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Abstract

Objective: To analyze the clinical characteristics of patients with hepatocellular carcinoma (HCC)
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treated with programmed cell death protein-1 (PD-1) inhibitors and the influencing factors of hepa-
totoxicity, and to provide a theoretical basis for the treatment of immune-related hepatotoxicity in
HCC patients. Methods: The clinical data of HCC patients in the Second Affiliated Hospital of Anhui
Medical University from September 2019 to August 2024 were retrospectively analyzed to summa-
rize and statistically analyze the influencing factors of immune-related adverse liver reactions. Re-
sults: A total of 156 HCC patients were included in the study, among which 38 cases developed im-
mune therapy-related hepatotoxicity, with an incidence rate of 24%. The statistical analysis of the
influencing factors and adverse liver reactions showed that age, total bilirubin level, and Child-Pugh
classification were the main factors affecting the occurrence of adverse liver reactions in HCC pa-
tients treated with immune checkpoint inhibitors (P < 0.05). Conclusion: For HCC patients aged over
60 years old, with a bilirubin level = 50 pmol/L, and a liver function grade higher than grade A, it is
recommended to closely observe the occurrence of immune-related adverse reactions during im-
munotherapy.
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1. 51§

JT- 4 28 (HC.C) A2 — Rb iy WL i, K29 80%~90% [ JiR & 1 A Jed = AT 4 e[ 1] MR ¥ &
TR H O R AT BB, 2022 R4 [ JEUR I I R N B 36.77 T3, AL AN MEAE BT R B 4 An, KR
RALHNF 5 A0, 2022 SR E R MERTRESE T AN 31.65 T3, FET NBUNBE T RIGA5) 56 2 f[2], WIHAITE
[ AR IR AT B FF SRR R S RIS WG o7 I R0 B AT o 5 2 Rp ST 9 1 il

JHPRE G e T V0 AT 2 AR T I I — Fh BT T . JEAESR, SRR AL G iR T VRN AR i, RS G
K25 SR FI(ICTs) s A0 T97 3% JEim e v o X 20k S 28 4 7 v AT VA R R 5979545 . L ICTs AARER
J R G BT T VR AE IR PR P B AW 2, AR R N R EDUIMR AR FH B [RIE, A5 7 LA IR B 928 2 18 AT
FEE MR KA R B(rAES) IR A [3]. SHIi0IT i SRR EAMB) R A % 4E irAEs RS 3
B, AR T B AN B GIEA B B[4]. 5 0B 2 sl FAe ¢ 00 s VERR I 0 I S BUE s, s
RREE R MAST) M N E R E I (ALT) B 5352 i (S € 2508 B AR /N 20 i i)
YRIT B AR L, B2 AR R AT & AT AR AL 1697 1) HCC B34 1 AST A ALT JHis SEAR 5], RE £ % IMH
J&TERE, HIESHAY, FEAME IR E 20T RAR, HeTGEH IMH M6 Y7 I & =R
BITHIRTAL,  FETE R R AR R R AR ) 2 P R 3R 3R AR L 38U Zh R 1S4k B 3 F A B B[ 6] [7].

2. MRS RE*E
2.1. AFEIIR

WA B E R R B ERE 2019 4 9 ~2024 £ 8 1 $52 PD-1 1570367 H T4 i (HCC)
BE AT T R AT ARIE I NAREFNHERR AR HE LR 156 B E NI T . INARiE: O $:%Z PD-
1 NG T 2 W T g e R, @ IRIRAE Boe i HEBbruE: © &M IER . MR R 400k
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i RIERGIREE, @ IS EGEERR. AEE AR, © FRIRIIfETHEaG
fliThaebeig B, @ S5NEIRKEREIREATEE, © FRMER. RMAHEZERESE.
2.2. HERlcE

WA B PR W, RSO . R S Ol AT 2R 1T BRI IR AR T i YRI5 T
LR R BA B R AT VRT3 . BT B 16T il N B IR R ALT). KRR R
ZABHAST). FAREA(AFP). SHMIEE. MAHL K. AHE A Child-Pugh 70 2% %1697 I A e bR, K
LEE KM AT — R L+ S e R AEK, TERE T REFIKIML. 183 EFATRIEIRIT G RAERE XA
R BRI
23. GitET %

B SPSS 25.0 e il A X 7AW AR HER B E B AT G20, THBETRERH R RS, P <
0.05 NERAHGIH2FE L.
3. 458
3.0. FEARRMANEESE

TEHSZ PR TT 1) 156 45 HCC 3, 38 il L e iG T AR IR, R AE 2N 24% (38/156).
XEEE A 31 2 B 7 Ak, RN 41 BB 83 BAGE, HALEWN 63.5 %, “FIYERHN 59.9
%o FFIEAS BSOS R A TR E 1~102 A, HALE T8N 74 K. HRHE HCC B3 %6 7 R B iRl 38 41
FFREAS RN 8, W 1.

Table 1. Grading of hepatic adverse reactions in patients with hepatocellular carcinoma (n = 38)

= 1. PR B AT RR 2R (n = 38)

I35k AST. ALT AL B E KT JHEAS R =497 451
Gl AST B ALT < 1E% EFR(ULN) 3 RS IHZA 2 < ULN [ 1.5 f% 25
G2 AST B ALT KJ 3~5 1% ULN, &JHZIEK 1.5~3 % ULN 7
G3 AST 5% ALT 5~20 f% ULN, & JHZLZ 3~10 £ ULN 4
G4 AST 8 ALT > ULN [ 20 {5 ML JHLL R > ULN ) 10 £% 2

3.2. FFET R MEEXE R

R IR BIZHIE 38 N, Heh S tkha th ABOCH 31 N, NS AET 81.6%, Fit >60 &t th NHCH
24 N, HEANENEN 63.2%, HBV &GLERrh A#Ch 30 N, (AN SN 78.9%, A1 1HkEE T
BERHAS RN O N, HHNEABUN 23.7%, Child-Pugh 73%% >B %6 ABCN 24 N, HAN RS
1) 63.2%, 68.4% 1 EETERILIRTT RIS T AN NIGIT, 73.7%BE 1R GBI 7 R T #EIAE YT

R RS RN, i, BIELZ KA Child-Pugh 73 75 5200 1232 40 G 25 A3 75103697 1) HCC
BF A R MR AR FERZRKP<0.05, % 2)o DUFAEA RN RENF AR, Fib. BT RK
P Child-Pugh 738 B4R &, 34T JC Logistic [FIJH 04T, 45 R E/R P EH39>0.05 NEE G ER.

3.3. AEIFEAS RE MK R AT R
156 g, 38 G IR B8, b 6 4910(15.79%, 6/38) 3 3 2 M2 LA FRFIEAR B SURE(F 3).
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A RPEAS BB i 3 #9R BL Y AST ALT Jhs PR EHZL KV TR £E 6 ™ B APIEAS R R
P, A 3 GIAE R R R R DASGE IR IR 3Rk as, 2 DR BIILR AT A5 2 1 AT Zhae
=, K 1 GlR T G4 ZORrai, 5 1 BEE MBI AORE, WA 3.

Table 2. Univariate analysis of factors influencing hepatic adverse effects (n = 156)

2. MBS Rk M ERE BEESH(n = 156)

FALTIES S HE 20 FHREAS B8 575 1) c2 P1H
LiE 97 31

45 0.008 0.930
otk 21 7
<60 % 68 14

EW 4.980 0.026
>60 % 50 24
H 89 30

HBV 0.197 0.657
o 29 8
H 29 11

FARWBIT 0.288 0.591
G 89 27
H 97 26

MNIBIT 3.274 0.070
I 21 12
H 95 28

L EMER 0.803 0.370
I 23 10
<50 U/L 88 33

ALT 2.485 0.115
>50 U/L 30 5
<40 U/L 42 20

AST 3.484 0.062
>40 U/L 76 18
<50 umol/L 114 33

BB R K 5.045 0.025
>50 pmol/L 4 5
<25g/L 10 3

H & A K 0.013 0.910
>25 g/L 108 35
o \ # 37 9

[ TR KA T A 0.814 0.367
c 81 29
<16s 110 37

PT 0.910 0.340
>16s 8 1
A% 67 14

Child-Pugh 44 4.577 0.032
>B % 51 24
<25 ng/mL 32 12

AFP 0.282 0.595
>25 ng/mL 86 26
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Table 3. Clinical characteristics of 6 patients with severe hepatic adverse reactions

= 3. 6 BIFERTAET R R N B F R Ilm R4FE

HBV- JfHZ% [E&A  Child-Pugh KRR

1 @ 73 + + 33.3 32.9 B G3  {RIFEIT 2 B fabrig i
TUMREIT, JwiEH R

2 ) 62 + - 85.7 24.9 C G3 R W AE i, B
BIT

3 5 66 + - 32.9 41.5 A G3  WE + (RIFAIT 3 K, fabrdiE
MR+ AT 1 AJlEsaE, 5

4 ~ 54 - - 186 38.1 B G4 s

5 5 55 + + 494 36.2 B G4 {URIFRIT 2 A G Tebrir s
R + WIAIT 2 FREtekris

6 ) 41 + - 63.4 36.4 B G3 B U G T )

4. ¥1ig

4.1. BRI R A0SR

IMH 52— FhHEBRPE B IR RZ . K2 Bom 18 & JCRER, DR IMH 385 1E ICT IR YT 1 AL
T IMH (1116 PR 2 0N S B PR T (R i PR TG REDR) 87 S PR S M B3 (05 AN S5 (8 3 L I AR
RIFETCRERIT 5 (46%) [91, AEEEANIGTT IR HEAT (8 AL A0S 2 h 2 B e T [ 10 EAEAE
BUAE ICIs YaIT T ARG IS 6~14 JH 2 8], S@FXRT 1~3 MEIT A [12]. BT R RS
PRIX 73 ICIs 53 HUE, PR ZTHERR AT R P W R 2 )5, 425 B2 IMH,  IXACRE 7R I
PR A G B AH A A% (2 W AR AE — e IR 72 . AR BE 1 IMH 3l (U e BB AR B T v, I G oAt
e PRZHL,  HIFAEW e iy T 9 RE ], RS GkSaYT, (B B AW IER (8] RARIAELD)
I R 23 At eh T BE R T e e T vy X — AN RO T ARBT RAS R34 R A A S 2 S B 2 Ao 25 T
T B ICI F TS LW &N — 50 . HERARER B R HRIT RS . I MR, JE
TERE P AR L R R AR . S RAT DU S e SR RT R BERLZ I, JF R T IPAt AT 25 1
FURFAEAT ™ EAERE, ASHERRAR T RS N . R B R A AR Y, DRI &
FBUR AR SRR M oI A2 B IMH 3248 7 — S8 BRI 5o AIEAR T BB AN — BRI 2 4
FrRER . A CIVERRAE T BRSSO R T A A 2 R s BT IMH TR R B 22 T B/
AR T, IMH E 2T SL0 A & P AR B M N2 3 T, AEFRRR TR Rt . FoAh25)
MR . FARB NSEAT BT F B TFR SRS A B 36 35 4 5 S 2 W W, A7 76w fa B mT Be .

4.2. FFEEA RIR MR MmE R 54

FEARREFEH, BREERSTER, FR. BIHLLEKFA Child-Pugh 738 & R0 H2 52 G e ko A s 400 il
FNGEITH) HCC i THIEAS RS A B EE R (P < 0.05).  H S B VESO vl e /& S5y Tk 7 T
JEAS R FEAFRSER R 13] [14]. AW, HEEARALL, S 0B it 88 A s
IMH [ B [15] EAHE TR GETT AR BRI B 5 S B VA AN ARG VE AR I AT, o 752 — 2B Wil
A ARy BE R REAS B B R RE VR AT 9T

FRARMEANF BN EEGRN R, MEFEREN, FALGIZHEL, hT Rk RgmRme
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BV JOREIRAS 1) /- Wb R 32 B AR, 23N B 5 e MEsom 1 AR [16]. TEARRFFEH, e
SR AREINENEIT IS SRS RN —ANEE, =60 &0 EE RS2 REET e b N oG R AE
IMH FIR] BB o AH OGO AR 5 B IRES B UIAR G, BRI 3800 R N 1 KA - N A AN,
570 U LB EAML, <65 %R EE E IMH XEELTE& 5 ff, IXIRWRES 24 B ERE 1Rk
WA K. —ITHFBIE IS T NEH & R Di6e, T 80552 BREE 036 N 5] S % M5 K A 26 1)
Perme (Rl Gose e A sl A T IiRg i BELWT 1 AR £ () S B i E A n] BEAS B IR R AR FH[17]. X segh 5
R, BT AERE X — A R 2 I A AT D AN IR 1), AR oK 7 5 22 B4t 2 10 (B M 7 S i s M e 7k
M, WhE MR, AR RIRIT TR, TR H MR, DIARER R AR — X ke
B IMH RAR .

AL, EKCE BB LL R (350 pmol/L) A Child-Pugh 514> T DL B B 4 48 REFE BE 1284k o MR HE X I
W R, R SIHZLEA Child-Pugh VP40 H & Gy 8 BE A1 G a7 75 S A IEA B F40-%
PIAHK o

BEAEAFE TE R B, )2 e FHE AN R AR — N R 3, Lo S5 T2 ) A ™ (R AN RS 18 ]
EFARRT TR, 65 & LU N BIERIFSRIE R AR Em16]. AT, PN 0.241 AARMHI{E IMH
MRAER IS ZE R . BB A G VB4 M2 2 5 T 2otk IX VT BE -5 55 1 4 e 7
SRR B S T ARG . BRI AR AR R BLA 520 K28, A A5 3R REAS & 1 I PR AT 72
SRR -

X. Zhou SN —TRG N FZZEDHT R, ST - WITEEIRIT = irAEs KAEZE R T
PD1 5t PD-L1 514 P f A K R4l 4, LUK ICTs 404 (Pt PD1 8i#it PD-L1 5#1 CTLA-
4). EIE 25% AT - GBESTIEBE R R I AT S (AT, H R 2%~4%K 3 EL
SR RA[19] 0 AH H A7 78 -4 M e v 00 2 /D, X T 5T 7E HCC i35 K AR IMH 20 o VA4 e
. HATAH AL RERS S5FARIGIT. AMNIAIT SRAIT IMH RS2 LS 225 U7 R AT
(1998 81 DR A i i A A A B v 2 (L

b 4b, Sangro et al. 55 N [T 32 BA S PR I3 15 S5 1R A3, IMIHL (9 K009 26 1 T JC I Zh RE R i 1) FR 5201
AN HBV RS IMH R AEZBIES 1455 . El-Khoueiry 55 AT 2017 3T H— Tl
PRARIGAR 7 BonFE 32 g0 il G BB 257597 1) HCC B, IMH R R A S5 a8 AT 4 1S 5t 22 18 %
ARA21]. v W H BIAHRI FAAFAE G, HREEREMNLZES T ARBIE L. Sawada 55 ATE 2020 4
RFM— IO a3t 135 24252 PD-1 0116 7 I S AT 00 B 74t 1 8 41 IMH,  Jorh 2 55k
A EPRS  Fi  FF(NAFLD)Y AT 1 ISP M F o, 3 3 08 e 53 1 T 98 AR IR — 12 B A ] 48
IMH RS 7T 33— 25 0 M W, NAFLD Al IMH 2 [A1 7776 B E A XU L [HR] = 29.34, P=
0.003) [22]. TEARWFFH, £ 1 HCV BEBHIESESE HCC W Eiay7 I FE R A4 T G sZ A S HERF 45473 ,
FEIEAS R S5y 90 G2, G R BG RIT 2 G I DhRe A3 B . thah, 1IF 1 I meE &1L
(B HIL T IMH, AR R UL AEA RN 08 Gl FERI GG y7 FeAEm . X Uil HCV & Af
INEEAHE T RERSMA R e iRy 7 B IMH R4 B8 B RFEAR R T G020 LA 22 52k
43. REEXMHFSHNEBRRIGTAR

B4 IMH {5 7E R S va )T B g 2, S IRHIE T i 7 A T 8 B .
B IR 2R [ B 25 AT H T ARG IMH BIRIAGTETT 7 58 IRYETER U, G1 2040 IMH 835 (1 fu i
TBITFREASZ R, M TRRFIRIGIT, REH NIRRT IRtk . A G2 040, R o 2 [ i 25 0 i
IR MR FIRIT[23]. EAW T, JFAERTE G2 K UL L IMH sz 7 R R E i TT,
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oy SRR AT e AL RO FE 24 SR EAN RSOBEIS TR, HLJE W R RAR B, R I PR 5% B oK 51 A2 08 1)
Mo FH—J7m, T IMH SRS B R RE R 06T, MR LA RUMEES L. EADT T,
FPIEAS R 2% > 3 i) 6 Bl b, ACH 3 BIERUER] 1 B B EIRE 25903R 9T . 2 Bl i IF R AEH]
B LR ERE 25, AAKSE R ORIF 25067 I Dh RE R rT 5 BUR 2558 . — RGN B 2ox, L
T2 3~4 0 IMH EFAEA T 2B TR E R (500N A Pl [24] [25]. B B#H ANBED, (Hix
Hyn W], AESELE IMH 5 1] v iy DUE G B S SR VAT o 3K — rOJCHAH SR, RO B 2R [ B8 (43 H 45 1CT
B T B G KBS0 7.7 G MG FREL, AN R B U AR 15 BRI 1CTs MPUIR 1R A - 2ie L,
Ge BEANI T RE 2 FEARTUIRI AR o A8 A 0 TR W G e M) 5 8 A A7 31 sty R T ) 45 F 6 55261 H
R & BRI R (T RORAF B AN, 28 258 B KA i AR N B AR 7 AT, RpEA I QT A
B RENERANBEN—BEOL, DU ER R BOCEE ™ EA R RN,

BEAE, K50 R 5 I B 9T S R ANEE ¥ IMH S, SR P A 2 5 4% [ et S e ) 791 e oAb 7 v 2 8
AN EHIT R AELMERIOE SR B SR 4R A IR 8. B RS FIFE IMH R EL A A AL T CD8+
T W EAIRAAAAE, RICE T T 0TI, B HPAEER . b ye 55w K Gl iR dn ek & 1,
A RERE N EA IR R BUOATERAE TR REE A IS, H AT U Oy NG T IMH 67T .
Fsh, BAE L, ZBERUERR T BEAE IMH 5 S I B A T D RETE R TR AF T, 58 25 S IHER AT BEAE IMH JE
TR ARk A I (271

AHIFE & — BB (05 ok BT 7E AR BRI I R Th P B AE S B, ol T S A SR R 5,
FIZ 2 AREE IR IS T, I R I 2 S 36 2 ke A 4 SR X B WO v REAF AR IR SR 2%, e J LT
AT, R, BTSRRI R R A ARG SRS I E AT IR R A
RERREAE —PTBEBE, 9IRS Bl SR BRI 2 PR, A —EfE) X ERA MR, BRI HEZ
OPERE O R EY RREA R, § RSB IE X, TR 2 A ATIEPEWT O BB (Va2 A
K IBITINTT A T REM E SRR S R BRI 2R, SROWBOI A A 5 S DR 28 2 T PRI AR 4R 1 B A AR
JIHESE -

i ERR, T 60 UL b HAE > 50 pmol/L HIFIhEE ST A 4y HCC &3, @I
S PEIRTT WIE S BN SR A R R S R

SE

[1] Villanueva, A. (2019) Hepatocellular Carcinoma. New England Journal of Medicine, 380, 1450-1462.
https://doi.org/10.1056/nejmral 713263

2] JERTEREIZIT R (2024 SEROI]. MR LRSI LT A, 2024, 10(3): 17-68

[3] KNG, 252248, R e iR Y7 A O % I FUdk Fe [J]. AUV K 24 (B SRR AR), 2023, 22(4): 358-366.

[4] Kroner, P.T., Mody, K. and Farraye, F.A. (2019) Immune Checkpoint Inhibitor-Related Luminal GI Adverse Events.
Gastrointestinal Endoscopy, 90, 881-892. https://doi.org/10.1016/j.gie.2019.09.009

[5] Brown, Z.J., Heinrich, B., Steinberg, S.M., Yu, S.J. and Greten, T.F. (2017) Safety in Treatment of Hepatocellular Car-
cinoma with Immune Checkpoint Inhibitors as Compared to Melanoma and Non-Small Cell Lung Cancer. Journal for
Immuno Therapy of Cancer, 5, 93. https://doi.org/10.1186/s40425-017-0298-2

[6] Yamamoto, A., Yano, Y., Ueda, Y., Yasutomi, E., Hatazawa, Y., Hayashi, H., et al. (2020) Clinical Features of Immune-
Mediated Hepatotoxicity Induced by Immune Checkpoint Inhibitors in Patients with Cancers. Journal of Cancer Re-
search and Clinical Oncology, 147, 1747-1756. https://doi.org/10.1007/s00432-020-03448-8

[7] Siwicki, M., Gort-Freitas, N.A., Messemaker, M., Bill, R., Gungabeesoon, J., Engblom, C., ef al. (2021) Resident Kup-
ffer Cells and Neutrophils Drive Liver Toxicity in Cancer Immunotherapy. Science Immunology, 6, eabi7083.
https://doi.org/10.1126/sciimmunol.abi7083

[8] Regev, A., Avigan, M., Kiazand, A., Vierling, J.M., Lewis, J.H., Omokaro, S.O., et al. (2020) Best Practices for De-
tection, Assessment and Management of Suspected Immune-Mediated Liver Injury Caused by Immune Checkpoint

DOI: 10.12677/acm.2025.1551495 1313 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551495
https://doi.org/10.1056/nejmra1713263
https://doi.org/10.1016/j.gie.2019.09.009
https://doi.org/10.1186/s40425-017-0298-2
https://doi.org/10.1007/s00432-020-03448-8
https://doi.org/10.1126/sciimmunol.abi7083

VMRS, EALA

[10]

[11]

[16]

[17]

[21]

[22]

Inhibitors during Drug Development. Journal of Autoimmunity, 114, Article 102514.
https://doi.org/10.1016/j.jaut.2020.102514

Patrinely, J.R., McGuigan, B., Chandra, S., Fenton, S.E., Chowdhary, A., Kennedy, L.B., ef al. (2021) A Multicenter
Characterization of Hepatitis Associated with Immune Checkpoint Inhibitors. Oncolmmunology, 10, Article 1875639.
https://doi.org/10.1080/2162402x.2021.1875639

Remash, D., Prince, D.S., McKenzie, C., Strasser, S.1., Kao, S. and Liu, K. (2021) Immune Checkpoint Inhibitor-Related
Hepatotoxicity: A Review. World Journal of Gastroenterology, 27, 5376-5391.
https://doi.org/10.3748/wjg.v27.i32.5376

Puzanov, 1., Diab, A., Abdallah, K., Bingham, C.O., Brogdon, C., Dadu, R., et al. (2017) Managing Toxicities Associated
with Immune Checkpoint Inhibitors: Consensus Recommendations from the Society for Immunotherapy of Cancer
(SITC) Toxicity Management Working Group. Journal for Immuno Therapy of Cancer, S, 95.
https://doi.org/10.1186/s40425-017-0300-z

Hoofnagle, J.H. and Bjornsson, E.S. (2019) Drug-Induced Liver Injury—Types and Phenotypes. New England Journal
of Medicine, 381, 264-273. https://doi.org/10.1056/nejmral 816149

De Martin, E., Michot, J., Rosmorduc, O., Guettier, C. and Samuel, D. (2020) Liver Toxicity as a Limiting Factor to the
Increasing Use of Immune Checkpoint Inhibitors. JHEP Reports, 2, Article 100170.
https://doi.org/10.1016/j.jhepr.2020.100170

Blackburn, S.D., Shin, H., Freeman, G.J. and Wherry, E.J. (2008) Selective Expansion of a Subset of Exhausted CD8 T
Cells by Apd-L1 Blockade. Proceedings of the National Academy of Sciences, 105, 15016-15021.
https://doi.org/10.1073/pnas.0801497105

Menzies, A.M., Johnson, D.B., Ramanujam, S., Atkinson, V.G., Wong, A.N.M., Park, J.J., et al. (2017) Anti-pd-1 Ther-
apy in Patients with Advanced Melanoma and Preexisting Autoimmune Disorders or Major Toxicity with Ipilimumab.
Annals of Oncology, 28, 368-376. https://doi.org/10.1093/annonc/mdw443

Franceschi, C. and Campisi, J. (2014) Chronic Inflammation (Inflammaging) and Its Potential Contribution to Age-
Associated Diseases. The Journals of Gerontology Series A: Biological Sciences and Medical Sciences, 69, S4-S9.
https://doi.org/10.1093/gerona/glu057

Cho, Y.A., Han, J.M., Kang, S.Y., Kim, D.C., Youn, Y.J., Choi, K.H., ef al. (2020) Analysis of Risk Factors for Hepa-
totoxicity Induced by Immune Checkpoint Inhibitors. Journal of Immunotherapy, 44, 16-21.
https://doi.org/10.1097/cji.0000000000000347

Nakano, K., Nishizawa, M., Fukuda, N., Urasaki, T., Wang, X., Mitani, H., et al. (2020) Mycophenolate Mofetil as a
Successful Treatment of Corticosteroid-Resistant Immune Checkpoint Inhibitor-Induced Hepatitis. Oxford Medical Case
Reports, 2020, omaa027. https://doi.org/10.1093/omcr/omaa027

Zhou, X., Yao, Z., Bai, H., Duan, J., Wang, Z., Wang, X., ef al. (2021) Treatment-Related Adverse Events of PD-1 and
PD-L1 Inhibitor-Based Combination Therapies in Clinical Trials: A Systematic Review and Meta-Analysis. The Lancet
Oncology, 22, 1265-1274. https://doi.org/10.1016/s1470-2045(21)00333-8

Sangro, B., Chan, S.L., Meyer, T., Reig, M., El-Khoueiry, A. and Galle, P.R. (2020) Diagnosis and Management of
Toxicities of Immune Checkpoint Inhibitors in Hepatocellular Carcinoma. Journal of Hepatology, 72, 320-341.
https://doi.org/10.1016/j.jhep.2019.10.021

El-Khoueiry, A.B., Sangro, B., Yau, T., Crocenzi, T.S., Kudo, M., Hsu, C., et al. (2017) Nivolumab in Patients with
Advanced Hepatocellular Carcinoma (Checkmate 040): An Open-Label, Non-Comparative, Phase 1/2 Dose Escalation
and Expansion Trial. The Lancet, 389, 2492-2502. https://doi.org/10.1016/s0140-6736(17)31046-2

Sawada, K., Hayashi, H., Nakajima, S., Hasebe, T., Fujiya, M. and Okumura, T. (2019) Non-Alcoholic Fatty Liver

Disease Is a Potential Risk Factor for Liver Injury Caused by Immune Checkpoint Inhibitor. Journal of Gastroenterology
and Hepatology, 35, 1042-1048. https://doi.org/10.1111/jgh.14889

o e PR MR 2 s Fa e AR R b 2. v [ R i 88 27 25 (CSCO) f A 1 sl ATk SRR 50 O 33 PR A B AR T 2023
M]. dext: AR TA H AL, 2023: 1-192.

De Martin, E., Michot, J., Papouin, B., Champiat, S., Mateus, C., Lambotte, O., et al. (2018) Characterization of Liver
Injury Induced by Cancer Immunotherapy Using Immune Checkpoint Inhibitors. Journal of Hepatology, 68, 1181-1190.
https://doi.org/10.1016/j.jhep.2018.01.033

Gauci, M., Baroudjian, B., Zeboulon, C., Pages, C., Poté, N., Roux, O., et al. (2018) Immune-Related Hepatitis with
Immunotherapy: Are Corticosteroids Always Needed? Journal of Hepatology, 69, 548-550.
https://doi.org/10.1016/j.jhep.2018.03.034

Horvat, T.Z., Adel, N.G., Dang, T., Momtaz, P., Postow, M.A., Callahan, M.K., et al. (2015) Immune-Related Adverse
Events, Need for Systemic Immunosuppression, and Effects on Survival and Time to Treatment Failure in Patients with
Melanoma Treated with Ipilimumab at Memorial Sloan Kettering Cancer Center. Journal of Clinical Oncology, 33,

DOI: 10.12677/acm.2025.1551495 1314 I A [ 2 3k

B


https://doi.org/10.12677/acm.2025.1551495
https://doi.org/10.1016/j.jaut.2020.102514
https://doi.org/10.1080/2162402x.2021.1875639
https://doi.org/10.3748/wjg.v27.i32.5376
https://doi.org/10.1186/s40425-017-0300-z
https://doi.org/10.1056/nejmra1816149
https://doi.org/10.1016/j.jhepr.2020.100170
https://doi.org/10.1073/pnas.0801497105
https://doi.org/10.1093/annonc/mdw443
https://doi.org/10.1093/gerona/glu057
https://doi.org/10.1097/cji.0000000000000347
https://doi.org/10.1093/omcr/omaa027
https://doi.org/10.1016/s1470-2045(21)00333-8
https://doi.org/10.1016/j.jhep.2019.10.021
https://doi.org/10.1016/s0140-6736(17)31046-2
https://doi.org/10.1111/jgh.14889
https://doi.org/10.1016/j.jhep.2018.01.033
https://doi.org/10.1016/j.jhep.2018.03.034

LR, EALA

[27]

3193-3198. https://doi.org/10.1200/jc0.2015.60.8448

Peeraphatdit, T., Wang, J., Odenwald, M.A., Hu, S., Hart, J. and Charlton, M.R. (2020) Hepatotoxicity from Immune
Checkpoint Inhibitors: A Systematic Review and Management Recommendation. Hepatology, 72, 315-329.
https://doi.org/10.1002/hep.31227

DOI: 10.12677/acm.2025.1551495 1315 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1551495
https://doi.org/10.1200/jco.2015.60.8448
https://doi.org/10.1002/hep.31227

	免疫检查点抑制剂应用于肝细胞癌造成肝脏不良事件的分析
	摘  要
	关键词
	Analysis of Liver Adverse Events Caused by the Application of Immune Checkpoint Inhibitors in Hepatocellular Carcinoma
	Abstract
	Keywords
	1. 引言
	2. 材料与方法
	2.1. 研究对象
	2.2. 资料收集
	2.3. 统计学方法

	3. 结果
	3.1. 肝脏不良反应的发生率
	3.2. 肝脏不良反应的相关因素
	3.3. 不同肝脏不良反应的临床特点及治疗反应

	4. 讨论
	4.1. 免疫相关性肝损伤的诊断
	4.2. 肝脏不良反应的影响因素分析
	4.3. 免疫相关性肝毒性的管理及治疗方案

	参考文献

