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RERAS, FETN AVE 25377 T AT B8 A% — %€ KPR ] « AT 98 B md R 4 g HUAE 55 AVE
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S D7 N A T T v P S B ke N = WA SN /978 o i SN G RIS S o N VS =
Wi+ AST. GLU. HB M HCT. 24y J #t— & AR IE AN LB X AVE R IR A
RIEE S, 228 T %k TAEHE (Receiver Operating Characteristic, ROC) HiZ& & L)
5 ROC HiZE FHITH AL (Area Under Curve, AUC) , RS AUC it HEERE. F
UGB 2 K% COX [ 77 FERIE AL B X AVE RINRAEMTUMGE S AW 78R

R & 5 (http://www.r-project.org; version 3.4.3) A1 S fifi A4 Chttp://www.empowerstats.com )
SHERIT T, P<0.05 FoRGEREA G #E L.
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1. DU R AR B /INER B R B B M AR A I, B R COX Rl A 46 42
TNHE R B R 22 BN AVF RDR AR AR (HR=2.23, 95%CI: 1.48-3.36, P=0.0001),
oAt 2R A S5 0 S8 /N ERE R ML, AVF R EA RIS 25 (P> 0.05) .

2. 5%F FU I R 2 AE W BR O e ) R, B PR O 22 B in MHD B K
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95%CI: 1.33-2.79, P=0.0005) .

3. AVF RINARFER IS AVF @A mE, WAZEPZERRE SR

(P<0.05) , AVF KINHHE AVF @4 EE 1 AST. GLU. HB. HCT I H 5 & 1
K, XEERESE FRAREE (P<0.05) .

4. @Rt COX [R5 Bt & D20 i LU B RE RS S5 i Hh T AVE RIh R A . TEFR )
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95%CI: 1.741-3.983, P=<0.00001) st MHD H3& K4 AVF RIS fa ik z, Hh
DL MLR E£HLH T 3 AR E P PESE S, MLR &80 1 #4hL, MHD #3# kK4 AVF
RIS 0 1.634 7.
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Abstract

Analysis of influencing factors for arteriovenous fistula dysfunction in

maintenance hemodialysis patients

Research Background:

Arteriovenous fistula (AVF) is the primary vascular access type for maintenance
hemodialysis (MHD) patients in China. As the lifeline for hemodialysis patients, the vascular
access serves as the medium for blood purification. However, research has shown that the
one-year natural patency rate of AVF is only 60%. Dysfunction of AVF can lead to
inadequate dialysis and is the most common reason for secondary interventions and
readmissions, posing a threat to patients' health and increasing their economic burden. Loss
of work in arteriovenous fistula has been reported to be associated with a variety of factors,
several studies have demonstrated a correlation between inflammatory markers and AVF
dysfunction. Blood cell ratios, such as the platelet-to-lymphocyte ratio (PLR),
neutrophil-to-lymphocyte ratio (NLR), and monocyte-to-lymphocyte ratio (MLR), have been
reported as novel, easily obtainable, and reproducible inflammatory markers. They have
been associated with the occurrence, severity, and prognosis of cardiovascular and
cerebrovascular diseases, as well as venous thrombosis formation, reflecting the degree of
systemic low-grade inflammation. These ratios may play a role in predicting AVF
dysfunction.This study focuses on the correlation between blood cell ratios and the
occurrence of AVF dysfunction, providing a basis for implementing preventive measures

against AVF dysfunction.

Research Method:

A total of 761 patients who underwent AVF surgery and received regular hemodialysis
at the Nephrology Department of Lequn Campus, Jilin University First Hospital, from
September 2020 to September 2022 were retrospectively collected through electronic
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medical records. These patients were divided into two groups based on the patency of the
AVF: the AVF patent group (639 cases) and the AVF dysfunction group (122 cases).
Differences between the two groups in terms of age, gender, smoking history, alcohol
consumption history, comorbidities, and primary diseases were analyzed using chi-square
tests, t-tests, or rank sum tests.Univariate and multivariate Cox regression analyses were
performed to verify the impact of diabetic nephropathy on the occurrence of AVF
dysfunction. Multiple regression equations were used to assess the predictive ability of blood
cell counts and ratios for predicting AVF dysfunction in patients undergoing MHD.
Collinearity screening was conducted on all covariates before establishing the regression
equations, and the variance inflation factor for all covariates was found to be less than 5.To
adjust for confounding factors, three regression models were established. Model 1 was
unadjusted, while model 2 adjusted for demographic information, including gender and age.
In model 3, all risk factors contributing to dysfunction were selected, including age, history
of hypertension, history of diabetes, history of coronary heart disease, diabetic nephropathy,
AST, GLU, HB, and HCT. Receiver operating characteristic (ROC) curves were plotted, and
the area under the curve (AUC) was calculated to evaluate the predictive ability of blood cell
ratios for AVF dysfunction. The optimal threshold was determined based on the AUC. The
predictive ability of the optimal threshold for AVF dysfunction was further validated using a
multivariate Cox regression equation. Data analysis was performed using R software
(http://www.r-project.org; version 34.3) and EmpowerStats software

(http://www.empowerstats.com). Statistical significance was set at P < 0.05.

Research Results:
1. Compared to patients with the primary disease of chronic glomerulonephritis as the

baseline control, the results of univariate Cox regression analysis indicated that diabetic

nephropathy increases the risk of AVF dysfunction occurrence (HR=2.23, 95%CI: 1.48-3.36,

P=0.0001). There was no difference in the risk of AVF dysfunction occurrence when

comparing other types of primary diseases with chronic glomerulonephritis (P>0.05).



2. Compared to patients with non-diabetic nephropathy as the primary disease, diabetic

nephropathy increases the risk of AVF dysfunction occurrence in MHD patients (HR=2.17,

95%CI: 1.52-3.09, P<0.0001). Multivariate Cox regression analysis suggested that diabetic

nephropathy is an independent risk factor for AVF dysfunction occurrence in MHD patients

(HR=1.93, 95%CI: 1.33-2.79, P=0.0005).

3. The age of the AVF dysfunction group was significantly higher than that of the AVF
patent group, and the difference between the two groups was statistically significant (P <
0.05). Patients in the AVF dysfunction group exhibited higher levels of AST, GLU, HB, and
HCT compared to the AVF patent group, and these differences were statistically significant
(P <0.05).

4. Cox regression analysis revealed that blood cell ratios can predict the occurrence of

AVF dysfunction in MHD patients. After adjusting for confounding factors, the results of

multivariate Cox regression analysis indicated that PLR (HR=1.002, 95%CI: 1.001-1.003,
P=0.00040), NLR (HR=1.060, 95%CI: 1.032-1.088, P=0.00002), and MLR (HR=2.634,

95%CI . 1.741-3.983 , P=<0.00001) are independent risk factors for AVF dysfunction

occurrence in MHD patients. Among them, MLR exhibited more consistent positive results,
with a 1-unit increase in MLR associated with a 1.634-fold increased risk of AVF
dysfunction occurrence in MHD patients.

5. The AUC was calculated using ROC curves, and the optimal threshold for MLR to
predict AVF dysfunction occurrence in MHD patients was determined. The reliability of the
optimal threshold was further validated through multivariate Cox regression analysis. After
adjusting for confounding factors, the results of multivariate Cox regression analysis

indicated that MHD patients with MLR greater than 0.595 have a higher risk of AVF

dysfunction occurrence compared to patients with MLR less than 0.595 (HR=1.923, 95%CI:

1.301-2.843, P=0.00105).
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Conclusions:

1. Diabetic nephropathy, as the primary disease, is an independent risk factor for AVF
dysfunction occurrence in MHD patients.

2. The risk of AVF dysfunction in MHD patients increases continuously with age, as
well as elevated levels of AST, GLU, HB, and HCT.

3. PLR, NLR, and MLR are independent risk factors for AVF dysfunction occurrence

in MHD patients, with MLR demonstrating the highest specificity and accuracy.

Key words:

Maintenance hemodialysis, Arteriovenous fistula dysfunction, Platelet-to-lymphocyte

ratio, Neutrophil-to-lymphocyte ratio, Monocyte-to-lymphocyte ratio
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ALC Absolute Lymphocyte Count Ik EL 4 A 46 0 R

AMC Absolute Monocytes Count A% 2 P 24 50

ANC Absolute Neutrophil Count Hh PR 2 i 2 6

AUC Area Under Curve i 2 1 T AR

AVF Arteriovenous Fistula B ik P

CKD Chronic Kidney Disease 18 1 B

CRP C-Reactive Protein C M EH

ESRD End Stage Renal Disease AR E I

HD Hemodialysis MBGE T

M Mean A
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ROC Receiver Operating Characteristic SARH TAEFRFE

SD Standard Deviation P2

VA Vascular Access I 38 i

VIF Variance Inflation Factor T1 Z K R
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#F1F A

w)

F1E H

B N FIE AL B PRI B I s S5 BE R AT 2, 1814 B RS (Chronic
Kidney Disease, CKD) FJEHRFMIRE LT, ELERVEEN, CKD A EREN
14.3%, MBERIGET 1 5.5%2) 1 E 1) 29.9% A%, CKD REbaE, HAIEA—MAR
WG RIS BN, A SRR 4K WIS W (End Stage Renal Disease, ESRD)
ESRD [{)5E SR A 5B /NERSE I /N T 15ml/ (min-1.73m2 ) , SECEBES A AT 1k
IR, fEE LIRSS (mBGENT. RIEENT S E A kYRR IE R
AR RE . MBGENT 2 FAVEE A ESRD B i E B IS AT . J5E SR,
BRI 150 77 ESRD & {8 F ML B0OZE A kAT B I B QIR TR, MA@ (Vascular
Access, VA) & MLIBIENTIIFTHE, VA 13815 1 B 0 2 4ERFE 05 T (Maintenance
Hemodialysis, MHD) & [FiE M /- FAE TG i /. MHD # H ) = Fh VA 2350k
N (Arteriovenous Fistula, AVF) . kM OE ik 2E . By AVF 2k
AR TE UR A2 38K, G R AR B, SR AE S AR B, 256 B I 5 4
SR HETEN 1% ML T EE D 4, (ER 102 AVF [ RR R AR A= . i
FLF W, AVF [ 1 £ H 58 FAN 55%Z 78%), AVF ThfelEfs & SECENT A7)
[ It 2 A N R AT B i) B LS DR, 2 B N ) A i £ R I8 I At AT 1 1) 282 5%
JE7). AVF RIJEHAESR S ZRE RS, Hph i &R . B JUE, MM
MEGHA AT L1 (Platelet-to-Lymphocyte Ratio, PLR) .« H:4 4 A 55 vk B 4 i Fr He AR
( Neutrophil-to-Lymphocyte Ratio , NLR ) & ¥ & 40 g 5 #k B 40 g 19 e &
(Monocyte-to-Lymphocyte Ratio, MLR) {ER—F¥ia. 5. FRN 0 4R DAL R R,
AP RIS B kA ZE I R A TS, R IR SR IRES
FETRI AVE RT3 Al g6 A —EEH . AS3CH (485 PLR. NLR. MLR 5 MHD & #
AVF RINFIFFNE, AL AVF A VA §) MHD B35 sSeOUR BT 70 BRI AVE DD RERE RS
RAZ, WRIRE G NI E AR .
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B/2E &K R

i T 1844 B E  (Chronic Kidney Disease, CKD) FIA WAL, — 88 HE W AT
e N LR W% (End Stage Renal Disease, ESRD) , X 5 2 B IE B ALIGTT .
B EEAIET B B JEEENT. MKENT (Hemodialysis, HD) 3 FhiJ7=, Hr
HD 2 {5 H N ESRD B E 2R A B IR AR YT 5% . IS 38 % (Vascular Access,
VA) BN HD A, BEARYERFE MBGENT (Maintenance Hemodialysis, MHD) 3%
A= fim sl . ) VA Z2H OB IRIE. M T ik Ok 3, 2)
Hirik A% (Arteriovenous Fistula, AVF) WJFFRAESE D, @R, AAHK, 2EN
T3 S AEAE R AR P HERE I R ML S, (2 AVF [ AR FIE T R AR .
FTLARIEFE AVF RINHIFEMAR R, Inssn Fei 90, X TR s i@ Hrias T i s, b
BRER T A AR EE T %0 ) B R . AVF RINOHESE 52 M EMx, Hihf
8 S REFR AR o 14 i K% 11 40 A L A48 Gt it/ AR 5 9k ES 4 MU P EE - ( Platelet-to-Lymphocyte
Ratio, PLR) . " ERiZif 5 itk 4 Eb {4 (Neutrophil-to-Lymphocyte Ratio, NLR) & #.#%
Y10 5 9k ES 40 ¥ LL £ (Monocyte-to-Lymphocyte Ratio, MLR) 7K~ 4 Bl SR FRICo i IfiL
B BRI FE 1) R A TS, OB I AORERAS o [ 4P 56T PLR. NLR. MLR
5 AVF RIUIIA GG HE, HE 56T 7 T b

2.1 'BREESARET
2.1.1 BBHE

PRt 2 ESRD 85 Y fe B 10 e AR M B AR YT ik, I B A A e 24 11
B REPAE PR S H IR . BUAERF IIBC RO« i TR DAL 2 G el 0 O (s Y
U ATREAE | AR S AR APIE2ETE 90% A 709 LA _L1e0, H AR i A 3G o B A0 [ER TAE (1 B
BT AT B E A HD (3%, BA A fAR-RUR B0, (H S R AE AT 52 4% H R IR ok
MAEAR G IR . B RIIFARE . & I IS — A5 ] 73 BR A1,
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