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Chemo+ICI

Chemo+ICI+TKI

Character (N=20) (N=53)

Sex Male 13 (59.1%) 10 (50.0%) 38 (71.7%) 61 (64.2%) 0.1919
Female 9 (40.9%) | 10 (50.0%) 15 (28.3%) 34 (35.8%)

Age Mean / Std 59.9/11.20 56.5 / 8.99 58.4 /898 583/9.50 0.5792
Median 62 57 57 58
Inter Quartile Range 52,69 51, 60 53, 65 52, 65

Child-Pugh stage A 22 (100%) 19 (95.0%) 53 (100%) 94 (98.9%) 0.1503
B 0 1(5.0%) 0 1(1.1%)

Lymph node No 13 (59.1%) 11 (55.0%) 34 (64.2%) 58 (61.1%) 0.7567
Yes 9 (40.9%) 9 (45.0%) 19 (35.8%) 37 (38.9%)

Metastasis No 14 (63.6%) 12 (60.0%) 38 (71.7%) 64 (67.4%) 0.5812
Yes 8 (36.4%) 8 (40.0%) 15 (28.3%) 31 (32.6%)

Maximum Mean / Std 80.373 / 46.8786 83.099 / 42.6172 81.600 / 49.4813 81.631 / 47.0460 0.9629

tumor diameter
Median 77.00 76.35 75.00 75.00
Inter Quartile Range 46.00, 102.00 49.35, 119.94 54.00, 96.92 52.70, 102.00

HBV Positive 16 (72.7%) 8 (40.0%) 19 (35.8%) 43 (45.3%) 00143
Negative 6 (27.3%) 2 (60.0%) 34 (64.2%) 52 (54.7%)

Hepatolithiasis No 0 1(5.0%) 1(1.9%) 2(2.1%) 0.5224
Yes 22 (100%) 19 (95.0%) 52 (98.1%) 93 (97.9%)

Diabetes No 20 (90.9%) 17 (85.0%) 43 (81.1%) 80 (84.2%) 0.5685
Yes 2 (9.1%) 3 (15.0%) 10 (18.9%) 15 (15.8%)

Hypertension No 17 (77.3%) 17 (85.0%) 45 (84.9%) 79 (83.2%) 0.7018
Yes 5 (22.7%) 3 (15.0%) 8 (15.1%) 16 (16.8%)

Differentiated degree Low differentiation 10 (45.5%) 9 (45.0%) 10 (18.9%) 29 (30.5%) 0.0771
Middle to low 3 (13.6%) 4 (20.0%) 17 (32.1%) 24 (25.3%)
differentiation
moderately 9 (40.9%) 7 (35.0%) 26 (49.1%) 42 (44.2%)
differentiated

Tumor number =1 12 (54.5%) 11 (55.0%) 22 (41.5%) 45 (47.4%) 0.2070
22 6 (27.3%) 9 (45.0%) 29 (54.7%) 44 (46.3%)

CA199 <37 5 (22.7%) 7 (35.0%) 23 (43.4%) 35 (36.8%) 0.1430
237 17 (77.3%) 13 (65.0%) 30 (56.6%) 60 (63.2%)

NLR Mean / Std 4.59/3.69 3.49/1.90 4.57 /3.15 4.35/3.07 0.3728
Median 372 277 3.66 335
Inter Quartile Range 2.26,5.71 2.24,4.58 249,599 2.36,5.71

PLR Mean / Std 19593 /123.16 17721/ 7539 161.61 / 90.30 172.96/ 96.22 0.3690
Median 154.16 17875 146.03 15234

Inter Quartile Range

115.08, 229.93

NLR, Neutrophil-to-Lymphocyte Ratio; PLR, Platelet-to-Lymphocyte Ratio.

11225, 228.41

101.53, 222.73

104.73, 227.47
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Chemo+ICl (n=20) Chemo+ICI+TKI (n=53)

Tumor Response

Complete response 0% (0) 10% (2) 9.4% (5)
Partial response 18.2% (4) 45% (9) 47.2% (25)
Stable disease 31.8% (7) 40% (8) 39.6% (21)
Progressive disease 50% (11) 5% (1) 3.8% (2)
Objective Response 18.2% (4/22) 55.0% (11/20) 56.6% (30/53)
Disease Control Rate 50% (11/22) I 95% (19/20) 96.2% (51/53)
Median duration of response (months) 89m 107 m 142 m
(IQR:5.50-14.03) (IQR:9.05-15.85) (IQR:10.65-25.15)

Tumour Shrinkage Duration

< 6 months 1 1 1
= 6 months 1 6 9
> 12 months 2 3 19
Median treatment duration 4 5 6
(Cycles) (IQR:3-6) (IQR:4-8) (IQR:3-9)
Median treatment duration 8.0
(Months) (IQR:5.7-12.0)
Median follow-up duration 36.6 326 33.1

(Months) (IQR: 34.4-38.7) (IQR: 30.2-34.9) (IQR: 30.8-35.3)
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Complications

Chemo(n=22) Chemo+ICl(n=20)

‘Weakness 2 9.09% 0 0.00% 2 10.00% 0 0.00% 4 7.55% 0 0.00%
Decreased Appetite 3 13.64% 0 0.00% 3 15.00% 0 0.00% 5 9.43% 0 0.00%
Fever 1 ‘ 4.55% 0 0.00% 1 5.00% 0 0.00% 2 3.77% » 0 0.00%
Rash 2 9.09% 0 0.00% 2 10.00% 1 500% 6 11.32% 2 3.77%
Palmar And Plantar Erythema 1 4.55% 0 0.00% 2 10.00% 2 10.00% 8 15.09% 4 7.55%
Elevated ALT Or AST 1 4.55% 0 0.00% 1 5.00% 0 0.00% 2 3.77% 0 0.00%
Proteinuria 1 4.55% 0 0.00% 1 5.00% 0 0.00% 3 5.66% 0 0.00%
Anemia 2 9.09% 0 0.00% 1 5.00% 0 0.00% 2 3.77% ' 0 0.00%
Thrombocytopenia 1 4.55% 2 9.09% 2 10.00% 1 500% 3 5.66% 2 3.77%
Abdominal Pain 1 4.55% 0 0.00% 1 5.00% 0 0.00% 1 1.89% 0 0.00%
Hypothyroidism 0 0.00% 0 0.00% 0 0.00% 0 0.00% 3 5.66% 1 1.89%
Pruritus 0 0.00% 0 0.00% 0 0.00% 0 0.00% 4 7.55% 0 0.00%
Elevated Blood Bilirubin 1 4.55% 0 0.00% 1 5.00% 0 0.00% 2 3.77% 0 0.00%
Hypertension 0 0.00% 0 0.00% 1 5.00% 0 0.00% 2 3.77% 1 1.89%
Diarrhea 2 9.09% L 4.55% 2 | 10.00% 0 0.00% 5 9.43% 1 1.89%
7 Nausea 2 9.09% 0 0.00% 2 | 10.00% 0 0.00% 4 7.55% 0 0.00%
Neutropenia 2 9.09% 2 9.09% 2 10.00% 1 5.00% 3 5.66% 2 3.77%
Vomit 1 ‘ 4.55% 0 0.00% | 1 5.00% 0 0.00% 2 3.77% 0 0.00%
Pneumonia 0 0.00% 0 0.00% 1 5.00% 1 5.00% 5 9.43% 3 5.66%
Myocardial Damage 0 0.00% 0 0.00% = 0 0.00% 0 0.00% 2 3.77% 2 3.77%

ALT, alanine aminotransferase; AST, aspartate transaminase; TRAE, treatment-related AE.
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Patient A

Before treatment After treatment Postoperative

50% Reduction
Patient B

Before treatment After treatment Postoperative

40% Reduction
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Chemot+ICl vs Chemo
0.46 (0.23-0.92)
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HR (95% CI)
Chemo+ICI+TKI vs Chemo
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NA

0.25 (0.10-0.64)
0.23 (0.10-0.50)

0.20 (0.09-0.46)
0.27 (0.11-0.68)

0.23 (0.09-0.55)
0.26 (0.11-0.60)

0.07 (0.02-0.22)
0.48 (0.21-1.09)

0.26 (0.13-0.54)
0.18 (0.05-0.61)

0.21(0.08-0.57)
0.25 (0.12-0.55)

0.15 (0.05-0.43)
0.31(0.15-0.65)

0.28 (0.12-0.67)
0.27 (0.10-0.78)

0.21 (0.09-0.46)
0.28 (0.11-0.71)

HR (95% CI)
Chemo+ICI+TKI
vs Chemo+CI

0.51(0.26-0.99)

0.83 (0.32-2.15)
0.30(0.12-0.78)

0.58 (0.29-1.13)
NA

042 (0.17-1.05)
053 (0.17-1.59)

0.49 (0.19-1.26)
0.56 (0.21-1.45)

0.37 (0.16-0.87)
0.88 (0.28-2.73)

038(0.14-1.02)
067 (0.27-1.66)

0.50 (0.22-1.14)
0.38(0.11-1.35)

0.87 (0.29-2.60)
0.34(0.15-0.78)

0.41(0.14-1.23)
0.60 (0.26-1.39)

0.35 (0.14-0.87)
0.84 (0.30-2.33)

072 (0.30-1.71)
034 (0.12-0.95)

Median (months)

Chemo+ICI Chemo
20.5 9.7
249 NA
129 7.7
208 17.1
6.0 6.1
209 11.3
133 75
211 76
20.5 9.8
17.7 11.2
249 7.7
20.5 9.6
20.2 18.6
202 9.8
20.5 9.6
249 7.4
17.7 11.3
15.9 5.5
209 11.2
195 14.2
24.9 10.4
208 75
19.5 18.6

Median (months)
Chemo+ICHTKI  Chemo

56.1 9.7
NA NA
56.1 2 §
56.1 17.1
NA 6.1
NA 11.3
28.7 1.5
28.7 76
NA 9.8
56.1 11.2
28.7 7.7
56.1 9.6
24.9 18.6
26.2 9.8
NA 9.6
NA 7.4
56.1 113
NA 55
56.1 11.2
56.1 14.2
NA 10.4
28.7 75
56.1 18.6

Median (months)

Chemo+ Chemo+
ICI+TKI [«]
56.1 205
NA 249
56.1 129
56.1 20.8
NA 6.0
NA 209
28.7 133
28.7 211
NA 20.5
56.1 127
28.7 249
56.1 205
249 20.2
26.2 20.2
NA 205
NA 249
56.1 17.7
NA 15.9
56.1 209
56.1 )
NA 249
28.7 20.8
56.1 19.5





OPS/images/fimmu.2024.1463574/fimmu-15-1463574-g007.jpg
Subgroup

All Patients
Best overall response
PR+CR
SD+PD
Best overall response
PR+CR+SD
PD
NLR
NLR<Median
NLR>Median
PLR
PLR<Median
PLR>Median
Age
<Median
>Median
Maximum tumor diameter
<Median
=Median
Sex
Male
Female
Lymph node
Positive
Negative
Metastasis
Yes
No
Tumor number
=1
=2
Differentiated degree
Low & Median-low differentiation
Moderate differentiation

Subgroup

All Patients
Best overall response
PR+CR
SD+PD
Best overall response
PR+CR+SD
PD
NLR
NLR<Median
NLR>Median
PLR
PLR<Median
PLR>Median
Age
<Median
>Median
Maximum tumor diameter
<Median
=Median
Sex
Male
Female
Lymph node
Positive
Negative
Metastasis
Yes
No
Tumor number
=1
=2
Differentiated degree
Low & Median-low differentiation
Moderate differentiation

Subgroup

All Patients
Best overall response
PR+CR
SD+PD
Best overall response
PR+CR+SD
PD
NLR
NLR=Median
NLR>Median
PLR
PLR=Median
PLR>Median
Age
=Median
>Median
Maximum tumor diameter
<Median
=Median
Sex
Male
Female
Lymph node
Positive
Negative
Metastasis
Yes
No
Tumor number
=1
=2
Differentiated degree
Low & Median-low differentiation
Moderate differentiation

Events/Patients

HR (95% CI)
Chemo+Cl vs Chemo

0.27 (0.13-0.54)

0.63 (0.19-2.13)
0.21 (0.08-0.60)

0.36 (0.16-0.83)
NA

0.11(0.03-0.35)
0.66 (0.23-1.92)

0.16 (0.04-0.58)
0.32(0.12-0.82)

0.36 (0.14-0.92)
0.06 (0.01-0.44)

0.26 (0.09-0.74)
0.23 (0.08-0.66)

0.26 (0.10-0.67)
0.29 (0.09-0.89)

0.36 (0.13-0.99)
0.21(0.07-0.61)

0.12 (0.03-0.47)
0.27(0.11-0.71)

0.32 (0.13-0.80)
0.24 (0.06-0.90)

0.20 (0.07-0.53)
0.40 (0.13-1.25)

<--Chemo+ICI+TKI better-

Events/Patients

Chemos+ICI Chemo
18/20 22/22 [—" :
10/11 4/a |_.'—|
8/9 18/18 o :
17/19 11/11 e i
1/1 11/11 ¢ .
12/14 11/11 — :
6/6 11/11 —
6/8 11/11 F— ;
12/12 11/11 1
12/13 10/10 ——
6/7 12/12 f— .
9/10 11/11 a4
9/10 11/11 F— [
8/10 13/13 — !
10/10 9/9 ——
9/9 9/9 ——
9/11 13/13 Foe—o
7/8 8/8 Fe— :
11/12 14/14 e—or
11/11 12/12 e—3 1
719 6/6 —.
11/13 13/13 o—ro H
717 9/9 ——
T i T T
0 1 2 3
< --Chemo+ICl better--- ---Chemo better-- >
Events/Patients
Chemo+ICHTKI  Chemo
48/53 2/22 [ :
26/30 4/a b
22/23 18/18 oo '
46/51 11/11 ——oi '
22 11/11 N i
20/22 11/11 —r i
27/30 11/11 — !
27/29 11/11 Fe— !
20/23 11/11 - '
H
27/29 10/10 —— :
21/24 12/12 fo—| i
20/25 11/11 o—| )
28/28 11/11 - '
H
36/38 13/13 J— :
12/15 9/9 R H
H
17/19 9/9 ——f :
31/34 13/13 | !
13/15 8/8 l— !
35/38 14/14 ——o H
21/22 12/12 [— '
26/29 6/6 —d i
:
25/27 13/13 — i
23/26 9/9 —o '
H
T t T
0 1 2

------ Chemo better-->

Chemo+ Chemo+
ICHTKI <l
48/53 18/20 fosf
26/30 10/11 J
22/23 8/9 H|—.—4
46/51 17/19 Ferl

2/2 171 (R4
20/22 12/14 I
27/30 6/6 [hag]
27/29 6/8 e
20/23 12/12 ot
27/29 12/13 Foty
21/24 6/7 ——
20/25 9/10 fod
28/28 9/10 e
36/38 8/10 oy
12/15 10/10 oy
17/19 9/9 Foy
31/34 9/11 Fori
13/15 /8 o=
35/38 11/12 F—
21/22 11/11 ot
26/29 7/9 —o
25/27 11/13 [
23/26 7/7

11

< --Chemo+ICI+TKI better-

T
0123 456 7 8 9101112

--Chemo+ICl better-- >

HR (95% CI)
Chemo+ICI+TKI vs Chemo

0.19(0.11-0.33)

0.34(0.12-1.03)
0.17(0.08-0.36)

0.28 (0.14-0.56)
NA

0.18 (0.07-0.43)
0.22(0.10-0.47)

0.11(0.04-0.27)
0.28 (0.13-0.61)

0.25(0.12-0.55)
0.11(0.04-0.27)

0.12 (0.05-0.29)
0.28 (0.14-0.60)

0.19 (0.10-0.38)
0.18 (0.06-0.53)

0.25 (0.10-0.60)
0.14(0.07-0.31)

0.04(0.01-0.21)
0.25(0.13-0.49)

0.19 (0.08-0.43)
0.17 (0.06-0.47)

0.17(0.07-0.37)
0.21(0.09-0.49)

HR (95% ClI)
Chemo+ICI+TKI
Vs Chemo-+Cl

0.70 (0.40-1.21)

0.49 (0.23-1.05)
1.09 (0.48-2.48)

0.70 (0.40-1.23)
0.71(0.04-11.79)

0.85 (0.41-1.78)
0.32(0.13-0.81)

0.72(0.29-1.79)
0.72 (0.34-1.49)

059 (0.29-1.20)
1.03 (0.41-2.59)

0.48 (0.21-1.07)
0.96 (0.45-2.06)

0.91(0.42-1.98)
0.47 (0.20-1.15)

0.62 (0.27-1.43)
0.77 (0.36-1.65)

0.51(0.19-1.37)
0.87 (0.44-1.73)

036 (0.16-0.82)
1.16 (0.50-2.69)

0.84 (0.41-1.73)
0.55(0.23-1.33)

Median (months)

Chemo+ICI

9.8

10.0
8.0

10.0
5.0

11.0
53

10.0
88

7.0
11.0

6.3
10.0

10.0
83

9.6
10.0

7.8
11.0

9.6
11.0

9.6
10.0

Median (months)
Chemo+ICI+TKI

11.0

133
8.0

11.0
59

10.9
110

12.0
9.6

10.0
11.9

12.0
10.6

10.6
129

11.0
105

10.6
11.0

139
96

10.6
114

Median (months)
Chemo+
ICHTKI

11.0

133
8.0

11.0
59

10.9
11.0

12.0
9.6

10.0
119

12.0
10.6

10.6
129

11.0
10.5

10.6
11.0

13.9
9.6

10.6
11.4

Chemo

32

8.8
29

5.7
22

4.0
3.0

22
45

35
32

29
4.5

8
4.5

3.4
3.0

25
4.5

3.7
4.5

29
4.5

Chemo

32

8.8
29

57
22

4.0
3.0

22
4.5

3.5
32

29
4.5

29
45

3.4
3.0

2.5
4.5

37
4.5

29
4.5

Chemo+
[[¢]
9.8

10.0
8.0

10.0
5.0

11.0
53

10.0
8.8

7.0
11.0
6.3
10.0
10.0
83
9.6
10.0
7.8
11.0
9.6
11.0

9.6
10.0





OPS/images/fimmu.2024.1463574/fimmu-15-1463574-g001.jpg
Assessed for eligibility of Patients with
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Excluded ( n =63)

a . Concomitant local or regional treatment
including TACE |, radiation , ablation , or
HAIC ( n =37)

b . A history of other malignancies ( n =3)
c . Missing imaging data on evaluating
tumor response ( n =9)

d . Loss to follow up ( n =14)

Chemo Chemo+|Cl Chemo+|Cl+TK]
(n=22) (n=20) (n=53)






OPS/images/fimmu.2024.1463574/fimmu-15-1463574-g002.jpg
A The KM Plot of Overall Survival (0OS)

—=— Chemo

—=—= Chemo+ICI

—*—  Chemo+ICI+TKI

Chemovs Chemo+ICI P=0.024
Chemovs Chemo+ICI+TKI P<0.001
Chemo+ICl vs Chemo+CI+TKI P=0.045

Probability of Survival
[
=]

0 20 40 60 80
Months since treatment

B The KM Plot of Progression-Free-Survival (PFS)

—— Chemo

—— Chemo+ICI

e Chemo+ICHTKI

Chemovs Chemo+ICI P<0.001
Chemovs Chemo+ICI+TKI  P<0.001
Chemo+ICl vs Chemo+ICI+TKI P=0.036

Probability of Survival
i
(=}

0 10 20 30 40 50
Months since treatment





OPS/images/fimmu.2024.1463574/fimmu-15-1463574-g003.jpg
Optimal response time

ns ns
P —— l—l
15 ns /_\ ns
f 1 50 E 40
S 35
o =
2 10 0 § 30
E ;\; g 25
= X -50 > 20
F s € S
a = 15
-100 % 10
= 5
0 3
-150 g 0
O = o N N
S =S & &
& & O < & &
o‘(\ (o} C}\ 6\0
0& ,‘\0
D 100 Chemo
Chemo+ICI

Chemo+ICI+TKI

50
=
@
£ 20JHEHME - - - - - - - - - oo
% ‘
©
o
S
Q
j=
f=
S 304-----—--—— =
(&}
-50

Objective response rate: 47.4% (95% CI: 37.0-57.9%)

-100 Disease control rate: 85.3% (95% Cl: 76.5-91.7%)





OPS/images/fimmu.2024.1459942/crossmark.jpg
©

2

i

|





OPS/images/fimmu.2024.1460282/table1.jpg
NCT Number

Study Type

Phase Status

Sample

come Measures

NCT05109052 Interventional it ‘Withdrawn 48 HCC Safety and Tolerability
NCT05185505 Interventional v Recruiting 24 HCC 1 Acute Rejection 2 AE 3 ORR 4
atezolizumab/bevacizumab
therapy 5 liver transplantation 6
necrotic tumors 7 RFS 8 OS 9
Tumor biomarkers 10 Immune
Cell Biomarkers
NCT05609695 Observational NA Not yet 100 HCC 10S 2 TR 3 PFS
recruiting
NCT05942560 Interventional NA Not yet 160 Depression, Anxiety, HCC, CBT 1 Depression symptoms 2
recruiting Anxiety symptoms 3 Quality of
life score 4 Immune variables
50S
NCT05873244 Interventional s Recruiting 44 HCC 1 PFS 2 OS 3 radiological
response rate 4 time-to-
progression 5 AE
NCT05443230 Observational NA Enrolling 200 HCC, Sarcopenia 1 Short-term results 2 Long-
by invitation term results
NCT05717400 Interventional v Recruiting 15 HCC 1 Overall Response Rate
NCT05484908 Interventional NA Not yet 60 HCC, Liver Failure, Immune- 1 Mortality rate 2 Model for
recruiting Mediated Hepatitis end-stage liver disease (MELD)
score variation
NCT06045286 Interventional 1 Recruiting 30 Colorectal Liver Metastases 1 ORR 2 PFS 3 OS
NCT06199232 Interventional NA Not yet 47 Liver Metastasis Colon Cancer, 1 PES 2 OS 3 ORR 4 DCR 5 AE
recruiting Failed From Standard Treatment,
MSS, ctDNA Genotype
NCT05550090 Observational NA Recruiting 40 Metastatic Breast Cancer in 1 Correlation between DCE-MRI
the Liver parameters combined with IVIM
parameters and efficacy of
chemotherapy in patients with
liver metastasis of breast cancer
NCT05438420 Interventional o Recruiting 120 HCC, Cervical Cancer, 1 AE 2 TR 3 Change in the area
Esophageal Cancer, under curve (AUC) of Q702 and
Gastric Cancer its primary metabolites
NCT06047015 Interventional 1/ Not yet 12 Liver Metastasis Colon Cancer 1 Complications 2 Abscopal
recruiting effect 3 Tumor-specific immune
response 4 PFS 5 Quality of
life questionnaire
NCT05677113 Interventional I Recruiting 115 Liver Metastases, 1 PFS 2 Clearance of ctDNA 3
Colorectal Cancer Side-effect profile of QBECO 4
Quality of recovery 5 Five-year
overall survival
NCT05833126 Interventional 11 Recruiting 25 Recurrent Liver Cancer After 1 Acute graft rejection rate 2
Liver Transplantation ORR 3 OS 4 PFS 5 Time to
Progression 6 SAE 7
Graft Rejection
NCT05451043 Interventional )t Not 62 HCC, Biliary Tract Cancer, 1 Investigating and establishing
yet recruiting Pancreatic the efficacy of propranolol in
Cancer, Cholangiocarcinoma boosting the effects of
immunotherapy 2 Feasibility of
study therapy 3 Safety/tolerability
4 PFS 5 08
NCT05039736 Interventional )i Withdrawn 0 HCC 1 overall response rate
NCT05893056 Interventional 1 Recruiting 25 Gastric Cancer Metastatic 1 ORR 2 DOR 3 PFS 4 OS 5
to Liver DCR 6 Number of participants
with treatment-related adverse
events as assessed by
CTCAE v5.0
NCT05169957 Interventional 1 Recruiting 18 Liver Metastases, Melanoma, 1 Percentage of patients who
Cutaneous, Melanoma, Mucosal,  receive all planned radiotherapy
Melanoma, Ocular, 2 Proportion of patients who
Metastatic Melanoma develop grade 3 or higher
toxicity 3 OS 4 PES 5 Proportion
of patients with local control 6
ORR 7 BOR
NCT06117891 Observational NA Recruiting 300 Unresectable 1 OS 2 Discriptive analysis 3
Hepatocellular Carcinoma DOT 4 PFS 5 ORR 6 Treatment
sequences post first-line AB or
other IO combinations
NCT05588297 Interventional 1 Not 12 Colorectal Cancer 1 RO recession rate 2
yet recruiting Liver Metastases Pathological complete response
rate 3 TRG 4 ORR 5 EFS 6 DFS
7 0S 7 AE 8 Quality of life score
NCT05322187 Interventional TI/111 Not 15 HCC, Hepatoblastoma, Pediatric 1 ORR 2 dynamic o-fetoprotein
yet recruiting Cancer, Pediatric Solid Tumor,  response (AFP-R) 3 AE 4 Health
Transitional Cell Tumor outcomes as assessed by the
PROMIS® Pediatric Scale v1.0
Global Health 7 + 2 scores
at baseline
NCT05510427 Interventional T ‘Withdrawn 0 HCC, Cholangiocarcinoma 1 AE 2 MTD
NCT05984511 Interventional NA Not 234 HCC, Tumor Thrombus, Hepatic 1 OS 2 PES 3 ORR 4 Duration of
yet recruiting Portal Vein Tumor Invasion portal patency 5 AE
NCT05653531 Interventional NA Withdrawn 0 Liver Biomarkers, ICI, Lung 1 basal ALT blood concentration
Cancer, Transaminases in lung cancer patients treated
with ICI determined
NCT05233358 Interventional NA Not 176 HCC 1 PFS 2 OS 3 To Tumor
yet recruiting Untreatable Progression 4 ORR 5
DCR 6 DOR 7 AE
NCT05339581 Interventional NA Not 78 HCC, Liver Transplant; 1 PVTT RR/NR 2 Alpha
yet recruiting Complications, Portal Vein Fetoprotein Response (AFP-R) 3
Thrombosis, PFS 4 ORR 5 TTP 6 DOR
Radiotherapy; Complications
NCT05411133 Interventional 1 Recruiting 68 HCC, Cholangiocarcinoma, 1 AE 2 Amount of Cabotamig
Colorectal Adenocarcinoma, (ARB202) in plasma 3
Esophageal Adenocarcinoma, Biochemical and physiological
Gastric Cancer, Gastroesophageal  effects 4 Effect of Cabotamig
Junction, Gastrointestinal (ARB202) on tumour
Cancer, Pancreatic Cancer
NCT05937295 Interventional 1 Recruiting 20 Fibrolamellar 1 To assess immunogenicity in
Hepatocellular Carcinoma terms of induction of peptide
specific T-cell responses 2 Safety
and Tolerability
NCT05332496 Observational NA Recruiting 220 HCC 1 PFS 2 OS 3 ORR 4 DOR 5
[Patient DCR 6 AE
Registry]
NCT05332821 Observational NA Recruiting 474 HCC 1 0S 2 PFS 3 ORR 4 DOR 5
[Patient DCR 6 AE
Registry]
NCT05647954 Interventional o Not 350 Melanoma Neuroendocrine 1 PFS 2 OS 3 ORR 4 DCR 5
yet recruiting Tumors Neuroectodermal DOR 6 PFS 7 OS 8 AE
Tumors, Neoplasms Germ Cell
and Embryonal Neoplasms by
Histologic Type,
Neoplasms Neoplasms
NCT05810402 Interventional NA Not 60 HCC, ICL, Liquid Biopsy 1 Percentage of patients with
yet recruiting CTCs-PD-L1+ by CellSearch®
technique 2 OS 3 PES
NCT06031480 Interventional 11 Not 55 HCC 1 ORR
yet recruiting
NCT04430452 Interventional I Recruiting 21 HCC 1 ORR 2 AE 3 PFS 4 DOR 5 OS
NCT06040177 Interventional /1 Recruiting 30 HCC Non-resectable, ICI, Portal 1 ORR 2 PFS 3 DCR 4 DOR
Vein Tumor Thrombus 508
NCT06205706 Interventional /11 Recruiting 104 HCC, Non Small Cell Lung 1 AE 2 SAE 3 Frequency of dose
Cancer, Solid Tumors interruptions and dose
reductions 4 DLT
NCT05278195 Observational NA Recruiting 300 HCC 1 OS 2 Specificity 3 Sensitivity 4
The area under curve (AUC) of
Receiver Operating Characteristic
(ROC) curves of the radiomics
artificial intelligence mode
5 Accuracy
NCT05406466 Interventional s Recruiting 25 Melanoma 1 ORR 2 DCR 3 DOR 4 TTR 5
PFS 6 OS 7 AE
NCT05070247 Interventional 111 Recruiting 313 HCC, Breast Cancer, Esophageal 1 Dose Escalation 2 Dose
Cancer, Gastric Cancer, Expansion: Overall Response
Kidney Cancer, Mesothelioma, Rate (ORR) 3 DCR 4 DOR 5
Nasopharyngeal Cancer, Non- TTR 6 PFS 7 OS 8 AE
small Cell Lung Cancer
(NSCLC), Non-squamous,
Pancreatic Cancer, Squamous
Cell Cancer of Head and
Neck (SCCHN)
NCT05665348 Interventional /1t Not 574 HCC, Metastatic Tumor 1 Objective response of
yet recruiting treatment 2 OS 3 PFS 4 OR
NCT05879328 Observational NA Recruiting 12 HCC 1 RFS 2 TR 3 Complication rate
4 OS 5 Patients’ reported
outcomes (PROs) 6 Comparison
with historical series
NCT04777851 Interventional il Recruiting 496 HCC 1 PFS 2 OS 3 ORR 4 Time to
unTACEable Progression
(TTUP) 5 DOR
NCT04965714 Interventional I Withdrawn 0 Resectable HCC 1 AE 2 Rate of pathologic
complete response 3 Necrosis of
tumors 4 TTP 5 RES 6 OS
NCT06041477 Interventional 11 Recruiting 540 HCC, Chemotherapeutic 1 PFS 2 OS 3 ORR 4 DCR 5
Toxicity, Chemotherapy Effect CRR 6 Safety profiles of
all participants
NCT05897268 Interventional 11 Recruiting 25 HCC 1 ORR 2 PFS 3 OS 4 DOR 5
DCR 6 ORR 7 PFS 8 OS 9 AE
NCT05096715 Interventional 1 Not 20 Unresectable HCC 1 Dose Limiting Toxicity Rate 2
yet recruiting PFS 3 OS 4 In-field response rate
5 Change in Child-Pugh Score 6
Out of field response rate
NCT05092373 Interventional 1 Recruiting 36 too much 1 To assess the safety and
tolerability of TTE, including the
maximum tolerated dose (MTD)
2 ORR 3 PFS 4 OS
NCT05578430 Interventional g Not 54 Resectable HCC 1 MPR 2 RFS 3 ORR 4 AE
yet recruiting
NCT05044676 Observational NA Recruiting 120 HCC 108
NCT05516628 Interventional )i Not 30 HCC 1 RFS 2 TTR 3 RFS 4 OS
yet recruiting
NCT06218511 Interventional 1 Recruiting 10 HCC 1 DFS 2 PFS 3 08 4 AE
NCT05625893 Interventional i Recruiting 63 HCC, Portal Vein Thrombosis 1 PES 2 AE 3 OS 4 Time-to-
progression 5 ORR 6 DCR 7
Local tumor progression rate
NCT04965454 Interventional s Recruiting 80 HCC Non-resectable 1 ORR 2 DCR
NCT05337137 Interventional 1 Recruiting 162 HCC 1 DLT 2 ORR 3 PFS
NCT06133062 Interventional I Recruiting 45 HCC Non-resectable 1 PFS 2 LC 3 TTP 4 ORR 5 OS
6 AE
NCT05537402 Interventional )i Recruiting 204 HCC 1 PFS 2 ORR 3 OS
NCT05717738 Observational NA Recruiting 300 HCC Non-resectable 1 Response Rate measured by
mRECIST criteria 2 Number of
Patients Amendable to Curative
Surgical Interventions 3 TTP 4
PFS 5 OS 6 Pathological
response 7 DCR 8 Quality of
Life (QoL)
NCT05168163 Interventional I Recruiting 122 HCC 1 0S8 2 PFS 3 ORR 4 DOR 5 AE
NCT05620771 Interventional )i Recruiting 84 HCC 1 PFS 2 TTP 23 ORR 4 DOR 5
CBR 6 OS 7 AE
NCT05389527 Interventional I Active, 43 HCC 1 MPR 2 PCR 3 Pathologic
not recruiting complete response (pCR) 4 ORR
5 RO resection rate 6 DFS 7 OS
8 AE
NCT05488522 Interventional 1 Recruiting 18 HCC 1 Primary Objective 2 Secondary
Objective 3 OS 4 PFS
NCT05101629 Interventional )i Active, 32 HCC 1 ORR 2 OS 3 Safety and toxicity
not recruiting
NCT05199285 Interventional )i Recruiting 40 HCC 1 ORR 2 OS 3 PFS 4 Disease
control 5 AE
NCT05822752 Interventional i Recruiting 120 HCC 1 BOR 2 DOR 3 PFS 4 OS
NCT05269381 Interventional 1 Recruiting 36 too much 1 AE 2 The number and
percentage of participants who
completed the sequencing with
satisfactory data quality
registration and identified at least
10 actionable peptides, meet the
eligibility criteria for registration,
and able to initiate vaccine
production 3
Immunogenicity responders
NCT05327738 Interventional )i ‘Withdrawn 0 HCC 1 Proportion of progression-free
participants 2 ORR 3 DCR 4
TTP 5 PFS 6 OS 7 Incidence of
grade >= 3 adverse events
NCT05377034 Interventional I Recruiting 176 Locally Advanced 1 BOR 2 DOR 3 TOR 4 PFS
Hepatocellular Carcinoma 508
NCT05286320 Interventional /i Not 27 Unresectable Hepatocellular 1 safety rate 2 ORR 3 PFS 4 OS
yet recruiting Carcinoma, Lenvatinib, 5 Immune biomarkers
Pembrolizumab, Stereotactic
Body Radiotherapy
NCT06024252 Observational NA Not 200 HCC 1 OS 2 PFS 3 ORR 4 One-year
yet recruiting survival rate 5 Immune-TACE
PFS 6 DCR 7 Treatment pattern
NCT05448677 Interventional ) Recruiting 196 HCC 1 PFS 2 ORR
NCT05223816 Interventional )i Recruiting 97 HCC, 1 Safety in Cohortl 2 ORR 3 PFS
Intrahepatic Cholangiocarcinoma
NCT05797805 Interventional 1/ Recruiting 108 Advanced 1 AE 2 DLT 3 Evaluate efficacy
Hepatocellular Carcinoma of tegavivint as a single agent
NCT05776875 Interventional )t Recruiting 24 HCC 1 AE 2 Response rate 3 Time to
progression 4 Time to TACE
progression (TTTP) 5 Time to
untaceable progression
NCT05908786 Interventional i Recruiting 150 HCC 1 MPR 2 PCR 3 Relapse-Free
Survival (RFS) 4 Event-Free
Survival (EFS) 5 OS
NCT05396937 Interventional )i Recruiting 42 HCC 1 ORR 2 Duration of Objective
Response (DoR) 3 DCR 4 TTP 5
PFS 6 OS
NCT05903456 Interventional I Not 20 HCC 1 ORR 2 PFS 3 OS 4 DCR 5
yet recruiting Disease Control Rate 6 DOR
7 AE
NCT06066333 Interventional I Recruiting 12 ACC, Adrenocortical Carcinoma, = 1 AE

Metastatic
Adrenocortical Carcinoma
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Oral ENMD-2076 for the Treatment of Patients with
Advanced Fibrolamellar Carcinoma.

A Randomized Three Arm Phase II Study of (1)
Everolimus, (2) Estrogen Deprivation Therapy (EDT)
‘With Leuprolide + Letrozole and (3) Everolimus + EDT
in Patients with Unresectable Fibrolamellar

Hepatocellular Carcinoma

DNAJBI-PRKACA neoepitope-based personalized
peptide vaccine adjuvanted with the TLR1/2 agonist
X81532 and MontanideTM ISA51 VG in a single FL-
HCC patient.

DNAJB1-PRKACA Fusion Kinase Peptide Vaccine
Combined with Nivolumab and Ipilimumab for Patients
with FLC

To evaluate the safety and tolerability of therapy with
nivolumab + fluorouracil (5-FU) + recombinant
interferon alpha 2b-like protein (IFN-alpha2b) in
patients with unresectable FLC in the context of
palliative systemic and prebiopsy therapy.

Of 35 patients who enrolled and received treatment, 1
(3%) had a partial response and 20 (57%) had stable
disease. Three deaths were reported on-study—two due to

disease progression and one due to pulmonary embolism
not related to ENMD-2076.

Stable disease was observed in 9 of 26 evaluable patients
(35%). PFS6 was 0%. Median overall survival (OS) was
12.4 months.

Patients can survive recurrence-free survival for more than
21 months after vaccination.

Pending

Pending

At present, there is no
comprehensive therapeutic
approach supporting the
further evaluation of ENMD-
2076 as a single agent.

There are side effects such as
nausea, vomiting, anemia,
and elevated

aspartate aminotransferase.

No released information

No released information

No released information
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Models

Patient-derived xenograft hFL-
HCC model
FLC-TD-2010

Patient-derived xenograft hFL-
HCC model

Patient-derived xenograft hFL-
HCC model

Metl

Ascites tumor cells derived
from FLC patient were cultured
briefly (a week or two) in
Kubota’s Medium (KM), a
serum-free medium designed
for endodermal stem/
progenitors. Rapid culture
selection resulted in organoids
of FLC epithelial cells
partnered with mesenchymal
stem/progenitors (precursors of
endothelia and stellate cells).
The selected organoids were
transplanted into NSG mice

FLC tumor samples were
donated from patients (aged 17
to 36 years; 4 women, 2 men)
undergoing surgical resection.
Tumor tissues were cut into
pieces and transplanted
subcutaneously,
intrahepatically, or under the
kidney capsule. A portion of
the tumors were digested into
single cells and injected into
NSG mice intrasplenically,
intrahepatically,

or subcutaneously.

21 patient-derived organoid
lines from 9 patients with FLCs
were cultured in either the
hepatocyte medium or
cholangiocyte medium,
including 6 from adjacent
normal liver. There are 3 from
primary FLCs and 12 from
metastatic FLCs.

Advantage

a. The FLC organoids
expressed the fusion gene
DNAJB1:PRKACA and had
morphological characteristics of
FLCs.

b. They are tumorigenic in

immune-compromised hosts
such as NSG mice

a. The DNAJB1:PRKACA
fusion gene and its fusion
protein remain stable
expression after multiple
passages of xenografts.

b. These PDX models have the
typical morphological features
of FLCs, such as eosinophilic
cytoplasm and areas of fibrosis.
. These models express 509
differentially expressed genes
of FLCs.

a. They express the fusion gene
and the FLC-associated genes
and have the morphological
characteristics of FLCs.

b. The organoid lines are from
different sites in the patients,
including adjacent non-
cancerous liver, and from
primary and metastatic FLCs.

Limitations

The initial tumor formation
took a long time (more than 6
months), but thereafter passage
took 2-3 months. All
transplanted FLC organoids
(100%) formed tumors even at
very low inoculum
concentrations (<100 cells).
However, the tumorigenesis
rate depended on the number
of organoids transplanted; was
increased by dietary
supplementation (e.g. HGF and
VEGF); and by transplantation
of organoids embedded in
hyaluronan hydrogels.

a. The success rate for
implantation of PDX material
into NSG mice was 30-35%.
b. The culture of PDX
materials required several
months to a year.

c. The PDX tumors might not
recapitulate the responses of
the patients to treatments.

d. During the evaluation of
candidate agents, the response
of implanted tumors to the
candidate agents may differ
from the tumors that has
developed spontaneously in

a patient.

a. The fibrolamellar bands can
only be observed in the original
tumor tissue.

b. The transcriptomes of the
tumor organoids clustered with
each other and with the
corresponding tumor tissue,
was distinct from that in
normal tissue and in

normal organoids.

Reference

Tsunekazu Oikawa et al.,
Nature Communications 2015

Gadi Lalazar et al., Cancer
Discovery 2021

Nicole J.C. Narayan et al.,
Stem cell Reports 2022
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Type of mutation
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Reference

DNAJB1:PRKACA

PRKARIA

BAP1

A heterozygous 400 kb
deletion mutation

PRKARIA
inactivating mutation

BAPI inactivating mutation

In almost all FLC patients

In FLC patients with a history
of Carney complex

More frequently in FLC female
patients without chronic liver
disease or cirrhosis

DNAJBI-PRKACA fusion
kinase peptide vaccine

PKA inhibitors
or immunomodulators

PKA inhibitors
or immunomodulators

Joshua N.
Honeyman et al., Science 2014
Rondell P.

Graham et al., Modern
Pathology 2015
Lars H.
Engelholm et al.,
Gastroenterology 2017

Rondell P.
Graham et al., Hepatology 2017

Theo Z
Hirsch et al.,
Journal of Hepatology 2020
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Fibrolamellar Carcinoma is a rare and fatal disease different from
hepatocellular carcinoma
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