— Ui
5 FGF-23 ] LA & CKD B & /Y B M Fe . B4
F Logistic ZJCEHAHr 45 R WoR, GFR FIBER LG
FGF-23 BN E, XUl ImE FCF-23
22 %) GFR FBE 5200

Zi I fir ik, CKD 835 1Y I 7 FGF-23 7K - 1£
CKD 3. 4 BB EFF, HAE CKDS 5 54 = ik,
I HAEAETEMAS 5510 1 CKD H8 35 004 i 5 S v
ik,

& £ X #k:
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