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Abstract

Immune checkpoint inhibitors (ICIs) have achieved revolutionary breakthroughs in cancer treat-
ment. However, for cancer patients with hepatitis B virus (HBV) infection, ICIs may trigger the risk
of HBV reactivation (HBVr), while their potential antiviral effects constitute a complex “double-
edged sword” immune phenomenon. This review aims to provide an in-depth exploration of the
latest research advances in this field. ICIs restore HBV-specific T-cell function by blocking the PD-
1/PD-L1 pathway but may disrupt hepaticimmune homeostasis, leading to HBV reactivation (HBVr).
Hepatocellular carcinoma (HCC) patients, especially those receiving combined therapy (e.g., HAIC +
TKI + ICI), exhibit the highest risk (14.3%), with HBsAg positivity and high viral load identified as
key high-risk factors. ICIs may facilitate HBsAg clearance under specific conditions, highlighting
their dual immunomodulatory role. Controversies persist regarding occult infection risks in sero-
negative patients and the impact of novel immunotherapies. Future efforts should focus on multi-
disciplinary collaboration, multi-omics risk prediction models, and individualized combination
strategies to balance antitumor efficacy and HBV safety.
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1. 518

R R AR A FBET M EER N —, IR RISIE LR RS T RE R H
o, SRS A AW 7 (Immune Checkpoint Inhibitors, ICIS) A I, o5 2 Bt R 16 7 ATsk ) — I00 s o 2k 2
B. ICIs ML FHITFE 1 SE T2 32 4K-1 (PD-1) FEAFMEAE T-HECAAR-1 (PD-L1) 2 i 75 P T bk B 200 it A 5% 37 R
-4 (CTLA-4) SR 8 i, RBRIMRIT T AR S e 4], AT IR EALAR B S B e e ) v, £ %
T G BP0 e g e AL R AP IR T R, R G T R I AR A TS A AR = 1] AR, B ICIS
e AL FH 00 H 2832, FLAE SRR A B o 1) 22 Ak 1) R ER TV HH KT, 0 AR 6 18 ek g K
YLIHaiE B3, a1 SR R ER(HBV) IR Y3 .

LTI 93 B SR G AE R BRIV N B A s AT %, JUHGRIE AT SR X, 2 S ETaEfL . T
5 A1 48 i g (Hepatocellular Carcinoma, HCC) ) = 2205 Kl 2 — . 181 HBV &4, 20%~30%2x K&
NIFEAL B HCC, 5 447 R AE 20% [2]. 1E HBV YL R HLIX , AH 24— it 5 Rl & 9F HBV
G, IXAETS ICIs £ 4k g3 rf 1 B TG M OBk . HBVr 2 — M E IR, WRES BT R K
B FFoheessss, 2000, MM B MR IR T FESL R B E TG . 45 5, (7. BUTRLKR
TN Bz SR 5 G I 2 HBVr IR B . SR, ICIs /E R —Fol B S g i 97, AR
P55 % Gt G e 4] ISR AN 5], e Wt i AR ] % R G R R FE e R AR A o SRR PR L i
73 ICIs 7£ HBV JE&H B35 5] R HBVr (1) XU FI7E 7E 52 i A8 45 5 2 HL 783 4

ICls %f HBV &S 851 5, M 7 —FhE IR “ W) 81”7 08 . —J51H, 1CIs i flhx T 4
Feul, TREMKENUANT HBV il brbE 11, H AR N g S| HBsAQ B IIILS, FnEH
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TEAEMIPURFEEHI[3]-[6]. X NIBPE HBV IERYLIEIT A K TR I E .. 5 — 5, IXFhas ok 1) S e e
AT BEFT AT IE P4 A ) e P, 53 HBV B (1 R0 i 52 B o Mok, M 51 K3 28 S KT s
R 9 K AE, BV HBVr [6]-[8]. X Fh 68 A5 B FF5 00 AN AT e 8 BB 3 A PR 64, 38 v e S BUM R v
Sk, HEE kA . K, AR ICIs /£ HBV EyyeiE B h 5 & HBVr IHLE]. R fa A
B RAGTIR AN BN, DARIR R ERPUREEN, M TR FImRLE., el et A=
BEIRAR R SLo

AR S TE A TR B RR N AR SHEAE B ICIs 5 HBV FHSOE U I HF IR . AT 26
20 ICIs HIG R B 15 5¢ & HBVr BIAT R 58 X, FRRAFINT ICIs XF HBV FIH2H) “ Sz T8I 8
KA O . B, AV NG AP EUEZ T, 7 T e B R B3 (0 2R 14 DA K 1C s Lol 47 7
WU G AT IR D A% . BEJS, FRATHE S E5 A (R i 28 20 1R) ) I R A B REAE S TS, A2 4 BE R Ny
WS fER R 3, ARV HBV PRSI 6y 7 R I sem, Rl $R Atk R 3 B B 7 5. 7RI
fili_ b, FRATE RS IR HBV FRRUE Ty 5 & H s, AR . KB 2 . SR T M pim #3697 7
& PR3 T T B AN X I PR B ) pe SRR o IR AN, ALEIRIEK E AT ICIs X HBV (138 7E B4
PUREEIE, R S B AR o SRS BR L A AR IR T REAFEI T B R . BeJa, FRATRR
N8 i A AR [ 4 DS R R AME A, TR SR I 78 7 W dE A7 e 28, DUBA A I PR = A2 R 72 N G 4
AT 2% .

2. ICIs IR A HE =& ZBFF KRB (HBV) BAVENRITRERX
21 REKRERINBIFIEEREAYE R

Ga B2 s AR (1ICISYRER T R v YT U — I R R, A oML 75 T AR B e R iR S5 % T
S 6 S e A, AT P SR S AT LA 1 B B e S S FEIER AR BN, sk A T
PD-1/PD-L1 1 CTLA-4 TEAEFF G e i 52 M7 15 5 B G S S R FE R E I o AR, b e 4 i o 1)
T A G T 5 B R S WA, B I K IA PD-L1 B PD-L2 5 T 408 L PD-1 454, %S T 4kt
VRELIATD, AT R S Be )N . ICIs @i BH T Se PR S 5, 175 T 400 Re % F 5T R 00 Xk
PRI A9, BT B E R AN . AR TN A L R R LS TR I
PRITRL, M R RE £ R T KA A A B L]

ICIs PRI AR N AR K M e 38 T R va 97 4% SR, LR TEI 4R, FOEREEARY X, &
0 BRI IE T 1) R S B R e T R . B, FERT AR (HCC) G 7, ICIs BZg sk Bt AR y7 (W
5 BB H ) TKI 230 kA7 1228 TACE %5) SN BRI IEHE, B 0GE T BF 1 HE[4]
[7] [10]-[16]. #&Ifi, ICIs 1)) vz B FH AR T HHIPkaR, Hrpz — @& & IS B 2 4
PRI, R OB 95 B (HBV) L
22. ZRERRREHHENRITRERX

IR R BRI — DR AL PA RS, THART. REEAHENSEX, HBV LR
T HBV AH ST il i Pt S AR SN Th, 2 BRY 2.54 12 HBV &3, RIS 110 77 AL
F HBV 50 , I RAL AT i - T HBV &3 5 HCC Z MfEES IR X &, £ HCC
BE RN HBV Y . Ak, HARSRR e B BT 58 & JF HBV B, X 15 7EIX L 8 2 i B
H ICIs BF, HBV FREUE (HBV) I XS s — AN AT 240 R 1 PR ) 732

MR A 26 [ 9 BIF 58 B2 (AASLD) 125 [ I 7 88 2 2 (ASCO)HEAE I HBV RO bRtk 2 3. 18k
HBV B SUN ORI % RIETDUR (HBsAQ) AP 6 S H . BEAE HBV B 4s i XN HBsAg BATHE(H 27
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R AZ PR TUARYE, o1 HBsAg JUACRA WM. 184 HBV BRI EE 1 HBV FuE & X HBV-
DNA 7K-FLb 2638 i1 > 21og10(100) 1U/ml, Sefiks il A 2] HBV-DNA (1) & N > 3log10(1000) 1U/ml,
R ELL AKCEATT A, U 2>410g10(10,000) 1U/mMI. BEAE HBV &Y% 84 1 HBV FLIIE 8 SN HBSAg
I L3754 4k (HBsAg I 1E45 A HBsAg BH ) B L i o HU B HBV-DNA [17] [18]. Fr] REFEREAT 2 K AE(ALT
FhEn)E 2 320 . HBVr R AR A E R 5 B H 1 HBV BYUIRA (HBsAg FHEEPT-HBe FHYE). %
PRI 5 R T RF AR I [, DA R 75 4 52 TSIT P B0 B Y8 97 45 22 P R 25 85 DDA D [8] [19] [20] - 4245 |, HBVr
FEEIT . R R B AR i 1) (0 R 2% BT A5 5 Ak e s S R B A AR DG . SR, BE
# ICIs [ Je, BRRBR 22 I 5T FF 4R OCTE ICIs 5 31 HBVr XU .

B B AR A R, BEAUR I ICIs 76 HBV &L B8 5 & HBVr [ XA seAfifE, REH
RAFA] BRI TAL e R S e A7), (HAT AN B Mustafayev 55 A (2024) % 2 Tl 58 HEAT £73A8 K 3N,
TEHESZ ICISs 09T e iE B T, HBVr SMA R A 2308 1.4% (38/2799), H A g1 HBV IR YL B3 M E
N 2% (35/1667), BEA: HBV I 4s B E IR E N 0.3% (3/1132). (EAERINE, REZPURE PG
JTIE I HBV G B 1) HBVr U 23 & TR TR VR I7 1) &35 (17% vs 1%, P < 0.05) [8]. X Ledfs
SEA TN HBV B Y B2 HEAT O 2 AN TS M P 2707 1 B

3. ICIs ¥ HBV SI#Eh) “SRBENIIG” B

ICls 7E HBV i S35 1 51 K 1) “ Sgze TN G 7 308 % AR A i 0 ) fR o X FRRSAR I T ICIs
BE AT RE7 RTEIE M PUR FE 2 AL, XOnTREE R HBVr [, 3 547 HAH B2

— 5T, ICls @i fiffR T 4Ufafess, B ErT DK EHUANT HBV MG iGbRee /1. 1E181 HBV &
Jert, HBV 5t T 4UHid i b T DhRe ke IREs, RIN PD-1 S0 132 R 1) sk . 1CIs Jd ik BH
PD-1/PD-L1 i@, o] DL “ R ” iX S FEum i) T 40M, A6 SBr ik A3 3 s A A PR 2 ME Th e, TG 586 HBV
LT AN 035 B . Hagiwara 25 A (2022)#5 Hi, ICIs Tt 24/, HEX HBV P AEHi &
RR[3]. Pan 25 N (2022) (R FE B L2 H, fE8:5% PD-1 MHIFIBLS TKI VYT HBV FSC T B4 1,
HBV DNA Fll HBsAg /KT 2% T [, $27= ICIs H] BB A — & HIPUwEE/E 4], Zeng 5 A\ (2024)it— %
i, PD-1 7 BE A A% 1 (1R) 2R I (NAS) VA YT I HBsAg FHPEEAE S v, L% HBsAg /K23 N %,
HE1 3.89% % 5Ll T HBsAQ i/, XN ICIs 1 A1E M HBV IERULIA T HEE (78 1134t T R4
[5]o IXFPIETE RPN EEAE F A FE W7 I G 67 SR LS HBV ThRE TR g 4t T 47 it B ik .

7T, 1Cls 58K 1 5 W0 1R F 1 P REST BT IE P4 5L A 1 G048, 223 HB Ve A — Mgl
FR e e w, A e 52 v, DA 3 St g 8 SRR 0 B SRR ) B B iR e A I e OB RN
P HBV Bierh, HUASW R RIER T —FahdS P, HBV RERtE T 40M BARMEAE, HHIhREZ 23
1, T S, 1 0o SRR JFF 2 P ot B 45 405 [ 2]« 24 IC 1S AARR S b SR s $IRI N, 43805 £ HBV e etk T 41
PR AT RE X B PN i R e s, SR B AR AT, AT R 4l BB N i B8, 51 HBV DNA 7K
SEFF A 2 KA . Zhang 55 A (2019) 1) A [l B PE A ST 25, 7E452 PD-1 #5677 1) HBsAgQ FH M5
hE B, HBVr BIKAEZRN 5.3%, HG= B s Pl by & mE— 1) 5 2 /& 16 5 2 (OR = 17.50, 95%ClI
1.95~157.07, P = 0.004) [6]. Shen % A (2023)7E#25% TACE Bt4& TKI Al ICIs =HKIGI7 1) HBV A HCC
B PGS 10.1%0 HBVr KAZE, [RIFESRIE 7 B YEPU0 28 1697 I B 21 [7].

XFf BTG RRAEAT ICIs 75 HBV B Gx 88 R N SRS AR A3 2 4% o IR R A TR AR SR
AP TT R TR, 5 A RO HE BV XU o X RO - 1 HBV YIRS T AT VP4, JF
AR AU 3 25 1) 5 AN A P TBH A0 B 77 8« 2% B RTIR , ICIs 7E Mg va T R EAS T EK ), HILAE HBV
JRYIERE B 51 R HBVr R 2. BRARIXFR Gl XTI 8 0N B 1) 72 A RL AR 5 3 5
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W SR 24 PR VI T 085 1) 3 B 55
4. HBV BRERN REZEVFNE

A 5 B FRBOE (HBVI) & — DN R R e A il A2, JUHAE B2 Sy ka2 sl 4 FI(1CIs) ¥R 7 1
FERE B, H AR AR BT AR () G BERFRBE . ICIs S AL o 2P 465 (1 T A LA B Y e e
FrE X — R T IRAFINTIX LRI T B AR HBVr BIRAE . K XS P E G E .

FPIE A N A B R B0 P A, e P At ) 2 R A B R 7 T P P S e i A, I T 4
FEHUARRRAS . 3 S xt 1 R BRI 1 B B DR 7= A Bok B G2 I B 28 S J T o SR B TR P 5 1 e e
FEEIAELL T U : 3 R anfh . T A SRR G 2 b G A0, 05 U e 4 P (P
ShZHM, Kupffercells). 52 N Bz i (Liver Sinusoidal Endothelial Cells, LSECs). 4R 25 (NK)4H . [ 4%
ZA5 T (NKT)ZHML . RV T Z000(Tregs) LA X2 H 1 T 40 MO B 2045 . I Ho 0 78 JFF U S 38 57 25 1 6 325
i 52 o OR G W FIVERI[21] o 0, PRI o A A A P 3 2 A B iR 2 4 L (APC), (H L AESE LB L R
FIRER I H e i e LSECs BAMRILRIB S 7 RIAMFr s, W) T 753 T 20 J0 S S 1 B 52

JH A B rh e 5 22 G e AR R R B DR 1, A AR K IR~ (TGF-B) . FI il A 32-10 (IL-10)5%,
X DR A7 BT 300 SO S B AN AR G 57 o b At AN R R A P 0 A A B AR T RESRIA PD-LL %5
TR SR, 5 T 40 B PD-1 454, BB T 40T LRI Zh AE .

JHHESE Tregs & R E 2 — . Tregs il 7r WA PR 40 ML PR 5 400 B 42 Al A s PR AL o) A S AR 15
Moy, A BANEION T ARSI, A AEE M HBV &Gy 4 p 0 55 5 18 1 2 8] (1P,
WG B e . FENBTE HBV YL, HBV Rtk T 4% b T ThRe#EsaIREs, FUFAEZ PD-1.
CTLA-4 Sl M 52 AR 1) 3RIE , LASCAN IR - 2 s R0 200 25 2 D 6 1) 52 458 o 3K b R S R 65 A2 JFF U e 2 i
SEIREEA HBV FFEL eI FE IS R, EMAANUA TS A BUE R B, (E 8 G 1% B G 4 i (1 ik
FES I, TR T I3 [22]

5. ICIs 3RfaT T REAI 4 S - BT RO S RIE 12

Yo BRGS0 ) (1ICIs) i i BT PD-1/PD-L1 5% CTLA-4 54 A0 75 UM Eg, 5 75 MR IR st 55
T B e, KE T 4iMPTREThat. SR, 7€ HBV BRYLFRE B b, X P s s /E
FHARTT REFT B8 A N B A AR S e P48, AT 52X HBVr .

51. RE ICIs ZHYIEER RS HBVr REER

PD-1/PD-L1 il 5. FARFHANE “REHE” ,  F2 B0 IR 28 ZHL 43 (L JHF JO AR i ) B RS2 T 44 Mt 114
FEURIRAS o IXFIARXS R R IBOE, 181 HBV e b, B “MelL” T HBV FemtE T 4iffl, S8
Wb TR, 5 R HBVr I BLEEIR 1R . Pan %5 A (2022) W0 %2 21 ()95 B2 50 11 284k BRI [4] .

CTLA-4 #Ifil7): HAEFEy “ Byg” M T iz” , BBAE T 40MB0E rIPIaG M BTtk B 45 ol 4
F, #0] Treg SHREFFARE RN T 40 (345 5 04k . IXFIEF v B8 S BCE) 210 BFENXT HBV 18
A T AR S BOE T B R Y 4 B P G RO A irAES (A0 AT ) A1 FEBOR I S P47, 398 bl
ROk PD-1 M FIAS [FIA SRR B2 (1) HBVr KU . CTLA-4 #5515 PD-1 MBSk, BT
FEAR T I E ) S B S N, DR SR 2 W RN % 2K irAEs MR AEFR AR LT, HXTRMH HBVr K,
SR =i - ST M U LI N 71| B S

5.2. B RERIE SR
ICIs F) S BEBAR A1 IR AR R IR TR A E, T 4 B R AR) o SR i2 B S B 0 7T RE 3 2 AR A 57t
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PERIE S, F AR A KA R HAE(rAES), HA 2 E N2 RS E 2 —. BN SRR
(immune-mediated hepatitis)/& I1CIs # WLIF irAEs 2 —, HARFIAILTESRS HBVr SRR 2 AL, X ff
BIRRZ WS E 2. Zeng 25 N (2024)IWF 70 KB, irAEs [k 4 /2 HBsAgQ .35 Tt Al HBVr fIBhaL f&
BelR 2, 184 B Ve e 0 T BRI 15 5 28R OB A (2 34E HBVr (1 2E[5]. Pan %5 A (2025)i —30 il
T ML 2 STRERIGSIE T H0 B4 97 7T LA k) HBV FHVE 20 i 22 1 irAEs, JF 7T Bt 5 B 41
FRSRIE AT IR LE A, X R B G 4l 2H 2 7 irAEs A1 HBVr H 1 24 HI[16]

5.3. FFRE S BRI E R 2T

SR A RAIE 72 2 B PD-L1 23 5 i 33 952 i bk EE 4 M (T Ls) 2% 85 35 AH (P = 0.037), PD-L1 MM
JiH CD3+. CD8+ TILs % /% & N(P < 0.001), &% % TILs 58 Z MM %(HR = 1.418, P = 0.001),
i ICIs FE AL BEF RS T REFT I HBV st %2, SEURTEE SN IN[23]. 54 A HBeAg # 7
AN Kupffer 20 m T M2 H24b (BT R A8Y), PD-1/PD-L1 fMIFVa 7 A A2 ) M1 A fb (12 4 = 8Y) &%
A5, S PD-L1 FIE T, (2 RANME T(U1 TNF-alL-18)F BN, FF P S s PR A8 [24] [25]. T EF
kP AE . HBeAg Jid SOCS2 #ifill IFN 155 i# %, PD-1/PD-L1 #1697 oT Refd brx Fpamdhl, S
e IFN B 5 EMEEGE . 1SG Ri& B Wi S HIZIMH(HIS £ 84 DNA IS [24]-[26]. X FPRAEE
PR SRS A I B 25 2 32 B S e By, AT N 1 HBVr (18 )AL

6. HBML T 40ME: ZHEREMAEMILTE HBVr FHER

Bk T A0Ma sk, AT AR =R 0 AR G 40 AN S SR A0 R B T R AR I e I 4%, 7E ICIS 89T R FIFER
HERZB4, 25 HBVr iR .

B 4Hiu 51 B 4f: B AUMRAG A A BIAR (A Hi-HBs), IR TR I LE B4 S A (G
HIPE B 4, Breg)idid s ih 1L-10 SEHIHI 140 K 7 2 5 4 Re e i 52 . Pan &8 A\ (2025) B Fi bR, $i
JRERIAYT AT REIE LT B A0SR irAEs, X NHLMFE B 4HMITE I1CIs T R I e R EL e R AL T
M Ao ICIs AT REIRIBERSIR Breg ThfE, AT B8 Fa i 588 )5 o

H AR (NK) S NK 402 T B R SR e e 4 . 7E12 P HBV BEerh, NK 4HfThae vl fe
K. ICIs 1697 51 A0 IR T IR 85 254k (1 IFN-y P T T RE “ i NK 4 it Shg i il
WS NK 4 B B8 a0 f 2 PEVE P B RS PR B LA, R RE /W 0 B IR -k — D s A B, I
YEF A RE .

B8 2R 20 (15 W T/ P IR A ) . FFR O B ) O A e —— P B A, A R P O S 2 i 52 1) 5%
B, IR, BHA HBeAg %8 v HAR M T M2 (Bt %)tk . PD-1/PD-L1 #ik Fva 7 7T B (2450 223 o
YR M1 (R R )R TVELAS, SRR K70 TNF-a, IL-18)VEO8 N, e38 BF A S s 3088, (2 A A
THRIEIE I KA [24] [25]. BbAh, BRI BRI T 1K) PD-L1 iAW 1ICIs FELIKT, W] RESE s 1R 2
I AR 98 ThRE

JHF 5 N Bz 4 M5 PR 0 P 5B P9 R 4T B (LSE Cs) ARG 0 S ek FFF IR S 5 T 52 (R Rl 2 — &
ICIs X F A 358 1) B A4 2 28 W] GEREIA LSECS IR 52 ThBE « 17 1C1s 75 5100 4 B 1t JOREMRAS 1T e 40 S RS
PRI AR, R TR B R S I R RS, S HBVr il 2 A

ZE TR, HBVr B A sl g — N2 R R, 2HTHE R . ICIs il ik HBV K1k
T Y FE S A5 T4 B VE S O, FT0 1 FE 8 5 B S e A, ANTTSE N 1T HBVr IR o [RIRF, 37
B G 7 A AT BRI RIS HBVr PR T4 IR N ER AR IX S B A B TR T A 5
HBVr, MM HBV &Gy iE 5 552 T2 1897 22 a1k .
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7. lERMEFES TG

TEJEE B3 v B S A 2 S 3 HIRI(ICIS) R, BT 289 55 (HBV) BRI (HB V) XU A — N B 32
FIlE IR . HBVr HR AL FIG R I B35 1) HBV GRS . SR M . BARIGIT 7 & UL & Hothrs
FEREM R RN HTIX LI PR RS A AE S H TG ROs2m, X1 @ AN 1) T A0 7 2 SR ms 285G

iy
2o

7.1. AEEEXRBEHRKRESR

HBVr ) XS TEA R AE A A7 7R 035 25 57, X 0] RE SR AR B (W AE 0 2 M« IR 9T 77 R I 3R FE A
JFREAE HBV e b (A% O b A A 5%

JF 4R (HCC): HCC B i T HATIEA & it & HBV L SE S T, H 23088 O T 4.
JFAE £ 2 Tt 95, DR I AE 3252 1C s IR 9T I, HBVr f XU 3¢ 3 » 22 TIUWF AT HE S 13X — #5. Shen %5 A (2023)
W52 2 F KA # 2E(TACE) B A i Z R IR A0 1 I (TKI) AT ICIs =BRIGYT I HBV ¢ HCC B k4T
7T, KRB HBVr FIRAEZFN 10.1% [7]. Xu 25 N (2025)7E #:2 HAL IR TT (I NI TTBRA TKI AT ICIS) G 1T
F AR HBV #H2< HCC H3g v, M E| HBVr A AR HIA 18.7% [11]. Sheng %5 A (2025)# 75, %
Z %% JE (lenvatinib) % & - Fi F Bk B Pt (camrelizumab) 1697 1) HBV A3 HCC H#&, HBVr k4
FN 11.1% [14]. XEERFFIYPER, HCC B3, JUHEBEZECEIRIT 7T RIES, HBVr [RS8 E T+
e Yiu 55 N (2025)% s X OR RS B Hl gk AT 404, RIAESESZ ICIs B TKI QY7 B &,
& 93.2% ) B2 T HURETIT, HBVr (1) 12 N H R AEZFIH 1.7%, HA 5 FIKAELE ICI B
B, HEZAESHT RN ICH AR ZZIN HBVr KUK, X ATt 5 m Ll s om0 7 A
K[13]. Lai 55 A\ (2025) ) — Tl BEPERT 5T B, £E4E3Z ICIs AR N HT 2 Tl (1) HCC 3, sk
HBV DNA 7KV AR EZ N HBVr kA2, #E—0 308 1 B EPUs 55697 1A [ 12].

e/ N TS (NSCLC): T AERT I R AR hoRg,  dndlE /N fitides 23, HBVr (1 XU ARSI, EA))
T %45 . Hong 55 A (2024) 7347 1 #25% ICIs 1697 B2 PE HBV BLSEEE M HBV B4 NSCLC 3 HBVr
MIRA e, SR T 76 B St FE b sehax 28 o AT W i) B (271

HoAh SZAASR : Niu 5\ (2024)5%F 2 R S AARSR & 9F HBV L) B35 347090, K I HBV BB
FIFFAEA R FEAE(hAE)FI™ B AFIEA B 4 (hSAE) K AEH m T HBV BIPERE R, JUHETE HBeAg P
B OREEE, XK HBV BYLAR B s 1 B RS, AN & HBVr [28] .

BRI E, HCC B i T HAFR MRS S ANRIT TR, & HBVr s fa NBE. SR, e is
AU HBV G B W ARG A W, IR IR Z B 16T B A = fa R R A

7.2. ZHEFRNSTHEXERER

HBVr [RAER— N ZHREEHMER, WM. 16 EREFANRITHKE R . HBV MiE5IR
SAHEHE: HBsAg PHE: 181 HBV BY(HBsAg FHE) &35 /& HBVr I E = /e A . Mustafayev 5 A\
(2024) 1258 BoR, 181 HBV YL 1) HBVr &AL % 83 5 T REAE HBV J& 4L i35 (2% vs 0.3%) [8].
4k HBV-DNA #Hi&: # AL HBV DNA Il S #iA N2 HBVr IfEf R & . JR1M, 1R T
PEFUR BRI G OLR, B4R HBV-DNA #EH R, HBVr XS] RE1S G 2dahl. Lee 55N
(2020) &K HL, 1EHE3Z ICIs BITHIANATYJBR HCC &3, £:4k HBV-DNA > 100 1U/mL 182547 [F] I 43232
A (FR) RI(NUCS)IEIT , TE AR A HBVr [29]. #H, Xu %5 A (2025) & Fil 3 2k HBV-DNA > 2000 IU/mL
& HBVr AL fR 47 [ 25 (OR 0.090), 1X 7] BB S Bt T ix 48 % 5 ] G332 7 B PUR 819R )7, B0 =i
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BREE A SRR L 5 SRR RN HRRES A DG, T ICIs A0S 1F AR 58 AT X P T4 [11].
Liang % A (2025) (IR 78 46 i, ALT > 40 U/ml F1 HBeAg BHPE R HBVr (AL TR R 7, i 3E4k HBV-
DNA 7KPAE 2748 5 43 #t FP R B SO SL TN Rl ¥, 3X A] RBHR /R TE W e 2 PR BRI T I 5 1, HoAth
KR AR 1S B N H B[15]. HBeAg JRA: HBeAg BHIEIEH 5 HBV & HITE BRI i A2 RS M DG, R
NN HBVr [IfER . Wang %5 A (2024) kB, HBeAg FH1H 2 HCC B 52 PD-1 HIHi| 7B & 1 &
A= AN FA T IS HBVr kST fE 1% R 25 (HR 3.695, 95%CI 1.246~10.957, P = 0.018) [30]. Zeng % A (2024)
48 ) HBeAg I3 B & HBsAg & 25 T+ =i Al HBVr 1) 37 /& K6 K1 % (OR 7.236, 95%CI 1.757~29.793, P =
0.01) [5]. Liang %% A (2025)tHiE 52 HBeAg B4 /& HBVr FAh a7 7 K 7 (HR 1.570, 95%Cl 1.133~2.174, P
=0.007) [15]. #i-HBc FHIE(REAE HBV E&4%): X HBsAg MM HPT-HBe FHYEM B, FERRE M HBV
SR (OBI) I XUB, E SR B IR YT R AT RE K A HBVr. Celsa %6 A\ (2024)ff) Meta 74T B 7E VA
HBsAg [IPEdi-HBc FHPE B TR PEHTR B0 7 I an kb, 58U 17X 8 EE 1) HBVr XU A1 BE IR 53[31] .
Ali 55 N (2025) 1) AGA Il bR SE 8 B g SO0 BT S MAEAT HBV T 2r, JEARHE XU 73 J2 thoE /2 sk
1T TR PR R VA T T B M [20]

FOR BB VAT S 8= TR MU TR T A HBVr e B H ] Wi Gk K1 25 . Zhang %5 A (2019)
IR IR T e, SR BUREE TR /& HBsAQ BH RS IE 3 8252 PD-1 #II7E 7 ) HBVr Ml — 23 f&
F A % (OR 17.50) [6]. Shen 5 A (2023)tH &3, 7425 TACE B4 TKI Al ICIs A7) HCC &, Gk
= TR PE SR A6 97 & HBVr [T fE R K 22 (OR = 0.047, 95%CI 0.008~0.273, P = 0.001) [7]. Shen Z£ A
(2024)iE—D AR, BRZ PO ER TR & AT RS R 2R, A 55 S UG A RAHOC[10]. Liang 5%
N(2025)H A B, 52 0 25 T 1) 8 3 HBVr 284K TR 452523 (27.4% vs 33.7%, P = 0.013) [15]. ixX2EiE
I 98 ZU ST v A R AT T P B UR R T .

AIRIT % ICIs HHADBIMR 25900 TKIL b7 A NIGIT)MEEE N, Al e 38 n HBVr (1)
K. Wang 25 A\ (2024) &30, PD-1 Ffil 55 BEA 145 A= s 77 i 2H A9 7 52 HBVr B2 fa e R 25 (HR
4.608, 95%CI 1.010~21.016, P =0.048), LUK &2 i T PD-1 #1571 5. 243397 [30] . Liang %5 A (2025) 3K
3|, TKIBKG PD-1 #I71G 7 40 1) HBVr 2 83 5T TKI FLZGIR T 41(16.6% vs 12.5%, P =0.018) [15] .
XPERICE VAT v R T AR N e s R T BT AR EE P, HE P R HBVr (1 XU o

T A RAS R AT (IrAES): irAEs IIRAE, Rl - W%, vEES HBVr AHH.52MT . Zeng 55
N (2024) K FIL irAEs % 42 HBsAg i35 THE Al HBVr 37 /G 6 5 % (OR 5.560, 95%Cl 1.252~13.273, P
=0.01) [5]. XK ICIs 5|14 B VG B B0E A JORE [ N AT BEE HBVr R A Hh 9y B B t5 . Pan 45
N (2025) IR it — B4R, BURERIATT v LA ] HBV AR AT 40 M (B3 1) irAESs,  JF ] GEidE i
W B AR IX LS, XN irAEs 5 HBVr 2 [H IR 4495 R AL T B AL A [16]

7.3. HBV BHUEX A Tr R AR

HBVr MY ] B S BT D e i, i n]REXT IR VA T BOR = AR i s, FZARIAE LR LA 5T :
HRTT P TEGEIR . PEE K HBVr SIS 2 R A RT REAE A B2 ALt TR IR ICIs YRT, AT sE M g7
Mo PUEAR: ZHHFEN, HBVr 5EEMARBUGHC. Sheng % A (2025) K3, HBVr 582 4k
B e B R E AR PR IT I HCC B35 1 e S B AN EE A AE A7 JH 46 46 AH O [14] . Liang 55 A (2025) i
o KA HBVr (1) 558 Ta it Fe AL A7 S (PFS) AL A= A7 S (OS) 44 ¥ 3 45 TR K AE HBVIr [ % (P < 0.001) [15] .
Niu 25 N\ (2024) I 5E 27~ , HBV BH%E HCC BETE ICIs 697 #lA 8 HBV [HE, H OS B 2%, itk
R, X R HBV ARZS BB Ab B O W 52 ) 5 195 25 D) AH 9 [28] . Xu 25 A(2025) &K I HBVr 41
(1) PFS & 3540 T IE F s 41(12.0 M H vs 292 AN H, P <0.001), K% OS L& %R, HPFS 4%,
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$ER HBVI AT AR 1 S I A [11]
8. IGPRSCEE kIR SHINE

JEXS ICIs #2% HBV FHEUE (HBV) ML B H 28 PR, (HILIG AR BT Ik 15 2 Phik, JCHAE
SR BB BRSBTS T o ATOR SR T L 2 Al PR S8 B P A% Lo s, I 22l 2 T I IE
A (R PR PR A o

8.1. #LIEARBERHIAT

FalE 4 HBV B4 (OBI) B ¥ I HLIN 1% . OBI (HBsAg 1% /9t-HBc FHE) i3 & HBVr B H A ) K 1
M o FLRTEM AR N AETE S T & Rk DNA (cccDNA), 7E SRS 231 T AT B 25 5730 25 & 1o I S X
FAE T WHRDRS THE RN OBI &8 i e AR MR 2 BT, BR2E4T-HBe FHMEAS & DUl TR0 AU o R
WF R T 2R HT-HBs 4 5 (AR 78 F (i 4i-HBs > 100 1U/L # KUK EAK), 1E T-HBs i FE 2 Bt I ]9 5
BURFE, HILAE ICIs W07 5t T B A A SR BME AT 7 55 2 RS PE R Sk . X TR OBl i 2
B FTHIPIETORERRYT, TR, TRRUEIR A . RS BB TR 25 KUK .

T A A LA (IrAES) 5 HBVr [ 5112 : 1ICIs S FZ N FIERT 4 (rAES) 5 HBVr T8
JF RAEWG IR IAN AL FEbr L EE S, Wl RE AR BT E, H o F IR T RIS A . |
it A FH G 2 A 70 (A B IR » T S5 3 T SRR B VR TT o Xl 5 2 T %) PRS2 I PR KBk
%o Zeng %5 N (2024) A 5T K I irAEs /& HBsAg &35 T+ =i fl HBVr [T fE G R &, SRR & 1T REA71E
FLIR) ) G B IS o B A R, O B, AR UG RAMELLEE . S #5417 HBV DNA € Bl 2
KRS TF B, ARAESS RIBRAET, WIURTATT P S5 THI I P9 X 55 1l o

DA VR YT SRS N R B DSOS R iR VR T A 342 ICIs B ATV, st if A AR S 1) 254
(TKI). 73BT (W TACE). X & SR 7ESE TR T B0 R, 3837 HBVr 19X
. Wang %5 A (2024) 11 Liang %5 A\ (2025) A FC3AESE, PD-1 #5711 A TR BRI A i il 551 (1) 75
%, H HBVr K B3 M T ICIs 267 . BEAIRYT vl AR IS 2 SENLHIEIRUS . TKI B R
AT P S 00 o P B 5 G e ) DA KSR B T R R A G4 4, IR L5 1C s 1) B e B0E s8N = AR

A HAEH, SBURRS TN A B

8.2. IRFREIERFERIZEIN

BTGNS, BAHRH LU F IR R FRARE W 17, BN HBV BOMENE %52 ICls 897
LT B (8 HE B A%
9. ICIs ¥ HBV HiBEEFENHREEH

o KA S5 I SR (1CIS) R e SR Th 31 R 6T HBV VB AE BL 30w 2506 B i K T, MY T
ICIs 7£ HBV UL v “Hu e XU I8 7 BN 5 — T o IX PP ALE I H0% #50E F R M HBV YL 1697
Wk THR AR, HEAEREE IR LT AT E A .

9.1. REEREIREPRE BRI

154 HBV BYLHIRHE 2 — & HBV $r 55t T i I sh gt ktal, FRIN PD-1. CTLA-4 S 24K
M is, AR 10 WA N4l i 7 E Th BE I 32 451 o IX FhFE S IR S S LK TC 1A SUE R HBV BRGL)
FF4if, SEURBFFSAATE. ICIs @it FHWX S i 2 0, 7T DARRR T 4 REER A, M %
A FE R R E B .
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E HBV Ferth T 4iffiDj6e: PD-1/PD-L1 JEERAEMEVE HBV &G R R BIER, @il %5 HBV
B S T U REIR SR 4E FF S 5 52 . ICIs, HEE PD-1 $I5, GEWS ELEZFHINT PD-1 5 PD-L1 454,
MM HBV R T 40 AIFEERAS . B “WelE” 1 T 4 S F RS G RE 70, K 73 IFN-y.
TNF-o S50 R F LA A SN E E R G HITh R . XS BERE 1) HBV R T 41 E0% 5 Juhil
SRR HBV UL AT 40 A, MM F# (R 25402 . Hagiwara 25 A (2022)45 i, 1CIs BT 2L A ei 52 i)
TER, BN HBV PR 3R [3]-

SR I T k4R (CTL) ARG A I TE B : DIREMRE ) HBV ¢t CTLs Refi® BRI &
i HBV HU R A AR 33 b 40 b 25 P ' P R 75 o 2 B e 4 M ) DG B 1) o B B L 4 M Vs B, RN
A A IR DNA (cccDNA) FI i A7 22t 1T et 2 g/, W10 1) 9 25 A2 i

it HBsAg i FR: HBsAg #& HBV BB ZhREY), HIBERREF BN Z HBV DiRethia &) o8
HEIEbR. Zeng £ N(2024) W SR I, 1R85 PD-1 I & 1% 1 (1R) AU (N AS) IR TT ) HBsAg B 14
JEhE A T, A 7 44 85 (3.89%) LI T ILIE HBsAg 1E kR, HLIMIE HBsAg /KT &3 T . i 7Tt E
BARIIFELE HBsAg 7KF-. HBeAg I 2% 11 LA K R K AR irAEs S, HBsAg RPN R E[5]. X42
o ICls 7] fE I 14 5R 078 B S0 SN, Rk HBsAQ TE R, N18ME HBV IR YL T Re MEvA SRt T3
BITITIA) .

9.2. ICIs M BiE iR B % kK B

ICIs Xt HBV HIHUHEEAE FH MR e 2is b, A2 085 2 77 TR F5 18 32 PR 55 S ) B R SR
o

PD-1/PD-L1 il /E M8 HBV &Y (f/E ] : PD-1/PD-L1 i@/ 4E 18 M HBV Y G i 52 11 9%
SEMLE] . HBV JEGR FF 20 M R0 AT P 1) G028 40 (G 2 5 R 40 i . LSECs) s ik PD-L1, 5 HBV $E51
T 4 L% PD-1 454, SET MRThAEFES . 1CIs il BHIHX @, BRSO T 40 M, M
R HAUR T RE

ICIs XF HBV K550 T 4G AL NG 58 : 1CIs AOUSHE T 4ifukess, {2t HBV #m ik T 40810
TECRIIETE . XD T 40M 5 38 n T % HBV R4 i i) e Wi 66 7, AT 58 T i 2R Bk . Pan %5
N(2022) R 7t R M EZ R, 7 PD-1 7B & TKI 3697 1 HBV MI5GhTE 4+, HBV DNA fil HBsAg
KPR B 5 R S R ARG, I HAS e AR bR (G T R E AN CD4+ T #EZIf. B #E4NM K N FF)
AR ARG, IX P RE S B T o 0 X i 2 R R4 T 4]

X B AU DIREIISER . B T T 4000, B AHMIEDUN R e R EEAE A, B A Uk (n
Pi-HBs) K HF R 5 . Pan 55 A (2025)i@ i L #5272 I B AR I, HUi 81697 1T LA RG] HBV BH M FF 41 i
i B3 ) A AN R SR (IrAES), AT BEIEIE T B UMLK T iX L F 4 [16]. X 2R ICIs AT BRI I
s B AARIhRE, RIS PR EE S B, ATTRZIA HBV (1435 BR BB -

9.3. K ERTBEFEENFBIR

R ICIs JR L M FE MBUREEMEH, EAE IR RS e Pt S B — L P JE IS, 115 ICIs 7E HBV /&
GuBE N R 2.

HBsAg 4L 2% kRS HBVr [FIN &4 ICIs I REFEMR 1 HBsAQ JG R IR, W5 K HBVr. iXff
B AT JE IR AT e Sk 1 e B ok B RN [RIB B B [R] S s R A B B 2R R . i, RS %
WOE V] Re 2 HBV IR GY A0 AR 45 45 A0 3R, AT 516 HB Vs 177+ S B80S % J2 UK ) 92 B g DI e
BEARHEIR B IS B A HBsAg 1 T % . Zeng 25 N (2024) IRt , BARA i35 S2Pl T HBsAg Tk, 1B
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HREFERAET HBVr, H irAEs R4/ HBsAQ W3 THm Al HBVr [N fERG R &, Xt 0B T iX
FhF JEPE[5]

WEEE PSR RAE: RN, EE 1 HBV DNA KV BE7E ICIs 197 5 R, (HIEI
PEA IR RAE(ALT FHisr) . X 0] RER B 50 R G0 IELETS B HBV BGL1 FFAI A, AFX i b i F2 11 B A
FIE 4 REFIR . Pan 25 A (2022)IRF 75 R I, HBV DNA 1 HBsAQ 7K T (1Tt i85 5 g 2 S50 AN 70 A4 A7 1
ARFEAHDC, T HBSAQ AT s (1 3 A B8 47 I BE 4R T D) R AN L3 e s, X R/ 2580 /025 5 R %%
S IR T 2 (A7 AE 5 44 DR B[ 4]

JiIRE S5 N 5 000 TR R ORI Pan 28 A\ (2022) (IR S RN, #EHE5% PD-1 HMHIFIECS TKI JAIT )
HBV AHIC R B3, fosg 4 ) 1) B8 3 (i 7 1 2. DCR) R P H 7 2.3 ) HBV DNA il HBsAg /K ¥ 1
F%, 1 HBV DNA F1 HBsAg 7KF (1)t i M) 5 i J8e 5o S AN A A= A7 B4 R AH O [4] . X327 ICIs BIduifeg
KR AT e S HUR R ROR Z A 3SR R 7] GG, RO R IR P e G2 S B vl e AR TP d e SR
MM, R RI RR E AL 4TS e 3 — B 5K

PUREEIRTT R IrAEs ISZI . Pan 55 N (2025) IR i@ 7, U ERGYT 7T LA ZEWH] HBV [ 41
PfdeE SRS 1Y) irAEs, RIS EERHIA T A, FREIPUR TR T HARIRAR IrAEs IR A[16]. XK EAHT
JRERVRIT ALBRETRT HBVr, i AT R I I 5 S ) N SRR ICIs 81, #2058t T HAE ICIs 1697
M

10. ERERKMEFE

o Bk A s ANERI(ICIS) B, ToBE NIRRT ok 1 an e AR, g UGG 1 2 Bl s &
HWTGE . SR, X T&9F B 20 BR(HBV) B 0 iE B 1 5 5 ICIs IR AR T — 4R 241 “
PER TG . E R Reil I AR T 20 B FER T R PRI AE M BUR SRR, EE 2R ME HBsAg H R, X TR
T G e~ 487, S35 HBV FRBUE(HBVr), JEMI 51 &A% KA, gy s, E2 s kA
e AREERRNIR TIX— O, HFRGME T HBVr FIRATHR R L AWl ImAR X
ROARRIE . PRHERRE . TS 5 HL SR, LUK ICIs VB AE LR 2E1E T

FERISL: CRBENTIG]” P ICIs I PHE PD-1/PD-L1 55k pi, A HBV FER %
T 4UMThRE, PIREEEEM EEIERR A HBsAG TR, HEiHM. SR, X Fh 6% st nl fE S 80 HBV
G B, 51k HBVr FIF 2 R A .

SORB B E Y AL AR B S B OA B (B Tregs. PR SR 40)7E HBV IR GL A G i 32 o
RAETHEAER o 1CIs I ABR T 40N FEs AT T4 S P S Be s, ATR8 1 X M-, 33 HBVr. %Al
KA RFAF(rAES) R A 5 HBVr KUKIAHDG, $oR 4 B M S0 fe M7 ey T8 f

YRR E: HBVr (R P AEZE T . HBV LG R A . FE4 HBV DNA #i . HBeAg RA
PLABREYRIT 7 S . MR (HCC) 3, Rl % ICIs BtE TKI M NiGIT 8, & HBVr
(e fe N SR PR YEPUR 25697 2 HBVr S E 20, v TR el % . HBVr S5 gia T ZURAME
TG A RAH

TG 58 BN . AT HBV & IR A 0 |2 20 2. 4T HBsAg PHPERE S, sRZIHET
£ ICls W67 I A B TP M BUR B 6 YT, HAERIT &R G FFs— Bt (Al %11 HBsAg BAPE(E$T-HBC B
(R, AR KU VP AT P e 2 15 TR PR 6 Y7 Bl D) I HBV-DNA FIFIhRE. —H &4 HBVr, Tk
P 1 P AR BRI T TE i, AR R sh e R B HUR R YT, R AT RER S ICIS IRYT .

BIEPURFEA S5IGAR T JE: 1CIs o] gl fu s H AR HBV iEkR, 2 53 HBsAg iEkR, XN
& PE HBV RG4S . JRTM, IXFhPUREEEH TR S HBVr RN & 4R, BB 28 R AE,
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PRI G I3 TS (1) B 2 ME AR P

BFFEBRO:

KRGS T REHRE, iz 7 e 2 A6 HBVr 5 irAEs 57 5 EA/ER : ICIs 5l
(1 5%/ SHEIT 28 (irAEs) 5 HBVr SHE T RAEIGIRERI bRl BeARALL, SRS Wr R . 525 2 [A] (R AH
PERMLH], BASKBUREERTT X irAES (52, T TRIRABTFL[5] [16]. ICIs HUf 2 F IEREMLE: 1CIs {2
#E HBV 5B AT HBsAQ 75 Mk A e e WL IAT) 7 SE R NS el B, 45 R (0 S AN AE . 40 R IR 77 R 4%
A% 55 e 1o S5 () A LA F

KRBT )«

T BELF AT ICIs FIPLMIRYT 80 S HBV YL 12, AR 7L A LU LA T :

P2 2 RIMEREZU(MDT) : #257  R RHER AE L R R AR L IR AR 55 2 R KA Y MDT
A, e E VAL K, e MR IR T A B &, MR E AR 4w, Lk ier[19] [32]. FF
RAEE 2 H 2R 0 AR N AR 256 38 IR R RFAE (s iE R B . HBV IMLE R4S . HBV DNA %
B, HBeAg IRA. FFIhEE). LT Ht(n HLA JERIAY) DL K 22 41 22508 (e e 40 s . 4ifiefRl 1. HBV
FAB, HBcrAg %5), JFRERGUEN HBVr XS TRMIEEARL, SEBLA AR AR ) 2 . RAGET iR 7 77 &
FCIHBEA TG : RE ICIs SIAMBTMIR 2590 TKIL ALI7 . J8UT) LR U 25 29 i B R R RN 5
IEIT 7 %, DAHATE S RGP I 2[R, e /M HBVT BB o IR AR ICIs 1 B E F IRIHL] «
T Ik FERBATE TR A L, SRR N HBAEAT 1CIs Wil ST HBV e ) N, e 3% 2Ei5 bR Fl HBsAQ i/ bk
(53T AU BRATLH X 0] B8 A TF AT I 28 ¥R T SR LA SR BILNS 1 HBV B UL 1 T e 14 A P L E i k4t -
TR RKHE ATREPEIR RIS : BEf MLy 2= P M R 3 B 2 G2 7 v LA RRE R N, BT 0T KA
ZHul . ATREYEIRARRES, DIREUE REIGIEE, B HBVr MRAER., IR, FFRIUERAIL S
W7 R B S 1A ROV AN 22 A

M RS, AT BAERK LD ICIs BT S HBV At [ st P, I sE)
P2 HBV R i i 58 25y SRR A A A7 1 A R R B A () AR o 2=

E&WE

Chongging Talents Program (cstc2024ycjh-bgzxm0095, to Bo Qin).

SE

[1] Shah, N.J., Al-Shbool, G., Blackburn, M., Cook, M., Belouali, A., Liu, S.V., et al. (2019) Safety and Efficacy of Immune
Checkpoint Inhibitors (ICls) in Cancer Patients with HIV, Hepatitis B, or Hepatitis C Viral Infection. Journal for Immuno-
Therapy of Cancer, 7, Article 353. https://doi.org/10.1186/s40425-019-0771-1

[2] World Health Organization (2024) Global Hepatitis Report 2024.

[3] Hagiwara, S., Nishida, N., Ida, H., Ueshima, K., Minami, Y., Takita, M., et al. (2022) Clinical Implication of Immune
Checkpoint Inhibitor on the Chronic Hepatitis B Virus Infection. Hepatology Research, 52, 754-761.
https://doi.org/10.1111/hepr.13798

[4] Pan, S, Yu, Y., Wang, S., Tu, B, Shen, Y., Qiu, Q., et al. (2022) Correlation of HBV DNA and Hepatitis B Surface
Antigen Levels with Tumor Response, Liver Function and Immunological Indicators in Liver Cancer Patients with HBV
Infection Undergoing PD-1 Inhibition Combinational Therapy. Frontiers in Immunology, 13, Article ID: 892618.
https://doi.org/10.3389/fimmu.2022.892618

[5] Zeng, Y., Huang, J., Pang, J., Pan, S., Wu, Y., Jie, Y., et al. (2024) The Occurrence of Immune-Related Adverse Events
Is an Independent Risk Factor Both for Serum HbsAg Increase and HBV Reactivation in HbsAg-Positive Cancer Patients
Receiving PD-1 Inhibitor Combinational Therapy. Frontiers in Immunology, 15, Article ID: 1330644.
https://doi.org/10.3389/fimmu.2024.1330644

[6] Zhang, X., Zhou, Y., Chen, C., Fang, W., Cai, X., Zhang, X., et al. (2019) Hepatitis B Virus Reactivation in Cancer

DOI: 10.12677/acm.2025.15123558 1510 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15123558
https://doi.org/10.1186/s40425-019-0771-1
https://doi.org/10.1111/hepr.13798
https://doi.org/10.3389/fimmu.2022.892618
https://doi.org/10.3389/fimmu.2024.1330644

HEE, R

Az

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

[21]
[22]

[23]

[24]

Patients with Positive Hepatitis B Surface Antigen Undergoing PD-1 Inhibition. Journal for ImmunoTherapy of Cancer,
7, Article 322. https://doi.org/10.1186/s40425-019-0808-5

Shen, J., Wang, X., Wang, N., Wen, S., Yang, G., Li, L., et al. (2023) HBV Reactivation and Its Effect on Survival in
HBV-Related Hepatocarcinoma Patients Undergoing Transarterial Chemoembolization Combined with Tyrosine Kinase
Inhibitors Plus Immune Checkpoint Inhibitors. Frontiers in Cellular and Infection Microbiology, 13, Article ID: 1179689.
https://doi.org/10.3389/fcimb.2023.1179689

Mustafayev, K., Mallet, V. and Torres, H.A. (2024) Management of Hepatitis B Virus and Hepatitis C Virus Infections
in Patients with Cancer Receiving Immune Checkpoint Inhibitors. Journal of Immunotherapy and Precision Oncology,
7,111-121. https://doi.org/10.36401/jipo-23-28

Pardoll, D.M. (2012) The Blockade of Immune Checkpoints in Cancer Immunotherapy. Nature Reviews Cancer, 12,
252-264. https://doi.org/10.1038/nrc3239

Shen, J., Wang, X., Yang, G., Li, L., Fu, J., Xu, W., et al. (2024) Liver Injury and Its Impact on Prognosis in Patients
with HBV-Related Hepatocellular Carcinoma Undergoing Transarterial Chemoembolization Combined with Tyrosine
Kinase Inhibitors Plus Immune Checkpoint Inhibitors. Journal of Hepatocellular Carcinoma, 11, 207-217.
https://doi.org/10.2147/jhc.s431191

Xu, S., Pang, Q., Wei, M., Liu, D., Yuan, D., Bai, T., et al. (2025) Postoperative Hepatitis B Virus Reactivation and Its
Impact on Survival in HBV-Related Hepatocellular Carcinoma Patients Undergoing Conversion Therapy with Interven-
tional Therapy Combined with Tyrosine Kinase Inhibitors and Immune Checkpoint Inhibitors. Frontiers in Cellular and
Infection Microbiology, 15, Article ID: 1598193. https://doi.org/10.3389/fcimb.2025.1598193

Lai, Z., Du, Z., Kan, A., Xu, L., He, M. and Shi, M. (2025) Hepatitis B Virus Reactivation in Hepatocellular Carcinoma
Patients Undergoing Immune Checkpoint Inhibitor and Concurrent Antiviral Prophylaxis Agents: A Prospective Obser-
vational Study. Journal of Clinical Oncology, 43, 4127-4127. https://doi.org/10.1200/jc0.2025.43.16_suppl.4127

Yiu, D.C., Lai, J.C,, Chan, L.L., Wong, G.L., Lai, M.S., Wong, V.W., et al. (2025) Comparative Risk of Hepatitis B
Virus Reactivation in Patients Receiving Immune Checkpoint Inhibitors or Tyrosine Kinase Inhibitors for Liver Cancer.
Alimentary Pharmacology & Therapeutics. https://doi.org/10.1111/apt.70367

Sheng, B., Wang, D. and Wang, J. (2025) Hepatitis B Virus Reactivation in Patients with HBV-Related Advanced Hepa-
tocellular Carcinoma Undergoing Lenvatinib and Camrelizumab Treatment. Cancer Control, 32, 1-8.

Liang, Z., Lei, J., Li, H., Dai, H., Zhang, Y., Wang, F., et al. (2025) HBV Reactivation and Prognosis after Systemic
Therapy in HCC with Undetectable HBV DNA: A Multicenter Retrospective Study. Scientific Reports, 15, Article No.
30204. https://doi.org/10.1038/s41598-025-13406-4

Pan, S. and Wang, Z. (2025) Antiviral Therapy Can Effectively Suppress IrAEs in HBV Positive Hepatocellular Carcinoma
Treated with ICls: Validation Based on Multi Machine Learning. Frontiers in Immunology, 15, Article ID: 1516524.
https://doi.org/10.3389/fimmu.2024.1516524

Hwang, J.P., Feld, J.J., Hammond, S.P., Wang, S.H., Alston-Johnson, D.E., Cryer, D.R., et al. (2020) Hepatitis B Virus
Screening and Management for Patients with Cancer Prior to Therapy: ASCO Provisional Clinical Opinion Update. Journal
of Clinical Oncology, 38, 3698-3715. https://doi.org/10.1200/jc0.20.01757

Terrault, N.A., Lok, A.S.F., McMahon, B.J., Chang, K., Hwang, J.P., Jonas, M.M., et al. (2018) Update on Prevention,
Diagnosis, and Treatment of Chronic Hepatitis B: AASLD 2018 hepatitis B guidance. Hepatology, 67, 1560-1599.
https://doi.org/10.1002/hep.29800

Cohen, E.B., Regev, A., Garg, A., Di Bisceglie, A.M., Lewis, J.H., Vierling, J.M., et al. (2024) Consensus Guidelines:
Best Practices for the Prevention, Detection and Management of Hepatitis B Virus Reactivation in Clinical Trials with
Immunosuppressive/Immunomodulatory Therapy. Drug Safety, 47, 321-332.
https://doi.org/10.1007/s40264-024-01399-4

Ali, F.S., Nguyen, M.H., Hernaez, R., Huang, D.Q., Wilder, J., Piscoya, A., et al. (2025) AGA Clinical Practice Guideline
on the Prevention and Treatment of Hepatitis B Virus Reactivation in At-Risk Individuals. Gastroenterology, 168, 267-
284. https://doi.org/10.1053/j.gastro.2024.11.008

Parlar, Y.E., Ayar, S.N., Cagdas, D. and Balaban, Y.H. (2023) Liver Immunity, Autoimmunity, and Inborn Errors of
Immunity. World Journal of Hepatology, 15, 52-67. https://doi.org/10.4254/wjh.v15.i1.52

Bertoletti, A. and Ferrari, C. (2016) Adaptive Immunity in HBV Infection. Journal of Hepatology, 64, S71-S83.
https://doi.org/10.1016/j.jhep.2016.01.026

Wang, C., Chen, S., Yang, X., Wu, T., Liu, L. and Yun, J. (2025) Distinct Roles of HHLA2 and PD-L1 in the Immune
Cell and Prognosis of Hepatocellular Carcinoma. Journal of Hepatocellular Carcinoma, 12, 1633-1645.
https://doi.org/10.2147/jhc.s513033

Perry, J.A., Shallberg, L., Clark, J.T., Gullicksrud, J.A., DeLong, J.H., Douglas, B.B., et al. (2022) PD-L1-PD-1 Inter-
actions Limit Effector Regulatory T Cell Populations at Homeostasis and during Infection. Nature Immunology, 23, 743-

DOI: 10.12677/acm.2025.15123558 1511 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15123558
https://doi.org/10.1186/s40425-019-0808-5
https://doi.org/10.3389/fcimb.2023.1179689
https://doi.org/10.36401/jipo-23-28
https://doi.org/10.1038/nrc3239
https://doi.org/10.2147/jhc.s431191
https://doi.org/10.3389/fcimb.2025.1598193
https://doi.org/10.1200/jco.2025.43.16_suppl.4127
https://doi.org/10.1111/apt.70367
https://doi.org/10.1038/s41598-025-13406-4
https://doi.org/10.3389/fimmu.2024.1516524
https://doi.org/10.1200/jco.20.01757
https://doi.org/10.1002/hep.29800
https://doi.org/10.1007/s40264-024-01399-4
https://doi.org/10.1053/j.gastro.2024.11.008
https://doi.org/10.4254/wjh.v15.i1.52
https://doi.org/10.1016/j.jhep.2016.01.026
https://doi.org/10.2147/jhc.s513033

[27]

(28]

[29]

[30]

[31]

[32]

756. https://doi.org/10.1038/541590-022-01170-w

Rimassa, L., Finn, R.S. and Sangro, B. (2023) Combination Immunotherapy for Hepatocellular Carcinoma. Journal of
Hepatology, 79, 506-515. https://doi.org/10.1016/j.jhep.2023.03.003

Reig, M., Forner, A., Rimola, J., Ferrer-Fabrega, J., Burrel, M., Garcia-Criado, A., et al. (2022) BCLC Strategy for Progno-
sis Prediction and Treatment Recommendation: The 2022 Update. Journal of Hepatology, 76, 681-693.
https://doi.org/10.1016/j.jhep.2021.11.018

Hong, J., Lee, J., Park, S., Jung, H., Sun, J., Lee, S,, et al. (2024) Immune Checkpoint Inhibitor Use and the Incidence
of Hepatitis B Virus Reactivation or Immune-Related Hepatitis in Non-Small Cell Lung Cancer Patients with Chronic
Hepatitis B. Cancer, 130, 1693-1701. https://doi.org/10.1002/cncr.35175

Niu, R., Du, Y., Qian, H., Pang, J., Zeng, X., Chen, S., et al. (2024) Efficacy and Safety of Immune Checkpoint Inhibitors
in Advanced Solid Tumors with Hepatitis B Infection. Journal of Clinical Oncology, 42, 12037-12037.
https://doi.org/10.1200/jc0.2024.42.16_suppl.12037

Lee, P, Chao, Y., Chen, M., Lan, K., Lee, I., Hou, M., et al. (2020) Risk of HBV Reactivation in Patients with Immune
Checkpoint Inhibitor-Treated Unresectable Hepatocellular Carcinoma. Journal for ImmunoTherapy of Cancer, 8, €001072.
https://doi.org/10.1136/jitc-2020-001072

Wang, R., Tan, G,, Lei, D., Li, Y., Gong, J., Tang, Y., et al. (2024) Risk of HBV Reactivation in HCC Patients Undergoing
Combination Therapy of PD-1 Inhibitors and Angiogenesis Inhibitors in the Antiviral Era. Journal of Cancer Research and
Clinical Oncology, 150, Article No. 158. https://doi.org/10.1007/s00432-024-05677-7

Celsa, C., Rizzo, G.E.M., Di Maria, G., Enea, M., Vaccaro, M., Rancatore, G., et al. (2024) What Is the Benefit of Prophy-
laxis to Prevent HBV Reactivation in HBsAg-Negative Anti-HBc-Positive Patients? Meta-Analysis and Decision Curve
Analysis. Liver International, 44, 2890-2903. https://doi.org/10.1111/liv.16064

Ziogas, D.C., Kostantinou, F., Cholongitas, E., Anastasopoulou, A., Diamantopoulos, P., Haanen, J., et al. (2020) Re-
considering the Management of Patients with Cancer with Viral Hepatitis in the Era of Immunotherapy. Journal for Immu-
noTherapy of Cancer, 8, €000943. https://doi.org/10.1136/jitc-2020-000943

DOI: 10.12677/acm.2025.15123558 1512 Il R 125 23k i


https://doi.org/10.12677/acm.2025.15123558
https://doi.org/10.1038/s41590-022-01170-w
https://doi.org/10.1016/j.jhep.2023.03.003
https://doi.org/10.1016/j.jhep.2021.11.018
https://doi.org/10.1002/cncr.35175
https://doi.org/10.1200/jco.2024.42.16_suppl.12037
https://doi.org/10.1136/jitc-2020-001072
https://doi.org/10.1007/s00432-024-05677-7
https://doi.org/10.1111/liv.16064
https://doi.org/10.1136/jitc-2020-000943

	癌症患者使用免疫检查点抑制剂与乙肝病毒再激活的研究现状
	摘  要
	关键词
	Current Research Status of Hepatitis B Virus Reactivation in Cancer Patients Receiving Immune Checkpoint Inhibitors
	Abstract
	Keywords
	1. 引言
	2. ICIs的临床应用背景及乙型肝炎病毒(HBV)再激活的流行病学意义
	2.1. 免疫检查点抑制剂的临床应用背景
	2.2. 乙型肝炎病毒再激活的流行病学意义

	3. ICIs对HBV引起的“免疫双刃剑”效应
	4. HBV再激活的免疫生物学机制
	5. ICIs如何打破机体免疫平衡的关键途径
	5.1. 不同ICIs药物的作用特点与HBVr风险差异 
	5.2. 全身性免疫激活与肝脏炎症 
	5.3. 肝脏免疫微环境的改变

	6. 超越T细胞：多维免疫细胞网络在HBVr中的作用 
	7. 临床风险特征与预后
	7.1. 不同癌症类型间的风险差异
	7.2. 多维度深入分析相关危险因素
	7.3. HBV再激活对肿瘤治疗效果的影响

	8. 临床实践挑战与前瞻 
	8.1. 核心临床挑战剖析 
	8.2. 临床管理决策流程建议 

	9. ICIs对HBV的潜在直接抗病毒作用
	9.1. 免疫重建过程中病毒清除的机制
	9.2. ICIs如何调控抗病毒免疫反应
	9.3. 临床上可能存在的矛盾现象

	10. 结论与未来研究方向
	基金项目
	参考文献

