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WE: B BT 440 A K R (b-FGF) Ly AU B2 B3R 755 9 28 1 A 3 (SGK3) #3545 1MLl
BT (HD) JE ShER KN (AVE) RITY KRR . ik BEFE 2019 4F 1 A 2 2021 4F 12 A% TR 07 AR EEBE 32
HD £ 80 il 5 N HFTE X R WEEL) , 73 PR IR A BE A A B 30 4 xd BRZH . MR A A AVE KTl
BTN AVE KIJH (n =31) FIAVF RKIH (n =49) o R HBFHR G5 W BTG P A7 32103 I3 b-FGF K
-, R B GRS LT b SCK3 7K 5 I LB A L A B2 32 103 L b-FGF (SGK3 7K WA M%<
BRI RTORL, R FHL N R A2 PR logsitic [B] )9 73 #r HD 3 & 4= AVE R IR I N 2, 9 2 0 L€ L T
b-FGF SGK3 /K15 HD [ AVF RIJMKFR . 226 ZiX & BAFRHE (ROC) HZk Al b-FGF SGK3 Xf HD % % /-
AVF RIPTMMNE . &R SRR MG T b-FGF SGK3 /K- 3 = Fxt 41 (P <0.05) . M E/MIEE R B
/NS AVE RIS AVE RK LB HIAFRY GENTI ] BT E 40 (WBC) 718 i 40 8 L 7 (Het) | P kL 20
L/ 4k EL A0 L (B ONLR) i/ e/ bk EL 240 A0 BE EL (PLR) LI/ (PLT) 3% &% b-FGF (SGK3 %3 2 ifiL % (FPG) LS
F T(ToT) [FEE5E i (PCT) (i bRIR (UA) | % BE R 4 1 (HIDL ) /KF- RUBE DR S A0 s o7 LU P22 5 A e T
X (P <0.05) ;logistic [11J953 #7455 7R , & b-FGF SGK3 NLR \PLR 7K V- K i A 454 R I ) i 47 /& HD J8 & & A=
AVF RIS GBI ER (P <0.05) o ROC #iZkp Hr4 R 2o, L b-FGF Hiill HD 8% K 4k AVFE 2R I i R A% |
Fi5eBE I35 85.96% (69.57% , IfiLiF SCK3 il HD 835 A4 AVF I R 557 B2 5050 0y 87.72% \73.91% 5
AP N HD B KA AVE RII R 5RO 0 91.53% 85.71% . Zit HD FEAVF K Ij&
# MG Hb-FGF SCK3 /KTy, — & Ba il x) HD 8 & A AVE Je Dy BAT B0 i1 BN AL RE , Al K AT o #i HD
S AVE RN RUR T, I RIS AL iR r s i e A I o
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Relationship between the expression of basic fibroblast growth factor, serum and glucocorticoid-in-
duced protein kinase 3 and the dysfunction of arteriovenous fistula in patients undergoing hemodialysis
WANG Yan,ZHANG Aixia, WANG Zihui, WANG Qianshou

( Department of Blood Purification ,Luoyang Dongfang People's Hospital , Luoyang 471003 , Henan Province ,China)

Abstract: Objective To investigate the relationship between the expression of basic fibroblast growth factor (b-FGF) ,
serum and glucocorticoid-induced protein kinase 3 (SGK3) and the dysfunction of autogenous arteriovenous fistulas (AVF) in
hemodialysis (HD) patients. Methods A total of 80 patients who received HD in Luoyang Dongfang People’s Hospital from
January 2019 to December 2021 were selected as the study subjects ( observation group) , and 30 healthy individuals who
underwent physical examination during the same period were selected as the control group. The patients in the observation
group were divided into AVF dysfunction group (n =31) and AVF non-dysfunction group (n =49) according to whether they
were accompanied with AVF dysfunction. The serum b-FGF level of all subjects was detected by enzyme linked immunosorbent
assay ,the serum SGK3 level of all subjects was detected by immunohistochemistry; and the serum b-FGF,SGK3 levels of all
subjects were compared between the observation group and the control group. The clinical data of patients in the observation
group were collected ,and the risk factors of AVF dysfunction in HD patients were analyzed by univariate and multifactorial
logsitic regression,and the relationship between serum b-FGF,SGK3 levels and AVF dysfunction in HD patients was mainly

observed. Receiver operating characteristic (ROC) curve was drawed to evaluate the predictive value of b-FGF and SGK3 for
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AVF dysfunction in HD patients. Results The serum levels of b-FGF and SGK3 of patients in the observation group were
significantly higher than those in the control group (P < 0.05). The results of univariate analysis showed that there was
significant difference in the age,dialysis time,dialysis frequency , white blood cell (WBC) count,hematocellular volume (Het)
neutrophil/lymphocyte ratio ( NLR) , platelet/lymphocyte ratio (PLR) ,platelet (PLT) count and b-FGF,SGK3, fasting blood
glucose (FPG) ,troponin T (TnT) ,procalcitonin ( PCT) ,blood uric acid (UA) ,high-density lipoprotein ( HDL) levels and
the proportion of diabetes history and smoking history of patients between the AVF dysfunction group and AVF non-dysfunction
group (P <0.05). Logistic regression analysis showed that high b-FGF,SGK3,NLR,PLR levels, dialysis frequency and long
dialysis time were independent risk factors for AVF dysfunction in HD patients( P <0.05). ROC curve analysis results showed
that the sensitivity and specificity of serum b-FGF in predicting AVF dysfunction in HD patients were 85.96% and 69.57% ,
respectively and the sensitivity and specificity of serum SGK3 in predicting AVF dysfunction in HD patients were 87.72% and
73.91% ,respectively ;the sensitivity and specificity of the combined detection of b-FGF and SGK3 in predicting AVF dysfunction
in HD patients were 91.53% and 85.71% ,respectively. Conclusion Serum levels of b-FGF and SGK3 in patients with AVF
dysfunction after HD are increased, and the combined detection of the two indexes has high predictive efficacy for AVF
dysfunction in HD patients, which could be used as an effective factor to predict AVF dysfunction in HD patients, and provide

help for clinical prevention and optimization of treatment measures.

Key words:

fistulas
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AVF RINHYRAEZB AT e — e B T
HD fBIG YT IOMERE | JF T2 e VR )7 A80CR . WIR A
AVF RIJ R BALH , B4 ORAIE HD F8 5 9l PR AL
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T o HEBRBRE: (1) G IFA T EIM (448 Bedi
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AL 5 (4) [l 2 5 HAB TR & .
T3 PEPETRT I BE A6 (e BRE 2 30 IR Ry xof B ZH .
L. 5 43 B, L 37 il A 28 ~ 80 (58. 37 +
8.67) % 4Kk Fi 5% (body mass index, BMI)18 ~27
(24.67 +1.21)kg - m ™, XFRAZL. 5 16 {4, 4 14
s Wy 30 ~80(57.41 +8.17) %, BMI 18 ~ 26
(23.91 +1.19) kg - m ™, WL 50 B Z i H
FOPES A S BMI P8 22 S T e it 2 = L (P>
0.05) , HA AT Hu M. AR 4 52 BT RE I R AE AR e
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KU W EEH B 53 AVE KR IN2H (n=31) Al
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T b-FGF 7KF-, >R ] fo 9% 2H 24k 2 v A i i v vh
SGK3 7K 4% b il 5] & ¥ B sl DU B AR Rt
HA MRA T s i B0 & Ui B B3 T84
1.3 WZABEIRKTEE

WCHE SR ZH R A I R BERE, T A4 - M)
AW BMI, Il & [ W 4 F& ( systolic blood pressure,
SBP) .75k [ ( diastolic blood pressure, DBP) | | i& 4
BE( >1 a, <1 a) GBEHISEE b-FGF (SGK3 | =i H
i1 ( triacylglycerol , TG ) | & H [# % ( total cholesterol ,
TC) AKZRE NS ZE 1 (low-density lipoprotein, LDL) | &
NG [ (high density lipoprotein, HDL) | 45 i Ifil
# (fasting blood glucose, FPG) (& J5 2 h MA#E (2 h
postprandial blood glucose,2 h PG) Jl45&FE H T
(troponin T, TnT) | 40} (white blood cell, WBC) i
K /MR (platelet, PLT) 3185 1fi 281 HE 2 (hemato-
crit, Het) | %45 2 i ( procalcitonin, PCT) ., A4 7 21
M/ T2 40 M2 B {H ( neutrophil/lymphocyte ratio,
NLR) . il /N M/ i B 20 it B {E ( platelet/lymphocyte
ratio, PLR) | [fil JR fi§ (uric acid, UA) | [&] 554 22 Bt 24 iR
(homocysteine , Hey ) Al 5 (157 s AR PR
LG ) Al s R R
1.4 Sit=abiE

VL SPSS 25. 0 B E kAT Ge it o0 . FF&IE
BT TR FORNASH + ARIEZE (% £5) FoR, 4]
PR o 50 5 THECHOR AR A 43 3 380,
] ECECRFH X 66 5 R PSR DR 3R A AT s el HD B8
KM AVE RIAIF G R 5 5R ] logistic [n]H 730432
Wi HD & A& AR AVE SR It sy fa b PR s 23 &2
IR EBEEVERRAE (receiver operating characteristic, ROC)
& 747 1137 b-FGF SGK3 Xf HD 3% AVF I
WA P <0.05 AT E Lo

2 #R

2.1 WBASITRAZIKE MFEH b-FGF,SGK3
KELEER

WEL L FR 3 1ML I5 H b-FGF SGK3 /K . &5 F
XA, 2 A2 E L (P <0.05) L3k 1,
*1 WRASHBAZAEMES b-FGF.SGK3 Kk ELL#

Tab.1 Comparison of serum b-FGF and SGK3 levels of subjects

between the observation group and the control group

(ng - L',z +s)

215 n b-FGF SGK3
popiiE:) 30 0.43 £0.12 0.27 +0.11
i ~24) 80 2.86 £0.52 4.25+0.32
t 25.276 66. 500
P <0.001 <0.001

2.2 BREZRSH HD BELE AVF RINNHEXER
AR R AR R 2 R DA B AT
[f] 3% #7435 & | b-FGF , SGK3 , FPG , TnT , WBC , Het ,
PCT \NLR ,PLR ,UA \HDL PLT /K K8 bR 50 Fii il
ML R R A G R (P <0.05) 5 2 4
BE AR . BMIL . DBP SBP . TC TG .LDL.2 h PG }%
g L S R S o U LU R A (P >
0.05). ZiRIFE2,
x2 BERSH HD BERE AVF RIMHHEXER
Tab.2 Univariate analysis of factors related to
AVF dysfunction in HD patients

AVE AL AVE RN
K% X2/t P
(n=31) (n=49)
P53

B/HI(%) 16(51.61) 27(55.10)

/(%) 15(48.39)  22(44.90) 0093 0.760
KR 61.33£5.83  57.49+5.16  3.083 0.003
BMI/ (kg - m~2) 24.58+1.08 24.11+1.17  1.802 0.075
I

SBP/mm Hg 14262 £4.28 141.71 £4.76  0.866 0.389

DBP/mm Heg 84.5242.13  83.69+1.98 1.774 0.080
bec i L]

>1 a/Bil(%) 19(61.29)  18(36.73)

<1 a/fil(%) 12(38.71)  31(63.27)  +606 0.031
BT

HE=30/0(%)  20(64.52)  20(40.82)

B <3UI(%)  11(35.48)  29(59.18)  +-266 0.039
b-FGF/(ng - L") 2.50£0.49  2.13£0.51  3.209 0.002
SGK3/(ng - 1.71) 4.26+0.38  4.03:0.21  3.486 0.001
TG/ (mmol + 1) 1.4240.47  1.3040.51  1.056 0.294
TC/ (mmol - 1,71 4.62£0.69  4.50+0.70  0.751 0.455
DL/ (mmol + L=1) 2.680.61  2.51£0.57 1.265 0.210
HDL/ (mmol - 1,71 1.36£0.41  1.56+0.37  2.258 0.027
WBC/( x10°L-1) 12.2141.49  11.341.25  2.814 0.006

7.54 +0.83
10.23 £0. 68

6.85+0.91 3.416 0.001
10.47 £0.86 1.314 0.193

FPG/(mmol + L™")
2 h PG/(mmol - L™1)

T/ (pg - L71) 0.05+0.03 0.03+0.02  3.581 0.001
PLT/( x10°L~") 181.37 £19.58 197.14 £20.71  3.388 0.001
Het/ % 43.71+5.13  39.60 +5.61 3.298 0.001
PCT/(pg - L°1) 2.68 +0.98 2.19+0.50  2.952 0.002
NLR 3.18+1.05 2.62+0.41 3.360 0.001
PLR 136.87 £13.14 128.81+£9.13  3.237 0.002

UA/(pmol - L=1) 348.78 +51.12 311.75+46.87 3.319 0.001

Hey/ (pmol + L™ 22.87+3.76  21.36+4.21  1.628 0.108
B LR S/(% ) 13(41.94) 20(40.82)  0.010 0.921
A8 R /191 (% ) 18(58.06) 17(34.69)  4.214 0.040
B ILAG S/1(% ) 19(61.29) 22(44.90)  2.042 0.153
HHAE /(% ) 18(58.06) 17(34.69)  4.214 0.040
RIS/ (% ) 17(54.84) 16(32.65)  3.856 0.050

¥ :1 mm Hg=0.133 kPa,

2.3 HD BEAEAVF XY MIERER
logistic [E]I94 %7

W BRI R o i 4t R vh 22 S G v B U FRAR
#2547 logistic [m1H 73 #7, 45 R B IR, & b-FGF,
SGK3 \NLR \PLR 7K - K i75 Ay 45 3% F1 K I 8] 37 B A&
HD B35 Kk AVE RIS G R (P <0.05) 5
W23,
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logistic [ )3 434
Tab.3 Logistic regression analysis of independent risk

factors for AVF dysfunction in HD patients

95 % ' {7 X [H]

2N B SE  Wald? HAHL W P

b-FGF 1.369 0.291 22.132 3.931 1.105 6.758 0.001
SGK3 0.341 0.302 19.717 3.823 1.112 6.534 0.001
NLR 1.328 0.311 18.234 3.773 1.222 6.375 0.004
PLR 1.115 0.352 10.034 3.050 1.269 6.167 0.011

BT[] 0.863 0.381 5.131 2.370 1.454 5.129 0.020
BT 0.763 0.412 3.430 2.145 1.381 5.061 0.031

2.4 [njF b-FGF.SGK3 %t HD & A& 4 AVF %k
Ih gl &

ROC fh&RZ5 R (F 1) 85,20 1.89 ng - L™' Ny
R, M3 b-FGF Tl HD B3 &4 AVF K3y
AUC 25 0.699(95% BEA{Z[XJa] 7 0. 656 ~0.783) , R
TN 85.96% i 51 R 69. 57% , A5 5N
0.555;140.30 ng + L™ R #k B8, M3 SGK3 i i
HD g3 &4k AVF 223 AUC 25 0.701(95% BA=Z
X[a] A 0.682 ~0.788) , RAL)F N 87. 72% , Fi H &
N T3.91% ,ZPEFEECA 0. 616 ; — 35 k5 K i )
HD B &4 AVEF k3 AUC 25 0.811(95% &g
X [a] & 0.705 ~0.857) , RAFJE K 91.53% , 45 T

1 85.71% 23850k 0.772,
1.0

S S
b-FGFH
0.8 | SGK3#:
e isalll
0.6 F
i
S
ficcgd 0.4+
0.2 F
0.0 . : : : :
0.2 0.4 0.6 0.8 1.0
1 - FR5

1 Mm% b-FGF.SGK3 #iill HD B& %4 AVF kI
ROC g%k
Fig.1 ROC curve of serum b-FGF and SGK3 in
predicting AVF dysfunction in HD patients
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AVF SRR KRN B K i 18 75— &, 6 3l Bk I
VR FPK L LT, FE D LA SR DL R A
kb, 76 HD shdisy AVE, al ik 530K & A bk g
R BEAT S B H Y, FE—E R b T B i R HD
BOR . MRBETE R, BARE L AVF 0l R R &
HD fRRCR  (H i T 2 st Z 18], Ry 2 20

KA rE 2R AUK 4y, T O BB TS 7R 97K 43 K
FEAE AL R 5 S 1 378 30 ) 2 A e, #E T 430
I AE A4, B AVE {9 10055 PN K2 40 i L F- 3 LA
MRS A 3 B E AR AVE KB I 4 T 3 ik
Ak, F Dk B I A5 45 I AR A, e & B AVF Tk
%, HD 3697 2% W, % W 8 LB A7 uf ot
ARAGONCILLO SAUCO %' B 57 5715, AVF 22 1)y
AT RE 22 R A EAE 48 3 e R SR B i 5 )
AVF RINMfE RN 2, 3145 7 R+ 10, %4 2  HD
ROR s BB UG , S BE A A TR A B S
AVFE N RS A 5 3 ok oks A6 A4 s AL AR
ZREFF VNN B3 BN AU T Bl bk ok A A
e A kR AR . b-FGF 240
KA EZL T T, ReE 2 Fh R 2 Rl w2240
)2 B A S EE oAb REEAEYIEER .
WF5E woR , b-FGF 1] 3 12 55 2 i B 3% 181 ) 4 5 1k T
IREEG TEA N 51 K — R IR, Anfe E 3 AE
MAEAR BEZWAN ERMmaE Hns5%
Pl LA M S BRG I R AE RB . AFSE s, IE
0L, MLTE H b-FGF JKP-4IK, 4 b-FGF & £ 43
WA AT S B N MR R A PR A R R
At SGK3 ST A KB A BRI W i Tt ML -3 - 38k
g T e 50T, ARBRR A 20 R T AR A A7 1 TR
LA SR I P BT 240 L 7 A3 52 AN () 44 i P 0 448 i oh
SRR PR 25 AR 2 22 Tl A LA 5 e e I R 24 i
PR AR SN Y — > D B A S8 A, 76 25 -
P BB LTS A TSR E S R AR
FH S50 PRI B e I | 30 Bk A T 1k S5 5 055 1Y
EREYIRIE ™ CEBECI 25 BF 58 & L, IE#
TEOLT MLE o SGK3 AL, 2452 31 45 Fh il i 5k
A0 T NSRS B, K 2 T g, IR T
TR AR T 4 S 0 A0 P O T AR RS A
BoR, WL B 1M o b-FGF SGK3 /K- i 2 &
FXTRELL, H AVF R Y4 85 1M+ b-FGF SGK3
KV 25 T AVE R4 ; $27R b-FGF SGK3 ]
AEZ 5 HD i35 AVF hfgie ki R AR R .
AR AT 45 R BoR AR IS B AT (] 57 B A
% FPG . TnT ,WBC Het ,PCT NLR PLR.UA HDL,
PLT 7K Kb PR s A s o b 252 HD g 3
KA AVE RO Z , Ul HD B35 &4 AVF
KOl RE R 2 R R L EE g R/, 3 — 2217
logistic [7] 5 43 41 45 4 & 7, & b-FGF [ SGK3 |NLR |
PLR 7KV B s A 28 A s ] A & 52 ) HD S5
KA AVE R I Sr B &R, ik T b-FGF |
SGK3 7K P84k 5 HD 35 & E AVF Thfig 2k % 1]
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