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[ Abstract ] Objective To explore the efficacy and safety of conversion therapy for advanced hepatocellular
carcinoma (HCC) with macrovascular invasion. Methods A total of 149 patients with advanced HCC with macrovascular
invasion who were treated at our hospital from Jul. 2019 to Jun. 2021 were enrolled. All patients received systemic therapy
combined with local therapy, and were assigned to conversion therapy group (7=42) and non-conversion therapy group
(n=107) according to whether they ultimately underwent surgical treatment. The long-term prognosis and adverse reactions
of these patients after conversion therapy were analyzed. Results The median event-free survival of 149 patients was 15.5
months, and the median overall survival had not been reached. The median event-free survival in the conversion therapy and
non-conversion therapy groups were 19.8 months and 10.7 months, respectively, with the median overall survival being not
reached and 28.2 months, respectively. Multifactor Cox regression analysis showed that conversion therapy was a protective
factor for overall survival (hazard ratio [HR] =0.125, 95% confidence interval [CI] 0.016-0.966), but not for event-free
survival. The 1-year and 2-year overall survival rates of the conversion therapy and non-conversion therapy groups were
100.0%, 96.4% and 72.1%, 53.4%, respectively, and the difference in survival curves between the 2 groups was statistically
significant (P=0.003). The 1-year and 2-year event-free survival rates were 77.5%, 33.8% and 47.3%, 31.5%, respectively.
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There was no significant difference in survival curves between the 2 groups (P=0.070). The differences of the overall

incidences of targeted and immunotherapy-related adverse reactions in the conversion therapy group and non-conversion
therapy group (66.7% [28/42]vs 72.0% [77/107 ], P=0.524) and the incidences of grade Il to IV adverse reactions (23.8%
[10/42]vs 27.1%[29/107], P=0.681), were not statistically significant. Conclusion For patients with advanced HCC with

macrovascular invasion, conversion therapy can significantly improve the prognosis without serious adverse reactions.
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Tab 1 Clinical characteristics of advanced HCC patients with macrovascular invasion

Characteristic Total N=149 Cor;\r/;c)fls;oNnilzgapy Non-cg:;):g:r}\s;inlggerapy P value
Agelyear, M (O, Op) 52.0 (45.5, 58.5) 52.0 (43.8,57.5) 52.0 (46.0, 59.0) 0.615
Gender, n (%) 1.000
Female 17 (11.4) 5(11.9) 12 (11.2)
Male 132 (88.6) 37 (88.1) 95 (88.8)
ECOG score, 1 (%) 1.000
0-1 144 (96.6) 41 (97.6) 103 (96.3)
2-3 5(3.4) 1(2.4) 43.7)
HBsAg, n (%) 0.157
Negative 12 (8.1) 6(14.3) 6 (5.6)
Positive 137 (91.9) 36 (85.7) 101 (94.4)
HBV-DNA, 7 (%) 0.797
<2000 IU*mL"" 72 (48.3) 21 (50.0) 51(47.7)
>2000 [UsmL "' 77 (51.7) 21 (50.0) 56 (52.3)
Antiviral therapy, n (%) 0.019
No 76 (51.0) 15 (35.7) 61 (57.0)
Yes 73 (49.0) 27 (64.3) 46 (43.0)
TBil/(umol*L™"), M (Q,, Ov) 14.7 (11.4,20.6) 14.1 (11.6, 18.9) 15.5(11.3,21.5) 0.277
Albumin/(g*L™"), M (Q,, Ov) 39.0(36.8,42.4) 40.4 (37.9, 44.0) 38.6 (36.3, 42.0) 0.019
ALT/(U*L™"), M (Q,, Ov) 36.0 (24.2, 54.5) 36.9 (22.6, 60.7) 35.0 (25.0, 54.0) 0918
PT/s, M (O,, Op) 12.3(11.7,13.2) 12.0(11.4,13.1) 12.4(11.8,13.2) 0.228
AFP, n (%) 0.378
<400 pg-L™" 73 (49.0) 23 (54.8) 50 (46.7)
>400 ug-L™' 76 (51.0) 19 (45.2) 57 (53.3)
PIVKA I, n (%) 0.078
<100 mAU*mL "' 26 (17.4) 11 (26.2) 15 (14.0)
>100 mAU*mL "' 123 (82.6) 31(73.8) 92 (86.0)
Tumor maximum diameter/cm, M (Q,, O,) 9.5(6.9,11.9) 8.6 (6.0, 12.0) 9.5(7.3,11.9) 0918
Tumor number, 7 (%) 0.006
Single 43 (28.9) 19 (45.2) 24 (22.4)
Multiple 106 (71.1) 23 (54.8) 83 (77.6)
PVTT, n (%) 0.219
Type 1/1 118 (79.2) 36 (85.7) 82 (76.6)
Type I 31(20.8) 6(14.3) 25(23.4)
ORR, 7 (%) <0.001
No 95 (63.8) 13 (31.0) 82 (76.6)
Yes 54 (36.2) 29 (69.0) 25(23.4)
RO resection margin, 7 (%)
No 0
Yes 42 (100.0)

HCC: Hepatocellular carcinoma; ECOG: Eastern Cooperative Oncology Group; HBsAg: Hepatitis B surface antigen; HBV:
Hepatitis B virus; TBil: Total bilirubin; ALT: Alanine transaminase; PT: Prothrombin time; AFP: Alpha fetoprotein; PIVKA 1I :
Protein induced by vitamin K absence or antagonist- Il ; PVTT: Portal vein tumor thrombus; ORR: Objective response rate;

M (Q,, Op): Median (lower quartile, upper quartile).
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Tab 2 Univariable Cox regression analysis of prognosis in advanced HCC patients with macrovascular invasion

Variable o8 EFS
P value HR (95% CI) P value HR (95% CI)
Age (>60 years vs <60 years) 0.980 1.009 (0.483, 2.111) 0.610 0.875 (0.523, 1.464)
Gender (male vs female) 0.928  1.044 (0.410, 2.659) 0.145 1.716 (0.830, 3.546)
ECOG score (2-3 vs 0-1) 0.873 1.123(0.269, 4.698) 0.978 1.015 (0.370, 2.785)
HbsAg (positive vs negative) 0.412 1.814 (0.438,7.516) 0.613 1.221 (0.563, 2.646)
HBV-DNA (>2 000 [UsmL "' vs <2 000 [UsmL ") 0.696  1.129(0.613,2.079) 0.680 0.918 (0.609, 1.382)
Antiviral therapy (yes vs no) 0.026  0.483 (0.254,0.918) 0.744 1.070 (0.712, 1.608)
TBil (>17.1 pmol*L ™" vs <17.1 pmol-L ") 0.011  2.198(1.195, 4.041) 0.149 1.362 (0.895, 2.074)
Albumin (>35g*L ' vs <35g-L ) 0.349  0.691 (0.319, 1.497) 0.403 1.296 (0.706, 2.379)
ALT (>40 UL 'vs <40 U-L ") 0.319  0.725 (0.386, 1.364) 0.597 0.894 (0.592, 1.352)
PT(>12svs <125) 0.080  1.760 (0.935, 3.313) 0.247 1.303 (0.832,2.041)
AFP (>400 pgeL ' vs <400 pgeL ") 0.252 1.430 (0.776, 2.636) 0.199 1.307 (0.869, 1.968)
PIVKA IT (>100 mAU*mL "' vs <100 mAU*mL ") 0.076  26.422 (0.708, 985.978) 0.483 1.235(0.685, 2.227)
Conversion therapy (yes vs no) 0.003 0.048 (0.007, 0.347) 0.070 0.656 (0.416, 1.034)
Cirrhosis (yes vs no) 0.378 1.315(0.715, 2.417) 0.189 1.318 (0.873, 1.991)
Tumor diameter (>>5 cm vs <5 cm) 0.307 0.636 (0.267, 1.515) 0.625 0.854 (0.453,1.610)
Tumor number (multiple vs single) <<0.001 3.533 (1.899, 6.575) 0.010 1.895 (1.162, 3.091)
PVTT (type Il vs type 1 /1) <<0.001  2.857(1.516, 5.384) <0.001 2.250 (1.426, 3.548)
Objective response (no vs yes) <<0.001 6.685 (2.607,17.141)  <<0.001 2.592 (1.647, 4.080)

HCC: Hepatocellular carcinoma; OS: Overall survival; EFS: Event-free survival; HR: Hazard ratio; CI: Confidence interval;
ECOG: Eastern Cooperative Oncology Group; HBsAg: Hepatitis B surface antigen; HBV: Hepatitis B virus; TBil: Total bilirubin;
ALT: Alanine transaminase; PT: Prothrombin time; AFP: Alpha fetoprotein; PIVKA II : Protein induced by vitamin K absence or
antagonist- I ; PVTT: Portal vein tumor thrombus.
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Tab 3 Multivariable Cox regression analysis of prognosis in advanced HCC patients with macrovascular invasion

Variable s EFS
P value HR (95% CI) P value HR (95% CI)
TBil (>17.1 pmol*L ™" vs <17.1 pmol-L™") 0.071 1.799 (0.950, 3.408)
PVTT (type Il vs type 1 /1) 0.005 2.529(1.328,4.817) 0.004 1.998 (1.250, 3.191)
Conversion therapy (yes vs no) 0.046 0.125 (0.016, 0.966)
Tumor number (multiple vs single) 0.284 1.641 (0.663, 4.059) 0.094 1.535(0.929, 2.537)
Objective response (no vs yes) 0.002 4.543 (1.729, 11.937) <<0.001 2.471(1.573, 3.881)

HCC: Hepatocellular carcinoma; OS: Overall survival; EFS: Event-free survival; HR: Hazard ratio; CI: Confidence interval;
TBil: Total bilirubin; PVTT: Portal vein tumor thrombus.
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Fig1 Overall survival and event-free survival curves of advanced HCC patients with macrovascular invasion

A: Overall survival curve; B: Event-free survival curve. HCC: Hepatocellular carcinoma.
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Tab 4 Incidence of treatment-related adverse events in advanced HCC patients with macrovascular invasion

n (%)
All grade I[-1V grade
Adverse event Conversion ~ Non-conversion Conversion  Non-conversion
Total N=149 therapy group therapy group Total N=149 therapy group therapy group
N=42 N=107 N=42 N=107
Target immunotherapy relevance
All 105 (70.5) 28 (66.7) 77 (72.0) 39(26.2) 10 (23.8) 29 (27.1)
Hypertension 75 (50.3) 19 (45.2) 56 (52.3) 11(7.4) 3(7.1) 8(7.5)
Hand-foot skin reaction 48 (32.2) 15 (35.7) 33 (30.8) 9 (6.0) 2 (4.8) 7(6.5)
Diarrhea 12 (8.1) 3(7.1) 9(8.4) 2(1.3) 0 2(1.9)
Fatigue 22 (14.8) 6(14.3) 16 (15.0) 1(0.7) 0 1(0.9)
Increased ALT/AST 121 (81.2) 31 (73.8) 90 (84.1) 12 (8.1) 4(9.5) 8(7.5)
Increased TBil 74 (49.7) 21 (50.0) 53 (49.5) 6 (4.0) 2 (4.8) 4(3.7)
Weight loss 25 (16.8) 6(14.3) 19 (17.8) 1(0.7) 0 1(0.9)
Thrombocytopaenia 22 (14.8) 6(14.3) 16 (15.0) 4(2.7) 124 3(2.8)
Others 9 (6.0) 2 (4.8) 7 (6.5) 0 0 0
Hepatectomy relevance
All 9(21.4)
Fever (>38.5 C for >3 d) 3(7.1)
Pleural effusion/ascites 2 (4.8)
Liver function injury 4(9.5)
Pneumonia 1(2.4)
Nausea and vomiting 1(2.4)
Others 1(2.4)

HCC: Hepatocellular carcinoma; ALT: Alanine transaminase; AST: Aspartate transaminase; TBil: Total bilirubin.
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