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Abstract

Objective: To explore the effect of different factors on the initial dysfunction of forearm arteri-
ovenous fistula in uremia patients. Methods: The general clinical data and medications of 336
adult uremic patients with forearm AVF (The radial artery and cephalic vein were anastomosed
end to side, and the diameter of the artery and vein was more than 2 mm) from our hospital were
studied by retrospective analysis. The survival times of overall and different groups were evaluated
by the Life table and Kaplan-Meier curves. Multivariable Cox regression analysis was used to study
the factors associated with the dysfunction of AVF. Results: Among the patients included in the study,
72 (21.4%) had AVF dysfunction, and the patency rate of AVF was 78.0% and 66.0% at 12 and 24
months, respectively. There was no significant difference in age, gender and drug use between the
two groups, but the level of the serum phosphorus in AVF group was significantly higher than that
in normal group [2.03 (1.68 - 2.29) vs. 1.69 (1.38 - 2.12) mmol/L, P = 0.01]. Conclusions: The in-
crease of the serum phosphorus was an independent risk factor for AVF failure.
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HE: WA FEEN R RETE B A8 PEAVR VIR RTIREWE. Y5 BB T AE
Beie I 336 BT RIBAVF (FARL X3k G LB KRNI &, FFIKERIT>2 mm) R RIS
FZH— R RER . HZEME, KHKaplan-MeierfE B A RGYNETT HAVFRAEREER,
CoxZHERPIABRASMITAVFRIFBRER. EF: EPNARNEED, B720(21.4%)BFH RE
TAVFIRT, 124 F K24/ HBFAVFRE SR 537 878.0%H166.0%. AVFRINA 5E%AMLL,
WAHZ BEER. HH. AABEASER LY EST2ER, ERAVFRIANBKFHESTIEY
#[2.03 (1.68~2.29) vs. 1.69 (1.38~2.12) mmol/L, P = 0.01]. 45it: MLBEFE NAVFL I Ah ST i i
HE.

Xiid
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1. By

& P "5 99 (chronic kidney disease, CKD) & i A 4= Bk i 558 N 28 0d HE ) A JE A ) @, B & kW
L OmBORE. SEST A AR AT A R, JRIE CKD M E &k 10.8% [1], CKD i
PG N, SRR PR EERE E AT FH RN, AU MU R IR R, 4 B E A ORYIE A, [
I 2 B F N A BAE . B RS K PR (AVF) 1R Dy LS 38 3 51N ILBGE T s 2 50 R4,
A @A, BEMERAFmK. BRERME. HREMN DS A, O R B R
I A 1 e LA B RS [2]. GRS ], AVF B R 51 LR ER KL, WER. BRRES. &
JREFRE MR M8 A 5 R SR [3]. BRI 28 3k 4741 1) AR 11 VA5 07 8 S 225 1 F R 1E, AVF
1 5L 3 2 Th 34T ik 20%~50% [4], HR I AVF ASGE A S REFE A5 78 2 (045 R i & ok 5¢ /i i
W . B = BRI AG BT PR FEAE B AVE R AR DR TN, S B0H BT DULE JR B AE R 3 5
& AVF B IhIG e ik, X2 HAr AVFE R HIR NP G TAEM 2 ZaE . Rk, AT 1Z
T [ei] i 1 A BURIE 9, BRI AVE FIKCR DB R 2=, RIS 3 — 25 o M AS [ 259036 57 % AVF (1)
KU BA .

2. BRISH%E
2.1. HRMER

MARELLHR 2013 48 1 H %1 2016 4 3 B V5N [ #1LF] 2016 £F 6 HATHIE AVF (FART7 R8sk 5
S KIS ELAR Y >2 mm) (0 B PR B TR R HEERARAE DS AR, 4
B GBS S SRR RGN AL G s B O L FFANE I 2R 48 5 ™ B TR P

Tk
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BERTT &

ey
=

EYRE AL s B R R AR ZI R . BEUTEOE SR 336 HI B E I BIRAN
Guit o, Sk 213 B, bk 123 B, PHERNG3.9 + 14.0)% . HAFEUR S E/NERE 75 80
1(23.8%)~ HE PRI B 72 111(21.4%) At 184 151(54.8%). FiE Nik B E RATHEZMERE . %
UL LR R 2 B I - L P e A 3 2 A 2 ikt

2.2, IERSER

Wt BF IR TERE, GRS M) AN sy BB Ko USRI S s IR 2 T A
B IR RS TR ER . VT 2825, BRI VLK S RAAS FHI ISR L. HTE AVE FART7 308
BRENIK S Sk bk M S &, RATE SRS Ik EAR>2 mm, W& T EAEN 0.5~1 cm, AR H]
JFFER A 2 e K b e A A e s

2.2.1. iR
SR AT AAER NN BEREN . REE. MUIE. MpREZ . SAHREEE ., (K% R E A

D HfR. M4, ML EBHIRSS IR (PTH)S . SHE 4D 8 /NERIICRIM, UL EF8FRYY AR
5 4 A S AR BT AT e o LR LI SR B IR G Al I A /N BRE G 2R (eGFR) R H
CKD-EPI PiFh A it 5[5] [6], eGFR = a x (IMALEFAE/D)C x (0.993), afli: BA Ltk =166, BAR
PE =163, HABAFLPE =144, Bk =141; bfE: &M =07, Bk =09; cff: @ L. MmIHWIEF
<0.7 mg/dl = —0.329; IfiENLEF > 0.7 mg/dl = -1.209 @ 5F4E: MiENLE <0.7 mg/dl = —0.411; MiENLEF >
0.7 mg/dl = —1.209.

222 BREH
AVF YRI5 A SEHT RS IR 5E<200 miimin SREQ@ pysEilse. R i
EVPAG AV ML & S A 6 AR 0t — D1 € AVF KI)[7].

2.3. GeitFEE

N SPSS #44(16.0, Inc., Chicago, IL)i4T 4ttt 4T, FF&IERD AT RERHX £5 FR, IFF
E IR ER P AL 8RR, R AR ER. ITHEERE A2 7 R
FAASEREAS t B0 B AR S BN Se: HHECE R EL R R . N H Kaplan-Meier 42147 it 264> #r
NEZWIEITH AVF AT ZER . Cox Z R BIABAI T AVF KLIHEIEI R R, AR RN
FEER . YR W, SIE. R OMER S, MRER. FHMEIEE. m45. mBk. PTH. MR, fih
TT254) Bl =] UCAKR & RAAS BRI 5 XU U1 (OR) A2 95% AT {5 [X [7](95% Cl), P <0.05 NZERH S
R L.
3. R
3.1 —ARIGRZERIELE

336 I B TR B Vi (8] 16.0 £ 13.1 N H, HA 72 $11(21.4%) B 3# R AT AVF BIRIR KT,
RINFRALE AR 9 N AN LA 29 41A). AVF RINHSEWAHMLEL, P MEFER . . Bk
s WO SR BERR S O L s X GRS ER . AT SRZY) . BT EIUCAR &2 RAAS BEITH).

R ERRE A PHEEE. 45 PTH S48hs DI EGIT %25, {Hi& AVF RINA K-V I8 & T8
1740 [2.03 (1.68~2.29) vs. 1.69 (1.38~2.12), p = 0.01], W.% 1.
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3.2. 5E9

TN 12 A H K 24 A A I AVF (58 78.0%H1 66.0% . AVF F1 5 Th EL il 43 AIFE & 75 B
MR fhyT2R25%. BT =] VAR 2 RAAS BRI LS4 2 5 (P > 0.05), 4] 1. Kaplan-Meier 447 il
AR AVF [MIEW R AITE R SRR AyT K259 K =] VCHR A o gt 25, (HIEMN A RAAS
BRI A Goit 2% 2% (P = 0.01), K 2,

3.3. Cox ZEZREVAS 4

FERGIE TAERE . PRSI, WM. i . RERR . GO IUEDR . MARER. MHEEE . M4, HURS% I
RGN R, RENMHAMER. MyT2R249). = UCH & RAAS BHIFIL AVF 25 T,
H OR1{# 43515 0.66 (95% Cl, 0.18~2.41).1.31 (95%Cl, 0.38~4.53).0.60 (95% ClI, 0.10~3.70)#11.31 (95% ClI,
0.44~3.88), {HAMBETHE(EETHE 1 mmol/L) Ny AVF LT el R &, £ OR {H N 2.73 (95% ClI,
1.38~5.42), % 2.

4. 7ig

I IRGE M BB AR A2k, AVF FIThEE BRI BB AT AT i, B i g 1A
1o BRI TSGR E G, Giil#85 B4n BT = AVE 2RI 07 fE R R 2 .

FEARRER N, B IE H A H BT 194 1000 mg. i 60%~700% H1 B iiE N, T4k B FHE
BRE R A P 28 K 22 SO it A7 7 B B R, G AR U7 E T 4 R 4/ YR 20 L P A TR [8] o IR I B T
1.13~1.78 mmol/L, A& P @A 3 Bt B e, HEmE -5 - HUIR S IRk o i i R 5
FIRIEHI[O], FF5e L BB EHE AR

BEE B AETIREN N B, RIS A I SR Rl BT AR R o IR R Y 32 B R AT R B A K TR 23
(fibroblast growth factor 23, FGF-23) &z HA# K7 Klotho. HIR 5% [ifi# & (parathyroid hormone, PTH)F! 1,
25-(OH),D4(1,25 vitamin D)f5 5% Z WU LR, 1R 2R R A 7EASVE B e () 100, el B et e A
RS RE 1B WIS, M CKD2 #iFF4E, FGF-23 /K- PEHMATHR, 24 GFR T 30 mL/min/1.73 m? i,
U B T TR HA 2R AR RS, A8 B /K T CKD B3 & M Hr 2 K [10]. S0 miE®E, BRAE4n7E 1E
WG, RO U AN R SR 2RI B0 RS AR A 2R B A G [11] [12]. FGF-23 J& T i AF 4E 4
f A= KR 7 (FGFs) XK e, A& F R AR AN A& &, FGF iS4 2 /& (FGFR) /& Klotho £ 45 &1 A1,
Klotho £ {3 B4 T 5 /N L. HARSEAR. BARGLL, =FHiBITSE A TRE SR IEEY %
N, T UBEAE AR Y P LRI i VE FAL#I a0 R 1) FGF-23 4315 FGFR1. Klotho & T HL
HEY, BE Ras-22 24 F 5L E SR (MAPK) B, (EH T/ Ng, @il 550l a s, HIEHT
T il /N b R A0 AN P RS E B Na (Na/Pi Type Ha), FRAREN. BE:zhikis, BEEmlosl, JR
W IN[13]: 2) FGF-23 ¥k LT = nl #Hh) 1-o0 F2AL B, #0H 1, 25-(OH)2D3 A=, FEAIKIMLAE%. 1, 25-(OH),Ds
#& FGF-23 AT A 7. 24 1, 25-(OH)2D3 & &/ DIy, 1 B I8 & B S5 i s e B S 30
MR, X4 FGF-23 A= i/ [14]. 3) FGF-23-FGFR1-Klotho & &4t hn vl i 545 (5821 PTH
Gy, AT BEAR MG . 13 MR T2 v oA ELAE 18 5 WIS R0 3 I AR, S8 PTH i
Whn, MG 51 LB A, PTH B9 TFm L&l 1, 25-(0H),Ds A%, MGG FGF-23 754, FGF-23
> lo-FRAUEEI RIS, $H] 1, 25-(OH)2D3 &, f# MG, IFat—SHhn PTH, JERL U5t E
[15]. AWFFEH, B PTH 5 FGF-23 ¥y rliEid Na/Pi Type la i35 R EEHEME, {5 PTH A5 58 i,
FEA TR MBS A 1[16]. 7E CKD5 M, B ZAUELRE TS, B IEF AT aee sk, MBAE &,
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BERTT &

ey
=

KRN FGF-23 43, TR PR HILE AR 55 Il A, e 28 10 235 SR I I R S % b A DR K
LA AU K

MU IS R RS GRS G, 8l — RAIE LT A FE e 16 2 2L RR 2% (amorphous  cal-
cium phosphate, ACP-1), Fid & BIFa & AN 5 i i 1) TG 58 BB RR A5 (ACP-2),  Fid Wit 3= B LR il A 1)
T AUTRRLE I ) Bl ) A M 7 o [17]. FEAEFRZAAE T, 471245 (extracellular matrix, ECM)HA71E
ZFESAHIHIEE T, WHER Gla ZEF(MGP). fiiskE# H-a (8K alpha 2-Heremans-Schmid #5515, AHSG)
M'E & Gla tEH(GRP), ‘AT ALY LT WA K. REMYUE, HAAGWMFEEM[18]. HEE
Thie TR, 50 gt AT PR b, BERRAES & 7R v 75 M8 UK S5 8 A M AR b #8ie BV Wiz, 18
ECM rhf&[19], b L8 P78 WIL4H A (vascular smooth muscle cells, VSMCs)E&i, Mfii%S VSMCs 5™
1, ERCE R .

8K, WERRES S AR BLRE TR S Ul B 451k (vascular calcification, VC) I AN — AN A FE, Frakit
TAIE WA N & — A EE AR BB R R . £ DR T MBCET B ST 5, CKD 83 ()5 AL i
PRI T B B R E R IR, I RE Y B R R R S RS VIR SRR, RS S AP B
HR[20]. A WF TR, M3 P AFAE R SR R AU AT IL-1B IL-6 A1 TNF-a ST K S E (45 1L-2.1L-4.
IL-5. IL-12)[H & S5AEAF R EACA OC[21] o RORE SROBLAE3E ML E ES AL an T« 1) Sdad Y ot X RS04 1
INTEHUBEER 31 (I F5H 2) AU 30T IR TE A0 g 4 i ] 7= A= 22 2 (1 IR 4 L, 398 o e 2 ) R IR
JR I P AR . 3) ELWEZH B B M F, &0 TNFa IL-1B %5, Mifid8hn VSMCs RIRCE & sh. bikid
2 3 A0 B ML o BN 25 A SO R I R o R VRIS R T Y IR 2h A TAR,  TRTR A o U P K f
KT RIERN . —HILFEER A E VSMCs B #Eh[22]. bk LR EZIRESS, EFEREHF IS,
BEIEAL L =W i) 5% 44 (Receptor for advanced glycation end products, RAGE) 3 i] 50 LA L8575 B D5 A8 €
R . MR RGN, 285 00 R nT 5] M S SORE IS, B0 L BE RAGE FL1E,
BRI NN R B, ISk RERE AL [23]. BoHishPIsei R, RAGE JER &R /N BRI 4516
RN XL AR RAGE 55 7E/MR VC W2 1 FEH[24]. RAGE W ATALIAS 5 S 1
B LA VSMCs [ 1B 4 34 [25] . RAGE T A5 T M58 00 9t fi Ji P v — A% 1 IR R S A T 1 2.
B RN MR 1 45 7% (reactive oxygen species, ROS)™/E, ROS #— 1 Pi 5 RAGE FL4/RAGE {5 514 5
JE LR s A Pit-1 fUFRIL, B Pit-1 Fesr N RE[26], ddxd Pit-1 M9 InwER iz, /3 VSMC
BB AU A . BeAh, AU TGN, WA R — A B E R B S SN B ThRe RS, AL
R & P BN R T B A

AR TR, RENHAMER. T2, BIR] ILHk & RAAS BHITRS AVE IR DA
ATEE Z G ARBEFU R, ABIT I8, Pl /MR 254 Je i SE 250 Ti00) AVE 53156 DBl e 33 P 28 s 2 P 2R
HAELEGHI[27] [28] [29] [30]. AHFFER I, RAAS RGHEH Z M AVF RIIA K[31], RAAS FHEH]
(A AT LA 3E AVF FRIRGA[32] . FHRRANASAIRER, Zatthim, H HTI67 A 2 BR AE . FRATTRE
AR FEHR R, CKD -1 58 2 1 ) 20 2 e 2 B I 11 REU5 56 ik 45.6%, JR B FE 38 1T ik 76.4% [33] .
i [7) 4 2 Pk S R LRE P ok 4 e 7 38 PR P 238 [ 28 e S R A 2 AR R R S L 45343 N 2 AT L [34]
[ P v [ 25 2 e U TR 7T LA AVE B A 35 ]« A5 [l P 90 s, D 78 R 7T AR i3E AVF F B
[36]. 4T ICIRAE 72 A s oo [ PR BA SR 75, B FCAESE I FE AR, IR B Z R & RCT A7k
PR L2551 AVF DA R0

H Al R AT AT AVE 2D S R 28 2 B ofE . BEEROp . ke S oh A w5 . FRATTHT I
MR RN, FEENTEFE ST AIIEIT I,  MUB0E BT B 8 I3 At 83 v il AR A5 28 475 40 il s ik
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ERIL 4%

57.4%F01 47.4% [37]. B A 32 2L 5 JREEAE 6 3 1 I A 45 A0 G [38] [39], A 45469 AVF R I AT
FER R 2 [40] [41). (EAM FRMAFAERBRME, 5%, %W ORI, AR BIECE IR ik, &
HHZBARITEATE, WReAAE AR AVE TS 25V RN BIZI b e, 205 o Bl
PEWFST, 1] BEAELE AR TR A R 2R FE AR I Cox 2 RIZ AR b AT 70 b7, bl 265 if 03 B O
AT 75 EERTHE I AU 58 S RCT W 78— AAHIE Sk

5. &g
b TR, ACHEFC S B SR ER . fhyT 258, BT H UTAK % RAAS BELIT (48 FF 5 A8 AV HI91K

Table 1. Baseline clinical data of the study population

1 R ABRELilm R SE

FEYN i+ PR Th 2R PyREIE AL P {4
FBIE(n, %) 336 72 (21.4) 264 (78.6) /
R (YY) 53.9+14.1 54.4+13.6 53.8+14.3 0.76
BN, %) 213 (63.4) 42 (58.3) 171 (64.8) 0.34
JER I 0.88
ML /INER'E 5 (n, %) 80 (23.8) 17 (23.6) 63 (23.9)
B8 R B (n, %) 72 (21.4) 14 (19.4) 58 (22.0)
FHAwE (n, %) 184 (54.8) 41 (57.0) 143 (54.1)
A (N, %) 111 (33.0) 17 (23.6) 94 (35.6) 0.07
5 ILE (n, %) 234 (69.6) 55 (76.4) 179 (67.8) 0.19
BRI (n, %) 86 (25.6) 17 (23.6) 69 (26.1) 0.76
O ML 5 (n, %) 79 (23.5) 16 (22.2) 63 (23.9) 0.88
BN FEEEEUIL) 15.8 +16.1 155+7.4 159+17.1 0.91
ey (V][] 80.1+123 15.4£6.3 16.8+12.8 0.60
RE R (mmoliL) 265122 28.0+12.9 26.3+12.1 0.53
I LA (umol/L) 701.2 (536.2~996.3) 856.1 (617.9~1056.0) 697.3 (520.8~978.0) 0.09
I R R (mg/dL) 7.04+2.38 713223 7.03+241 0.85
e JIEL [ 1 (mmol/L) 458+1.38 462 +1.66 458+ 1.34 0.91
{12 F£ g £ F (mmol/L) 2.48 +0.85 2.46 +1.09 2.49+0.81 0.91
D —%f&(mg/L) 1.16 (0.60~2.26) 0.96 (0.49~1.36) 1.21 (0.61~2.29) 0.26
R 55 B4R (pg/mL) 256.5 (143.1~439.6) 311.3 (127.5~577.0) 242.4 (143.6~430.5) 0.34
Ifi 4% (mmol/L) 2.09+0.25 2.17+0.32 2.08+0.24 0.11
I B (mmol/L) 1.75 (1.40~2.17) 2.03 (1.68~2.29) 1.69 (1.38~2.12) 0.01
eGFR (mL/min/1.73m?) 6.1 (4.4~8.5) 4.7 (4.0~7.1) 6.4 (4.6~8.7) 0.04
HHEZ(n, %) 30 (8.9) 8 (11.1) 22 (8.3) 0.49
T 2Z%(n, %) 34 (10.1) 9 (12.5) 25 (9.5) 0.51
B =TT AR (n, 9%) 26 (7.7) 5(6.9) 21 (8.0) 1.0
RAAS FHEiI(n, %) 111 (33.0) 26 (36.1) 85 (32.2) 0.57
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BRIC %

Table 2. Cox regression analysis of factors influencing internal fistula loss

2. FMAERINE RS Cox ZERZEIASHH

A AHIE OR i FRAMRRIER ORM  ZHFEKIEORIME  ZRFHKIE OR2HE
(95% CI) (95% CI) (95% ClI) (95% Cl)
F(F) 1.01 (0.99~1.02) 1.0 (0.99~1.02) 1.0 (0.99~1.02) 1.01 (0.97~1.09)
P (L vs. ) 1.21 (0.76~1.93) 1.14 (0.71~1.84) 1.11 (0.69~1.80) 1.14 (0.31~4.21)
i L (2 vs. 75) 1.47 (0.85~2.53) 1.54 (0.88~2.70) 1.53 (0.87~2.68) 2.82 (0.58~13.71)
BRI (2 vs.75) 0.85 (0.50~1.47) 0.84 (0.47~1.50) 0.86 (0.48~1.53) 0.62 (0.16~2.43)

O IS 52 (2 vs. 75)

WIHGE vs.75)

0.94 (0.54~1.65)
0.68 (0.40~1.17)

0.83 (0.46~1.49)
0.67 (0.37~1.24)

0.82 (0.45~1.47)
0.68 (0.37~1.26)

1.54 (0.46~5.12)
0.49 (0.13~1.79)

I fR B (mg/dL) 1.10 (0.93~1.28) 1.09 (0.92~1.29) 1.06 (0.89~1.26) 1.06 (0.84~1.34)

JIEL [ B (mmol/L) 1.18 (0.87~1.58) 1.17 (0.87~1.58) 1.25 (0.92~1.70) 1.40 (0.97~2.03)
145 (mmol/L) 0.92 (0.18~4.63) 0.83 (0.17~4.16) 0.67 (0.13~3.44) 0.66 (0.11~3.93)

I B (mmol/L) 2.11 (1.24~3.61) 2.19 (1.20~3.97) 2.39 (1.34~4.28) 2.73 (1.38~5.42)
FROIR 5% M2 (pg/mL) 1.0 (1.0~1.001) 1.0 (1.0~1.001) 1.0 (1.0~1.001) 1.0 (1.0~1.002)
R (R vs./3) 1.74 (0.83~3.64) 1.75 (0.83~3.68) 1.63 (0.77~3.45) 0.66 (0.18~2.41)
fBTT A2 (5 vs. 1) 1.47 (0.73~2.96) 1.47 (0.72~3.0) 1.49 (0.71~3.12) 1.31 (0.38~4.53)
R =] DT AR (2 vs. 75) 1.06 (0.43~2.64) 1.07 (0.42~2.72) 1.07 (0.41~2.78) 0.60 (0.10~3.70)

RAAS WG vs. 75)

1.91 (1.16~3.15)

1.93 (1.17~3.18)

1.97 (1.17-3.31)

1.31 (0.44~3.88)

¥E: OR, RUHfH; ClI, WI{EXIH;

*OR1 JMZIE VAEHRS . PR, ol MR IR . tOR2 JRZIE 1 4F 8%
TS WO MPRER. EMVIREE. A, M. FURSFIRME. MR, TR, FTRIVLAK K RAAS BHIF .

PR L BEIRIR O L

30
mLINE, P=0.49 26.7% 30 m LI, P=0.51 26.5%
2 20.9% 25
20 20
15 15
10 10
5 5
0 : o
AR 2H. Tor-ER2H fyT2R25W40 oA TR
22 21.6%
' =R P10 mRIE, P=0.57  g234%
21
20
19.2%
. N
18 ' ' RAASPHITFIZH  JERAASHELIT #I4H
i =] U AR ZH ol &) PLARZH

Figure 1. Comparison of the first power loss of internal fistula in different drug groups
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ERIL 4%
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Figure 2. Comparison of patency rate of internal fistula in different drug groups. (Kaplan Meier survival curve)
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