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Changes and clinical significances of FGF-23 levels in patients with chronic kidney disease stage
3~5 before and after vitamin D treatment”
FENG Xiaojuan',LIU Shumin',LI Haiying' \AN Zhongwu',BO Weibo",
WANG Jinnian® , TANG Xinfang®
(1. Department of Clinical Laboratory ;2. Department of Nephrology ,Lianyungang Oriental Hospital ,
Lianyungang » Jiangsu 222042,China)
Abstract : Objective To investigate the changes and clinical significance of serum fibroblast growth factor
23 (FGF-23),25-hydroxyvitamin D[ 25(OH) D], parathyroid hormone(PTH)in patients with chronic kidney
disease(CKD)stage 3—5 before and after vitamin D treatment. Methods From July 2015 to May 2017,66 pa-
tients [ mean age 53. 4 years old (22—76 years old) ] with stable non-dialysis CKD3 —5 stage [according to
glomerular filtration rate(GFR) staging ] were enrolled in the department of nephrology, Lianyungang Oriental
Hospital. All patients were given routine clinical treatment with calcitriol. Serum levels of 25(OH)D,FGF-23,
PTH.calcium(Ca)and phosphorus(P)were measured before treatment and 30,60 and 90 d after treatment ac-
cording to the treatment standard of Kidney Disease Improving Global Outcomes(KDIGO). Results Serum
levels of FGF-23,25(OH)D and Ca were significantly increased in CKD3—5 patients after treatment with cal-
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citriol. There was significant difference between 30,60 and 90 d after treatment and before treatment (P <C
0. 05) ;there was significant difference between 60,90 d after treatment and 30 d after treatment (P<C0. 05).
The levels of 25 (OH) D and Ca in CKD5 patients were significantly higher than those in CKD3—5 patients
(P<C0. 05),but the levels of FGF-23 in CKD3—5 patients and 25 (OH) D in CKD3—4 patients had no signif-
icant changes. The levels of PTH and P in serum were significantly lower than those before treatment (P <C
0.05). The levels of PTH and P in patients with CKD3—4 and CKD3—5 were significantly lower than those
before treatment (P<C0. 05) ;the levels of P in patients with CKD3—4 and CKD3—5 were significantly lower
than those before treatment (P<C0. 05) ;the levels of P in patients with CKD3—4 and CKD3—5 were signifi-
cantly lower than those after 90 d of treatment (P <C0. 05),but there was no significant change in PTH level
in CKD5 patients. The correlation factors of serum FGF-23 level in CKD3—5 patients before and after treat-
ment were analyzed. Log FGF-23 was positively correlated with P and logPTH (» =0.725, P<0.05;r=
0.815,P<C0. 05) ,negatively correlated with GFR (r=—0. 765,P <(0. 05), but not with Ca. Conclusion Cal-
citriol therapy can supplement vitamin D and stimulate the increase of serum FGF-23 in patients with CKD3—
5. It can help to reduce the levels of PTH and P in patients with CKD3—5,increase the level of Ca,alleviate

hyperparathyroidism,correct the metabolic disorder of Ca and P minerals, reduce the incidence of complica-

tions in patients with CKD3—5,and slow the progression of CKD.

Key words: fibroblast growth factor-23;

disease

P B E S (CKD) 2 25 B I R 51 56 1 42 4 B
Sty IR F CE M F R L >3 4~ 1) . CKD R
P B /NBRE L R (GFR) A LA 43y 5 11, CKD1 i it 2
W B & T 55 5 02k B, 26 B0 A R S BRI R L 2R
R B K i 45 2 foRE R s CKD3 B A 4 W18 TP
MM R L S B ER R LR I P L i R L K i A
Bk BRI AFAE IR . CKD5 #1215 2 08, v] t 90
IR O 3 7™ B I E | R T A 35 L L BRI L R
AR SRR 55 AR T R T E R R 4 R G T s
. WF5E A CKD B4 EE Dz 5
AL AT KRB W S (Ca) B (PRI R TL, 4k &
PE IR 55 3% 3% % (PTH) JT #F %%, B 4% o 3% 5 3
CKD [a &R W& R, Mgt KN T 23
(FGF-23) J&—Fh i P iy A 7. T L] B 4%
P Ca P AR, B FT A48 PTH DL R 4EEHR D
R, 5 CKD kR B UIA o6, DLAWFoeds . &
N 4E AR DIRYT AUAT I IE CKD B M BLAY 5
Wy AR EE AL L RT RUI 2 M SN ek 2 2 R L RE 2%
W IE UE R BEARAE TR, 4 = CKD B3 1 A4 A7 i
/Y ARUPIE S E CKD B a4 % DRYT
HIiJ5 L3 FGF-23.Ca P L& PTH B 7K FA5 1k, W %€
#HhFAEAEZR DX CKD B34 Ca. P AR S H R 55 R AR
WS, ST AR R D IR YT RTINS FGF-23 /K1
S DL K AE CKD Rt i/

1 #ER5R%E

1.1 — %kl BEHL 2015 4E 7 H & 2017 4F 5 A 1E
AW AR B B F N BHE BERY CKD3 ~ 5 # (K 4
GFR 43 W) 5 1 Fa e i B b R 66 4, 55 38 il , &£
28 il ,SEHJAERE 53.4 % (22~76 %), HEB AR E: (D
JR &R R A B R s (2 k2 6 A H N

25 hydroxy vitamin Dj;

parathyroid hormone; chronic kidney

FHE e iR & s (O EATHARSZIRVIBRAR &
CA) A I 0 B ggg 3 sl P T R ol B Ak L PP HR R 9
Wi a MR EE AR EERE . WIS
2012 4F Bl 3% 4 BR B I 5 41 21 (KDIGO) #E ## /Y
CKD 2 Wi b . BB WE 51 5 #1/58 GFR F % << 60
mL/minX1. 73 m”, % 3 AN H ., Ao, ik
AR EGIC TR B S B2 bR T A B 4
AR E .

1.2 ik FrABEEGEER DIRIT IS EoRET
Q117 T =g S (T 3 3 -/l £ R A A A= OO 1
30 min, fF HEEF 5245 5 000 r/min .0 10 min, 4>
BIMTE —20 CURAE. A BE R H A TIGIKE BIE
70 A SRR R B N IR MG D) LR IT R
5| KDIGO fr#E, TIRY7 30.60.90 d 43 5 R 4
23 MG K I A AR B S 4 B NV R . A A
WG T7 AT 5 L3 T Ay 25 B4EE R D25 (OH) D],
FGF-23,PTH, Ca. P % 8 #r. B 5% % 58 W Fff 2%
(ELISA) ¥ £ 2% 1M 3% FGF-23 /KF, % H A FGF-23
ELISA 5 & . Al e Mobs o h 28, 4% 36 9 B 3 1E . 1l
H 25COH) D K2R Ak 2% & G A, & H % ) i
P e . MW PTH 7K PR F 4 %8 il 5 ik 46 0 3
FIWA AR 2 W S A R A R RORR o
HESRE AU R VEL (S

1.3 SEitsghb s W SPSS17. 0 483 24 4 4 4, i
TF M RN IEZS 43 A 1 8 Bk, DL o -5 R, £
A [8) L SR O 22 40 A W R L 3R LSD: K 56
A IE 250 A3 95 % b A2 8 (0 43 2 80O [M (P, ~
P.)FEmR 2 AR B R Kruskal-Wallis H ¥:5,
PITA H 5% B Mann-Whitney U #:56:, P <{0. 05 3
IRERE G E X, T4 Logistic [\ IH ¥ #E 1T



E AT ESFZ2E 20194 11 A% 40 %% 21 #  Int ] Lab Med, November 2019, Vol. 40, No. 21

+ 2631 -

Pearson #H3&5#7 .
2 &% g
2.1 CKD3~5 /#3516 97 15 45 A 5C 38 b5 19 7K

Ak CKD3~5 M8 & i H B b = BRI7 5 . I
FGF-23.25(OH)D.Ca /K F-B & 7+ . i3 97 30.60.90
d B S5IRTF AT Z R B A G i 2EE L (P<C0.05);
JAYT 60,90 d BF 5697 30 d I LR, 25 B A Gt
(P <C0.05); 3097 90 d B 53697 60 d B H %,
CKD5 #1## 25(OH)D /K- Hil CKD3~5 W& Ca

N, S

P B &, ZR A% E X (P<0.05), 1M

CKD3~5 ¥ ## FGF-23 /KF,CKD3~4 & 25
(OO D /K-FIC ] A8 4k, [FIF, CKD3~5 1] & 2 ik
FHEAL =BT 5 L L PTH P /KB B AR 67
30.60.90 d B 5iRITF AT L, Z R ¥ A G =E X
(P<C0.05) ;3397 60,90 d Bf 53577 30 d B HL#R, 2 57
A4t X (P<0.05) 53677 90 d B 53R97 60 d B
FA8,CKD3~4 #H#:3% PTH.CKD3~5 #E ¥ P ¥
B REAG, 22 55 A it 2 B L (P <C0.05), 1ii CKD5
WEE PTH K F R B AL, Wk 1.

*1 CKD3~5 Bl E BTl & HXERMKEZN (2 L£y)

CKD 73 n s ¥ FGF-23(RU/mL) 25(OH)D(ug/L) PTH(pg/mL) Ca (mmol/L) P(mmol/L)
CKD3 # 22 JRITHT 212.024:152, 36 8.248.43 86.51421.43 1.8540.16 1.4540. 23

30 d 252.524145.43" 14.247.69" 62.60436.54" 2.0340.21" 1.3540.33"

60 d 278.02+152.36" * 22.4+8.10"* 48.60+22.48" * 2.18+0.18" * 1.2840.24" %

90 d 282.524-168.43" * 24.546.69"* 34,6016, 54" * 4 2.3340.327 %4 1.11+0.16"*~
CKD4 1 20 JRITHT 236.084-188. 63 5.154+2.36 158.124+51. 91 1.7340. 32 1.7340. 45

30 d 262.224-185. 63" 12,245, 32" 126.23433.53" 1.95%0. 36" 1.6240.42"

60 d 281.08+176.35" * 19.8+44.29" 7 101.604+30.54" * 2.16+0.14"* 1.5540.33" 7

90 d 289.224160.43" * 21.3+6.98"* 80.60+£26. 49" *4 2.2840.21" %4 1.4240. 27" 4
CKD5 24 IRYTHET 263.23+205. 36 3.26+1.02 320.23+202. 56 1.7040. 31 2.16+0. 82

30 d 299.224-178.43" 5.2042.43" 296.124-185. 43" 1.8840.25" 2.03240. 28"

60 d 321.234198.36" * 7.20+£2.69"* 252.604+163.51" 1.99+0.15"* 1.85+0.32" %

90 d 325.22+195. 75" * 9.7042.85" *4  245.60+-176.48" " 2.2340.21° %4 1.6940.147 4

T SIAITRT IR, T P<<0.05; 57A9F 30 d L#E. * P<C0.05;5349F 60 d Lb#k. 2 P<<0.05

2.2 CKD3~5 Wi FGF-23 /K F#AH K &

¥ FGF-23 . PTH O 8 fii LR M IE S 5315, A logF-
GF-23 gl A28 & , 1T Pearson #HE M1, 45 R B /R,
logFGF-23 5 P.logPTH & 3 1IE M 56 (r=0.725,
P<C0.05;r=0. 815, P <0. 05), 5 GFR & i # 3¢
(r=-—0.765,P<C0. 05,145 Ca JTGH] AHEHE, UL

*®2,

x2 M FGF-23 51 & &+ GFR BYH X%
logFGF-23 P Ca logPTH GFR
r 0.725 0.058 0. 815 —0.765
P <20. 050 0.675 <20. 050 <20. 050
3 9 i

Wi CKD (AW 2, /Bl o fL 5 1R N o
YRR AL, BB R BN Ca P 844 D AR+
W, AW R .CKD B 2~3 WA ar o Bl 4 2k %
D (/b B 9y AR 25 L L O B 2F T B D Re ik AT Pk
UGB A Ak FEU 0 e Ah, gk & P IR 5% iR T UE R 2
CKD 8 WL It & 4. F B R 13 PTH K F T+ & .
FGF-23 J&—FPRERL A7 P fdi A 2 D AR 2
F L BN s B EXT PO EE U, BE AR P HE

ML B2 Ca P AR FGF-23 W] B3 /E /T
RSB, W PTH M 4= Be A0 43 W, ook ml 0L,
FGF-23 RMHE 14~ P HF. 05 PTH figet &
D AHEAEH K % 98 15 LR Ca P AR . A0 5¢
g R R Tk =S . CKD3 ~5 1 /8 3 1L 7
FGF-23 7K. 25(OH) D /K & & T+ & . 1697 30,60,
90 d H5iRyral 4 Al ZRA S IF¥E L (P<
0. 05) . IESL IR YT 0 FELEAA S b s 4 A2 R D, il 3 il 7
FGF-23 7K F # & . SIOMOU %4 #fF 58 % ™,
25(OH)D @ FiE 4 4E R D 32K (VDR) , B 42 1l
FGF-23 4 i [FEF, ol DU 38 PHEX B9 %35, 5k >
FGF-23 (REfR . 7 4b W52 1) FGF-23 Un] iU e
B AE 25COHD D By 4= i, 4E 5 HL1A 25 COHD D 1y &
7E . CKD5 #3R97 90 d 53RY7 60 d L#,.25(OH)D
KT (P<C0.05), 1 FGF-23 7K 341 X B
Ak BTl e S5 CKDS 1 Ik 2 fig /™ & 22 it . VDR
BB FIEE T A K,

AT A SR 5T B R L L FROIR 5% AR T B T 4
R AT CKD B &4 O FH 0 & 4R,
L. CKD B E 4G E R Ca PS4 & PTH /K
B RC AT B # T R, 4R R D Al AR



* 2632 - Bl ESFRE 20194 11 A% 40 %% 21 1 Int ] Lab Med, November 2019, Vol. 40, No. 21

T VDR, PTH & 8o s 4845 R D i ge e /1
7% Ca B W2 05, FH 5 L Ca Y BE L 1l Ca AT S 45 1 410 41
PTH %, &AM PTH 7K F, Wi FEAE CKD & &
A 2k % FROR R S BE DT HERE A RE R 53 4 FGF-23
W i) ELHEAE T HURZE B 3l PTH 9 28 BRI 4300 .
WA SR IR L = BEIR YT )R . CKD3 ~5 W i 3
P KPR, Ca K P8 3G 7 AT IR YT 30.60,90 d
M 2ZRAGFE L (P<<0.05), CKD3~4 Hi#
#H PTH /K FREAR 16 ITHT IR YT 30.60,90 d 4[] 22
BB B E L(P<<0. 05); CKD5 WG 7 /i A I
30,60 d 4[| 2= 5 A G it & X (P <<0. 05, HIAYY
90 d 5 60 d Fb# PTH KT WK, BT FGF-
23 T BAE Klotho 5 4e i A K N FZ K45 5 1Y
fEBLT A e & 45 A Yy YL T E CKDS 3
& B 45 ™ T L Klotho | 54T 2 40 i A K R F 32 4k
VDR % 20 g4 R D 5 FGF-23 tHEA/EH
55 X A B2 CKDS5 7697 90 d 5 60 d b#, AR
25(OH)D 7K &g 3 7+ (P <<0. 05) . {H & FGF-23,
PTH /K246 I I 22 5 1 st 1A

CKD3~5 W0 il FGF-23 /K 1y 4H X B 2, LU
logFGF-23 fE 5 A 28 i , 1T Pearson tH X #T. 45
R logFGF-23 5 P.logPTH B i IF #H¢, 5 GFR
B A 56, 5 Ca JCBH B M G M, £ FGF-23 &
CKD3~5 1 ## 4k & vk PTH T8k i4 2 s F0m A 1~
T CKD3~5 M B AR ol 4k 5 235 1 i P A1 PTH
I B AR AP 5 S e % i 45 FGF-23 /Ky B8, ]
ARFEAL CKD 35 N B2 T fg B % L O Il 8 =8 10 55 1

eI SnHILY ek
4 &

ABFFE AW CKD3~5 J01 28 3 4L = B a7 AT L
TN LR DRI TE FGF-23 KV T &, A Bl
THAL CKD3~5 1 #8 # ML PTH. P /K, T+ i
Ca, ol AR 5 BRI REJUHE - 24U 1E Ca P 0 W AR 35
Tl MR CKD3 ~ 5 1] 88 % JF % 4 1 % 7 % 0l 2%

CKD fy#E#e .
5% ik

(1] FmEHE, Z=dE. 4iE % D= 580 SR LK
%A ,2016,32(2):320-323.

[2] KUMAR V,YADAV A K,LAL A.,et al. A randomized
trial of vitamin D supplementation on vascular function in
CKD[J]J.]J Am Soc Nephrol,2017,28(10) :3100.

[3] MASSON S, BARLERA S,COLOTTA F,et al. A low
plasma 1,25(OH)2 vitamin D/PTH (1-84) ratio predicts
worsening of renal function in patients with chronic heart
failure[ J . Int J Cardiol,2016,224:220-225.

[4] XUPEJERE G 4E4 R D 7E B 27 4E 4k b iR 97 1
BLAI LT 1. o [ rb 7 B 45 5 B 2 L 2018, 19.(9) : 841~
843.

[5] JWE . 4 = 18 1 B s A8 35 B -0 W o AR 5 1
LW SR 2R, 2015,13(7) :1040-1041.

(6] 2 A7 00 W A= 55 02 B U A 2 I B 5 4 o i M
SEIE IR AR LT ] )7 AR R %, 2014, 35(22) £ 3515+
3518.

[7] SIOMOU E,CHALLA A,PRINTZA N,et al. Serum os-
teoprotegerin, RANKL and fibroblast growth factor-23 in
children with chronic kidney disease[ J]. Pediatr Nephrol,
2011,26(7):1105-1114.

[8] BREZE. FGF-23 X 1 1k 5 ik 4% Sz HOIR 55 A 2 e JT ot 4iE
AR R D R SRR YT T R AN 8 1
FE[D]. BE AT P R R A . 2018,

[9] KVEIBORG M,RATTAN S I,CLARK B F,et al. Treat-
ment with 1,25-dihydroxyvitamin D3 reduces impairment
of human osteoblast functions during cellular aging in cul-
ture[J]. J Cell Physiol,2001,186(2) :298-306.

[10] NITTA K, NAGANO N, TSUCHIYA K. Fibroblast

growth factor 23/klotho axis in chronic kidney disease

[J]. Nephron Clin Pract. 2014,128(2) :1-10.

(W fi B #1:2019-02-18 &[] H #1:2019-05-02)

(L1255 2628 1)

[12] EBM 5. 08, %, CF S F IR FREAKT
55 A 28 TR B R S PR LT . T80 R O R 2 2 il (B 2
W) .2016,13(6) :8-9.

(137 akxylh  tmifh, ve2s . . LMl 3 HEE T 1 S IR &
I 7E 40 8 2 W b A L A LT . B A 30 B 2 e
2017,32(1) :45-47.

[14] sLe& i, w4 . 8 ke . 2. AFP-L3 fil PIVKA- 11 #i
Xof i A AT BT TS 1 45 2 W o (B LT ). SRR 56 B
R 2017,32(4) :40-42.

(157 XUEEUH . faf 3 . o k. 45, GP73, AFP-L3. TIP30 B4 46
Xt 3 Y JHF 9 R JFF 9 S A AL 1 12 Wi A (L 1. B PR A 50 I
R ,2018,39(22) :2794-2800.

[16] SAITTA C,TRIPODI G,BARBERA A,et al. Hepatitis B
virus (HBV) DNA integration in patients with occult
HBYV infection and hepatocellular carcinoma [ J]. Liver
Int,2015,35(10) :2311-2317.

[17] E LW, oA, 5K F A6 L 55, Z R 2 G IF 6 Ak (8 3 1 78
GP73 8 {0 ¢ AE Bl IR 2 SCLT . [ B A 36 B2 24 4 i
2016,37(6) :765-766.

[18] SRh, & 4 38 KL 5. B & /K B | 73 K& 3
O R GE X 18 M 2 B I 4% S8 35 T 1 4 A i 3000 40 (8 BT 5%
LI, AR B B iR e 2 2% 75,2016, 26 (11) : 2529-2531.

(W B 181:2019-02-20 &[] H 191 :2019-05-04)



