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Abstract

The treatment of primary hepatocellular carcinoma (HCC) is mainly surgery, supplemented by
comprehensive therapies such as intervention, radiotherapy and chemotherapy, and local treat-
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ment. However, due to its low early diagnosis rate, high malignancy, rapid progression of the dis-
ease, and poor efficacy of chemotherapy and molecular targeted drugs, overall liver cancer in
China is still in a state of high incidence and low survival. Inmunotherapy is currently a research
hotspot in the field of liver cancer treatment, with immune checkpoint inhibitors as the main im-
munotherapy providing new survival benefits for patients with mid to late stage liver cancer. Oth-
er studies have found that dysregulation of gut microbiota may lead to the occurrence and devel-
opment of liver cancer, and regulating the composition of gut microbiota can also exert immune
anti-tumor effects. This article reviews the current status and research progress of immune check-
point inhibitors and gut microbiota in immunotherapy for hepatocellular carcinoma.
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1. 58

JFHE A2 VAL TE R G f i WL e R 2 —, LR BY AT 43 o SR R M R4k R e R . TR R T (PHC)
Se— PR B T AH M S P IR A R R AR, T 4R (HCC) 2 L R B A, 215 85%~90%
[1]. #R4% WHO GLOBOCAN2020 ¥ (5 [2]: 8 7E SRS PE JiRe v () A S HE A S N, TideT:
RMEEE=, HACTANBEEE TR ROW A H i E 3 ZERIF ARV RBUTT 55456 F BatATia
57, (HETHREIZHRIE, ERER, HZR R, B2 I R b AN 5 42 i 1 o8
o FEIRIE, FHm IR R S T, SR AR SR 3], M H 5 AL RN 15%~19% [4], Hit,
FRFRA RBNRTT INEARRICREY] . ITER, BIEIRIT TN ST, DLk 25 5
750 A E I S VR T AR HAt S 5 6 T T ik, Bl Gk BT VA R R R e A, M ST R
KT HIAE . KRE T[S KB TE BRI 5 R R A K R B VIR G, T B R a2 18 9T P RE 22 A%
NI G B IR T BT R T A

2. ICIs ;87T

TENEREE RS, SR E s s 2o B MG, TReNE A R T 4000 id B H0E,
MR HURLH L o 2400 . 5P RGAE T 5 HOARGSIT,  AT FB2 MOl e MR (& AR R, A 1
e TRERIAE . R A ) S R A AR R IR, T 5 MR s R G . R,
1 JieRa AR B TS B MRS A I DA 1E PRk B B T R R R A o A A A R FRI(ICIs)
S I H0 R S G PR A, EERTISE T 2 X PR 4 M S i e, AT R FE LR 1 )
—Fh G A A B . H AT, ICIs FIE I p R EAFE A M BV T R4 e b )5i-4 (CTLA-4). &7
PHEFET- 52 AR-1 e Hd 4k (PD-1, PD-L1)%

2.1. ICIs BAZ538T

ANRADC P S I ER T2 FDA #HEAHER) — 25T PD-1 %R T 254, W TiRr R AR R if)T
KA T VIR HCC 15 LLI6] [7]. REGAIER TR I ENFRAG HCC & NAE K [E > PD-1 #ifkl5, £
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I PR = H A 2548LF Nivolumab 1 Pembrolizumab )42 4= 14:[8]. B R, Fl4E€ bt BEACRIIT s yT AR &
FIBRRPTRAE32 N PD-L1 #8151 o B ITA $ i (Ipilimumab) /2 75 2010 4E#HEE 1) B AN 56 CTLA-4
(17 ICls, H5H'& ICIs BRAXS Z R iR A B S G E 9] 8K Bbixs & hi9F JE (Sorafenib) ik i T
e b BA e yuElE A, JEHEA R 24 E[10]. BT PD-1. PD-L1 1 CTLA-4 Li4h, FHAth4
JER A R, Bl LAG3, 1 TIM-3, tHr[{EARITHIEE S, J£5 PD-1/PD-L1 8¢ CTLA-4 BXGEH .
XL R I ) S 2 AL A i B AL 7 2k L. HAT, LAG-3 BXE PD-1 BLA TIM3 BX&
PD-L1 IEAE#ETRYT HCC BISEIam 7T, LAHIIRAS B8 47 197 R4

2.2. ICIs Bk &387T

X B EARE VR TT, B ICIs I VA R B AR KSR . PD-1 A4 B 24 18 Y7 1 HT e 10
AL (8] (0S) 5 Rhr AR B E Z BillE RS ok B H B E 2 5. EJLFK, ICIs fER R ETT
W, BEENHTECEIRIT AR, HE ICIs BEAHE . ICIs BtA . ICIs BRA T4,

[ S FE(IMbrave-150) & B[ 11], 63 i 26 35 72252 PD-L1 #| 55)—BT B FIZR HL 415 VEGF #I1i
Fl— DR PP AIRTT G, I USSR ES T A 2] T Bt e, METRAAERRTT, HA
RENEE. FR, ERRERERELTIHRRSG 7RG MR . Ak, 2020 45, FDA #tHE T ZBEITIEER
eI — RVRIT T . 2021 4F 6 H, ERZM R IERAHE PD-1 #0715 d R BT A TR ER St
FI T BEAE R 425238 RGBT IR AT D) BRI A 1 AT 40 M e B I — 2697 . e ek N R T AT
e B E —RIRITH) PD-1 BBk ATE, HREITE— LA EFE PD-1 BA1EIT H R[12]. B iR
[13], ICls &5-& 4 B AR 7 1k A B 30 5035 JFP8 = 38 00 S 8 F AR PR RO B3, 8 0O S 9 T IR I, ik
— IR AR IAE . BT e AR S MR O AR AR R AR, Rk, SRR ) S 1E AL
TBITHISCEE. BRI, AT A (0 S B I B I A BT IO IR R FC IEAE R ETT R rh, AR R RS
WL RN TIRAE, EEHRS. £ KEYNOTE-524 (5t 4, %1 b AT RYIRE HCC, 1%
# JE (Lenvatinib) T 18R] Bk 5240 0 BT 7R HY 1 AT BRI RCR [14] o R S 1) B B B BG4 BT e e
(Apatinib)i&77 5 01T 40 fd 5 (HCC) 1 3R R R 56 (RESCUE) & B, —£k¥AJ74H mOS. mPFS Al ORR 434
92034 H . 5.7 AN 34.3%.  EARET AR S A oR T B RIIRIRACR, (AR M MERE, 3
)% UL ¥ ADR @ik 78.6%. Lk, TEANAMIEEYF, BAEME HBV BULHI L &k 88.6%, XK
HHIEEA FH -R 3 R BR BB URIBIT A B JE WT R 22 9 & 718 1 HBV L) HCC B iy RS ai kb, X — 5
FEAE N R R B 7T b st — 25 R4k [15]. CheckMate040 HF 78 45 5 /R [16], S &$udEfe Ak, PD-1 40
1) 771 4 QR JC BT AN CTLA-4 1) 71 B T A B0 DR FH 7 6 00 P R0 ) 2 W2 28 11k 32%, FE 1 30%
DL BB T LALERR 24 AN H DLERIIT 2. 9T 2020 4F, 2E1H FDA HHHE T %3RS 7 22 H T 1 101
B IR, AR HCC B iR M TG HZ T R B, 55— ISR A 7 R (AR A
JCHAL + BUUARRP)H AL R TR EET HE W RIEKIR R, BL T300 mg in D1500 mg ik
g K, mOS A1 ORR 7344 18.73 N H . 24% (RECIST v1.1), TRAEs 3~4 2% &4 %)y 35.1% [17].

[ 4 St FOLFOX4 A7 77 RGRIRENE + AR + BUDRIEH)H T HCC 1k B 467[18] [19].
DA B R B B 5 IR A0 e e SR AR T PE L, nTRE S 15 PD-1 FRBTIIRYT 2R, ik, AoR%EE
TFRE T WA B R 5 R Bk BT FOLFOX4/GEMOX — £k VA 77 e 1 HCC Bl IH IE I 197 R0 22 4 1 A I PR
WEoT, 45 RoRH R HIIRTT BRI 321, (B ILE 1T 3808 75 B KA Bt — B IR NI 7K n LASS:
WE[20]. H A, 4B A R G0IR T BN AR 70 EAE AR HEE o o RS — TR 21 F 7T (NCT01853618) 1) 45 4 ,
i 2 AR P T AR IR RO B, At R CD8+T A& E HCC B h LI
SIS PFS ZAE 6 AN 12 AN I 7 mlik ) 1 57.1%1 33.1%, 1 e 1F f (1) o Az I (] Dy 7.4
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A, AR mOS Bk A MIER] T 12.3 AN H[10]. Kk, KR it T Mg &, A EBONETT IR
HCC ) —Ff B AT ¥ A2 A 35 (K W07 5

3. “HEE#" SHESRETT

EAER, HHE R BiR T — B TUA R, DG BEAG 2 10 750 0 5 B (0 S IR I T 75 ¥ R A A
THEERMN, E5HAEMARL, TR BRI IR BAR. KEM TR, Wi w8 -5 e 1
KRR IR A Y], I il A A ALSRT RE 2 B e R S IR T KT R

31 EEEAASHENLE

NAEN I GE R FEE— NMERIVES RS, T2 EaES), Wi, %S mes e B2
YER . IR T 2OREVERSRE, 200 RAETERF RIS M R B L T, Pl B eI 28« ARVERS M s I 1
R ANTREASE[5] o MR 38 2 (R FE R 2 R PAPAEEIRE IR R, I HOXFRER R & A 0] 2R .
BTl T K R AE, — AT I RE R B Bk A A E B B YR, 5T, Wik
T HE R A =z 21]. WERPTAER, BN, SRR ESSuRmEfEY v, S8UGE
PREC I, BURBE MR, A e 2R b s E R, I - R SR R TR B AR .
AR — e 0 R I, (RN VE . e B, MR E B AE R B S5 HEN T, &
BH B B R B O T RE S8 I T . IR A ARk R B UIAEOC . Zhu, Chen £8[22] [23]10BF 7T & B, R
o P 7 A PFE 28 R0 REE A R0 2 R 08 R AL A TR NP AE R 2 57 S R SR [24] L, g iE T
NEEEE, JEURVE R A e e b, OUSAT 1 A0 FLER AT B 5 (B0 B 2 PR A, T K7 B A i ER
WS ACE R E T . FFFCR, R N B A T8, KRIGAT . RIGERE . XU
FFBa S FLERAT B 45 B AR AR R R AR R R e — B R R o 7E T8 BB 2R TR 58U K AR R R
UG, MPARNRFR, EIEFRET, WiEEEd 58 R RRMETER, Ry
Ko BRI, MBHIE BEEECRRT, E EREBERTIE I S TLRA 5 S IE BRI IR, R
HRNTER, SEAMEBAL, PRI E RS R thAh, BT E R RS B, ATRES
TP E AR ThRE, 52 mm e gk e [25]

32. FEERAERERMEIER

S iy T8 R SR I 0 R AR AR R i AR R B — e A E R, ERE MBI, i iy
JiE R, BN AEMAPUER R EEBREEMT)E 5, GE 0 D38 am A LA b R e 2

s AR B T AR, AR FE T 4R 18 B R P EOIRAS, B DL PR SUBORF B8 A0 2L R 1
o R RRGIE RAERIALR, FRR A B T R VR YT B R SR AR e T, T RE SR T R
JTIIT 3. ERVE AR S WA TEE, AN T AR T B LU EERRE#E . Zheng
L5 [26]%F 252 PD-1/PD-L1 #sl FRIv6 7 1 e A 2 M 3 AT /0 J5 A B, 1ICIs B2 R 3 R G 3508 1 364
GAEREES. NERHENRMEME LT ENEm TIENEEE, FEARENERE O 0 w2 5 FE
B R A, R R A N AR AT A

FEH BB AL(FMT) A2 48 M AR N R ECTh REVEAN R, ARSI LA BB Z 0 B IpiE i, DLE ST
B WaE, W AERCED A, S B R AU Y BSORE A R, R I B R ) R
M0 HCC HIR eI 7%, Routy 6 N[27]IBF AR, K ICIs Y7 R N IR 35 B S A 2 1 /s
AP, PR S /N PD-1/PD-L1 HUARRIGUM R ME A . Wit 1ICIs ToRCrw N, S5 R 4t o A 22
I EIRTE B 350, FMT i& fe i id 2 s Hu e e R, A ROESE NASH (13 f& , 197 15 e ()T 1 [28] -
BRI AL N R T 1T IG T SR A B, (HJ2 BT R A o AR 2 AR BEAIK,
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RS AH S HE LA R AR S SR SR IR, DR A SO S D, B e A VAN SE R IS T T 2 IR IR
TEF RIS UE[29] o

TERLF ICIs Y67 I HAREE IR B b, BUAE RO — M0k 55 1Cs KT Ibge (17 sk sl 38
ICIs JAy7 HIEERIVERI[30]. #RT, A SCERIRIE[31], X HCC &3, fE4as%inyr RN HPtAE R LLEE
NG R R . AT FURI32], & 3N A o 4 i 4% Se e ia 7 B — e I3 L
YE o FEFPREN B, 45 TR € RIPTAE 3 ) LB 7= A 3-Mg WP R I A TE 40 B (1 0B, AT A2 157 0T
I G 2TV T R, BB R (R AR o ZR B RTIR, I iR S W AT A
TFH, REA S B a2y 7, 2 EE R, X/ MEMRANIRR W A8, FEKE
(R R S0 BAGIE SE

4. INESRE

JiHgeE o ARG, TSR Z ki, 4Rk, DLGBER 2 sl o B ST T ik,
NI HCC ik T RSk at, (HEZY ICIs T RCRIFA T+ BAR, BREIRIT K2 e e ik
RIVKSEREYS o TR 8RS GBS 25 m A 51 T7 R SN o] BE 52 2 i TE 40 B 142, (H L EL AL AR 19 AR
SeAlE W], HLkZ W] SE AR R A, DRIk, RORATS 75 BEEAT B8 2 KA I A BT 00 AR R AN SR IE .
BEE 7 TR A BORAE IR sk b ST Ha 2, e 5 PO 2 18] 5k R IR UG 7 — € ke, &
ANRFUEMAEYIRET, SVFRE NITE BT . 2 WG TR AL LA -

&E 3k

[1] A ANRILMEEK PARFERERSEBREESR. FEREFEIZIT 019 FiR) []. HEEemEpgrd
(H8.Fhi), 2020, 10(1): 22-48.

[2] Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660

[3] ARC (2021) Latest Global Cancer Data: Cancer Burden Rises to 19.3 Million New Cases and 10.0 Million Cancer
Deaths in 2020. https://gco.iarc.fr/today/data/factsheets/populations/160-china-fact-sheets

[4] Allemani, C., Weir, H.K., Carreira, H., et al. (2015) Global Surveillance of Cancer Survival 1995-2009: Analysis of Indi-
vidual Data for 25676887 Patients from 279 Population-Based Registries in 67 Countries (CONCORD-2). The Lancet,
385, 977-1010. https://doi.org/10.1016/S0140-6736(14)62038-9

[5] Gerbes, A., Zoulim, F., Tilg, H., et al. (2018) Gut Roundtable Meeting Paper: Selected Recent Advances in Hepato-
cellular Carcinoma. Gut, 67, 380-388. https://doi.org/10.1136/qutjnl-2017-315068

[6] Eso, Y. and Marusawa, H. (2018) Novel Approaches for Molecular Targeted Therapy against Hepatocellular Carcino-
ma. Hepatology Research, 48, 597-607. https://doi.org/10.1111/hepr.13181

[7] Prasad, V., Kaestner, V. and Mailankody, S. (2018) Cancer Drugs Approved Based on Biomarkers and Not Tumor
Type-FDA Approval of Pembrolizumab for Mismatch Repair-Deficient Solid Cancers. JAMA Oncology, 4, 157-158.
https://doi.org/10.1001/jamaoncol.2017.4182

[8] Qin, S., Ren, Z., Meng, Z., et al. (2020) Camrelizumab in Patients with Previously Treated Advanced Hepatocellular
Carcinoma: A Multicentre, Open-Label, Parallel-Group, Randomised, Phase 2 Trial. The Lancet Oncology, 21, 571-580.
https://doi.org/10.1016/S1470-2045(20)30011-5

[9] Xing, P., Zhang, F., Wang, G., et al. (2019) Incidence Rates of Immune-Related Adverse Events and Their Correlation
with Response in Advanced Solid Tumours Treated with NIVVO or NIVO+IPI: A Systematic Review and Meta-Analysis.
The Journal for ImmunoTherapy of Cancer, 7, Article No. 341. https://doi.org/10.1186/s40425-019-0779-6

[10] Duffy, A.G., Ulahannan, S.V., Makorova-Rusher, O., et al. (2017) Tremelimumab in Combination with Ablation in
Patients with Advanced Hepatocellular Carcinoma. Journal of Hepatology, 66, 545-551.
https://doi.org/10.1016/j.jhep.2016.10.029

[11] Finn, R.S., Qin, S., Ikeda, M., et al. (2020) Atezolizumab plus Bevacizumab in Unresectable Hepatocellular Carcinoma.
The New England Journal of Medicine, 382, 1894-1905. https://doi.org/10.1056/NEJM0a1915745

DOI: 10.12677/acm.2023.1361342 9596 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361342
https://doi.org/10.3322/caac.21660
https://gco.iarc.fr/today/data/factsheets/populations/160-china-fact-sheets
https://doi.org/10.1016/S0140-6736(14)62038-9
https://doi.org/10.1136/gutjnl-2017-315068
https://doi.org/10.1111/hepr.13181
https://doi.org/10.1001/jamaoncol.2017.4182
https://doi.org/10.1016/S1470-2045(20)30011-5
https://doi.org/10.1186/s40425-019-0779-6
https://doi.org/10.1016/j.jhep.2016.10.029
https://doi.org/10.1056/NEJMoa1915745

Kia, Dk

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Ren, Z., Xu, J., Bai, Y., et al. (2021) Sintilimab plus a Bevacizumab Biosimilar (IBI1305) versus Sorafenib in Unre-
sectable Hepatocellular Carcinoma (ORIENT-32): A Randomised, Open-Label, Phase 2-3 Study. The Lancet Oncology,
22, 977-990. https://doi.org/10.1016/S1470-2045(21)00252-7

Shigeta, K., Datta, M., Hato, T., et al. (2020) Dual Programmed Death Receptor-1 and Vascular Endothelial Growth
Factor Receptor-2 Blockade Promotes Vascular Normalization and Enhances Antitumor Immune Responses in Hepa-
tocellular Carcinoma. Hepatology, 71, 1247-1261. https://doi.org/10.1002/hep.30889

Finn, R.S., lIkeda, M., Zhu, A.X,, et al. (2020) Phase Ib Study of Lenvatinib plus Pembrolizumab in Patients with Un-
resectable Hepatocellular Carcinoma. Journal of Clinical Oncology, 38, 2960-2970.
https://doi.org/10.1200/JC0O.20.00808

Xu, J., Shen, J., Gu, S., et al. (2021) Camrelizumab in Combination with Apatinib in Patients with Advanced Hepatocel-
lular Carcinoma (RESCUE): A Nonrandomized, Open-Label, Phase Il Trial. Clinical Cancer Research, 27, 1003-1011.
https://doi.org/10.1158/1078-0432.CCR-20-2571

Kudo, M., Finn, R.S., Qin, S., et al. (2018) Lenvatinib versus Sorafenib in Firstline Treatment of Patients with Unre-
sectable Hepatocellular Carcinoma: A Randomised Phase 3 Non-Inferiority Trial. The Lancet, 391, 1163-1173.
https://doi.org/10.1016/S0140-6736(18)30207-1

Kelley, R.K., Sangro, B., Harris, W.P., et al. (2020) Efficacy, Tolerability, and Biologic Activity of a Novel Regimen
of Tremelimumab (T) in Combination with Durvalumab (D) for Patients (pts) with Advanced Hepatocellular Carcino-
ma (aHCC). Journal of Clinical Oncology, 38, 4508-4508. https://doi.org/10.1200/JC0.2020.38.15 suppl.4508

Qin, S., Bai, Y., Lim, H.Y., et al. (2013) Randomized, Multicenter, Open-Label Study of Oxaliplatin plus Fluoroura-
cil/Leucovorin versus Doxorubicin as Palliative Chemotherapy in Patients with Advanced Hepatocellular Carcinoma
from Asia. Journal of Clinical Oncology, 31, 3501-3508. https://doi.org/10.1200/JC0.2012.44.5643

Qin, S., Cheng, Y., Liang, J., et al. (2014) Efficacy and Safety of the FOLFOX4 Regimen versus Doxorubicin in Chi-
nese Patients with Advanced Hepatocellular Carcinoma: A Subgroup Analysis of the EACH Study. Oncologist, 19,
1169-1178. https://doi.org/10.1634/theoncologist.2014-0190

Qin, S., Chen, Z., Liu, Y., et al. (2019) A Phase Il Study of Anti-PD-1 Antibody Camrelizumab plus FOLFOX4 or
GEMOX Systemic Chemotherapy as First-Line Therapy for Advanced Hepatocellular Carcinoma or Biliary Tract Cancer.
Journal of Clinical Oncology, 37, 4074. https://doi.org/10.1200/JC0.2019.37.15_suppl.4074

Yu, L.X. and Schwabe, R.F. (2017) The Gut Microbiome and Liver Cancer: Mechanisms and Clinical Translation.
Nature Reviews Gastroenterology & Hepatology, 14, 527-539. https://doi.org/10.1038/nrgastro.2017.72

Zhu, L., Baker, S.S., Gill, C., Liu, W., Alkhouri, R., Baker, R.D. and Gill, S.R. (2013) Characterization of Gut Micro-
biomes in Nonalcoholic Steatohepatitis (NASH) Patients: A Connection between Endogenous Alcohol and NASH.
Hepatology, 57, 601-609. https://doi.org/10.1002/hep.26093

Chen, Y., Yang, F., Lu, H., Wang, B., Chen, Y., Lei, D., Wang, Y., Zhu, B. and Li, L. (2011) Characterization of Fecal
Microbial Communities in Patients with Liver Cirrhosis. Hepatology, 54, 562-572. https://doi.org/10.1002/hep.24423

FHFR, B, DT, S5 ERMEE B AR SRR SRR R R]. A AR &, 2019,
34(8): 686-688.

R, (A EREY, B, ERUE, TSRO, BpTE TR JCHT R R A R R T R S LB B fs A TR FE g R T 7 9]
I PR AT IER 24 %, 2022, 38(3): 699-702.

Zheng, Y., Wang, T., Tu, X., et al. (2019) Gut Microbiome Affects the Response to Anti-PD-1 Immunotherapy in Pa-
tients with Hepatocellular Carcinoma. The Journal for InmunoTherapy of Cancer, 7, Article No. 193.
https://doi.org/10.1186/s40425-019-0650-9

Routy, B., Le Chatelier, E., Derosa, L., et al. (2018) Gut Microbiome Influences Efficacy of PD-1-Based Immunothe-
rapy against Epithelial Tumors. Science, 359, 91-97. https://doi.org/10.1126/science.aan3706

Delaune, V., Orci, L.A., Lacotte, S., et al. (2018) Fecal Microbiota Transplantation: A Promising Strategy in Prevent-
ing the Progression of Non-Alcoholic Steatohepatitis and Improving the Anti-Cancer Immune Response. Expert Opi-
nion on Biological Therapy, 18, 1061-1071. https://doi.org/10.1080/14712598.2018.1518424

Smits, L.P., Bouter, K.E.C., De Vos, W.M,, et al. (2013) Therapeutic Potential of Fecal Microbiota Transplantation.
Gastroenterology, 145, 946-953. https://doi.org/10.1053/j.gastr0.2013.08.058

Spakowicz, D., Hoyd, R., Muniak, M., Husain, M., Bassett, J.S., Wang, L., et al. (2020) Inferring the Role of the Mi-

crobiome on Survival in Patients Treated with Immune Checkpoint Inhibitors: Causal Modeling, Timing, and Classes
of Concomitant Medications. BMC Cancer, 20, Article No. 383. https://doi.org/10.1186/s12885-020-06882-6

Fessas, P., Naeem, M., Pinter, M., et al. (2021) Early Antibiotic Exposure Is Not Detrimental to Therapeutic Effect
from Immunotherapy in Hepatocellular Carcinoma. Liver Cancer, 10, 583-592. https://doi.org/10.1159/000519108

DOI: 10.12677/acm.2023.1361342 9597 Il R 125 23k i


https://doi.org/10.12677/acm.2023.1361342
https://doi.org/10.1016/S1470-2045(21)00252-7
https://doi.org/10.1002/hep.30889
https://doi.org/10.1200/JCO.20.00808
https://doi.org/10.1158/1078-0432.CCR-20-2571
https://doi.org/10.1016/S0140-6736(18)30207-1
https://doi.org/10.1200/JCO.2020.38.15_suppl.4508
https://doi.org/10.1200/JCO.2012.44.5643
https://doi.org/10.1634/theoncologist.2014-0190
https://doi.org/10.1200/JCO.2019.37.15_suppl.4074
https://doi.org/10.1038/nrgastro.2017.72
https://doi.org/10.1002/hep.26093
https://doi.org/10.1002/hep.24423
https://doi.org/10.1186/s40425-019-0650-9
https://doi.org/10.1126/science.aan3706
https://doi.org/10.1080/14712598.2018.1518424
https://doi.org/10.1053/j.gastro.2013.08.058
https://doi.org/10.1186/s12885-020-06882-6
https://doi.org/10.1159/000519108

[32]

Han, J.J., Zhang, S.Y., Xu, Y., et al. (2020) Beneficial Effect of Antibiotics and Microbial Metabolites on Expanded
Vo62Vy9 T Cells in Hepatocellular Carcinoma Immunotherapy. Frontiers in Immunology, 11, Article No. 1380.
https://doi.org/10.3389/fimmu.2020.01380

DOI: 10.12677/acm.2023.1361342 9598 I IR = =23t e


https://doi.org/10.12677/acm.2023.1361342
https://doi.org/10.3389/fimmu.2020.01380

	晚期原发性肝细胞癌免疫治疗现状及研究进展
	摘  要
	关键词
	Current Status and Research Progress of Immunotherapy for Advanced Primary Hepatocellular Carcinoma
	Abstract
	Keywords
	1. 引言
	2. ICIs治疗
	2.1. ICIs单药治疗
	2.2. ICIs联合治疗

	3. “肠道菌群”与肝癌免疫治疗
	3.1. 肠道菌群失调与肝癌的发生
	3.2. 肠道菌群发挥免疫抗肿瘤作用

	4. 小结与展望
	参考文献

