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ABSTRACT Objective: To investigate the predictive value of preoperative serum vascular endothelial growth factor (VEGF), high
mobility group protein Bl (HMGBI1) and hypoxia-inducible factor-lae (HIF-1a) on the prognosis of patients with unresectable
hepatocellular carcinoma (HCC) after transarterial chemoembolization (TACE). Methods: 240 HCC patients who cannot undergo radical
resectio and were admitted to The First Affiliated Hospital of Hunan College of Traditional Chinese Medicine from June 2018 to June
2021 were selected, and they were divided into poor prognosis group and good prognosis group according to their prognosis at 1 year
after TACE. The preoperative serum VEGF, HMGB1 and HIF-1a levels were measured by enzyme-linked immunosorbent assay,
Multivariate Logistic regression was used to analyze the influencing factors of poor prognosis in patients with HCC after TACE, and
receiver operating characteristic (ROC) curve was used to analyze the predictive value of preoperative serum VEGF, HMGBI1 and

HIF-1a levels on poor prognosis in patients with HCC after TACE. Results: Preoperative VEGF, HMGB1 and HIF-1« levels in patients
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with HCC were associated with Child-Pugh classification, degree of differentiation and vascular invasion (P<<0.05). At 1 year follow-up,

the incidence of poor prognosis after TACE in 240 patients with HCC was 25.42% (61/240). Multi-factor Logistic regression analysis
showed that Child-Pugh classification grade B, methemoglobinz 400 wg/L, vascular invasion and elevated VEGF, HMGB1 and HIF-1a

were independent risk factors for poor prognosis in patients with HCC after TACE (P<0.05). ROC curve analysis showed that the area

under curve for preoperative serum VEGF, HMGBI1 and HIF-1a levels combined to predict poor prognosis in patients with HCC after
TACE was greater than that predicted by VEGF, HMGB1 and HIF-1« alone. Conclusion: Preoperative elevated serum VEGF, HMGBI1

and HIF-1q levels are associated with poor prognosis in patients with HCC after TACE, and the combination of the three has of high

value in predicting poor prognosis in patients with HCC after TACE.
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Table 1 Relationship between preoperative VEGF, HMGB1 and HIF-1« levels and pathological features of HCC patients( xzs )

Pathological features n VEGF(pg/mL) /P HMGBI(ng/ml) /P HIF-1a(ng/L) t/P
Gender
Male 128 272.67+£78.38 0.315/0.753 40.46+13.11 0.155/0.877 170.22+59.64 0.306/0.760
Female 112 269.35+84.67 40.19+14.20 167.88+58.73
Age
2 60 years 149 275.01+78.59 0.950/0.343 40.90+12.61 0.826/0.410 171.55+59.66 0.811/0.418
<60 years 91 264.75+85.40 39.41x15.11 165.16+58.30
Tumor diameter
2 3cm 137 275.27+£73.30 0.886/0.377 40.84+13.05 0.673/0.502 172.87+60.98 1.132/0.259
<3cm 103 265.60+90.76 39.66+14.34 164.15+56.43
Child-Pugh classification
Grade A 81 256.38+70.05 2.155/0.032 37.53+13.64 2.299/0.022 156.88+63.59 2.313/0.022
Grade B 159 278.63+85.59 41.76+13.40 175.37+55.86
HBYV infection
Positive 146 276.22+72.75 1.153/0.251 41.10+12.54 1.097/0.274 172.83+£59.38 1.209/0.228
Negative 94 263.20+£92.71 39.13+15.10 163.39+58.53
Liver cirrhosis
Yes 151 272.50+77.20 0.341/0.733 40.95+12.51 0.924/0.356 171.97+59.51 0.971/0.333
No 89 268.79+88.02 39.27+15.30 164.30+58.42
AFP
2 400 pg/L 176 275.41£79.04 1.360/0.175 41.10x£12.65 1.449/0.149 171.90+59.45 1.204/0.230
<400 pg/L 64 259.32+86.48 38.23+15.86 161.52+57.92
Degree of differentiation
Low differentiation 47 296.76+68.28 2.438/0.015 44.22+14.17 2.206/0.028 190.00+67.07 2.453/0.017
Medium and high
differentiation 193 264.88+83.03 39.39+13.32 164.05+56.02
Vascular invasion
Yes 92 288.86+66.46 2.879/0.004 43.23+12.62 2.630/0.009 182.83+65.08 2.747/0.007
No 148 260.09+87.58 38.54+13.91 160.62+53.55
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Table 2 Univariate analysis of poor prognosis in patients with HCC after TACE
Factors Poor prognosis group(n=61) Good prognosis group(n=179) x/t P
Gender(male/female) 35/26 93/86 0.537 0.464
Agefn( % )]
= 60 years 44(72.13) 105(58.66) 3.508 0.061
<60 years 17(27.87) 74(41.34)
Tumor diameter[n( % )]
= 3cm 40(65.57) 97(54.19) 2.407 0.121
<3cm 21(34.43) 82(45.81)
Child-Pugh classification[n( % )]
Grade A 12(19.67) 69(38.55) 7.249 0.007
Grade B 49(80.33) 110(61.45)
HBYV infection[n( % )]
Positive 44(72.13) 102(56.98) 4381 0.036
Negative 17(27.87) 77(43.02)
Liver cirrhosis[n( % )]
Yes 46(75.41) 105(58.66) 5.471 0.019
No 15(24.59) 74(41.34)
AFP[n( % )]
2 400 wg/L 54(88.52) 122(68.16) 9.652 0.002
<400 pg/L 7(11.48) 57(31.84)
Degree of differentiation[n( % )]
Low differentiation 18(29.51) 29(16.20) 5.116 0.024
Medium and high differentiation 43(70.49) 150(83.80)
Vascular invasion[n( % )]
Yes 33(54.10) 59(32.96) 8.599 0.003
No 28(45.90) 120(67.04)
VEGF(pg/mL, x:s) 332.35+61.81 250.25£76.46 7.581 <0.001
HMGBI1(ng/mL, x:s ) 50.94+12.77 36.72+11.90 7911 <0.001
HIF-1la(ng/L, x+s) 217.97+59.94 152.49+48.82 7705 <0.001
% 3 HCC £ TACE REFEARM L EE Logistic IR 47
Table 3 Multivariate Cox regression analysis of poor prognosis of HCC patients after TACE
Factors B SE Waldy’ P OR 95%CI
Child-Pugh classification grade B 1.082 0.537 4.056 0.044 2.951 1.029~8.457
HBYV infection 0.729 0.498 2.147 0.143 2.074 0.782~5.503
Liver cirrhosis 0.302 0.159 3.584 0.058 1.352 0.989~1.848
AFP2 400 pg/L 1.277 0.504 6.417 0.011 3.587 1.335~9.637
Low differentiation 0.347 0.474 0.535 0.464 1414 0.599~3.579
Vascular invasion 1.203 0.565 4.531 0.033 3.330 1.100~10.078
Elevated VEGF 0.015 0.004 15.581 <0.001 1.016 1.008~1.023
Elevated HMGB1 0.093 0.022 18.749 <<0.001 1.098 1.052~1.145
Elevated HIF-1a 0.025 0.005 20.930 <0.001 1.025 1.014~1.036
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Table 4 Predictive value of preoperative serum VEGF, HMGB1 and HIF-1« levels for poor prognosis in patients with HCC after TACE

Indexes AUC 95%CI Optimum cut-off value  Sensitivity( % ) Specificity( % ) Youden index
VEGF 0.783 0.726~0.834 274.69 pg/mL 83.61 60.89 0.445
HMGBI1 0.781 0.723~0.831 49.30 ng/mL 59.02 84.92 0.439
HIF-1a 0.787 0.730~0.837 222.43 ng/L 50.82 93.85 0.447
Combination 0.909 0.865~0.942 83.61 85.47 0.691
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Fig.1 ROC curve of preoperative serum VEGF, HMGBI and HIF-1a levels
predicting poor prognosis in patients with HCC after TACE
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