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Relationship of Serum Vascular Endothelial Growth Factor A and
Soluble Urokinase Plasminogen Activator Receptor with Response
of Transcatheter Arterial Chemoembolization and Prognosis in

Patients with Hepatocellular Carcinoma

WANG Fa-peng', LIN Bing®, XU Sheng-jiang'

(1. Hainan Cancer Hospital, Haikou 570100, China; 2. The First Affiliated Hospital of Hainan Medical
University, Hatkou 570102, China)

Abstract: [Objective] To investigate the relationship of serum vascular endothelial growth factor A
(VEGF-A) and soluble urokinase plasminogen activator receptor(suPAR) with the response of transcatheter
arterial chemoembolization(TACE) and prognosis of patients with hepatocellular carcinoma(HCC). [ Meth-
ods] A total of 100 HCC patients receiving first-line TACE in Hainan Cancer Hospital from January 2016
to December 2018 were included in the study and followed up until the end of February 2022. According
to the modified solid tumor response evaluation criteria, the patients were divided into objective remission
group and non-objective remission group. Serum samples were collected from HCC patients 1~2 d before
TACE and also collected from 30 healthy subjects as controls. The serum VEGF-A and suPAR levels were
measured by enzyme-linked immunosorbent assay (ELISA) in all subjects. The levels of angiogenic related
factors in serum samples from 25 patients were analyzed by Multiplex Quantibody Human Angiogenesis
Array 1000. [Results] The baseline serum VEGF-A and suPAR levels in HCC patients were higher than
those in healthy controls (P<0.001). The area under the receiver operating characteristic curve (AUC) of
serum VEGF-A and suPAR in differentiating HCC from healthy controls were 0.931(95%CI: 0.876~0.987)
and 0.855(95%ClI: 0.785~0.926), respectively. The serum suPAR level in non-objective remission group
was significantly higher than that in objective remission group(P<0.001), and it was an independent pre-
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dictor of the response to TACE in HCC patients (P<0.05). Kaplan-Meier survival curves showed that the
overall survival time was significantly shorter in the high suPAR group (12.5 months vs. 32.2 months, P<
0.001). [Conclusion] The serum levels of VEGF-A and suPAR are higher in HCC patients. suPAR would

be an independent factor influencing the response to TACE and the higher baseline serum SuPAR level

predicts poor TACE response and prognosis in HCC patients.

Subject words: hepatocellular carcinoma; vascular endothelial growth factor A; soluble urokinase plas-
minogen activator receptor; transcatheter arterial chemoembolization; response; prognosis
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KRB MG BE 17 6], Hoh B8 15 6, k2
5], X4 (53.53+9.49) % ,BCLC 403 B/C ) 12 4,

HE 4 TG WS B IR BT (Figure 1A), % 2%
fiff S5 AR 2 WL 22 i JB A LR ITE VEGF-A (22 4k
5500 0.69, P=0.097) suPAR (ZE 1L A58 0.82, P=
0.014) KPS 2 2 5

Ak % W 22 fif f8 3 5L 26 I W VEGF-A [45630
(39590,594.60) pgmL vs 272.70(234.30,35540) pg/mL,
7=-2.272,P=0.023] ,suPAR [(5.34%1.44) ng/mL
vs (3.76+0.86) ng/ml,1=-2.858, P=0.009 ] /K - & %
P T % W 22 i B E (Figure 1B), 1fi H. I ¥
VEGF-A suPAR ¥ JE 548 51 BCLC 7+ #1170
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2.2 ELISA EWIE& R

55 ik Bl X HR 41 AH Fb  HCC 4 88 3 JE 4k il v
VEGF-A [508.22(135.39,727.10) pg/mL vs 17.0(10.19,
25.62) pg/mL,Z=-7.150,P<0.001] suPAR[3.19 (235,
461) ngmL vs 146(1.09,2.17) ng/mL, Z=6.040,P<0.001 ]
K3 B EYETHE L 22 ROC 420t , 1L VEGF-A
Fil suPAR 7£ X 4+ HCC Al i B X 18 2% 9 AUC 43 3]
90931 (95%CI:0.876~0.987) #i 0.855 (95%CI:
0.785~0.926) ,

A B A 1L 7 VEGF-A Fl suPAR A {2
Wr HCC # AUC {H 3 7 & 0.953 (95%C1:0.914~
0.992), FREEE AR5 510 91.0%F1 90.0% , 11
F I3 VEGF-A Fll suPAR A B0 kS I 47 1B (P<0.05)
(Figure 2),
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K-S R T OULZE M 4H [ 3.49(2.68, 4.93) ng/mL
vs 2.59(2.03,3.30) ng/mL, Z=-3.051,P=0.002], #X ifii
B2 M VEGF-A /K °F 5 TACE A 97 2 B Tt %
[443.66(103.93,852.12) pg/mL vs 537.12(147.54,
725.53) pg/mL,Z=-0.065,P=0.949],

22 ROC B/, LR IMYE suPAR il TACE
TRIT R AUC R FIEEL M VEGF-A(Z=-3918,
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Notes : A : Unsupervised hierarchical clustering of the multiplex array data. B:Difference of serum
VEGF-A and suPAR concentrations in patients with different therapeutic responses

Figure 1 Multiplex array analysis of baseline serum of HCC patients
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Figure 2 ROC curve of baseline serum VEGF-A and suPAR for HCC diagnosis
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Table1 ROC curve analysis of predicting TACE treatment response by baseline serum biochemical indicators in HCC patients

Parameter AUC 95%Cl Cut-off  Sensitivity (%) Specificity(%) Youden’s index
Baseline serum VEGF-A (pg/ml.) 0.504 0.374~0.635 792.27 224 95.8 0.182
Baseline serum suPAR (ng/ml.) 0.707 0.605~0.809 4.24 40.8 100 0.408
Baseline serum TBil (mol/L) 0.625 0.494~0.756 10.40 76.3 50.0 0.263
Baseline serum ALT(U/L) 0.563 0.438~0.688 50.50 39.5 75.0 0.145
Baseline serum AST(U/L) 0.624 0.500~0.748 54.50 39.5 83.3 0.228
Baseline serum AFP(ng/mL) 0.569 0.443~0.696 843.60 43.4 83.3 0.267

Notes: VEGF-A :vascular endothelial growth factor A,suPAR:soluble urokinase-type plasminogen activator receptor, TBil:total bilirubin, ALT:alanine
transaminase , AST : aspartate transaminase , AFP : a-fetoprotein, ROC : receiver operating characteristic, AUC :area under curve,Cl: confidence interval

1-Specific

ity

L0 —— 1.0 _
L
: {r - VEGEA /'/‘_’_ ~ TBil
08k e I —-suPAR 0.8 — ALT
r_f'l Reference AST
™ — AFP
! Reference
zo6f 0 - 206
£ | z
z - Z
# 7 &
04 1 04+
e
.
l'——‘__-J
02+~ 0.2
]
] !
E v
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0

1-Specificity

Figure 3 ROC curve of HCC patients with TACE response predicted by baseline serum biochemical indicators

Table 2 Univariate and multivariate analysis of clinical factors influencing TACE

response in HCC patients

(RSN A S AN TSR EPS
PR AR 2 TR 3R 0K Y T

Univariate Multivariate N
Variable HR (95%CI) P HR (95%CI) p o ALEERAT. AR
Age=60(years old) 1.133(0.448~2.869)  0.792 - _ A RAR IE HCC )
el 0.785(0.214~2.678)  0.667 - - Rk, IR T1EER TACE
HBsAg positive 0.844(0.215~3.216)  0.808 - - RITRCRM,
Hepatic fibrosis 1.320(0.373~4.667)  0.667 - - I A8 A B — A A Ak
Portal vein invasion(X,) 2.917(0.905~9.401) 0.073 2.233(0.600~8.318) 0.231  pyf A2, 4 & A 2k K
Tumor size>5.0 cm 2.145(0.846~5.437) 0.108 - - A T \QEH@ K F 15 1 3h ks
Multiple lesions 1.533(0.609~3.859)  0.364 - R R
Baseline serum TBil(X 1.086(0.995~1.185)  0.064 1.088(0.986~1.200)  0.095 ~ b ] e
Baseline serum AST( ! 1.016E0.993~1.040; 0.177 ( j = AT, %ﬂjlﬁ@j\??
Baseline serum ALT(X,) 1.019(0.998~1.040)  0.076  1.005(0.991~1.020)  0.474 2 LAIME P58 A B
Baseline serum AFP 1.000(0.999~1.002) 0.586 - - BEAE AR TACE R Y7 K
BCLC stage B/C(X,) 2955(1.021~8.548) 0.046 1350(0.399~4573) 0.620 M HCC & MLTEHEA P AT
Baseline serum VEGF-A 1.000(0.999~1.001)  0.886 - _ TERINE 5 M AR A
Baseline serum suPAR(X;) 1.872(1.255~2.792)  0.002 1.719(1.115~2.649) 0.014 &[N T3, 2 Kk B

Notes: HBsAg:hepatitis B surface antigen,TBil:total bilirubin, ALT :alanine transaminase ,AST :aspartate
transaminase , AFP ; a-fetoprotein, VEGF-A :vascular endothelial growth factor A,suPAR:soluble urokinase-

type plasminogen activator receptor, HR :hazard ratio, CI:confidence interval
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Figure 4 Relationship between baseline serum VEGF-A and suPAR levels and overall survival of HCC patients
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