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Abstract

Background and Aims: In recent years, with the continuous progress of systemic therapy, hepatic
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Key words

arterial infusion chemotherapy (HAIC) combined with immune checkpoint inhibitors and anti-
angiogenic agents has demonstrated significant efficacy in the treatment of advanced hepatocellular
carcinoma (HCC). However, direct comparisons between different immunotherapeutic targets, such as
PD-1 and PD-L1 inhibitors, in terms of clinical benefit and safety remain limited. This study aimed to
compare the efficacy and safety of HAIC plus bevacizumab and sintilimab (HAIC-BP1) versus HAIC
plus bevacizumab and atezolizumab (HAIC-BPL) in advanced HCC.

Methods: A retrospective analysis was conducted on 88 patients with advanced HCC who received first-
line HAIC-BPlor HAIC-BPL at Sun Yat-sen University Cancer Center between January 2020 and
December 2022. Progression-free survival (PFS), overall survival (OS), objective response rate (ORR),
disease control rate (DCR), and adverse events (AEs) were compared between the two groups. Cox
regression analysis was performed to identify prognostic factors affecting PFS.

Results: A total of 47 patients were included in the HAIC-BP1 group and 41 patients in the HAIC-BPL
group, with no statistically significant differences in baseline characteristics between the two groups (all
P>0.05). The ORR (59.6% vs. 65.9%) and DCR (72.3% vs. 80.5%) did not significantly differ between
the HAIC-BP1 group and the HAIC-BPL group (both P>0.05). After a median follow-up of 16.3 months,
there were no significant differences in median OS (21.3 months vs. 22.4 months) or median PFS
(6.7 months vs. 6.2 months) between the HAIC-BP1 group and the HAIC-BPL group (both P>0.05). The
incidence of AEs was similar, and no treatment-related deaths occurred. Multivariate Cox regression
analysis identified tumor diameter >10 cm as an independent adverse prognostic factor for PFS (HR=
0.48, 95% CI=0.27-0.83, P=0.009).

Conclusion: Both HAIC-BP1 and HAIC-BPL demonstrated comparable efficacy and favorable safety
profiles as first-line treatment options for advanced HCC. Tumor diameter >10 cm was an independent
unfavorable prognostic factor for PFS, underscoring the importance of patient stratification in clinical
decision-making.

Carcinoma, Hepatocellular; Chemotherapy, Cancer, Regional Perfusion; Immune Checkpoint Inhibitors; Bevacizumab
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Table 1 Comparison of the general data between the two {E HAIC-BP1 40 7P, R %35 %] CR F1 PR 4 5% K

groups of patients [ ()] 345 (6.38%) #1251 (53.19%); 7 HAIC-BPL ZH

o 21 4] (51.22%) . HAIC-BP1 41l HAIC-BPL £ fi] 1)
I 43(91.49) 40(97.56) 0586 0.500 ORR (59.57% ws. 65.85%, P=0.544) F1 DCR
% 4(8.51) 1(244) ' ' (72.34% vs. 80.49%, P=0.371) 2 ¥ K512 &

e X (F2),
<60 36(76.60) 36(87.80)

1173 0312
>60 11(23.40) 5(12.20) R2 MWAKRKTHEER R (%) ]

SIS i Table 2 Comparison of clinical efficacy between the two
B 7(14.89) 4(9.76) 0163 073 groups [n (%)]

PR 40(85.11) 37(90.24)

HFIIAE Child-Pugh 432%

A% 46(97.87) 38(92.68) CR 3(6.38) 6(14.63) 1.106  0.294
0.426  0.466
B4 1(2.13) 3(7.32) PR 25(53.19) 21(51.22) 0.001  1.000

Ik gEEAe: SD 6(12.77) 6(14.63) 0.038  1.000

g 8(17.02) 7(17.07) PD 13(27.66) 8(19.51) 0.556  0.456
0.995 0.345
A 39(82.98) 34(82.93) ORR 28(59.57) 27(65.85) 0371  0.544

Jih9ed ELA% (em) DCR 34(72.34) 33(80.49) 0.798  0.371
<10 22(46.81) 17(41.46)

0.083  0.501
>10 25(53.19) 24(58.54)
LRI () 2.3 mHEAIGRSFRIEL R
<3 12(25.53) 12(29.27) A B 98 A7 B 5 B A R 163 (95% Cl=14.9~
3 35(74.47) 29(70.73) 0023 0843
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<400 15(31.91) 14(34.15) 0,001 1,000 621 H, P=098) ZRH LG it¥EX (K1),
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P=0.98 P=0.98

1 PHEBEER PFS 1 0S B Kaplan-Meier 4 77 # 2%
Figure 1 Kaplan-Meier curves for OS and PFS of the two groups of patients
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JCIRYT MM BE T B . 2 B R UL IR T
A2 AR NI F 2R (i AR ] & 2R A i B i
(AST) Jhi, Hoe AST F & 78 HAIC-BP1 41 /Y & 4=
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0.542) , K& 1 IMAF & 2B R P AL AHIE (80.9% os.
80.5%, P=0.966), ZXAEIRYT A, B Theds
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5 B VA 9T M G TR v S O R B . 1 DL AR ER
FHUAR S AE Jy T, P41 b AL ik R R
TG E L (43% vs. 9.8%, P=0.411), & IMiLJE
KRBT (38.3% vs. 29.3%, P=0.373) (#£3). FF
A AE 2 b B S 2490 15 204 w4 i .
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Table 3 Comparison of AEs between the two groups [1n(%)]

i HAIC-BP1 41 (n=47) HAIC-BPL 4 (n=41) X P
iR 10(21.3) 11(26.8) 0.129 0.542
AR S 13(27.7) 16(39.0) 0.817 0.258
AST T 37(78.7) 30(73.2) 0.129 0.542
11 40 Ao 18(38.3) 11(26.8) 0.836 0.254
i/ MR k2> 17(36.2) 19(46.3) 0.564 0.333
IR R 1 I AE 38(80.9) 33(80.5) 0.001 0.966
iR 18(38.3) 12(29.3) 0.444 0.373
T ARTE S 1 2(4.3) 4(9.8) 0.357 0.411

25 HCCEERHMEZE

SR T Cox B 5] JRUS ] U145 780 X PFS Tl 5 (A 3% ik
TTHHEEMEZHEESN . REESWER DR,
RFEGRIF T . 4R R 2. BEHAIF
Frlkom R . FOIRE . MUREH . REFAMEES

M A HCC 8% W PFS Tl i ¢ R (¥ P>0.05), H
G5 1R I AR S PRS B B AT 56 (1 P<0.05) ;
ZHZ W R ER, Mg EZE>10 em /& PFS 1l
SLIER IR E (P<0.05) (£4),

F4 HIMHCC £HHEPFSMEREEFLEE Cox BT
Table 4 Univariate and multivariate Cox analyses of factors associated with PFS in HCC patients
_ AR EASEi0T
kit
HR(95% CI) P HR(95% CI) P
18777 % (HAIC-BPL vs. HAIC-BP1) 1.01(0.6~1.7) 0.976 — —
AR (<60 2 vs. >60 %) 1.19(0.6~2.36) 0.618 — —
P T vs. L) 1.31(0.41~4.21) 0.647 — —
I (F vs. TE) 1.3(0.59~2.88) 0.514 — —
I TERIRR S (A7 vs. C) 0.93(0.47~1.85) 0.838 — —
fifEE B 42 (<10 em vs. >10 ¢m) 0.45(0.26~0.77) 0.004 0.48(0.27~0.83) 0.009
HFZIIfE Child-Pugh 4344 (B 9 vs. AZ%) 1.05(0.33~3.36) 0.935 — —
JilEE % A (<34 vs. >34%) 0.53(0.28~1.01) 0.052 — —
JTFAMNERS (7 vs. ) 1.51(0.9~2.55) 0.119 — —
FH i 25 11 (<400 ng/mL vs. >400 ng/mL) 0.52(0.29~0.95) 0.032 0.57(0.32~1.04) 0.067

A B 5 0] 8 M 23 B T 88 4] #22 2% HAIC-BP1 5§,
HAIC-BPL i — Z3( 97 B HCC ¥, RG ML T
ARG T RIS % a2, 4R EIKR,
HAIC-BP1 1y 0S (213 H ws. 2241 H, P=0.98) .
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F77E 1] 0 ik 88 # B) HCC 3 0S S 6.24 4~ H o [H]
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ik AWFILLER TN, HAIC-BP1 411 HAIC-BPL 41
) ORR 43 % N 59.57% 1 65.85%, W & & T
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ZEHL VAT o A, HAIC-BP1 41 5 HAIC-BPL 41
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A JR 8 3R 97 HALC 1 H 30 T &k 550 By ok
Ut J B IR JT HAIC B 45 DL AR Bk $ 4t & PD-1/PD-L1
FAGLIF A2 45 HCC A A R ™ I BRI o

28 TR, ¥k HAIC-BPI 5§ HAIC-BPL /F 4 i
W HCC 19— 23R 97 J7 S 39 0] O 1 191 HCC R85 4 ok
HAER 4R, B tEnr . KM A5 R Bl
[ JB PR A 5, AT BB AR AE — o MR PR E R AT, O T
HAIC-BP1 Fl HAIC-BPL J7 %% 2% 5 1) L3 AT 75 B2 KA
At 2 I A RE A BE ML IR Y 1 — 2P B IE .

TR E R ITRAEE ) EBA S H S Akt
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FRE A B rHE A TR A L FE RSB
FE ERREKBERATHARRF LEFTH. 2%
IH.

Hak R AEEAFARELEA BT R,

5% Tk

[1] Han B, Zheng R, Zeng H, et al. Cancer incidence and mortality in
China, 2022[J]. J Natl Cancer Cent, 2024, 4(1):47-53. doi:10.1016/
jjnce.2024.01.006.

[2] Villanueva A. Hepatocellular carcinoma[J]. N Engl J Med, 2019,
380(15):1450-1462. doi:10.1056/nejmral 713263.

[3] Z=RAug, skAbse, BRI 55 . AT UIRRT A Mt & O Ik A b

FHATF]. R E SR R, 2022, 31(7):870-879. doi:10.7659/
j-1ssn.1005-6947.2022.07.003.
Li LZ, Zhang SR, Lu S, et al. Experience in surgical treatment of
resectable hepatocellular carcinoma complicated with portal vein
carcinoma thrombus[J]. China Journal of General Surgery, 2022, 31
(7):870-879. doi:10.7659/j.issn.1005-6947.2022.07.003.

[4] JETAR, XSO . Ot & 301 T8 iom it 2 22 Fhgia h E %

FIR (2016 4FRO)V 2], P ARG, 2017, 26(7):815-
820. doi:10.3978/j.issn.1005-6947.2017.07.001.
Jia WD, Liu WB. Interpretation of Chinese expert consensus on
multidisciplinary diagnosis and treatment of hepatocellular
carcinoma with portal vein tumor thrombus(2016 edition)[J]. China
Journal of General Surgery, 2017, 26(7): 815-820. doi: 10.3978/j.
issn.1005-6947.2017.07.001.

[5] Vogel A, Cervantes A, Chau I, et al. Hepatocellular carcinoma:
ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up[J]. Ann Oncol, 2018, 29(Suppl 4): iv238-iv255. doi:
10.1093/annonc/mdy308.

[6] European Association for the Study of the Liver. EASL Clinical
Practice Guidelines: Management of hepatocellular carcinomalJ]. J
Hepatol, 2018, 69(1):182-236. doi:10.1016/j.jhep.2018.03.019.

[7] Benson AB, D'Angelica MI, Abbott DE, et al. Hepatobiliary
cancers, version 2.2021, NCCN clinical practice guidelines in
oncology[J]. J Natl Compr Canc Netw, 2021, 19(5):541-565. doi:
10.6004/jncen.2021.0022.

[8] BEELE, BURHE, T/, 55 AT UIBRIFA0 8 iR L Sk

FIEYTF (D). v [ R AR AR, 2022, 31(7):948-957. doi:
10.7659/j.issn.1005-6947.2022.07.012.
Liang XY, Li LQ, Wang XB, et al. New advances in therapeutic
mechanism and relevant treatments for unresectable hepatocellular
carcinoma[J]. China Journal of General Surgery, 2022, 31(7): 948~
957. doi 10.7659/1.issn.1005-6947.2022.07.012.

[91 Ki— B, E R0 . WO EE 5 2 2o 200 1 98 i PR 52 B 4 7
(2018) B 22 453 fift 12 (]. 1% 3 Ah B2 7, 2018, 27(7):813-
817. doi:10.3978/j.issn.1005-6947.2018.07.003.

Tao YM, Wang ZM. Interpretation of essential points of the updates

http://www.zpwz.net


http://dx.doi.org/10.1016/j.jncc.2024.01.006
http://dx.doi.org/10.1016/j.jncc.2024.01.006
http://dx.doi.org/10.1056/nejmra1713263
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.003
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.003
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.003
http://dx.doi.org/10.3978/j.issn.1005-6947.2017.07.001
http://dx.doi.org/10.3978/j.issn.1005-6947.2017.07.001
http://dx.doi.org/10.3978/j.issn.1005-6947.2017.07.001
http://dx.doi.org/10.1093/annonc/mdy308
http://dx.doi.org/10.1093/annonc/mdy308
http://dx.doi.org/10.1016/j.jhep.2018.03.019
http://dx.doi.org/10.6004/jnccn.2021.0022
http://dx.doi.org/10.6004/jnccn.2021.0022
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.012
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.012
http://dx.doi.org/10.3978/j.issn.1005-6947.2018.07.003

1388 W E AR A R 55 34 4

of EASL clinical practice guidelines for management of
hepatocellular carcinoma(2018) [J]. China Journal of General
Surgery, 2018, 27(7): 813-817. doi: 10.3978/j. issn. 1005-
6947.2018.07.003.

[10] Cappuyns S, Corbett V, Yarchoan M, et al. Critical appraisal of
guideline recommendations on systemic therapies for advanced
hepatocellular carcinoma: a review[J]. JAMA Oncol, 2024, 10(3):
395-404. doi:10.1001/jamaoncol.2023.2677.

[11] Kulik L, El-Serag HB. Epidemiology and management of
hepatocellular carcinomal[J]. Gastroenterology, 2019, 156(2):477-
491. doi:10.1053/j.gastro.2018.08.065.

[12] Cerrito L, Annicchiarico BE, Iezzi R, et al. Treatment of

hepatocellular carcinoma in patients with portal vein tumor

thrombosis: Beyond the known frontiers[J]. World J Gastroenterol,

2019, 25(31):4360-4382. doi:10.3748/wjg.v25.i31.4360.

T, BRI AL S IR YT IS R ). T e AR

& &, 2019, 28(2): 234-240. doi: 10.7659/j. issn. 1005-

[13

—

6947.2019.02.015.

Ning K, Yin XB. Research progress in immunotherapy of
hepatocellular carcinoma[J]. China Journal of General Surgery,
2019, 28(2):234-240. doi:10.7659/j.issn.1005-6947.2019.02.015.

[14] Finn RS, Qin S, Ikeda M, et al. Atezolizumab plus bevacizumab in
unresectable hepatocellular carcinoma[J]. N Engl J Med, 2020, 382
(20):1894-1905. doi:10.1056/NEJMo0al915745.

[15] Ren Z, Xu J, Bai Y, et al. Sintilimab plus a bevacizumab biosimilar
(IBI305) versus sorafenib in unresectable hepatocellular carcinoma
(ORIENT-32): a randomised, open-label, phase 2-3 study[J].
Lancet Oncol, 2021, 22(7):977-990. doi: 10.1016/S1470-2045(21)
00252-7.

[16] Fu Y, Peng W, Zhang W, et al. Induction therapy with hepatic
arterial infusion chemotherapy enhances the efficacy of lenvatinib
and Pdl inhibitors in treating hepatocellular carcinoma patients
with portal vein tumor thrombosis[J]. J Gastroenterol, 2023, 58(4):
413-424. doi:10.1007/s00535-023-01976—x.

[17] Sangro B, Kudo M, Erinjeri JP, et al. Durvalumab with or without
bevacizumab  with  transarterial =~ chemoembolisation  in
hepatocellular carcinoma (EMERALD-1): a multiregional,
randomised, double-blind, placebo-controlled, phase 3 study[J].
Lancet, 2025, 405(10474):216-232. doi: 10.1016/S0140-6736(24)
02551-0.

[18] He M, Xie W, Yuan Z, et al. Comparing PD-L1 and PD-1 inhibitors
plus bevacizumab combined with hepatic arterial interventional
therapies in unresetable hepatocellular carcinoma: a single-center,
real-world study[J]. Int J Cancer, 2025, 156(10): 1972-1985. doi:
10.1002/ijc.35341.

[19] Li QJ, He MK, Chen HW, et al. Hepatic arterial infusion of

http://'www.zpwz.net

oxaliplatin, fluorouracil, and leucovorin versus transarterial
chemoembolization for large hepatocellular carcinoma: a
randomized phase III trial[J]. J Clin Oncol, 2022, 40(2): 150-160.
doi:10.1200/JC0O.21.00608.

[20] Lyu N, Wang X, Li JB, et al. Arterial chemotherapy of oxaliplatin
plus fluorouracil versus sorafenib in advanced hepatocellular
carcinoma: a biomolecular exploratory, randomized, phase III trial
(FOHAIC-1)[J]. J Clin Oncol, 2022, 40(5):468-480. doi: 10.1200/
JCO.21.01963.

[21] B4, PRk, FKER, 55 . sl I AT 5 2 Dk 14 284

FEVRIT S AT TR N A0 B 8 97 A% 4 A 1 &R G i Meta o3
B (9], # FE 5m AhBE 24 75, 2022, 31(7):860-869. doi: 10.7659/j.
issn.1005-6947.2022.07.002.
Zhao Y, Cheng S, Wang YC, et al. A systematic review and Meta-
analysis of hepatic arterial infusion chemotherapy versus
transarterial chemoembolization/embolization for unresectable
hepatocellular carcinoma[J]. China Journal of General Surgery,
2022, 31(7):860-869. doi:10.7659/j.issn.1005-6947.2022.07.002.

[22] Llovet JM, Lencioni R. mRECIST for HCC: Performance and
novel refinements[J]. J Hepatol, 2020, 72(2):288-306. doi:10.1016/
j-jhep.2019.09.026.

[23] Schultheis B, Folprecht G, Kuhlmann J, et al. Regorafenib in
combination with FOLFOX or FOLFIRI as first- or second-line
treatment of colorectal cancer: results of a multicenter, phase Ib
study[J]. Ann Oncol, 2013, 24(6): 1560-1567. doi: 10.1093/annonc/
mdt056.

[241 MIFIF), 5K, AR 55, 45 . Az Wybm ks ) S50 T4 i gi 28 A e
PD-1/PD-L1 A Y7 % W7 AL AW 58 IE R [T]. o [ 558 AR e
2022, 31(7):966-974. doi:10.7659/j.issn.1005-6947.2022.07.014.
Liu LL, Zhang CR, Hao XY, et al. Research progress of biomarkers
in predicting objective efficacy of anti-PD-1/PD-L1 therapy in
patients with hepatocellular carcinomal[J]. China Journal of General
Surgery, 2022, 31(7): 966-974. doi: 10.7659/j. issn. 1005-
6947.2022.07.014.

[25] W5 44, X 25, IR, 45 . 40 i b PD-L1 33k 55 STAT3/

PRKDC/MYC {5 = il # i 3¢ & W5 (0], o [ 35 il SRR A 75,
2025, 34(1):96-108. doi:10.7659/j.issn.1005-6947.240281.
Tian FM, Liu X, Tang HC, et al. Relationship between PD-LI
expression and the STAT3/PRKDC/MYC signaling pathway in
hepatocellular carcinoma[J]. China Journal of General Surgery,
2025, 34(1):96-108.doi:10.7659/j.issn.1005-6947.24028 1.

[26] Zheng M. Tumor mutation burden for predicting immune
checkpoint blockade response: the more, the better[J]. J
Immunother Cancer, 2022, 10(1):e003087. doi: 10.1136/jitc-2021~
003087.

[27] Lu D, Li H, Sun P, et al. Systemic therapy plus HAIC versus


http://dx.doi.org/10.3978/j.issn.1005-6947.2018.07.003
http://dx.doi.org/10.3978/j.issn.1005-6947.2018.07.003
http://dx.doi.org/10.1001/jamaoncol.2023.2677
http://dx.doi.org/10.1053/j.gastro.2018.08.065
http://dx.doi.org/10.3748/wjg.v25.i31.4360
http://dx.doi.org/10.7659/j.issn.1005-6947.2019.02.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2019.02.015
http://dx.doi.org/10.7659/j.issn.1005-6947.2019.02.015
http://dx.doi.org/10.1056/NEJMoa1915745
http://dx.doi.org/10.1016/S1470-2045(21)00252-7
http://dx.doi.org/10.1016/S1470-2045(21)00252-7
http://dx.doi.org/10.1007/s00535-023-01976-x
http://dx.doi.org/10.1016/S0140-6736(24)02551-0
http://dx.doi.org/10.1016/S0140-6736(24)02551-0
http://dx.doi.org/10.1002/ijc.35341
http://dx.doi.org/10.1002/ijc.35341
http://dx.doi.org/10.1200/JCO.21.00608
http://dx.doi.org/10.1200/JCO.21.01963
http://dx.doi.org/10.1200/JCO.21.01963
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.002
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.002
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.002
http://dx.doi.org/10.1016/j.jhep.2019.09.026
http://dx.doi.org/10.1016/j.jhep.2019.09.026
http://dx.doi.org/10.1093/annonc/mdt056
http://dx.doi.org/10.1093/annonc/mdt056
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.014
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.014
http://dx.doi.org/10.7659/j.issn.1005-6947.2022.07.014
http://dx.doi.org/10.7659/j.issn.1005-6947.240281
http://dx.doi.org/10.7659/j.issn.1005-6947.240281
http://dx.doi.org/10.1136/jitc-2021-003087
http://dx.doi.org/10.1136/jitc-2021-003087

CiNE]

JE#, % .HAIC-BP1 5§ HAIC-BPL & ¥ #1 HCC # Hy 97 20 5§ % A M I & 1389

systemic therapy for hepatocellular carcinoma: a systematic review
and meta-analysis[J]. Int J Surg, 2025, 111(5): 3494-3507. doi:
10.1097/159.0000000000002326.

[28] He M, Li Q, Zou R, et al. Sorafenib plus hepatic arterial infusion of
oxaliplatin, fluorouracil, and leucovorin vs sorafenib alone for
hepatocellular carcinoma with portal vein invasion: a randomized
clinical trial[J]. JAMA Oncol, 2019, 5(7): 953-960. doi: 10.1001/
jamaoncol.2019.0250.

[29] Xin Y, Cao F, Yang H, et al. Efficacy and safety of atezolizumab
plus bevacizumab combined with hepatic arterial infusion
chemotherapy for advanced hepatocellular carcinomalJ]. Front
Immunol, 2022, 13:929141. doi:10.3389/fimmu.2022.929141.

[30] Cheng AL, Qin S, Ikeda M, et al. Updated efficacy and safety data

from IMbravel50: atezolizumab plus bevacizumab vs. sorafenib
for unresectable hepatocellular carcinoma[J]. J Hepatol, 2022, 76

(4):862-873. doi:10.1016/j.jhep.2021.11.030
(ALZm# RF)

35| AR A, AU, SR, 45 Sk AR YIRS DAk
BB R BT B R Bk BT E R S A B P TR S A
P LA [T]. Fp Y AR 2R A, 2025, 34(7):1382-1389. doi: 10.7659/
j.issn.1005-6947.250300

Cite this article as: Tang X, Yang ZT, Hu L, et al. Efficacy and safety
of hepatic arterial infusion chemotherapy plus bevacizumab with
sintilimab vs. atezolizumab in advanced hepatocellular carcinoma[J].
Chin J Gen Surg, 2025, 34(7): 1382-1389. doi: 10.7659/;.1issn. 1005—
6947.250300

KT —RAERAN—iEm H B AL 22 /Y = R

AT g 40 e BATH AT AR — R P — AR I HT, O T ESP AR R P8 A RS A i, AS TR — A BRI — A 9

PR A B BT

L —Fs P — R A BIAE : LR BURBETE AR, TR — P  Ia A R, S 28 R AR .
SO R BEAFAE R AL AR Z A A P SRR, il B AR, TR —RRPil; —ZOA PG TI, Wy —mmi . 20
LR PIRANSWIHFRHERBIA R . A A ZUB BRSO | B HGE R SR p 3 AR B2, DL AE— R ek

o

Y

<<

K

PR BN 23 m 5 — 2k, AR—FPi . (VRS E R R, WA eSS R 5

2 AEB AL EOR RIS 3 A AR RR R, RV AR, S BB, e S AR FIZ BRI 2R

3. A AR A SCRAT — R P s P TR BE T, REA B S BRI A AR I B M, e A B i A
SRR R R AR . i S AR X0 R IR AR A BT, i b S AR o AU A T B J

4 — TP —ZES:, WIS RIS, XZAEEEAE R TR S e 3, 2R IEAR TR R — R — 2k
5, RPN EAGE TP I ER 4« OLLSOZIE CR R AR, MZVEEE NS —EE IR B RIESC, 2 4R NELLE
ARG . ASTUPRG WL ) 38 B B AT s A ey LA R A T i A

http://www.zpwz.net


http://dx.doi.org/10.1097/JS9.0000000000002326
http://dx.doi.org/10.1097/JS9.0000000000002326
http://dx.doi.org/10.1001/jamaoncol.2019.0250
http://dx.doi.org/10.1001/jamaoncol.2019.0250
http://dx.doi.org/10.3389/fimmu.2022.929141
http://dx.doi.org/10.1016/j.jhep.2021.11.030
https://dx.doi.org/10.7659/j.issn.1005-6947.250300
https://dx.doi.org/10.7659/j.issn.1005-6947.250300
https://dx.doi.org/10.7659/j.issn.1005-6947.250300
https://dx.doi.org/10.7659/j.issn.1005-6947.250300

