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Table S1 Baseline characteristics and survival analyses of CHC patients

Factors No. of Patients (N=223)

Overall Survival Cancer-specific Survival

3yr-OS 5yr-OS
Univariable Multivariate

3yr-CSS 5yr-CSS
Univariable Multivariate

P HR (95% CI) P P HR (95% CI) P

Year of Diagnosis 0.212 0.365

2004-2009 93 (41.7) 43.0 35.3 51.3 44.4

2010-2015 130 (58.3) 51.8 41.3 55.4 47.9

Age 0.106 0.332

≤60 112 (50.2) 52.2 43.9 56.7 49.6

>60 111 (49.8) 44.1 34.2 50.5 43.0

Sex 0.602 0.839

Female 68 (30.5) 53.9 39.3 57.3 43.9

Male 155 (69.5) 45.7 38.8 52.0 47.5

Race 0.907 0.732

White 166 (74.4) 73.5 39.6 52.2 47.2

Asia-Pacific 40 (17.9) 49.8 40.0 54.5 43.8

Black 17 (7.6) 94.1 29.6 66.0 39.6

AFP 0.960 0.625

Negative 59 (26.4) 49.2 41.8 51.4 47.4

Positive 107 (48.0) 45.2 36.6 51.3 42.4

Borderline/Unknown 57 (25.6) 52.4 42.0 60.8 55.1

First Malignant 0.465 0.020

Yes 182 (81.6) 46.4 38.1 50.0 43.2

No 41 (18.4) 56.1 43.7 70.4 62.0

Primary Tumor 0.770 0.456

Yes 210 (94.2) 48.3 38.8 53.5 45.9

No 13 (5.8) 46.2 46.2 56.6 56.6

Neoadjuvant Therapy 0.368 0.798

Yes 18 (8.1) 55.6 49.4 55.6 49.4

No 205 (91.9) 47.5 38.2 53.6 46.2

Tumor Number 0.101 0.032

Single 158 (70.9) 54.6 42.4 58.0 51.1

Multiple 65 (29.1) 39.8 31.2 43.2 35.5

Tumor Size 0.003 <0.001

≤5 cm 141 (63.2) 57.4 45.2 63.9 54.4 Reference

>5 cm 80 (35.9) 32.4 29.7 36.0 32.9 1.864 (1.214-2.863) 0.004

Unknown 2 (0.9) 0 0 0 0 - -

Surgery <0.001 <0.001

Hx 140 (62.8) 43.7 35.3 Reference 47.6 41.2 Reference

LD 23 (10.3) 21.7 16.3 2.383 (1.435-3.953) 0.001 35.6 26.7 2.788 (1.495-5.198) 0.001

LT 60 (26.9) 68.3 56.6 0.572 (0.373-0.878) 0.011 74.1 65.3 0.564 (0.331-0.961) 0.035

T Stage <0.001 <0.001

T1 94 (42.2) 63.8 50.6 Reference 72.0 61.6 Reference

T2 114 (51.1) 39.1 32.3 1.954 (1.357-2.812) <0.001 42.4 36.8 2.445 (1.603-3.731) <0.001

T3 6 (2.7) 33.3 33.3 1.962 (0.771-4.997) 0.158 41.7 41.7 1.202 (0.361-3.998) 0.764

T4 9 (4.0) 0 0 3.803 (1.613-8.963) 0.002 0 0 5.161 (2.081-12.801) <0.001

N Stage <0.001 0.043

N0 202 (90.6) 51.7 42.4 Reference 55.4 48.4

N1 17 (7.6) 11.8 5.9 2.366 (1.352-4.141) 0.003 33.2 16.6

NX 4 (1.8) 25.0 25.0 1.935 (0.602-6.221) 0.268 33.3 33.3

M Stage 0.006 0.001

M0 207 (92.8) 50.4 41.4 56.3 49.2

M1 12 (5.4) 16.7 8.3 16.7 8.3

MX 4 (1.8) 25.0 25.0 33.3 33.3

Grade 0.001 0.001

G1-G2 79 (35.4) 61.9 56.9 67.0 61.6

G3-G4 90 (40.4) 33.6 24.0 39.0 31.4

Unknown 54 (24.2) 51.9 38.2 57.0 47.8

Metavir Stage 0.514 0.676

F0-F3 37 (16.6) 47.9 47.9 49.3 49.3

F4 35 (15.7) 45.7 37.9 48.1 39.9

Unknown 151 (67.7) 48.7 38.0 56.2 47.8

CHC=Combined hepatocellular-cholangiocarcinoma; OS=Overall survival; CSS=Cancer-specific survival; HR=Hazard ratio; CI= Confidence interval; AFP=Alpha fetoprotein; LD=Local destruction; 
Hx=Hepatectomy; LT=Liver transplantation
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Table S2 Baseline characteristics of CHC patients according to different surgical approaches

Factors LT (n=60) Hx (n=140) LD (n=23) P (LT vs. Hx) P (LT vs. LD)

Year of Diagnosis 0.013 0.734

2004-2009 33 (55.0) 49 (35.0) 11 (47.8)

2010-2015 27 (45.0) 91 (65.0) 12 (52.2)

Age <0.001 0.008

≤60 44 (73.3) 59 (42.1) 9 (39.1)

>60 16 (26.7) 81 (57.9) 14 (60.9)

Sex 0.120 0.772

Female 14 (23.3) 50 (35.7) 4 (17.4)

Male 46 (76.7) 90 (64.3) 19 (82.6)

Race 0.022 0.141

White 51 (85.0) 96 (68.6) 19 (82.6)

Asia-Pacific 4 (6.7) 32 (22.9) 4 (17.4)

Black 5 (8.3) 12 (8.6) 0 (0)

AFP 0.554 0.547

Negative 19 (31.7) 34 (24.3) 6 (26.1)

Positive 26 (43.3) 68 (48.6) 13 (56.5)

Borderline/Unknown 15 (25.0) 38 (27.1) 4 (17.4)

First Malignant 0.278 1.000

Yes 46 (76.7) 118 (84.3) 18 (78.3)

No 14 (23.3) 22 (15.7) 5 (21.7)

Primary Tumor 0.013 1.000

Yes 53 (88.3) 137 (97.9) 20 (87.0)

No 7 (11.7) 3 (2.1) 3 (13.0)

Neoadjuvant Therapy <0.001 0.027

Yes 14 (23.3) 4 (2.9) 0 (0)

No 46 (76.7) 136 (97.1) 23 (100.0)

Tumor Number 0.011 0.747

Single 35 (58.3) 108 (77.1) 15 (65.2)

Multiple 25 (41.7) 32 (22.9) 8 (34.8)

Tumor Size <0.001 0.286

≤5 cm 56 (93.3) 66 (47.1) 19 (82.6)

>5 cm 4 (6.7) 72 (51.4) 4 (17.4)

Unknown 0 (0) 2 (1.4) 0 (0)

T Stage 0.058 0.268

T1 24 (40.0) 57 (40.7) 13 (56.5)

T2 36 (60.0) 68 (48.6) 10 (43.5)

T3 0 (0) 6 (4.3) 0 (0)

T4 0 (0) 9 (6.4) 0 (0)

N Stage 0.172 0.428

N0 57 (95.0) 125 (89.3) 20 (87.0)

N1 3 (5.0) 11 (7.9) 3 (13.0)

NX 0 4 (2.9) 0 (0)

M Stage 0.217 0.029

M0 59 (98.3) 125 (89.3) 19 (82.6)

M1 1 (1.7) 11 (7.9) 4 (17.4)

MX 0 (0) 4 (2.9) 0 (0)

Grade 0.001 0.023

G1-G2 30 (50.0) 45 (32.1) 4 (17.4)

G3-G4 13 (21.7) 70 (50.0) 7 (30.4)

Unknown 17 (28.3) 25 (17.9) 12 (52.2)

Metavir Stage <0.001 0.820

F0-F3 1 (1.7) 36 (25.7) 0 (0)

F4 16 (26.7) 13 (9.3) 6 (26.1)

Unknown 43 (71.7) 91 (65.0) 17 (73.9)

CHC=Combined hepatocellular-cholangiocarcinoma; LT=Liver transplantation; Hx=Hepatectomy; LD=Local destruction; AFP=Alpha fetoprotein.



© Annals of Translational Medicine. All rights reserved.  https://dx.doi.org/10.21037/atm-21-5391

Table S3 Comparison between LT and Hx in CHC patients after propensity score matching

Factors LT (n=37) Hx (n=37) P

Year of Diagnosis 0.245

2004-2009 21 (56.8) 15 (40.5)

2010-2015 16 (43.2) 22 (59.5)

Age 0.334

≤60 26 (70.3) 21 (56.8)

>60 11 (29.7) 16 (43.2)

Sex 1.000

Female 11 (29.7) 12 (32.4)

Male 26 (70.3) 25 (67.6)

Race 0.816

White 32 (86.5) 30 (81.1)

Asia-Pacific 3 (8.1) 4 (10.8)

Black 2 (5.4) 3 (8.1)

AFP 0.850

Negative 9 (24.3) 11 (29.7)

Positive 17(45.9) 15 (40.5)

Borderline/Unknown 11 (29.7) 11 (29.7)

First Malignant 1.000

Yes 28 (75.7) 29 (78.4)

No 9 (24.3) 12 (32.4)

Primary Tumor 0.201

Yes 32 (86.5) 36 (97.3)

No 5 (13.5) 1 (2.7)

Neoadjuvant Therapy 0.089

Yes 8 (21.6) 2 (5.4)

No 29 (78.4) 35 (94.6)

Tumor Number 0.472

Single 21 (56.8) 25 (67.6)

Multiple 16 (43.2) 12 (32.4)

Tumor Size 0.734

≤5 cm 33 (89.2) 31 (83.8)

>5 cm 4 (10.8) 6 (16.2)

T Stage 0.481

T1 14 (37.8) 18 (48.6)

T2 23 (62.2) 19 (51.4)

N Stage 1.000

N0 35 (94.6) 35 (94.6)

N1 2 (5.4) 2 (5.4)

M Stage –

M0 37 (100.0) 37 (100.0)

M1 0 (0) 0 (0)

Grade 0.349

G1-G2 18 (48.6) 17 (45.9)

G3-G4 8 (21.6) 13 (35.1)

Unknown 11 (29.7) 7 (18.9)

Metavir Stage 0.331

F0-F3 1 (2.7) 3 (8.1)

F4 9 (24.3) 5 (13.5)

Unknown 27 (73.0) 29 (78.4)

CHC=Combined hepatocellular-cholangiocarcinoma; LT=Liver transplantation; Hx=Hepatectomy; 
AFP=Alpha fetoprotein.

Table S4 Comparison between LT and LD in CHC patients after propensity score matching

Factors LT (n=23) LD (n=23) P

Year of Diagnosis 0.554

2004-2009 14 (60.9) 11 (47.8)

2010-2015 9 (39.1) 12 (52.2)

Age 0.376

≤60 13 (56.5) 9 (39.1)

>60 10 (43.5) 14 (60.9)

Sex 1.000

Female 3 (13.0) 4 (17.4)

Male 20 (87.0) 19 (82.6)

Race 0.148

White 20 (87.0) 19 (82.6)

Asia-Pacific 1 (4.3) 4 (17.4)

Black 2 (8.7) 0 (0)

AFP 0.334

Negative 9 (39.1) 6 (26.1)

Positive 8 (34.8) 13 (56.5)

Borderline/Unknown 6 (26.1) 4 (17.4)

First Malignant 1.000

Yes 18 (78.3) 18 (78.3)

No 5 (21.7) 5 (21.7)

Primary Tumor 1.000

Yes 19 (82.6) 20 (87.0)

No 4 (17.4) 3 (13.0)

Neoadjuvant Therapy -

Yes 0 (0) 0 (0)

No 23 (100.0) 23 (100.0)

Tumor Number 1.000

Single 16 (69.6) 15 (65.2)

Multiple 7 (30.4) 8 (34.8)

Tumor Size 0.662

≤5 cm 21 (91.3) 19 (82.6)

>5 cm 2 (8.7) 4 (17.4)

T Stage 1.000

T1 13 (56.5) 13 (56.5)

T2 10 (43.5) 10 (43.5)

N Stage 0.232

N0 23 (100.0) 20 (87.0)

N1 0 (0) 3 (13.0)

M Stage 0.116

M0 23 (100.0) 19 (82.6)

M1 0 (0) 4 (17.4)

Grade 0.148

G1-G2 10 (43.5) 4 (17.4)

G3-G4 4 (17.4) 7 (30.4)

Unknown 9 (39.1) 12 (52.2)

Metavir Stage 0.580

F0-F3 1 (4.3) 0 (0)

F4 5 (21.7) 6 (26.1)

Unknown 17 (73.9) 17 (73.9)

CHC=Combined hepatocellular-cholangiocarcinoma; LT=Liver transplantation; LD=Local 
destruction; PSM=Propensity Score Matching; AFP=Alpha fetoprotein AFP=Alpha fetoprotein.
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Table S5 Baseline characteristics of LT recipients according to different subtypes of primary liver cancer

Factors CHC (n=60) HCC (n=3164) ICC (n=63) P (CHC vs. HCC) P (CHC vs. ICC)

Year of Diagnosis 0.777 0.644

2004-2009 33 (55.0) 1,655 (52.3) 31 (49.2)

2010-2015 27 (45.0) 1,509 (47.7) 32 (50.8)

Age 0.218 0.246

≤60 44 (73.3) 2,051 (64.8) 39 (61.9)

>60 16 (26.7) 1,113 (35.2) 24 (38.1)

Sex 0.891 0.515

Female 14 (23.3) 688 (21.7) 19 (30.2)

Male 46 (76.7) 2,476 (78.3) 44 (69.8)

Race 0.542 0.994

White 51 (85.0) 2,471 (78.1) 54 (85.7)

Asia-Pacific 4 (6.7) 372 (11.8) 4 (6.3)

Other 5 (8.3) 300 (9.5) 5 (7.9)

Unknown 0 (0) 21 (0.7) 0 (0)

AFP 0.811 0.074

Negative 19 (31.7) 932 (29.5) 16 (25.4)

Positive 26 (43.3) 1,504 (47.5) 19 (30.2)

Borderline/Unknown 15 (25.0) 728 (23.0) 28 (44.4)

First Malignant <0.001 0.304

Yes 46 (76.7) 2,959 (93.5) 42 (66.7)

No 14 (23.3) 205 (6.5) 21 (33.3)

Primary Tumor <0.001 0.016

Yes 53 (88.3) 3,144 (99.4) 63 (100.0)

No 7 (11.7) 20 (0.6) 0 (0)

Neoadjuvant Therapy 0.177 1.000

Yes 14 (23.3) 1,025 (32.4) 14 (22.2)

No 46 (76.7) 2,139 (67.6) 49 (77.8)

Tumor Number 1.000 0.001

Single 35 (58.3) 1,862 (58.8) 54 (85.7)

Multiple 25 (41.7) 1,302 (41.2) 9 (14.3)

Tumor Size 0.336 0.023

≤2 cm 25 (41.7) 1,128 (35.7) 20 (31.7)

>2 cm 35 (58.3) 1,999 (63.2) 38 (60.3)

Unknown 0 (0) 37 (1.2) 5 (7.9)

T Stage 0.028 0.005

T1 24 (40.0) 1,677 (53.0) 34 (54.0)

T2 36 (60.0) 1,336 (42.2) 23 (36.5)

T3 0 (0) 87 (2.7) 0 (0)

T4 0 (0) 64 (2.0) 6 (9.5)

N Stage 0.014 0.023

N0 57 (95.0) 3,091 (97.7) 51 (81.0)

N1 3 (5.0) 21 (0.7) 9 (14.3)

NX 0 (0) 52 (1.6) 3 (4.8)

M Stage 0.672 0.380

M0 59 (98.3) 3,150 (99.6) 60 (95.2)

M1 1 (1.7) 14 (0.4) 1 (1.6)

MX 0 (0) 0 (0) 2 (3.2)

Grade 0.002 0.808

G1-G2 30 (50.0) 1,971 (62.3) 32 (50.8)

G3-G4 13 (21.7) 276 (8.7) 16 (25.4)

Unknown 17 (28.3) 917 (29.0) 15 (23.8)

Metavir Stage 0.034 0.496

F0-F3 1 (1.7) 161 (5.1) 2 (3.2)

F4 16 (26.7) 1,255 (39.7) 22 (34.9)

Unknown 43 (71.7) 37 (1.2) 39 (61.9)

Milan Criteria 0.532 0.645

Within 33 (55.0) 1,698 (53.7) 35 (55.6)

Beyond 14 (23.3) 603 (19.1) 18 (28.6)

Unknown 13 (21.7) 863 (27.3) 10 (15.9)

UCSF Criteria 0.463 0.041

Within 34 (56.7) 1,746 (55.2) 37 (58.7)

Beyond 7 (11.7) 249 (7.9) 16 (25.4)

Unknown 19 (31.7) 1,169 (36.9) 10 (15.9)

LT=Liver transplantation; CHC=Combined hepatocellular-cholangiocarcinoma; HCC=Hepatocellular carcinoma; ICC=Intrahepatic cholangiocarcinoma; AFP=Alpha fetoprotein; UCSF=University of California, 
San Francisco.
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Table S6 Comparison between CHC and HCC patients with liver transplantation after propensity score 
matching

Factors CHC (n=60) HCC (n=60) P

Year of Diagnosis 1.000

2004-2009 33 (55.0) 34 (56.7)

2010-2015 27 (45.0) 26 (43.3)

Age 0.833

≤60 44 (73.3) 46 (76.7)

>60 16 (26.7) 14 (23.3)

Sex 0.354

Female 14 (23.3) 9 (15.0)

Male 46 (76.7) 51 (85.0)

Race 0.360

White 51 (85.0) 45 (75.0)

Asia-Pacific 4 (6.7) 8 (13.3)

Other 5 (8.3) 7 (11.7)

AFP 0.846

Negative 19 (31.7) 18 (30.0)

Positive 26 (43.3) 29 (48.3)

Borderline/Unknown 15 (25.0) 13 (21.7)

First Malignant 1.000

Yes 46 (76.7) 46 (76.7)

No 14 (23.3) 14 (23.3)

Primary Tumor 0.601

Yes 53 (88.3) 50 (83.3)

No 7 (11.7) 10 (16.7)

Neoadjuvant Therapy 1.000

Yes 14 (23.3) 13 (21.7)

No 46 (76.7) 47 (78.3)

Tumor Number 1.000

Single 35 (58.3) 36 (60.0)

Multiple 25 (41.7) 24 (40.0)

Tumor Size 1.000

≤2 cm 25 (41.7) 25 (41.7)

>2 cm 35 (58.3) 35 (58.3)

T Stage 0.712

T1 24 (40.0) 27 (45.0)

T2 36 (60.0) 33 (55.0)

N Stage 1.000

N0 57 (95.0) 58 (96.7)

N1 3 (5.0) 2 (3.3)

M Stage 1.000

M0 59 (98.3) 59 (98.3)

M1 1 (1.7) 1 (1.7)

Grade 0.331

G1-G2 30 (50.0) 35 (58.3)

G3-G4 13 (21.7) 7 (11.7)

Unknown 17 (28.3) 18 (30.0)

Metavir Stage 0.814

F0-F3 1 (1.7) 1 (1.7)

F4 16 (26.7) 13 (21.7)

Unknown 43 (71.7) 46 (76.7)

Milan Criteria 0.899

Within 33 (55.0) 35 (58.3)

Beyond 14 (23.3) 12 (20.0)

Unknown 13 (21.7) 13 (21.7)

UCSF Criteria 0.908

Within 34 (56.7) 35 (58.3)

Beyond 7 (11.7) 8 (13.3)

Unknown 19 (31.7) 17 (28.3)

CHC=Combined hepatocellular-cholangiocarcinoma; HCC=Hepatocellular carcinoma; AFP=Alpha 
fetoprotein; UCSF=University of California, San Francisco

Table S7 Comparison between CHC and ICC patients with liver transplantation after propensity score 
matching

Factors CHC (n=37) ICC (n=37) P

Year of Diagnosis 1.000

2004-2009 21 (56.8) 20 (54.1)

2010-2015 16 (43.2) 17(45.9)

Age 0.093

≤60 27 (73.0) 19 (51.4)

>60 10 (27.0) 18 (48.6)

Sex 0.595

Female 8 (21.6) 11 (29.7)

Male 29 (78.4) 26 (70.3)

Race 0.842

White 31 (83.8) 31 (83.8)

Asia-Pacific 3 (8.1) 4 (10.8)

Other 3 (8.1) 2 (5.4)

AFP 0.578

Negative 12 (32.4) 8 (21.6)

Positive 13 (35.1) 15 (40.5)

Borderline/Unknown 12 (32.4) 14 (37.8)

First Malignant 0.191

Yes 30 (81.1) 24 (64.9)

No 7 (18.9) 13 (35.1)

Primary Tumor -

Yes 37 (100.0) 37 (100.0)

No 0 (0) 0 (0)

Neoadjuvant Therapy 1.000

Yes 8 (21.6) 8 (21.6)

No 29 (78.4) 29 (78.4)

Tumor Number 1.000

Single 8 (21.6) 8 (21.6)

Multiple 29 (78.4) 29 (78.4)

Tumor Size 0.106

≤2 cm 15 (40.5) 12 (32.4)

>2 cm 21 (59.5) 22 (59.5)

Unknown 0 (0) 3 (8.1)

T Stage 1.000

T1 19 (51.4) 20 (54.1)

T2 18 (48.6) 17 (45.9)

N Stage 1.000

N0 34 (94.6) 35 (94.6)

N1 3 (5.4) 2 (5.4)

M Stage 1.000

M0 36 (97.3) 36 (97.3)

M1 1 (2.7) 1 (2.7)

Grade 0.839

G1-G2 19 (51.4) 21 (56.8)

G3-G4 9 (24.3) 7 (18.9)

Unknown 9 (24.3) 9 (24.3)

Metavir Stage 0.509

F0-F3 0 (0) 1 (2.7)

F4 11 (29.7) 13 (35.1)

Unknown 26 (70.3) 23 (62.2)

Milan Criteria 0.132

Within 27 (73.0) 20 (54.1)

Beyond 8 (21.6) 10 (27.0)

Unknown 2 (5.4) 7 (18.9)

UCSF Criteria 0.220

Within 28 (75.7) 21 (56.8)

Beyond 5 (13.5) 8 (21.6)

Unknown 4 (10.8) 8 (21.6)

CHC=Combined hepatocellular-cholangiocarcinoma; ICC=Intrahepatic cholangiocarcinoma; 
AFP=Alpha fetoprotein; UCSF=University of California, San Francisco.
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Table S8 Baseline characteristics of CHC patients with liver transplantation in the training and  
validation set

Factors Training set (n=30) Validation set (n=30) P

Year of Diagnosis 1.000

2004-2009 16 (53.3) 17 (56.7)

2010-2015 14 (46.7) 13 (43.3)

Age 0.381

≤60 20 (66.7) 24 (80.0)

>60 10 (33.3) 6 (20.0)

Sex 0.360

Female 9 (30.0) 5 (16.7)

Male 21 (70.0) 25(83.3)

Race 0.543

White 26 (86.7) 25 (83.3)

Asia-Pacific 1 (3.3) 3 (10.0)

Other 3 (10.0) 2 (6.7)

AFP 0.311

Negative 9 (30.0) 10 (33.3)

Positive 11 (36.7) 15 (50.0)

Borderline/Unknown 10 (33.3) 5 (16.7)

First Malignant 0.760

Yes 24 (80.0) 22 (73.3)

No 6 (20.0) 8 (26.7)

Primary Tumor 0.421

Yes 28 (93.3) 25 (83.3)

No 2 (6.7) 5 (16.7)

Neoadjuvant Therapy 0.760

Yes 8 (26.7) 6 (20.0)

No 22 (73.3) 24 (80.0)

Tumor Number 0.116

Single 21 (70.0) 14 (46.7)

Multiple 9 (30.0) 16 (53.3)

Tumor Size 0.793

≤2 cm 12 (40.0) 13 (43.3)

>2 cm 18 (60.0) 17 (56.7)

T Stage 0.429

T1 14 (46.7) 10 (33.3)

T2 16 (53.3) 20 (66.7)

N Stage 1.000

N0 28 (93.3) 29 (96.7)

N1 2 (6.7) 1 (3.3)

M Stage 1.000

M0 30 (100.0) 29 (96.7)

M1 0 (0) 1 (3.3)

Grade 0.643

G1-G2 16 (53.3) 14 (46.7)

G3-G4 5 (16.7) 8 (26.7)

Unknown 9 (30.0) 8 (26.7)

Metavir Stage 0.275

F0-F3 0 (0) 1 (3.3)

F4 6 (20.0) 10 (33.3)

Unknown 24 (80.0) 19 (63.3)

Milan Criteria 0.057

Within 21 (70.0) 12 (40.0)

Beyond 4 (13.3) 10 (33.3)

Unknown 5 (16.7) 8 (26.7)

UCSF Criteria 0.106

Within 21 (70.0) 13 (43.3)

Beyond 2 (6.7) 5 (16.7)

Unknown 7 (23.3) 12 (40.0)

CHC=Combined hepatocellular-cholangiocarcinoma; AFP=Alpha fetoprotein; UCSF=University of 
California, San Francisco.
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Table S9 Survival analyses of CHC patients with liver transplantation in the training set

Factors No. of Patients (N=30)

Overall Survival Cancer-specific Survival

3yr-OS 5yr-OS
Univariable Multivariate

3yr-CSS 5yr-CSS
Univariable Multivariate

P HR (95% CI) P P HR (95% CI) P

Age 0.051 0.183

≤60 20 (66.7) 60.0 48.9 69.6 61.9

>60 10 (33.3) 90.0 90.0 90.0 90.0

Sex 0.239 0.192

Female 9 (30.0) 55.6 55.6 64.8 64.8

Male 21 (70.0) 76.2 64.9 81.0 73.6

AFP 0.818 0.430

Negative/Unknown 19 (63.3) 68.4 63.2 78.9 78.9

Positive 11 (36.7) 72.7 62.3 72.7 62.3

First Malignant 0.838 0.605

Yes 24 (80.0) 70.8 61.1 75.0 68.8

No 6 (20.0) 66.7 66.7 83.3 83.3

Primary Tumor 0.751 0.490

Yes 28 (93.3) 71.4 62.2 78.6 72.0

No 2 (6.7) 50.0 50.0 50.0 50.0

Neoadjuvant Therapy 0.981 0.873

Yes 8 (26.7) 75.0 75.0 75.0 75.0

No 22 (73.3) 68.2 55.7 77.3 67.6

Tumor Number 0.044 0.029

Single 21 (70.0) 81.0 76.2 Reference 85.7 85.7 Reference

Multiple 9 (30.0) 44.4 29.6 13.232 (2.478-70.653) 0.003 55.6 37.0 20.794 (2.759-156.714) 0.003

Tumor Size 0.233 0.408

≤2 cm 12 (40.0) 77.8 70.7 Reference 83.3 75.8 Reference

>2 cm 18 (60.0) 50.0 50.0 7.836 (1.594-38.515) 0.011 66.7 66.7 9.352 (1.307-66.936) 0.026

Vascular Invasion 0.603 0.408

No 21 (70.0) 71.4 61.2 Reference 81.0 69.4 Reference

Yes 9 (30.0) 55.6 55.6 3.640 (1.004-13.192) 0.049 66.7 66.7 5.036 (1.099-23.069) 0.037

CHC=Combined hepatocellular-cholangiocarcinoma; OS=Overall survival; CSS=Cancer-specific survival; HR=Hazard ratio; CI= Confidence interval; AFP=Alpha fetoprotein.


