Supplementary Material: The Significance of Systemic Inflam-
mation Markers in Intrahepatic Recurrence of Early-Stage
Hepatocellular Carcinoma after Curative Treatment

Bong Kyung Bae, Hee Chul Park *, Gyu Sang Yoo, Moon Seok Choi, Joo Hyun Oh and Jeong Il Yu *

Supplemental Material

Table S1. Univariable and multivariable cox regression analysis of intrahepatic recurrence free sur-
vival for patients who received hepatic resection or RFA as initial treatment.

Factors Univariable Multivariable
HR (95 % CI) p-value HR (95 % CI) p-value

Sex (Male) (1.();;—3?345) 0.001 (1.135.32—%(.)389) <0.001

Age (>60) (0_9715(171?173) 0.138 (1.0;;-?246) 0.008
Viral status (Viral) . 01161_51?32 0 0.028
AST (>40) ( 1.451%5_91(.)7 ) <0.001
ALT (>40) ( 1.18142_91‘.1415) <0.001

ALBl grade (2-3) (1.51156—?818) <0.001 (1.09152—11?340) <0.001
Child-Pugh score (6-9) ( 12912?1’55 o) <0.001
AFP (>100) o 911;111% 123) 0.783

n of tumor (2-3) (1.4;%7—2‘.1952) <0001 (1.1263:21%529) <0001
Tumor size (>5cm) 08 91 8(1?82 16) 0.502

BCLC stage (4) (1.04:51-?249) 0.004 (1.051(.)1-51?277) 0.003

Platelet (<150,000) . 44155_?73 5 <0.001 w0 01;_21“?’25 0 0.046
ANC (<2,500) ( 1.22153_31".1455) <0.001
NLR (>1.0) o 9;21351 ) 0.487

PLR (<65.0) (1.0;61—?257) 0.002 (1.0;(.)1—61%285) 0004
LMR (<4.0) o 941;_733 1) 0.155

ALRI (>15.0) ( 1.5346_?6845) <0.001 “ 3; ';(1)?’688) <0.001

Change in NLR (>1.1 fold) 2:395 <0.001 1515 <0.001

(2.194-2.614) (1.358-1.691)



. 2.651 1.964
Change in PLR (>1 fold) (2.428-2.895) <0.001 (1765-2.184) <0.001
. 2.237 1.605
<
Change in LMR (<1 fold) (2.048-2.443) <0.001 (1.452-1.774) <0.001
Change in ALRI (>1.1 fold) L.191 <0.001

(1.092-1.299)

RFA, radiofrequency ablation; AST, aspartate transaminase; ALT, alanine transferase; ALBI, albu-
min-bilirubin; AFP, alpha-fetoprotein; #n, number; BCLC, Barcelona Clinic Liver Cancer; PLT,
platelet; ANC, absolute neutrophil count; ALC, absolute lymphocyte count; AMC, absolute mono-
cyte count; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR, lym-
phocyte-to-monocyte ratio; ALRI, AST-to-lymphocyte ratio index.

Table S2. Univariable and multivariable results of binary logistic regression analysis for potential
factors of early and late intrahepatic recurrence for patients who received hepatic resection or RFA
as initial treatment.

(3.516-4.947)

(1.860-2.781)

(2.837-3.954)

(1.626-2.563)

Early IHR Late IHR
Factors Univariable Multivariable Univariable Multivariable
OR (95 % CI) p-value OR(95% CI) p-value OR (95 % CI) p-value OR (95 % CI) p-value

Sex (Male) (1.121(.)3:51?643) 0.002 (1.211;(?857) <0.001 (1.07152—91%551) 0006 (1.191;91?881) <0.001
Age (>60) (0.72('391%051) 0.174 (0.73;3?033) 0883
Viral status (Viral) . 1;4{??799) 0.002 (11 ;Ci?%?v) 0.001
AST(>40) (1.862;—92(.)575) <0.001 (1.5;67—52?057) <0.001
ALT (>40) (1.4;%6—91%994) <0.001 (1.2715.5{91?759) <0.001

ALBI grade (2-3) (2.055{72?950) <0.001 (1.31156—11%979) <0.001 (1.75;1;?465) <0.001 (1.2;55—31?920) <0.001
Child-Pugh score (6-9) (1.44;7-6;154) <0.001 (1.291;-?922) <0.001
AFP (>100) (0.991é1—91%423) 0.052 (0.92;51—??420) 0.067
 of tumor (2-3) (1.8;1%6;215) <0.001 (1.2;5'37—12?333) 0.001 (1.26156_?218) <0.001
Tumor size (>5cm) (. 7;89—9143 03) 0.965 ( 07;)8?6171 25) 0.651
BCLCstage (4) (1.09152—91%526) 0.002 (1.011;—?488) 0.031 (0.72%2?1?045) 0160

Platelet (<150,000) (1.6815’59—?328) <0.001 (1.0;52-715.5572) 0.020 (1.7&9-82?320) <0.001 (1.03152-91219) 0.023
ANC (£2,500) " 3336_21?897) <0.001 (1.261é61?711) <0.001

ALC (>1,200) (0.99132—11‘.1483) 0.058 (0.62(3);?1?006) 0.057 (1.1512.35—11?972) 0.002
AMC (>500) (0.8?5.59—71?173) 0821 (0.9115(1%290) 0343
NLR (>1.0) (O.Sifﬁzli%) 0799 (0.7? ééi51§024) 0.090

PLR (<650 (1.021é2—(f414) <0.001 (1.03152—615547) 0.022 (1.2iff§§688) <0.001 (1.151(‘)%21?757) 0.001
LMR (<4.0) (0.8716(1?310) 0.504 (0.8269—91:.%209) 0945

ALRI(<15.0) (1.8;1—92%592) <0.001 (1.822é2—62§809) <0.001 (1.4257-29131) <0.001 (1.4;;52?333) <0.001

Change in NLR (>1.1 fold) 4171 <0.001 2.274 <0.001 3.349 <0.001 2041 <0.001



4.820 3.128 3.978 2.928

hange in PLR (>1 fol 001 001 001 001
Changein PLR (-1fold) ) hog s 710p <0901 o5m03806) <00 (33784680 OO (23673621) OO0
. 3.563 2.354 2.770 2.290
<
Change in LMR (<1fold) 5 10 4197y 001 (1 osengag) 00 38 3041) 001 (1g63 0814 <0001
Change in ALRI (>1.1 fold) 1.285 0.001 1.124 0.161

(1.109-1.489) (0.954-1.324)

RFA, radiofrequency ablation; AST, aspartate transaminase; ALT, alanine transferase; ALBI, albu-
min-bilirubin; AFP, alpha-fetoprotein; #, number; BCLC, Barcelona Clinic Liver Cancer; ANC,
absolute neutrophil count; ALC, absolute lymphocyte count; AMC, absolute monocyte count;
NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-
monocyte ratio; ALRI, AST-to-lymphocyte ratio index

Table S3. Univariable and multivariable cox regression analysis of intrahepatic recurrence free sur-
vival for patients who received hepatic resection as initial treatment.

Factors Univariable Multivariable
HR (95 % CI) p-value HR (95 % CI) p-value
Sex (Male) (1.081(.)2—61?485) 0004 (1.04;2—33456) 0015
Age (>60) (0,8;9—71?118) 0752
Viral status (Viral) . 0;52_45503) 0.020
AST (>40) . 37165_5197 oy <0001
ALT (>40) . 16151115.; 191 <0.001
ALBI grade (2-3) 1 91 3317185 90) <0.001
Child-Pugh score (6-9) . 92141_233 16) 0.279
AFP (>100) o ;ﬁ‘i o 0.533
n of tumor (2-3) . 07173_7197 67) 0.011
Tumor size (>5cm) . 05142_512 489) 0.011 . 071;_91?557) 0.007
BCLC stage (A) . 1;5:21?5 R Y 1;;:?57 o <000
Platelet (<150,000) ( 1.151;2?481) <0.001
ANC (=2,500) (0.8;)(.)9—21?048) 0.213
ALC (> 1,200) ( 0.72;_21% 106) 0.380
AMC (<500) o. 951;191‘.1255) 0.202
NLR (>1.0) N 911;1552 16 0.450
PLR (<65.0) 09 ;ﬁf 1o1) 0472
LMR (<4.0) 11 5123_11850 5 <0.001
ALRI (>15.0) . 32155_11‘.1732) <0.001 . 3;;:2?740) <0.001
Change in NLR (>1.1 fold) 03 2236_35985) <0.001 ( 1.4;6_715'5 o67) <0.001
Change in PLR (>1 fold) 2.950 <0.001 2194 <0.001

(2.607-3.339)

(1.892-2.545)



. 2.542 1.947
<
Change in LMR (<1 fold) (2243-2.881) <0.001 (1.683-2.252) <0.001
Change in ALRI (>1.1 fold) 1.182 0.008

(1.045-1.337)

AST, aspartate transaminase; ALT, alanine transferase; ALBI, albumin-bilirubin; AFP, alpha-feto-
protein; n, number; BCLC, Barcelona Clinic Liver Cancer; PLT, platelet; ANC, absolute neutrophil
count; ALC, absolute lymphocyte count; AMC, absolute monocyte count; NLR, neutrophil-to-
lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; ALRI,
AST-to-lymphocyte ratio index.

Table S4. Univariable and multivariable results of binary logistic regression analysis for potential
factors of early and late intrahepatic recurrence for patients who received hepatic resection as initial

treatment.

Early IHR Late IHR
Factors Univariable Multivariable Univariable Multivariable
OR (95 % CI) p-value OR(95% CI) p-value OR (95 % CI) p-value OR (95 % CI) p-value
Sex (Male) (1.0322—?652) 0.048 (1.035121‘.1746) 0.046 (1.08}%{92%048) 0.013
Age (>60) (0.6357—?)%968) 0.024 (0.6;)%%3%009) 0.060
Viral status (Viral) (1.251;—2?265) 0.001 (1.2;47-9;573) 0.001 (1.03;:61?853) 0.048
AST (>40) (1.81252—?755) <0.001 (1.11765_723.104 0.002 (1.2§§6_22%o41) <0.001
ALT (+40) (1.42157_1244) <0.001 (1.2(};—11&.3898) <0.001
ALBI grade (2-3) (1.461£Ef418) <0.001 (1.652.3?92?733) <0.001 (1.47261—2%181) <0.001
Child-Pugh score (6-9) (1.0514.1%1%870) 0.020 (. 64(1);—3%255) 0.541 . 1;;_?;051) 0.007
AFP (>100) (0.92151-%419) 0213 (0.6&??124) 0308
n of tumor (2-3) (0.9515.;%?311) 0.077 (1.111§z62?777) 0.014 (1.0356-725.;789) 0.046
Tumor size (>5¢m) (1.04;?:?.1805) 0.022 (1.0212';3;003) 0.034 (0.6;)%?%222) 0430
BCLC stage (A) (1.311;—9;193) <0.001 (1.13('3?010) 0.010 (0.78559—2(.)159) 0432
Platelet (<150,000) ( 1.1555767) <0.001 (1.42{62?201) <0.001
ANC (2,500 (0.6;);?1?023) 0.081 (0.626{?053) 0130
ALC (>1,200) (0.62{551‘.1142) 0-287 (0.7;5(131(.)437) 0863
AMC (>500) (0.735.59—??236) 0910 (0.9351—51‘.1466) 0241
NLR (>1.0) (0.84;(161%342) 0612 (0.6;);111(.)033) 0.089
PLREGSO)  gpn gy 0221 (Lototssy 00
LMR (4.0) (1.1;5'2?745) 0.002 (0.9351-61?491) 0-244
ALRI(<15.0) (1.5;69—(5356) <0.001 (1.19146—2;214) 0.002 (1.321i6_62%091) <0.001 (1.44149_22(.)554) <0.001
Change in NLR (>1.1 fold) (3.5;1;?527) 0001 1.792&%%223) <0.001 (2'272;_?709) 0001 ) 1;.;_0; g 0003
Change in PLR (>1 fold) (3.9;169—6;184) 001, 5:’55322) <0.001 (3.2:61_?2 gy <0001 (2'5552%603) <0.001



. 3.69 2544 2.799 2,635
<
Changein LMR (<1fold) 5 550 4551y <0001 97030700 0 (9039.3499) 0001 (5 000-3472) 0001

. 1.225 1.062
Change in ALRI (>1.1 fold) (1.004-1.495) 0.045 (0.854-1321) 0.590

AST, aspartate transaminase; ALT, alanine transferase; ALBI, albumin-bilirubin; AFP, alpha-feto-
protein; N, number; BCLC, Barcelona Clinic Liver Cancer; ANC, absolute neutrophil count; ALC,
absolute lymphocyte count; AMC, absolute monocyte count; NLR, neutrophil-to-lymphocyte ra-
tio; PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-monocyte ratio; ALRI, AST-to-lym-
phocyte ratio index.

Table S5. Univariable and multivariable cox regression analysis of intrahepatic recurrence free
survival for patients who received RFA as initial treatment.

Factors Univariable Multivariable
HR (95 % CI) p-value HR (95 % CI) p-value
Sex (Male) (1.041%2—11?410) 0.010 (1.1822—?504) 0.001
Age (>60) (0.961;191?237) 0.173 (1.0;61—715.5340) 0.013
Viral status (Viral) 08 ;)19_8171 86) 0.886
AST (>40) s ;ﬁgf 690) <0.001
ALT (>40) ( 1.16153_25502) <0.001
ALBI grade (2-3) (1.4;(')6_11?831) <0.001 . 12142_?478) <0.001
Child-Pugh score (6-9) (12 91 OZZS 688) <0.001
AFP (>100) (1.05}%2_?445) 0008 (1.021i1—91§406) 0.027
n of tumor (2-3) . 361%6_11?904) <0.001 a. 07162—9195 69) 0.007
Tumor size (>5cm) (. 3555_20 169) 0.542
BCLC stage (4) (1.4’;6—21?841) <0001 (1.02(&?415) 0006
Platelet (<150,000) (1.2115?1268) <0.001
ANC (£2,500) . 16133:118 195) <0.001
ALC (>1,200) (0'8229_65112) 0.646
AMC (£500) o. %141_11%28 " 0.145
NLR (>1.0) ( 0.7%9_2?052) 0.195
1.227
PLR (<65.0) (1.085-1358) 0.001
LMR (<4.0) (0.7859-?027) 0.124 (1.0;;—91%369) 0.013
ALRL(>15.0) (1.3612.36—?885) <0.001 (1.2611%5—3?787) <0.001
Change in NLR (>1.1 fold) . 6;(.)%5089) <0.001 (11 21 ;_95494) <0.001
Change in PLR (>1 fold) ( 1.772;11;291) <0.001 ( 1.421;_5;909) <0.001
Change in LMR (<1 fold) 1855 <0.001 1.427 <0.001

(1.639-2.101)

(1.238-1.645)



. 1.200
Change in ALRI (>1.1 fold) (1.061-1357) 0.004
RFA, radiofrequency ablation; AST, aspartate transaminase; ALT, alanine transferase; ALBI, albu-
min-bilirubin; AFP, alpha-fetoprotein; N, number; BCLC, Barcelona Clinic Liver Cancer; PLT,
platelet; ANC, absolute neutrophil count; ALC, absolute lymphocyte count; AMC, absolute mono-
cyte count; NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR, lym-
phocyte-to-monocyte ratio; ALRI, AST-to-lymphocyte ratio index.

Table S6. Univariable and multivariable results of binary logistic regression analysis for potential
factors of early and late intrahepatic recurrence for patients who received RFA as initial treatment.

Early IHR Late IHR
Factors Univariable Multivariable Univariable Multivariable
OR(©5% p- OR (95 % p- ORO5% p- ORO5% p-
CI) value CI) value CI) value CI) value

1.597 Lot 1.435 1.610
Sex (Male) (1226- 0001 ) 407 g <0001 (LO71- 0016 (1165~ 0.004
2.080) 1.922) 2.227)
0.951 0.816
Age (>60) (0755 0.669 (0.630-  0.123
1.197) 1.056)
0.824 1.361
Viral status (Viral) ~ (0.596—  0.241 (0936  0.106
1.139) 1.977)
1.831 1.553
AST (>40) (1450 <0.001 (1198~ 0.001
2.313) 2.013)
1.723 1.502
ALT (>40) (1347-  <0.001 (1142~ 0.004
2.205) 1.977)
2.060 509 1.717 1.446
ALBIgrade (2-3) (1624~ <0.001 | |,c% )0 0006 (1318 <0001 (1051- 0.024
2.614) 2.236) 1.991)
, 1.617 1.580
Child-Pugh score 1 511 0001 (1.180-  0.002
(6-9) 2.106) 2.116)
1612 565 1.252
AFP (>100) (1184 0.002 0011  (0.880- 0211
219%) (1.106-2.216) L781)
2.198 693 1.239
nof tumor 2-3)  (1.566- <0.001 0016 (0.827- 0299
3085 (1.102-2.600) 1858)
1.885
Tumor size (>5cm) (0.170-  0.605 - -
20.847)
2,011 L3t 1.529
BCLCstage (A)  (1.590-  <0.001 0021 (1.178-  0.001
2542) (1.056-1.941) L985)
1.841 1.446
Platelet (<150,000)  (1.390-  <0.001 (1.068-  0.017
2.439) 1.958)
1.673 1.229 1.482
ANC (£2,500) (1.327-  <0.001 (0953- 0113 (1.077- 0.016
2.109) 1.585) 2.038)
1.086 0.961
ALC (>1,200) (0.838-  0.533 (0724~ 0784
1.406) 1.276)

AMC (>500) 1.074 0.604 1.114 0.477



(0.821— (0.827-
1.405) 1.500)
1.325 1.245
NLR (>1.0) (0.992-  0.057 (0.901-  0.183
1.770) 1.720)
1.497 Lsa 1.484 1.546
PLR (<65.0) (1191= 0001 | 107 oy 0001 (1150- 0002 (1142 0.005
1.882) 1.915) 2.095)
1.076 1.046
LMR (<4.0) (0.853-  0.539 (0.808- 0731
1.357) 1.355)
2.069 2316 1.590 2,010
ALRI (<15.0) (1564 <0001 | o7y <0001 (1177~ 0003 (1387~ <0001
2.738) 2.149) 2.913)
. 3.173 2.953 2247
Ch(a:;gle;;gm (2493~ <0.001 | 572;124832) <0.001 (2264— <0.001 (1.617- <0.001
' 4.039) 7o 3.852) 3.120)
, 3.572 3.069 2.336
Char‘filﬁiPLR (@810- <0001 , 2559?980 <0.001 (2358- <0.001 (1.714- <0.001
(>1 fold) 4.540) (2:235-3.980) 3.995) 3.183)
. 3.052 2.790 1.914
Charlglefnl‘dLMR (2403-  <0.001 12'0120 <0.001 (2143~ <0.001 (1.405- <0.001
(<1 fold) 3.877) (1.516-2.665) 3.631) 2.606)
. 1.381 1.226
Ch?i‘lgi lfr;lﬁ)LRI (1.097-  0.006 0.949-  0.119
' 1.737) 1.583)

RFA, radiofrequency ablation; AST, aspartate transaminase; ALT, alanine transferase; ALBI, albu-
min-bilirubin; AFP, alpha-fetoprotein; N, number; BCLC, Barcelona Clinic Liver Cancer; ANC,
absolute neutrophil count; ALC, absolute lymphocyte count; AMC, absolute monocyte count;
NLR, neutrophil-to-lymphocyte ratio; PLR, platelet-to-lymphocyte ratio; LMR, lymphocyte-to-
monocyte ratio; ALRI, AST-to-lymphocyte ratio index.
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Figure S1. Results of maximally selected chi-square statistics to find optimal cut-off value of SIMs
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Figure S2. IHFFS and OS stratified by PLR 150, which is generally considered significant.



