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HE : BH T o F Klotho, M mi A KB F 23 (FGF23), s # s (ALP), 25 B4 4
% D[25—- (OH) D] K-Far#F4: E BRI EA (CAPD) B H CIEBRASLGHoh, J7iE #£IK 2018 F
1 A—2019 F1 A AR FEHKRFZHEERIKE 132 4] CAPD 4%, 7 IE M E RS PO B 40
Bk AR, Bl 52t CAPD &% 5 4 59X % f 7% Klotho, FGF23. ALP, 25— (OH) D K-F ; 3%
S REAR B ARAE S R IR AS LT DU CAPD & % 5 A 45 Ae Ak 454040, sTb 20 fn i Klotho, FGF23, ALP,
25— (OH ) D KB HEAMTHE F 50 RIS B Z69 25, BA Logistic BNASMARE ERE & ; 24 %
KA TAEHFAE (ROC) W&, 547 Klotho, FGF23, ALP, 25— (OH) D /K-F3S JEFF 451 6995 B 2 Ak o
ZE2 CAPD £# i Klotho, 25— (OH) D RK-F & TR KA, SiF FGR23, ALP K-F3 & TRz X4
(P <0.05 ); 454028 2 7 Klotho .25~ OH D 7K-F 394K T AE4510 20, do i FGE23 ALP /K-35 & T 3E454L48( P <0.05 );
AEALLLFR AR Tk (RRE) MK TIE451040, fashoR-F & FTAE45104 (P <0.05) ; Logistic B )3 547 .7, RRE. £
Hf. i Klotho, FGF23, ALP. 25— (OH) D R-F3# 2 F 5 S MBI LR B £ (P <0.05); ROC 4R
27, f27 Klotho, FGF23, ALP, 25— ( OH ) D #l JE 3 L4510 049 s AR BT 5.5 %1 4 401.10 ng/L. 231.91 ng/L.
76.50 u/L. 11.36 nmol/L, #2455 H 88.68%. 90.57%. 71.70% % 67.92%, 45 5+ H 4 ) 4 88.61%. 92.41%.
77.22% % 70.89%, AUC 9314 0.903 (95% CI : 0.854, 0.952), 0.927 (95% CI : 0.873, 0.945), 0.714 (95% CI :
0.622, 0.770) % 0.698 (95% CI : 0.610, 0.759 ), £5i& CAPD ## fni# Klotho. 25— ( OH) D /K-F Ak, FGF23,
ALP /K-F9H3%, B35 CAPD S IEHFBLA5IL £ & 50, TR 354R3 CAPD & %0 JE L4545 % 695 W 2 Ak o
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Effect of Klotho, FGF23, ALP, 25-hydroxyvitamin D on heart
valve calcification in continuous ambulatory peritoneal
dialysis patients*
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Hohhot, Inner Mongolia 010050, China)

Abstract: Objective To investigate the effects of Klotho, fibroblast activity factor 23 (FGF23), alkaline
phosphatase (ALP) and 25 hydroxyvitamin D 25-(OH)D on heart valve calcification in continuous ambulatory
peritoneal dialysis (CAPD) patients. Methods A total of 132 CAPD patients admitted to the Affiliated Hospital of
Inner Mongolia Medical University from January 2018 to January 2019 were prospectively selected. Forty health
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checkups received by the physical examination center of the hospital in the same period were selected. The serum
levels of Klotho, FGF23, ALP and 25-(OH)D were detected and compared between CAPD patients and healthy
subjects. The CAPD patients were divided into calcification group and non-calcification group according to the
assessment of cardiac valve calcification by echocardiography. The serum levels of Klotho, FGF23, ALP, 25-
(OH)D and other factors that may lead to cardiac valve calcification were compared between the two groups.
Logistic regression analysis was used to identify the risk factors, and receiver operating characteristic curve
(ROC) was drawn to analyze the diagnostic efficacy of serum Klotho, FGF23, ALP and 25-(OH)D for cardiac
valve calcification. Results The serum levels of Klotho and 25-(OH)D in CAPD patients were lower than those
in healthy subjects, and the serum levels of FGF23 and ALP were higher than those in healthy subjects (P < 0.05).
Serum levels of Klotho and 25-(OH)D in calcification group were lower than those in non-calcification group, and
serum levels of FGF23 and ALP were higher than those in non-calcification group (P < 0.05). The residual renal
function (RRF) in calcified group was lower than that in non-calcified group, and the level of blood phosphorus
was higher than that in non-calcified group (P < 0.05). Logistic regression analysis showed that RRF, blood
phosphorus, serum Klotho, FGF23, ALP and 25-(OH)D levels were risk factors for cardiac valve calcification
(P < 0.05). ROC results showed that the optimal cut-off points for serum Klotho, FGF23, ALP and 25-(OH)D in
the diagnosis of cardiac valve calcification were 401.10 ng/L, 231.91 ng/L, 75.50 U/L and 11.36 nmol/L, with
88.68%, 90.57%, 71.70% and 67.92% of sensitivity, 88.61%, 92.41%, 77.22% and 70.89% of specificity, 0.903,
0.927, 0.714 and 0.698 of AUC, respectively. Conclusion The levels of serum Klotho and 25-(OH)D in patients
with CAPD are abnormally decreased, FGF23 and ALP are abnormally elevated, and they are closely related to

CAPD heart valve calcification. They have high diagnostic efficiency for cardiac valve calcification in patients

with CAPD.

Keywords: peritoneal dialysis; Klotho protein; fibroblast growth factor 23; alkaline phosphatase;

25-hydroxyvitamin D; heart valve calcification

¥ 2 JE Fh IR BB I % 7 (continuous ambulatory
peritoneal dialysis, CAPD ) g (chronic kidney
disease, CKD ) HIEIGIF R, B TAGEMIFL, i
R B ImAREIR . IR Y IRRIZEAT Y
R, YRR EARSEETLR CKD W ARREZ —,
AFEERERS AL . O A SR A IS I, 2 i
A fir i AT E R, I, SRS WAL %
9o TS 1Y I 22 B i U0 BEAIL CAPD B350 14 <
KRR, BCE TS A HE R S BRI, Al
PP EH I Klotho, AT AEANAEA: - 23 (fibroblast
growth factor 23, FGF23 ) TE M4 E5 6 S @At f2 b
KAFEEAH, 25 B4A- R D[25- (OH) D) |2t
B e SR D IR LA AR fE R R R . 3 WEFEIESE ™,
R BER B (alkaline phosphatase, ALP ) 5T & T
TSR D], RIS B BREAR A ]
FEARbR.  FARBFFEFM] Klotho FGF23 ALP.25-(OH )
D Z 5, HXTENS CAPD B DIEAHEES
HAHSCHERTFE /D . ST, ABIFEXT CAPD & Al
PRGORHEAT 20, T f#IILH Klotho, FGF23. ALP. 25-
(OH) D /KF5 . IERHEESARIOC R, FFIFATHALOIE
MEES LRI WRREN (B, BB .

1 ARSI

— i B AL
FIBEPEBE 2018 4F 1 H 2019 4F 1 A NZE &
BE K27 B 8 B2 B WA 1) CAPD B 132 4/ R ik 5%
X4, P FHARAS (A EE 1.24 nmol/L ), i 24k &
H1.5% 5% 2.5% WIMEIEERTIR, HATHLER CAPD i
¥7. Horp, B 67 i, Lotk 65 il 5 AFi 41 ~ 72 %,
S (5990+742) % IR 3 ~ 354 A, F
(22.55+4.70) H 5 AR - 18PEE/NERE % 58 i
WEDRIR B 42 1. e it e B AR AL 20 51, FHiAth 12 ).
Y AHRE : DFEZ CAPD IBYT#E 3 M H , R iE R
# 5 @ CAPD AT AIR] R R IE 5 F5 %0 (urea clearance
index, KUV ) = 1.7 ; @RISR . HEBRPRIE
ik 1A~ R B E 2 sl e T RTRY T
QB IHEENRAEMBG . A B RBEESNG . NT IR
LA O REMERNE ; OREUEEMEE ; @F R
55 BR VI BR 2 SORS MR SR 3 o D e E [T = e A A
ORI, HERR S TR 5, AIA 40 FilfgRHE
ZARA  Hr, B 22, b 18 1] AE S 41 ~ 68 %7,
4 (58.60+7.31) %, CAPD Hi3# SRz 1k

1.1
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RWF, 4 . I3 Klotho, FGF23, ALP. 25-( OH) D /K F-XH352AE BMNANE BEHT B 320 IR AT Ak i 52 0

SRR . AR RS, 2R TegeitaEE L (P>0.05),
HATT k. AR IE 305 B B B2 2E AR B ZS B & W L,
ZIRE LB REA.
1.2 FHik
1.2.1 23 Klotho, FGF23. ALP. 25— (OH) D #
A AR K, ORI, SR A
Ao, 92 W B 22 6 1 Klotho . FGF23. 25— (OH) D, il
1% Klotho, FGF23 i 5 & W H 3& [& Millipore 23 #J,
25- (OH) D IAF &M [ B S A RHE A RA
A, AR IR S UL A R E . T ALP R
CX5PROL 14> [ 3l 4 Ak 43 A A S e 253050 &0 A
£ H Beckman Coulter 2y F]) o
122 S EAR B A S ISR R Vivid7
BT08 Al &% T (23 il 12 Wi 2216 GE A ],
PRI 8 ~ 10 MHz ) P4l CAPD 5 2500 I 0 A 5
B, 4048 Fahbkme . AR EGREN . LLO R
AN DL E AR = 1 mm B AL XA U AR
BAEARUE, ARAE AL S5 AR B o AN A S A4 AR
5L .
123 AR TAPICE RIS AT RE R BLO I
PEASIE A SE R 28, A FE R . AR . BT . IR
RIRHR . 2SR AbE . PkE2E CIR4s I - 879K ) ;
WAL B Dhfigdabs : R AR'EUIAE (RRF). KuV ; SR
CXSPROL 14 [ gl A4k o A S L e 2150 (S5
Beckman Coulter A H] ) Kl BEMAEH . AEH.
SEREELCTC) Hh =B (TG ) MR S & (LDL ),
EE AR (HDL), IS, s, B C Ry &
F (hs—CRP), THERIESS [ S MES +0.02 x (40-
B R, Gl A 4 B RS2 AR R GiPTH ),
1.3 MEIERR

@ CAPD B S5REZIR #1175 Klotho, FGF23
ALP. 25- (OH) D 7KV ; @F54bdl 5452 s
Klotho, FGF23, ALP, 25- (OH) D /KF & HAh AT fig
Mo JIEARERRAES AR DG R 22 7KF o

14 Hit=ZEH*E

B SMTR T SPSS 22.0 et ki, RO
B + b2 (xxs) Fom, WWBRCRH K ; 1T
BB (%) For, HBRA xRl ; %%
GERER FRRRURE 56 5 O JIE R RS 45 £k 1) BRI 28 407 2 FH
Logistic M5 ; 1 F Med Cale 9.3.0 Z:H 321838 TR
fiE (ROC) #hgk, AWML P (AUC); P <0.05

hZEFAGIHEE S
HR

21 CAPD E & 5# & =ik & M /& Klotho,
FGF23. ALP. 25- ( OH) D 7K Lb %

CAPD 8 5 f# B¢ 32 1 4 1% Klotho . FGF23,
ALP 25-( OH ) D /KF L, 2 7 gt L (P <
0.05), CAPD 3 Il Klotho. 25— (OH) D /K3
R TERREZAE, M FGF23 . ALP /K-35 Tk
ZikHE. W1,

22 $5{¢ A 53E55 1L A M iF Klotho, FGF23,
ALP. 25- ( OH ) D 7K 3% EL AT B 22 M (s A 3 RS
S AR ERIER

F5 AL 41 5 AR 45 1k 41 1f 7 Klotho . FGF23, ALP,
25-(OH) D 7K. RRF JIMBEAKT- LR, 225384658
PEE L (P <0.05), F54L4LiiE Klotho, 25-(OH) D
JKF-. RRF K TAE 45 {L 4, FGF23. ALP. Il
AKVY TR ; M H R A, R
RIS AR EATI . SR . Bk Kuv,
Mer#EME. A&EMA. TC, TG, LDL, HDL, #IE45,
iPTH. hs-CRP /KLU, 2R giitm L (P>
0.05), W 2,

2.3 DEREFSHRIRER EZE Logistic B30T

A Logistic [ S X B e £ AT, B 250
R>0.961, AR, s-HT kAT ; £5007, RREF.,
i ®§. I % Klotho, FGF23, ALP, 25- (OH) D
PR S HCD MRS (LAY 1616 ] % (OR=2.085.3.180.
4.845. 7.652. 2.596 I 2.440, ¥1 P <0.05), W 3,

2

*®1 CAPD 2E5#EZIXEME Klotho, FGF23, ALP, 25- (OH) D7k FLbE (xz+s)
2051 n Klotho/ ( ng/L.) FGF23/ (ng/L) ALP/ (u/L) 25— (OH) D/ (nmol/L, )
R 3Z I 40 751.50 +92.84 33.19 £5.36 47.60 + 6.89 63.18 £ 10.54
CAPD & 132 407.58 £59.11 227.61 +10.20 79.82 £ 9.64 11.76 £ 2.30
t1H 27.884 29.158 19.654 52.398
P1E 0.000 0.000 0.000 0.000
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E|2 0 e 79 38 (48.10) 58.96 +7.55 21.90 £ 4.72 544.35 + 60.81 175.56 +23.42 70.57 + 8.28
FEfLA 53 29 (54.72) 61.30+7.13 23.55 + 4.83 203.71 + 45.66 305.19 + 42.14 93.60 = 12.10
X/l 0.555 1.785 1.942 34.723 22.645 12.99
P1E 0.456 0.077 0.054 0.000 0.000 0.000

E|Z i 15.31 £3.20 33 (41.77) 25 (31.65) 14 (17.72) 7 (8.86) 495+ 1.01 52.30 £ 7.04
| 647 +1.15 25 (47.17) 17 (32.08) 6 (11.32) 5(9.43) 5.03£1.12 54.35 +8.21
X7t 19.273 0.003 0.418 1.487
P1E 0.000 0.959 0.676 0.139

B[22t 1.56 +0.33 1.82£0.25 112.45 £15.17 36.50 = 4.57 5.25+0.91 1.95 +0.40
| 1.24£031 1.80 +0.24 108.89 = 12.15 34.91+5.01 530 +0.97 2.06+0.36
X/t 5.594 0.462 1.492 1.851 0.298 1.645
PAg 0.000 0.645 0.138 0.066 0.767 0.102

5k 3.16 +0.53 1.22+0.36 2.32+0.42 1.37£0.25 273.35 + 36.60 1.87 +0.47
el 3.27£0.51 1.18 £0.32 2.41£0.45 1.92+0.35 285.44 + 40.58 2.01+0.54
X/l 1.196 0.669 1.157 10.532 1.781 1.580
PE 0.234 0.504 0.250 0.000 0.077 0.117

2.4  Imi& Klotho, FGF23, ALP. 25- (OH) D 7650 w/L % 11.36 nmol/L, fi{ & ¥ 43 51 4 88.68% .
7K 3O B SRR 55 4 RS B B 53 1 90.57% . T1.70% K 67.92%, F5 5 153 5 K 88.61%.

IM7# Klotho, FGF23, ALP, 25-(OH) D ZWLOME  9241%. 77.22% K 70.89% , AUC 4351 0.903 . 0.927 .
IRRAB AL 1 AT 5090 40110 ng/L, 23191 ng/L. 0714 % 0.698. .3 4 FE 1.

£ 3 DIEEESSLMBRESE Logistic @IS

RRF 0.735 0.315 5.444 0.008 2.085 1.574 2.597

iR 1.157 0.389 8.846 0.000 3.180 2224 4.137

Klotho 1.578 0.401 15.486 0.000 4.845 3.179 6.512

FGF23 2.035 0.453 20.181 0.000 7.652 4.107 11.198
ALP 0.954 0.345 7.646 0.000 2.596 1.831 3.361

25- (OH) D 0.892 0.332 7.219 0.000 2.440 1.603 3.227

WO -35.194 0.025 6.221 0.004 0.000
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4§15 0] KBIE, 4 L3 Klotho, FGF23, ALP. 25— (OH ) D AT ARSI N IS H7 46 2% 05 11 1 8
F 4 IiE Klotho, FGF23, ALP. 25— ( OH ) D 7KFx3 0B SRR E5 LS B I E 5 4
95% C1 95% CI 95% Cl
i H FAEIRIT R /% AL /% Wt /% AUC
TR LR ER T ER
Klotho 401.10 ng/LL 88.68 0.71 0.92 88.61 0.83 0.97 88.64 0.903 0.854 0.952
FGF23 231.91 ng/LL 90.57 0.77 0.95 92.41 0.85 0.98 91.67 0.927 0.873 0.945
ALP 76.50 u/L. 71.70 0.54 0.79 77.22 0.69 0.88 75.00 0.714 0.622 0.770
25- (OH) D 11.36 nmol/L 67.92 0.47 0.73 70.89 0.65 0.85 69.70 0.698 0.610 0.759
b = T IRBEHEME Klotho /i FGF23 {5 S BEOCHEIE N T,
08 T AT ELA VA IV B8 T BB, 5
o6 - SE R . s, HBFREEI, FGR23 6
E . AL 1- oo AR R 24— FEIERGNO 20,
& 045 e Klotho R4EER D &rit, PRt IS @R, CKD 114
02 - o o SR TS FOF23 /KF-AL F 54 g AR A, b %
o CKD S h e, /KT FGF23 RAIF IR, 7]
00 02 04 06 08 10 A 5 W MRE B 4E A2 28 D s 2 6E . ARWFST R CAPD f&
1- Bt F M Klotho, 25— (OH ) D KV TRz il
B 1 Kiotho, FGF23, ALP. 25- (OH) D 18 FOF23 /R THERESZ U, Bl CAPD [ LI
D AFREESELL ROC #i%k Klotho 25— ( OH ) D 7K-F-F#AI%, FGF23 , ALP /K- F- T+,
E—3E7R CAPD [ ALEN Y — QL. 1
3 itig I ALP 322 b P EAR A S A i, ALP AR

CAPD J& 2R 01 B s s e de AL ap I 2 T
B, BETRWIEAZIRIT, M CAPD IRy ARG M 45
Pee PR ESE T E R . B R T, Bl
D BERNER R RIRZE, Brenld . W, & i
GBI E RS, BOFEEREARIIERE .. &
RN . P B AR R LA . BT R, CKD
BB/ DRSS BT, U B, ek
AT, SRR T 585 B T A5 A As ]
ORI SO N, 5 DR A 4540, JUHOZ.ME
MBS AL I R L, e B IKAERE AL . RS
1 B U S50 I A & AR XU . E R, I
PROGE U ISR S Ak 1) PPk 2 R FH O JIE R 79 A A
EAT B = SPAG FIT CAPD S8 3550 AR R4S Ak ity 7l g
MG 2FHER

Klotho 2 [ 32 240 A7 F B M FF R 5% 1 55 440 it
b, BT - BRI AT FOF23
B AII YW, R TR AN A K T, Klotho
FGF23 ¥J@ A, 0P - SR
FHOCPR e vh & A F AR " FGF23 2L
IR N U R s B IR AR S /)

YrohwRe, RS . AR A",
SRR R MG ALP K-S T, SRS,
SR

Klotho, FGF23, ALP, 25- (OH) D 7EAG#H i
HOCREY, MHESW, BEE SRR AT B
H, AL RN R R R . AR R,
FGF23 5alifkskreaife A0 s BEX R %Y, Klotho
25- (OH) D fE FGF23 {5 il pg h B2 7, 78
Pk e rh RIFE R EAE ] . AR &8, CAPD &
O WEAR I A5 1k H 2 1L Klotho . 25— (OH) D 7K
R TAR b, FOF23 K P TRk, H
Logistic [B1JA 20T 7 3 2648 AR 24 2 5 800 WEIRE I 45
B fER N, $271 Klotho, FGF23, 25-(0H) D &5
CAPD RAONEIREES C R B Y], S 5.0 NE B fk
R, HAMEI Y, Mg R AKE ALP 520K
B e B BT O LA R R AR SR I G,
HLM g ALP Kk, nlRE S 20 ohae it —25 %1k,
PR E KM ALP 2 5.0 M F S, S8
JEANRREEHE I, AWK, CAPD A I Ik s
FEAL A IMTE ALP K-F¥m TAEES L, H Logistic

.37.



T EBREE 2 Ak

&
s
Gif

1S 50 M B 7R LG ALP J2& 5 300 IR IS 1 1) & B
HWE, P IELEKE I ALP 5.0 AR5 1k
KZREY, AN, ABFIE ROC fhLE R B, IMmiE
Klotho, FGF23, ALP, 25— (OH) D W0 BESR 55
X ELA B e U e S . R IV AR A A
AR A A AR R IR, HEAR
I RIZWIELEE, IR AT IR A Ry CAPD 8350
WEAR S AL 2 Wi E b

Zi Lk, CAPD B IMYE Klotho, 25-(OH) D
KFREAL, FGF23, ALP K F-TFhi, HYE CAPD .
TR AL e 2R 351, X CAPD SR O EIReIs 45 (AT
BWREMI2WIRLRE. UL, 78 CAPD JRY7 A, NiZ5Y)
KVEIMTE Klotho ,FGF23  ALP.25-( OH ) D /K F725 4k,
PEAG O ARG A AR O, AR St A 28T 7 B i
Bl ORI ESAL , est FR T -

& £ X #k:
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