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ShJE 1. Klotho 7K F-XF = 515 F PTA RJ5 AVF
PP Y P 1L

K B AR AR, E M LVEAKR VKRBT
(LI 6 B 2 B S L Bl A o B B2 e B R T AL IR & 0540005 298 45 B2 2% 35 4 4 Bl 4 8045 — [ B Be S RERL .
WL B G 0540005 3.0 & B2 15 55 & Bl 22 1 58 ZJ @ B Be B2 % %) b JiF & 0540000

(FE] BE HiTsME I Klotho 8 X 2K 5 WG (end stage renal disease, ESRD) f 3 £ 17 JB P 1ML 45 AL
JEAR (percutaneous transluminal angioplasty, PTA) J5 & A= 3l # ik 14 2% (arteriovenous fistula, AVEF) B8 %8 1 B A
fH. Fik EBUREG &5 SR M8 BEBiAT PTA TR 240 ] ESRD & & N 8F 584 &, BE U7 8 1k ) )
2022 4F 12 B MR 2 KA AVE B82S 73 e s AR B as 40, Rl of oA 2 A0 B9 50 A I Klotho 7K-F-, 434
ShJE I Klotho 5 AVE FEAEAS (AR SC P R0 HU AN, IEWCAR 2 41 A I PR BTRE , #E 47 SR R 43 5T ML 22 9T Logistic 1114
IIAT ARG VAF BRI fERm R, R RaEd/M A Klotho M TARAEN . ZFAZKI B L (P<
0.05) ,4MA Ifl Klotho 5 AVF BB B A KR (r=—0.039, P<C0.001) , 4N 1fil Klotho X AVEF 5% 1 il fiy
ROC M4 T A h 0.866(95%CI:0.823~0.909) , B Wi{H 1.35 ng/L. £JC Logistic BIH AT KW, F =75 2
(OR=2.425,95%CI :1.054~5.579) KL M 2L H =>6.5% (OR=2.570,95% CI : 1.328 ~4.975) . fliHF HHE H <
40 g/L(OR=13.105,95%CI :1.040~9.269) . £5# & F{ >50 mmol/L(OR=13.804,95%CI :1.155~12.524) . Klotho
FHEH<1.35 ng/L(OR=2.863,95%CI :1.272~6.446) J& ESRD & PTA A J5 & & F-52 45 09 b 57 fG B [ % (P <<
0.05). #i% AN I Klotho /K75 ESRD fi# PTA RJF KA AVF B84 BA fuUR G, BLAT 508 0 B0 A 16
HhJE ML Klotho /KT -5 w5 i Ak I 21 26 (K F TH & I3 &R KO T B LSS 5 3f BT 5 2 AVE R pke 748
M N7 FE R R
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The predictive value of Klotho level in peripheral blood for AVF restenosis
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[Abstract] Objective To explore the predictive value of Klotho protein in peripheral blood
for arteriovenous fistula (AVF) restenosis in patients with end-stage renal disease (ESRD) after
percutaneous transluminal angioplasty (PTA). Methods A total of 240 ESRD patients
undergoing PTA in the Second Affiliated Hospital of Xingtai Medical College were selected as the
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research subjects. The follow-up deadline was December 2022, and they were divided into
stenosis group and non-stenosis group based on occurrence of AVF restenosis. The peripheral
blood Klotho levels of two groups were detected and compared, and the correlation between
peripheral blood Klotho and AVF restenosis and predictive value of peripheral blood Klotho for
AVF restenosis were analyzed. Clinical data of the two groups were collected for univariate
analysis and multiple logistic regression analysis to explore independent risk factors for VAF
restenosis. Results The peripheral blood Klotho in the stenosis group was significantly lower
than that in the non-stenosis group, with a significant difference (P<C0.05). There was a negative
correlation between peripheral blood Klotho and AVF restenosis (+=—0.039, P<C0.001). The
area under the receiver operating characteristic (ROC) of peripheral blood Klotho for predicting
AVF restenosis was 0.866 (95%CI: 0.823—0.909), with a cutoff value of 1.35 ng/L. Multiple
logistic regression analysis showed that age == 75 years (OR=12.425, 95%CI: 1.054—5.579),
glycated hemoglobin = 6.5% (OR=2.570, 95%CI: 1.328—4.975), serum albumin <(40 g/L
(OR=3.105, 95%CI: 1.040—9.269), calcium phosphorus product >>50 mmol/L (OR=13.804,
95%CI : 1.155—12.524), and Klotho protein <<1.35 ng/L (OR=2.863, 95%CI: 1.272—6.446)
were independent risk factors for postoperative restenosis in ESRD patients undergoing PTA
(P<C0.05). Conclusion The level of peripheral blood Klotho has a negative correlation with the
occurrence of AVF restenosis in ESRD patients after PTA, which has a high predictive value.
The decrease in peripheral blood Klotho level, the advanced age, the increase in glycated
hemoglobin level, the decrease in serum albumin level, and the increase in calcium phosphorus
product are independent risk factors for AVF restenosis.
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ol # ik N & Carteriovenous fistula, AVF) &% R .
. 1R K5k

KB 95 (end stage renal disease, ESRD) & # i
AT IR BT A EEEE A, AVE I i i e H ik
A7 L7 BT B3 T S A 0 2 5 MR IR T SO (19 O B
RN, (A2 ESRD M3 # £ b £ 2% 5 Rl =
W TE LA AT R R kA AVE BRAE B %6, &
B2 N I & % 2 R (percutaneous transluminal
angioplasty ,PTA) &k % AVF W # A, HE
DR N 3 TE e A R T RE. BFESRDTT R
AVF 1y 5 4B AEH Ry 30% ~50%, )& ESRD B4
R E B 3 R v 8 UL e 2 — o FE R RO
I AVE XU R 647 T 00k 4 47 i B ESRD
AR I A BT U DR IR I VO BT IR Y RBOR B
RE S, Klotho j&—Ffr i 3 7 5 [ L 2% 5 P 4 i)
i Klotho #1852 1K T 5 ME . 2 848 M85 1
Y SR 1 AN I AT Klotho ZKSF 2 i 7E Y
BRbRE® . BT Klotho 5 ESRD 4
PTA RJG AVF FEBEAE 2 8] 1) 56 F 14 AN A€ A< BF
FEAAKL I ESRD i35 S il Klotho KSF- . 4858 H
XFPTA ARJG AVFE #8749 B0 A8 LU A i R
B RAES%,

1.1 — %R s 2020 4E 1 H —2021 4 12 H
R BEIEFT PTA FAR B ESRD B 240 ], Hop
B 133 i, Lok 107 B, F g 32 ~78 &L
(56.595.28) % s H ol IR B 91 i) L & i e
60 B ek ANER B R 57 i) LA 28 B 23
i) BmHTIFE 6 ~24 N H (5765321 H
ARG BET I AR IR 2022 4F 12 A RIEZE® LA
AVF BB 43 J B 75 41 (68 ) AN AR B 75 41 (172
B, PR B A5 K 28.33 % . AW ABRIME . O Fr A B B8k
W12 ESRDY ™ Qe R BE i A7 i ¥ 325 A7 o (6] AN
F 6 A RT3 LS BT s O A iy R AE
B, JCH A ™ R B E; @& B A R . HEBR bR
e QA ™5 B D REFE 5 s @ G IR O AR
Fie i HEAT FUARE B AT 00 8 DA ™ HNE S 8, AN
RESE LA BT . VAF TR 12 Wi bn ofis . B B 7E
TRA K A B AVE I 7% 80 2% sk 55 . T iz 4
T 2% AE R AT 75 ARG T B s G PR R i A G A 2k
75 R P gk HL R L OE R LA A 50 90 HL Bk A% A aft 3
R PE B G e, [ R DU I R E AR . D R N
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() E SR I B A R 500 mL/min; @ 5 % % M i 72
rh R IR B e 2 R s O A RE W 2 AR A B BT
Ji 5 L M A s @ R S A A o P R R

AW 5T ARAG B2 Bt B 24 A0 PR 01 2 At o
1.2 #F5R Ik
121 PTA FARFE  FrA7T B #H i []— 41 B I 52
it PTA TR, ARG EE GE ¥ 6 2% )@
FEACK B8 B AVE 34T 3 40 K A R A W] B
AVF 05 7 X R AT BB A KR L fd
105 28 6 H i A S 1) AT 48 ) IR X ke A A AT A
TV RV R S WA aE 7 Rl oy Y RN Y R
R R ) J5 8 75 51 R AT LA 2R, OF B A SF
SIKEE A 22 I 22 T R A R R R
()RR 78 AT 5 DABR 3 () T AR K /N Ry e 78 Ab 55 301 19 GE
WM RN LGN E IR ST REY K &
TAE AT Y 5K A RE 30 s SR A4, A 3
W EARERE, B T X R 0y I A 2R AT PR A
WL Z B 7% b S A5 A [0 457, 5 78 I B A2 =30 00, AT R4
HAE R ERE R AT KR B4, B2 i8S K
BeAE <730 %0 » B DS I 38 W S5 R O A R L R0k
M. PTA FARBINARME : 5 885 8 7 b 10 A [ 1
AR A EE g, AR A Bk A <<30% . AVF IfiL It & >
500 mL/min, AR J5 8 # 7] 3 47 78 43 M0 9833 A, 38 A
ML 37 2 ] PA3A B 200~250 mL/min,
1.2.2  4MAEIM Klotho £ 78 PTA A #if 25 # %
EHNEFH I 5 mL, R & 30 min J§
3 000 r/min .0 10 min B ¥, % A ELISA &4

Wi 7 Klotho 7K, 5 & W B sCBCER ve £ ¥, BT
A BRAE RS 4R BRI AT

123 AHXBERICE 7 PTA RETICE T A B35
ARG DR 5 o B 5 P 1) L A U LGB AT 1 L R i 2R A
Bl K N E B A A AV A7 B 380 bk Ak | ik
B4 (body mass index, BMD) \ ## Ak Ifil £ 7 [ . Ifil 21
VG R DUEE S w8 Rk
AN NGNS 8 NS 087 i O VA - =
(C-reactive protein, CRP) .Klotho & H ,

13 GEibs 05k B SPSS 22.0 Ge it #4143
s, THETORH U BCR ] ¢ K5, T BOR R AR
J 0 K56, LA2R FH Spearman 8 ¢4 70 81 20 #7 41
i Klotho # H 5 VAF #1878 19 A1 1k R 323
T HE # % 1 (receiver operating characteristic,
ROC) M ZiFAf Ji il Klotho 2 FAXT AVE (1 0
. RMZIC Logistic [MIH 70 Hr 4 58#  PTA R
Ja kA AVE HBRAE A SL fE R 3R . P<<0. 05 28
ZERAGIFE L,

2 % ES

2.1 EIR%ER I Klotho A i Beas 4 Mk B
ZE L AEAR Y R 380 KR Ak R Ak Il 218 L i
CLAR ML AR LIS | I L R AL HOIR 5%
Jliti# % .CRP /K *F . Klotho & /K L5 2 %A 4
FF R (P <C0. 05) , PR L35 BT 8 . ol % ik P 8 3k
ZEFBAL CAVE A% BMIUEF R 2 | il 55 F1 A 40 i
TR 2 B RS 2# B L (P>>0.05) , L3R 1,

F1 REANEREFHAKRAKEZRR Klotho EBA LK

Table 1 Comparison of clinical data and Klotho protein between the stenosis group and the non-stenosis group

PR CHER 06

AR (BIE V)

BT (B %0

B ) kB Ak (%, V0

A (e T 7 <75 % =75 % <3 4F 3 ~5 4E =5 4E 2 75
AN 68 38(55.88)  30(44.12)  40(58.82) 28(41.18)  21(30.88) 19(27.94) 28(41.18)  24(35.29)  44(64.71)
Xif R 41 172 102(59.30)  70(40.70)  125(72.67) 47(27.33)  63(36.63) 53(30.81) 56(32.56)  33(19.19) 139(80.81)
X2/t fH 0.235 4.352 1.631 6.982

P & 0.628 0.037 0.443 0.008
13 o JE K s (LA, V6> ‘ ﬁJ%HrKW%?JﬁWﬁ(WJ%ﬁ,%> .

BERIG B LR R 18 NER HoAt gEimshpk WA E FIEEk e A —EEEKET 3 om
A 68 40(58.82)  12(17.65) 13(17.12) 3(4.41) 44(64.71) 18(26.47) 39(57.35) 40(58.82)
Xif e 21 172 51(29.65)  48(27.91) 44(25.58) 29(16.86)  92(53.49) 54(31.40) 78(45.35) 79(45.93)
X2/t {8 19.510 2.497 0.563 2.811 3.241
P A 0.002 0.114 0.453 0.094 0.072
s - AVF i & (BI%L, %) BMICE L o) BRI 21 48 1ML 2T 2K LY FH A A
P &l (r+s,%) (r+s,g/L) (r+s,g/L)

ezl 68 30(44.12)  38(55.88) 23.8841.44 7.08+1.36 108.47+12.14 35.5943.21
Xt HR 41 172 77(44.77)  95(55.23) 24.0641.07 6.16+0.94 113.59+8.36 38.8043.77
X2/ {8 0.008 0.934 5.116 3.191 6.188

P 0.927 0.353 <0.001 0.002 <0.001
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£1 (%)
- - JRE WU 145 I % 15 19t e FH
(r +s,mmol/L) (x s, pmol/L) (r +s,mmol/L) (x +s,mmol/L) (x +s,mmol/L)
WA 68 23.2144.94 834.36478.12 2.3640.32 2.20+0.46 58.7147.22
popiil 172 22.47+3.88 823.48+49.77 2.13+0.39 1.8740.51 46.69+5.18
X2/t 1.108 1.066 4.322 4.641 12.514
P {H 0.271 0.289 <<0.001 <<0.001 <<0.001
; PR IR 55 I it % BETIRE CRP Klotho 25 [
41531 1511 %%
(& £s,pmol/L) (x +s,ng/L) (& +5,X10°/L) (x +5,mg/L) (& +5.,ng/L)
ezt 68 366.28469.93 189.85+60.22 6.77+1.44 6.60+1.14 1.0540.23
xif B2 172 357.24457.70 212.3474-48.56 6.3841.61 5.9741.10 1.7340.38
X2/t 0.990 2.747 1.741 3.957 16.908
P { 0.325 0.007 0.083 <0.001 <0.001
2.2 TMANE R Spearman #3438 41 R 1L 2.3 £7JC Logistic BIH4 8 £ 1P EZ5A651T

Klotho 5 ESRD ## PTA RJ5 AVF R k%
MIAR G PR, B 2 85 O¢ (- = — 0.039, P <<
0.001), KA ROC #iZiFAh 41 i il Klotho & 4 X}
ESRD 3 PTA ARJ5 PP 19 100 018, i 26
AL 0,866, FR1EZ 0.022,95%CI :0.823~0.909,
P<C0. 05, B Witk 1.35 ng/L; W 1.

1.0

0.8f

0.0 0.2 0.4 0.6 0.8 10
1-HRER

1 SMEIM Klotho EA X ESRD £ & PTA RJF AVF B 3%

SR SO AR bR o B AR KRN O AR 2, LR AR
AVFE B =0, =D N Z &, #IT72HER
Logistic [MIH 4387, 25 R R W] AE W =75 & F AL I
LLEH =6.500 MLTH F 8 H<<40 g/L. f5 ¥ 1>
50 mmol/L.Klotho 28 H<(1.35 ng/L & ESRD &
HPTARERAEMEEN M IERKEER (P<
0.05), L3 3.

E i B &
Figure 1

The predictive value of Klotho protein in peripheral

blood for AVF restenosis after PTA in ESRD patients

Table 3 Multiple Logistic regression analysis of AVF restenosis after PTA in ESRD patients

2 WMERX
Table 2 Assignment table

! Tt
AR <75 %=0,=275 %=1
J5L K He=0, MR EH=1
B2 Bk L T=0,=1
WA 1M 2T 2 A <6.5%=0,=6.5%=1
I 2T 3 A >110 g/L=0,<110 g/L=1
Mg [ & =40 g/L=0,<40 g/L=1
1l <1.78 mmol/L=0,>1.78 mmol/L=1
5 1 e A1 <50 mmol/L=0,>50 mmol/L=1
R IR R <300 ng/L=0,>>300 ng/L=1
CRP <5.8 mg/L=0,>5.8 mg/L=1
Klotho % H >1.35 ng/L=0,<1.35 ng/L=1

%3 ESRD 2% PTARFX 4% AVF B¥EM L JT Logistic @134 47

[ERS EVEES A LRI AN Wald X* {8 P OR i 95%CI
FEI =75 % 0.886 0.425 4.346 0.037 2.425 1.054~5.579
J 9 R R B 0.634 0.387 2.684 0.101 1.885 0.883~4.025
B4 Bk A b 0.591 0.440 1.804 0.179 1.806 0.762~4.278
Bk M 218 1 =>6.5% 0.944 0.337 7.847 0.005 2.570 1.328~4.975
ML & [ <110 g/L 0.705 0.483 2.131 0.144 2.024 0.785~5.216
LY 118 11 <<40 g/L 1.133 0.558 4.123 0.042 3.105 1.040~9.269
ML#>1.78 mmol/L 0.779 0.480 2.634 0.105 2.179 0.851~5.583
HERE IR L >50 mmol/L 1.336 0.608 4.828 0.028 3.804 1.155~12.524
FPAR 25 JIR % 26 =300 ng/L 0.841 0.533 2.490 0.115 2.319 0.816~6.591
CRP>5.8 mg/L 0.662 0.356 3.458 0.063 1.939 0.965~3.895
Klotho % [1<C1.35 ng/L 1.052 0.414 6.457 0.011 2.863 1.272~6.446
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IV 335 Br 2 ESRD A 3% i 522 1 B I B AR
i  AVF 2 8 K 45 R L 58 3y i 2 ] #E 75 1) 8 328
175 38 % . & RESD /B & i 47 i 3% A ) 8 22 0
A AVERERSFEIEL LRI ME FLK, PTA
NSRRI E (S A N SR 7R =Py ) =R i
AVF AN M. B AVF 78 PTA RJ5 1548
A BB R A FRIR PR A L % 20 PR Bk A f A R A T 3
TR F R T . AVE Z4EREH
e R — AR E B B, SIS AVE 1
BeAE By AU P 2 % 4 3 ESRD B 3% 19 AVF IfiL 45 58
o PE LA R

ABEFEXT PTA A J5 848 FIAE B 75 (1) ESRD £
F I R PR RN A i Klotho 7K HE4T I8 4, 45
R e AE A AR B 4= 4l AP R il Klotho /KF 25 A
GiiteE AN B EMR TR A, S M
Klotho % PTA RJ5 AVF 845 B A & = i 15
Mr{E . ROC #il1 2 F 1 F2 0. 866 (95% CI:0.823 ~
0.909) . FLAM&E Ifi. Klotho /K5 AVF Fk % &
KK FR (P <C0. 05) , & R4 FI £ T Logistic
BUH TR AR IR =75 2 B 2T 8 1 =6.5% .
M [ H A <<40 g/L. 45 # 2% FL > 50 mmol/L,
Klotho % [1<C1.35 ng/L /& ESRD % PTA RJ5
KT A IS fE R R (P<<0.05), AVF i
B T — AT A3 S 2 0 AR L P A 405 R0 g R R L
o I AL JRRE S ML S A R I A A UG e A
MEZHNEWS S T AVFE B % 1% 4> o i,
Klotho #¢FR N3t 5 & 5L L B I 5 3% 3K [a] i 2 AR
i Klotho A M I REASE . CAH MR 1
P A T Y 2 B A 4 B A T e R ) )
Klotho % 4 #6315 T [ , I W /R 76 ff B 4% B S Klotho
FERLE T, R A B BOR ATE E
I sh AR Klotho AT LAY ER B 0E 36347 . & 44 5 0k
PR TIRE . I R B ZE ) 3 B 12 1k 0 SR R A 4
JfL T Klotho # H 7K F T B, UL E BF 5% 48 % W
Klotho 5 ' ETI 68 Z 0147 %5 UK & L B oA o0 2 B Mk
PR3 F . Klotho F A — N EEZ M /EH , A
Xof A6 B A I 25 L A R 4 L R R T S AR S A G
e S It R Klotho %E P B /N BURE A
BRI 5 R Klotho EH AT LA 5 Na” K& —
ATP Jiff 45 4 36 fin At 3F 5 25 - 5 0 e, A v) LAGE 2o
Tl 2F A A= 4 TR 23 19 22 3k B AR I B ok B . I IR
DA A 5 B 0 3 L R 12 M O R TS R AT
M fa s R 2 A I R BF 987 43 Klotho & 5 45

WA AT B35 M 1, Klotho B AL AT IS 5
I AR 2 BE A it 4 A 1k A RO 55 R R 1 4y
WA VR A P P G A ST A A L P B A L ) g
P O A A BT AVE FERR A RS

WE A A0F 55 ) 2 W e o RO DR O 2 S B0l B
B AR R B e A W fE R R R, AT
=75 & MBI & 1 =6.5% & & K&
VAF FpezE 7 fE i N 28 . A I BRAF 781 26
AR PTA RJGH AVE il g R A8 TR I B,
o I REAE I R TR R, B g 1 3 ik B R
FANJE A8 AR RURS: , 33X 2 B8 AVE 8 % JUE
WL A s R B E AR L 3~6 4 H Wil
K OV 858 5 o v LR AT LLE &% ESRD B 41K 4 (1 &
AU R RN S S R RS I S AR 2R
L o B 4R 35 L R It A 4 Ak L 3 B A Y R )
FE B % 1 1M A8 A9 DL P B AIG, 35 - VAF F8e %8 X
A

L% F 8 <40 g/L )& ESRD ¥ PTA R
Ja kA AVE BB ISz fa K R . s HE
KT REERE EFRARXE,ESRD £ % H T #
FERL ARG LB JEE AR E MR
W AAFE . A B T A o 3R B L I AR K COTAIR
EF N AEAE T AHEAK PRSI EE . mE
FI 2R K R I 2 52 i I 45 9 B2 B &2, JInEE AVE
B A, TR0 0l 38 1 8 K CF TR R AT RE S BUIK R
P ILAE 5 3 0 75 0 80 VA 457 335 il 4 T B8RV

5 Tl 0 2 L AN AN 1 P O 0 A AN R T
Ja I fa b L WO 2 AVE S8 i 1 0 57 g K
PRIZE S, ol e PR S IR 1 R S 1 B B4R
P, ESRD £ I /K 7 G IE 5 RS B T o L 45
PR S50 2 0 B 0 A ROES Ak, 5 B0 A B R R
PIBEIE A5 0 AVE & 2B B8k 25 1) B 200 B S Ak, 7
HEAT PTA FAR B, BREEY™ 7K £ A AT 3kt G 451 43 P JEE
FPN Bz 200 0, 5 00557 LT AS | 9 S A 4 i
A0 I T UE o TR ol 1) 25 L S 9 G 2 TR
1755 Ak 2% S 300 A o 7 UL A B R Ak, B
AVE PFRpe7s XU

ZE F TR, 4 A I Klotho 7K 3 55 ESRD 8 #
PTA RJ5 &4 AVF #E87%5 AT 1A G, A1 A il
Klotho 7K F & K 55 i % 8 Ak 1 21 26 1 AKCF T
I3 2R I KSF T B DL RS % T BUT 3 & AVE 1
BEAE B A ST a2
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