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Abstract Objective To investigate the correlation between serum vascular endothelial growth factor (VEGF), Cystatin C (CysC),
and retinol-binding protein (RBP) levels and the pathology and prognosis of chronic glomerulonephritis (CGN) . Methods A total of
102 patients with CGN diagnosed and treated between June 2020 and August 2022 were selected as study participants and assigned to
the observation group,which was divided according to pathological types into the mesangial proliferative nephritis (MSPGN ,n = 35),
mesangial capillary glomerulonephritis (MPGN,n = 23), membranous nephropathy (MN,n = 23),and focal segmental glomerulosclerosis
(FSGS,n = 17) groups. Healthy subjects (n = 51) were selected as the control group. Changes in serum VEGF, CysC, and RBP levels were
compared , and the correlation between VEGI', CysC, and RBP levels and pathological scores was analyzed using the Pearson method. All
patients were followed up for 12 months and divided according to prognoses into a progression group (n = 28) and no progression/remission
group (n = 74) . The effects of VEGF, CysC,and RBP levels on the prognosis of patients with CGN were analyzed using Cox multifactor
risk regression. The area under the curve (AUC), sensitivity , and specificity of VEGF, CysC,RBP,and the combined prognoses of patients
with CGN were analyzed using a receiver operating characteristic (ROC) curve. Results The VEGF,CysC,and RBP levels were higher
in the observation group than in the control group (P < 0.05) . The VEGF,and CysC, levels in the FSGS group were higher than those
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in the MSPGN,MPGN,and MN groups (P < 0.05) . The level of RBP in FSGS group was higher than that in MSPGN group (P < 0.05) .
Pearson correlation analysis showed that VEGF, CysC ,and RBP levels were positively correlated with the pathological scores (P < 0.05) .

The VEGF, CysC ,and RBP levels were higher in the progression group than in the no progression/remission group (P < 0.05) . Multivariate

Cox regression analysis showed that increased VEGF, CysC,and RBP levels were risk factors for the prognosis of patients with CGN (P <
0.05) . The ROC curve analysis showed that the AUC values predicted by VEGF, CysC,RBP, and the combination of the three were 0.828,
0.844,0.760, and 0.940, respectively (P < 0.05) ;sensitivity was 75.00%,71.40%,57.10% ,and 89.30% ,respectively,and specificity was
93.20%,93.20%,95.90% ,and 89.20% ,respectively. Conclusion Serum VEGF,CysC,and RBP are highly expressed in patients with

CGN, and high pathological scores are associated with increased levels, thus also affecting patient prognosis.

Keywords vascular endothelial growth factor; Cystatin C; retinol-binding protein; chronic glomerulonephritis ; pathology ; prognosis
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tatin C, CysC) FIHL #4545 26 1 (retinol-binding pro-
tein, RBP) /KPS T i, A H- 5 CON'E JIEf 2
8 K BB U 2 A AE SRR, AT 5 3 102441
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proliferative glomeru-lonephritis, MSPGN) £H (n = 35),
F R0 1A M S /NER'E R (membranoproliferative
glomerulonephritis, MPGN) 41 (n =23). 5% ¥ ¥ %
(membranous nephropathy, MN) £ (n = 27)  Japkk 45 B¢
5 /N BR B £k (focal segmental glomerulosclerosis,
FSGS) 4 (n = 17) o [ BEHLS 151 fg FRE (ARG #54
Xof MEZH AN AR : W PRE 12 CON s A4 7K i 1
PRAG I PRI, HLAL B /NERUE I K (estimated glo-
merular filtration rate , eGFR) 60~<90 mI/(min+1.73 m>) ;
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o HEBRARE b M B /NER B R B R 1 /N ek
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(2020LL0612) . JUr 43 & HIG IR & o

W2 20 v, BH60f, Lra2fd], 41 1332~70% , “F- 1
(51.33 +2.96) & s /R FEFEEL (body mass index, BMI) 19~26
kg/m®, 44 (23.51 + 2.47) kg/m”; W HH s 32451] , A s
184515 45 I 5 1 33451, i i 92841 o %l BE 2 v, 55
311, 2020, 4E1$33~704 , F- 14 (51.39 £2.94) % ;
BMI 20~26 kg/m®, 3 ¥4 (23.55 + 2.44) kg/m’, 24} —
MR AT G T2 22 5, A T L

SR L i A R E B 120 H AR HL S R
[7), 9 g 2 JRE LR TG 1 R /G A 4L T S e <
95 B2, eGFREE F+ =5 ml/ (min-1.73 m?®) ; L J&&,
eGFRYETF<5 mL/ (min+ 1.73 m’) ; PERE , eGFRFEMK =5
mL/(min+1.73 m%) .
12 Jiik
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(Olympus Au27004= [ 24 b 43 17 A3 e e 225350 4
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i (1~1249) BRI (0~943) IMEHGAE (0~653),
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HMann-Whitney UK 5 ; 441 [0] o421 7 Kruskal-Wallis
HE 3 o 71 B RE T R (%) 3RoR 4T x R 5. R
Pearsoni® 43 HTVEGF . CysC .RBP-5 5 B FR 3 (19 #H 5
P SR H 2 2 Cox XU 1715 23 BT VEGE . CysC .RBP

XFCONSE & B 152 0 5 >R Fllogistic [A] #5151 4t 57
VEGF ,CysC .RBP 33§ 5 T M CGN AR 3 il J&5 9 A5
Y5 R FH 2238 4 B VEF#1E (receiver operating charac-
teristics, ROC) fIZE M VEGFE . CysC \RBP J 33 &
P CON 4 TS AL BE. P < 0.050 2 %A 4iit

2 #R

2.1 WA S5XT R4 VEGF . CysC .RBPLLAS
WM ELLHVEGF . CysC RBP4 {55 T-%F A ZH , 25 53
FYirE L (HP<0.01) L1,

Fz1 MEBASITRAVEGF. CysC. RBPLLER
Tab.1 Comparison of VEGF, CysC and RBP between the observation and control groups

Group VEGF (pg/mL)

CysC (mg/L) RBP (mg/L)

239.10(220.00-271.20)
Control group (n = 51) 153.70 (136.60-170.40)
Z -9.943
P <0.001

Observation group (n = 102)

1.15(1.08-1.43) 100.45 (87.88-113.55)
0.80 (0.70-0.90) 43.10(34.70-53.20)
-9.204 -10.067

<0.001 <0.001

22 ANEPFEZERICGNEEVEGE  CysC . RBPHLEE
AZHVEGF CysCLUAR, 2255 A 4eit=# 2 L (P<0.05),
HFSGSZVEGF . CysC/K °F- i T"MSPGNZH \MPGN4]

MMNA , ZFEH G275 L (P <0.05) . 42HRBPLEL
BIGIF 55 . FSGSZHRBPE TMSPGNA , 2% 7+
HGit#FE X (P<0.05) W42,

F2 AREREEBCGNEEMVEGF, CysC. RBPLLE
Tab.2 Comparison of VEGF, CysC and RBP among different pathologic types of CGN

Group VEGF (pg/mL)

CysC (mg/L)

RBP (mg/L.)

Pathological scores

MSPGN group (n = 35) 225.00 (245.40-271.74)"
MPGN group (n = 23) 233.60 (217.90-256.80)"
MN group (n = 27) 229.90 (220.10-259.00)"”
FSGS group (n = 17) 318.80(294.25-338.60)
z 38.126

1.00(1.00-1.10)"

1.10(1.10-1.20)"

1.20(1.10-1.40)"

1.80 (1.60-1.90)
45.858

P <0.001 <0.001

7.00(6.00-10.00)"
8.00 (6.00-10.00)"

95.90 (87.90-105.60)"
100.40 (83.30-114.30)
102.20 (85.00-117.10) 9.00(7.00-11.00)"
138.40 (91.80-150.85) 13.00 (8.00-14.50)

6.819 12.764
0.078 0.005

1) compared with FSGS group, P < 0.05.

2.3 ML VEGF ., CysC .RBP5 CGNYg FELFR 23 (9 4H 56
PESHT

Pearsontl S50 HT 878 , VEGF . CysC \RBP5 3%
AU EEAE (r = 0.428,P < 0.001;r = 0.380,P <
0.001;r=0.591,P<0.001) LK1,
2.4 AN[FTUG BE L FORVR I VEGE L CysC |
RBP L4

VE A5 TCk R % S 4 B I SRR TR A

ERIG 2 L (P>0.05) ; #EHELVEGF . CysC.,
RBPYJ i T Ioik /& 4 (F9P < 0.05) . WL3K3.
2.5 SEMAICGN A TS 14 2 K 2 Cox AU 1) 3B
PATUG Ay R AR i (i Jg =1, Ttk /22 fif=2), LA
VEGF .CysC .RBPy [ 7%t , LA B 15 Bsf 5] Ay Bsf i) A2
i, 47 2 R Cox MUK 21 5 43 B i 75, VEGE  CysC
RBP/KE-TH R R M CON R & TR ISR R & (P <
0.05) L34,
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A, correlation analysis between VEGF and pathological score in CGN patients; B, correlation analysis between CysC and pathological score of CGN pa-

tients ; C, correlation analysis between pathological score and RBP in CGN patients.

E1 1miEVEGF. CysC. RBPS5CGNFER DRI XS T
Fig.1 Correlation analysis of serum VEGF, CysC, and RBP with CGN pathological scores

R3 HRASEHR/ERARELFRMMFBEVEGF., CysC. RBPLLE
Tab.3 Comparison of baseline data and serum VEGF, CysC and RBP in progress and no progress/remission groups

Ttem Progress group (n = 28) No progress/remission group (n = 74) X 172 P
Sex[n (%) ] 1.300 0.254
Male 19 (67.86) 41(55.41)
Female 9(32.14) 33(44.59)
Age (year) 51.54 +2.80 51.30 +3.01 0.364 0.717
BMI (kg/m®) 23.39 +2.06 23.61 £2.63 0.390 0.697
Smoking history [n (%) ] 2.364 0.124
Yes 12(42.86) 20(27.03)
No 16(57.14) 54(72.97)
Drinking history [n (%) ] 1.436 0.231
Yes 7(25.00) 11(14.86)
No 21(75.00) 63(85.14)
Hypertension [n(%) ] 0.252 0.616
Yes 8(28.57) 25(33.78)
No 20(71.43) 49(66.22)
Diabetes [n (%) ] 1.784 0.182
Yes 5(17.86) 23(31.08)
No 23(82.14) 51(68.92)
VEGF (pg/mL) 294.00 (259.95-320.23) 230.00 (218.05-245.25) -5.092 <0.001
CysC (mg/L) 1.60(1.23-1.80) 1.10(1.00-1.20) -5.413 <0.001
RBP (mg/L) 121.45 £27.10 95.83 = 14.56 6.146 <0.001
2.6 3TV A THINAR Y 4 A IIMCONE A UG L T A (area under curve,

PATRG M IR 2 e GO J=1, ook R/ f#=2), 9 AUC){HS35 4 (0.828.0.844.0.760.0.940,P < 0.05);
AVEGF CysC .RBP Wi B2 i, A Tlogistic B H 7y REUE 53 512475.00% .71.40% 57.10% .89.30% ; H7 5+
BT o B R WS ARG EHER PR I R BEE BE5012993.20% .93.20% .95.90% .89.20% .
3T A2 W PR (E T A 2 3K G 2 WA
{E=VEGF+3.475/0.040 x CysC+0.094/0.040 x RBP .,

2.7 FMERE ST (326 1612) TAT I VR A R, 0 R Y AR R

ROCHI £k 73 M7 & 7%, VEGF . CysC . RBP 3T B i510.80%, HiH i CON & e 208 P B s 1) L 51 v

3 itig
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YR A= 53 AN, G S A WU TE AR B /N BRI
ol fE 20 Lt n] 5 NGB, I o IR Bk
Bed bR, FELCON &

F4 HIMCGNBETEHI % F R Cox X @Y 5347

Tab.4 Multivariate Cox risk regression analysis affecting prognosis of CGN patients

95%C1
Variable B SE Wald P HR
Lower limit Upper limit
VEGF 0.014 0.003 22.095 <0.001 1.014 1.008 1.020
CysC 1.964 0.430 20.877 <0.001 7.127 3.069 16.550
RBP 0.032 0.007 18.469 <0.001 1.032 1.017 1.047
*5 TWNICGNEETEMogisticiEBIH i
Tab.5 Construction of a prognostic logistic model for CGN patients
95%C1
Variable B SE Wald P HR
Lower limit Upper Limit
VEGF 0.040 0.014 8.494 0.004 1.041 1.013 1.070
CysC 3.475 1.415 6.028 0.014 32.288 2.016 517.249
RBP 0.094 0.025 14.274 <0.001 1.099 1.046 1.154

%6 VEGF. CysC. RBPK LBk & FlMICGNEEHRHIRIBES T

Tab.6 Efficacy analysis of VEGF, CysC, RBP, and the three combinations in predicting prognosis of CGN patients
95%CI itivi ifici
Variable AUC Standard error P . Cut-off Jorden index Sensitivity Specificity
Lower limit ~ Upper limit (%) (%)
VEGF 0.828 0.057 <0.001 0.715 0.940 270.000 0.682 75.00 93.20
CysC 0.844 0.047 <0.001 0.751 0.937 1.450 0.646 71.40 93.20
RBP 0.760 0.061 <0.001 0.639 0.880 117.950 0.530 57.10 95.90
Triplex 0.940 0.028 <0.001 0.884 0.995 611.465 0.785 89.30 89.20
100 - — ANERE A0 A A T R IR 1 ANE AP YRR
ok EHARSEAE I 5 R, VEGRI i 55 1 th RE A
S 0 B /INER I FE T F , ik AR AN R 3 DA 2
=, C
h=1 Triplex ,
= ] AN R S50 B N BE AR KT . 53 4h, VEGEK
Z o4} — VEGF N . .
i e S B T 25 0 T A 5 46 A DR T 10— I 7 X
20 — INEFRIBE AL Y A AR R, W
() T N N S— SR VEGFRIA/KF B35 8 THEREARAG T, R WICON

0 20 40 60 80 100
1-specificity/%

El2 VEGF. CysC. RBPRIWEX&HIMCGN B & Fi/5 HI B
S
Fig.2 Efficacy analysis of VEGF, CysC, RBP, and the three

combinations in predicting prognosis of CGN patients

WFoE % 9, VEGFFECGN R % v 52 52 % T 75
A B 3k /KO o] Be B B 3 R R T
VEGF A I3 5 /INER N B2 20 i 34 5 1275 , 380 'S

BB AFAEVEGER IR T, 43 Ho s R nl R 5
H AU R R 5 2 AR A O AR IR Kk
PR, ZEA [R5 FE2E R A CON R 3 T FSGSALVEGEF /K
S B 2 TMSPGN4H \MPGNZH &2 MN#H , HVEGF 5
P B 52 AE AR OG, i — 2P UESE T VEGE/K V- Fifi %5
da PR AR L T e

CysCAZ I IR I 5 BB /INek i o 2 R 5 Ik 2 e
SR AT EAEAR Y CIER AT, S B,
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=H IR M CONR TS By A ks R 3R 165 A T
A4 X L 17 T 4
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