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[(BE] a« WT=FMELER (tertiary lymphoid structure, TLS ) XF HF4H % ( hepatocellular carcinoma, HCC )
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4FVLER ( propensity score matching, PSM ) 8/ R4 &, KA Kaplan-Meier #4714k | log-rank &5 DL K Cox Hb 5 AU AR
A, 43Hr TLS X2 AR J5HB) TACE a7 BEFE M., 4% PSMAE], TLS M4 (n=101) BMITE kKA

( recurrent-free survival, RFS ) M ETERY (overall survival, OS ) # TLS FAtE4 (=99 ) #EK ( P<<0.001) . PSM /5,
TLS FHME41 A1 TLS BHEAL % 69 fil, PAI L FER 2R LS ¥E X, TLS M4 R RFS (P<0.001) K&
0S (P=0.002) {3 ELMEK . Cox HHIRGHIAILE R Box, MIRALEA TLS B2 R5Hi B TACE Ry7 & 71
RFS (HR=0.240, P<0.001) &% OS (HR=0.282, P<<0.001) HB AR, 345 GlRE WA/ BoR, FEMREHLTT
TE TLS AU, 52658 TACE B985 F4] RFS (P=0.034) F10S (P=0.018) LT R#EZHiA TACE 8%, ik
B TACE 573EAFEAE TLS BB F PR %, 4 TLS ARG ) TACE 5P B35 WS B 4847

[X@R] =JURCEH,; A, 2SEKTRIER; TIE L

[hESES] R7357 [CHffRER] A

The impact of tertiary lymphoid structure on the efficacy of postoperative adjuvant transcatheter arterial
chemoembolization in patients with hepatocellular carcinoma

MENG Fansheng', YANG Haokang’, YANG Biwei'"
1. Department of Hepatic Oncology, Zhongshan Hospital, Fudan University, Shanghai 200032, China
2. Clinical Medical College, Fudan University, Shanghai 200433, China

[ Abstract] Objective To explore the impact of tertiary lymphoid structure (TLS) on the efficacy of adjuvant transcatheter
arterial chemoembolization (TACE) following curative resection in patients with hepatocellular carcinoma (HCC). Methods A
retrospective study enrolled 200 patients receiving adjuvant TACE and 145 non-TACE controls who underwent curative resection for
HCC at the Department of Hepatobiliary Surgery, Zhongshan Hospital, Fudan University from January 2011 to December 2015.
Tumor tissue sections were evaluated for TLS through hematoxylin-eosin (HE) staining. Two hundred patients receiving TACE
treatment were divided into the TLS positive group and the TLS negative group. Propensity score matching (PSM) was used to
reduce confounding factors. Kaplan-Meier survival curves, log-rank tests and Cox proportional hazards model were employed to
assess the impact of TLS on prognosis of patients receiving postoperative adjuvant TACE. Results Before PSM, the TLS positive
group (n=101) had significantly longer early recurrence-free survival (RFS) and overall survival (OS) compared to TLS negative
group (=99, P<<0.001). After PSM, there were 69 cases in both the TLS positive and TLS negative groups, with no statistically
significant differences in baseline data between the two groups. The TLS positive group still showed significantly longer early RFS
(P<<0.001) and OS (P=0.002). The results of the Cox proportional hazards model indicated that the presence of TLS in tumor tissue
was an independent protective factor for early RFS (HR=0.240, P<<0.001) and OS (HR=0.282, P<<0.001) in patients undergoing
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postoperative adjuvant TACE treatment. Subgroup analysis of 345 patients showed that among patients with TLS present in tumor
tissue, those receiving adjuvant TACE had longer early RFS (P=0.034) and OS (P=0.018) compared to those who did not receive

adjuvant TACE, while the efficacy of adjuvant TACE was not significant in patients without TLS. Conclusions TLS is an

important indicator affecting the efficacy of postoperative adjuvant TACE and patient prognosis.
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Figure 1 Schematic diagram of tertiary lymphoid
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Original magnification: X20.
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F 1 FWAREZIARE TACE BE PSM BIJG I R A IEFFHE L
Table 1 Comparison of clinical and pathological characteristics before and after PSM between the two groups of

patients receiving postoperative TACE

n(%)
Before PSM After PSM
Characteristic TLS positive TLS negative p TLS positive TLS negative P
(n=101) (n=99) (n=69) (n=69)
Male 89(88.1) 85(85.9) 0.635 60(87.0) 60(87.0) 1.000
Age>60 years 37(36.6) 42(42.4) 0.402 29(42.0) 30(43.5) 0.863
History of hepatitis 87(86.1) 90(90.9) 0.290 12(17.4) 6(8.7) 0.129
History of cirrhosis 57(56.4) 60(60.6) 0.550 39(56.5) 42(60.9) 0.604
Tumor maximum diameter>5 cm 20(19.8) 42(42.4) 0.001 19(27.5) 19(27.5) 1.000
Tumor number>>1 16(15.8) 20(20.2) 0.422 11(15.9) 16(23.2) 0.283
Satellite nodule 9(8.9) 12(12.1) 0.459 5(7.2) 5(7.2) 1.000
Tumor embolus 7(6.9) 14(14.1) 0.096 6(8.7) 5(7.2) 0.753
Tumor envolope 43(42.6) 48(48.5) 0.401 36(52.2) 32(46.4) 0.496
Ascites 9(8.9) 9(9.1) 0.965 7(10.1) 7(10.1) 1.000
BCLC stage B-C 32(31.7) 54(54.5) 0.001 27(39.1) 28(40.6) 0.862
Poor differentiation 37(36.6) 35(35.4) 0.850 27(39.1) 23(33.3) 0.479
Macrovascular invasion 31(30.7) 43(43.4) 0.062 24(34.8) 25(36.2) 0.859
HBsAg positive 82(81.2) 85(85.9) 0.374 52(75.4) 57(82.6) 0.296
AFP>20 ng/mL 56(55.4) 56(56.6) 0.873 39(56.5) 34(49.3) 0.394
CEA>5 ng/mL 10(9.9) 0.193 7(10.1) 5(7.2) 0.546
CA19-9>37 U/mL 14(13.9) 18(18.2) 0.405 11(15.9) 12(17.4) 0.819
PLT<101X10°/L 18(17.8) 24(24.2) 0.265 11(15.9) 17(24.6) 0.204
ALT>40 U/L 35(34.7) 38(38.4) 0.584 26(37.7) 26(37.7) 1.000
AST>35U/L 31(30.7) 36(36.4) 0.396 25(36.2) 23(33.3) 0.721
ALP>135U/L 7(6.9) 10(10.1) 0.422 6(8.7) 6(8.7) 1.000
GGT>45U/L 48(47.5) 56(56.6) 0.201 36(52.2) 37(53.6) 0.865
TB>20.4 umol/L 9(8.9) 13(13.1) 0.340 7(10.1) 10(14.5) 0.437
ALB>55 g/L 4(4.0) 0.369 2(2.9) 1(1.4) 1.000
PT>13s 18(17.8) 13(13.1) 0.359 12(17.4) 8(11.6) 0.333

TACE: transcatheter arterial chemoembolization; PSM: propensity score matching; TLS: tertiary lymphoid structure; BCLC:
Barcelona Clinic Liver Cancer; HBsAg: hepatitis B surface antigen; AFP: alpha-fetoprotein; CEA: carcinoembryonic antigen; CA19-9:
carbohydrate antigen 19-9; PLT: platelet; ALT: alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline
phosphatase; GGT: gamma-glutamyl transpeptidase; TB: total bilirubin; ALB: albumin; PT: prothrombin time.
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2 PSM ILEHIS TLS 5% AR5 TACE £E&EMWEHXER

Figure 2 Relationship between TLS and prognosis in patients receiving postoperative TACE before and after PSM
A: Comparison of early recurrence probability between the two groups before PSM; B, C: Kaplan-Meier curve of recurrence-
free survival and overall survival before PSM; D: Comparison of early recurrence probability between the two groups after PSM; E,
F: Kaplan-Meier curve of recurrence-free survival and overall survival after PSM. PSM: propensity score matching; TLS: tertiary

lymphoid structure; TACE: transcatheter arterial chemoembolization.

R2 BEIRETACE BERPLEREFHERERMEZER Cox EEASHT
Table 2 Univariate and multivariate Cox regression analyses of early recurrence-free survival in patients receiving
postoperative TACE
Variable Univariate analysis Multivariate analysis
HR(95%CTI) P HR(95%CT) P
Male 0.763(0.448-1.299) 0.319
Age>60 years 0.737(0.494-1.099) 0.135
History of hepatitis 0.897(0.481-1.675) 0.734
History of cirrhosis 1.433(0.961-2.138) 0.078
Tumor maximum diameter>5 cm 1.722(1.195-2.627) 0.004 0.644(0.348-1.195) 0.163
Tumor number>1 1.476(0.936-2.327) 0.094
Satellite nodule 2.870(1.723-4.781) <0.001 1.744(0.945-3.218) 0.075
Tumor embolus 3.622(2.191-5.988) <0.001 1.732(0.910-3.297) 0.094
Tumor envolope 1.707(1.164-2.504) 0.006 1.428(0.931-2.190) 0.103
Ascites 2.322(1.321-4.080) 0.003 2.531(1.372-4.670) 0.003
BCLC stage B-C 2.327(1.584-3.420) <0.001 1.914(0.998-3.669) 0.051
Poor differentiation 1.334(0.905-1.967) 0.145
Macrovascular invasion 1.902(1.296-2.789) 0.001 1.060(0.664-1.691) 0.808
HBsAg positive 1.690(0.946-3.021) 0.076
AFP>20 ng/mL 1.712(1.150-2.548) 0.008 1.533(0.981-2.394) 0.061
CEA>5 ng/mL 0.892(0.434-1.835) 0.757
CA19-9>37 U/mL 2.196(1.416-3.407) <<0.001 1.679(1.048-2.689) 0.031
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Continued table 2
Variable Univariate analysis Multivariate analysis
HR(95%CT) P HR(95%CI) P
PLT<\101X10°L 1.493(0.958-2.325) 0.076
ALT>40 U/L 1.777(1.210-2.609) 0.003 1.377(0.817-2.321) 0.229
AST>35U/L 1.810(1.230-2.665) 0.003 1.260(0.730-2.175) 0.407
ALP>135U/L 2.275(1.293-4.001) 0.004 1.872(0.966-3.631) 0.063
GGT>45U/L 1.827(1.237-2.700) 0.002 1.083(0.684-1.715) 0.735
TB>20.4 umol/L 1.405(0.786-2.511) 0.252
ALB>55g/L 0.978(0.310-3.083) 0.970
PT>13s 0.612(0.336-1.117) 0.110
TLS positive 0.284(0.188-0.427) <<0.001 0.240(0.155-0.371) <0.001

TACE: transcatheter arterial chemoembolization; HR: hazard ratio; BCLC: Barcelona Clinic Liver Cancer; HBsAg: hepatitis B
surface antigen; AFP: alpha-fetoprotein; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; PLT: platelet; ALT:
alanine aminotransferase; AST: aspartate aminotransferase; ALP: alkaline phosphatase; GGT: gamma-glutamyl transpeptidase; TB:

total bilirubin; ALB: albumin; PT: prothrombin time; TLS: tertiary lymphoid structure.

®3 HEIRETACE BEREFHRREMEZEE Cox MPFSH

Table 3 Univariate and multivariate Cox regression analyses of overall survival in patients receiving postoperative

TACE
Variable Univariate analysis Multivariate analysis
HR(95%CT) P HR(95%CT) P
Male 1.010(0.538-1.899) 0.974
Age>60 years 0.854(0.558-1.309) 0.470
History of hepatitis 1.124(0.598-2.112) 0.717
History of cirrhosis 1.757(1.118-2.761) 0.015 1.468(0.919-2.345) 0.108
Tumor maximum diameter>>5 cm 1.847(1.208-2.824) 0.005 0.818(0.413-1.621) 0.565
Tumor number> 1 1.457(0.885-2.399) 0.139
Satellite nodule 3.353(1.944-5.784) <0.001 1.831(0.951-3.528) 0.070
Tumor embolus 5.255(3.124-8.838) <0.001 3.216(1.611-6.420) 0.001
Tumor envolope 1.578(1.042-2.389) 0.031 1.163(0.736-1.836) 0.518
Ascites 1.746(0.927-3.287) 0.084
BCLC stage B-C 2.289(1.508-3.473) <0.001 1.230(0.591-2.560) 0.579
Poor differentiation 1.443(0.948-2.197) 0.087
Macrovascular invasion 2.112(1.396-3.197) <0.001 1.231(0.745-2.036) 0417
HBsAg positive 3.068(1.416-6.648) 0.004 2.513(1.137-5.552) 0.023
AFP>20 ng/mL 1.536(1.005-2.348) 0.047 1.104(0.686-1.775) 0.684
CEA>5 ng/mL 0.997(0.461-2.157) 0.994
CA19-9>37 U/mL 1.742(1.037-2.926) 0.036 1.682(0.969-2.921) 0.065
PLT<\101X10°L 1.638(1.032-2.599) 0.036 1.127(0.677-1.877) 0.646
ALT>40 U/L 1.326(0.868-2.024) 0.191
AST>35U/L 1.622(1.063-2.476) 0.025 1.368(0.859-2.178) 0.187
ALP>135U/L 1.131(0.546-2.341) 0.740
GGT>45U/L 1.712(1.123-2.609) 0.012 0.990(0.595-1.649) 0.970
TB>20.4 umol/L 0.950(0.477-1.892) 0.883
ALB>55¢g/L 0.713(0.175-2.898) 0.636
PT>13s 0.923(0.512-1.664) 0.790
TLS positive 0.329(0.212-0.511) <0.001 0.282(0.174-0.457) <0.001

TACE: transcatheter arterial chemoembolization; HR: hazard ratio; BCLC: Barcelona Clinic Liver Cancer; AFP: alpha-
fetoprotein; CEA: carcinoembryonic antigen; CA19-9: carbohydrate antigen 19-9; PLT: platelet; ALT: alanine aminotransferase;
AST: aspartate aminotransferase; ALP: alkaline phosphatase; GGT: gamma-glutamyl transpeptidase; TB: total bilirubin; ALB:
albumin; PT: prothrombin time; TLS: tertiary lymphoid structure.
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Figure 4 Prognostic differences in patients between receiving and not-receiving postoperative TACE

A: Kaplan-Meier curve of early recurrence-free survival and overall survival in the entire cohort; B: Kaplan-Meier curve

of early recurrence-free survival and overall survival in TLS-positive patients; C: Kaplan-Meier curve of early recurrence-free

survival and overall survival in TLS-negative patients. TACE: transcatheter arterial chemoembolization; TLS: tertiary lymphoid

structure.
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