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Abstract: Objective To explore the clinical characteristics of immune-related hepatitis induced by nivolumab, and to provide ref-
erence for the rational application of nivolumab in clinic. Method CNKI, VIP, Wanfang, PubMed and Web of Science databases
were searched for immune-related hepatitis induced by Nivolumab, and collected literatures from March 2015 to August 2019 were
further analyzed statistically.Results A total of 15 patients enrolled in the study, including 13 males and 2 females, aged 14-80
years, of them, patients of 31 to 60 years showedthe highestincidence(n=10,66.7%).Primary diseases of the patients included ma-
lignant melanoma(7 patients) ,non small-cell lung cancer(4 patients) , liver cancer(2 patients) , gastric adenocarcinoma(1 patients),
and hodgkin lymphoma(1 patients).Of the 15 patients, 8 patients received nivolumab monotherapy,7 patients received combination
therapy with nivolumab and ipilimumab.The occurrence time of adverse drug reactions (ADRs)was the shortest 1 week and the lon-
gest 40 weeks after the medication, frequently occurred within 90 days (n=8,53.3%).15 cases of ADRs were reported , mainly in-
cluding elevatedliver enzymes (n=11,73.3%) , of which 5 cases had elevated liver enzymes and elevated bilirubin. After stopping
the drug and/or symptomatic treatment, 4 patients were improved and 7 patients died.Conclusion Clinicians and pharmacists
should understand rules and characteristics of immune-related hepatitis induced by Nivolumab and strengthen monitoring.In the pro-
cess of clinical drug use, close attention should be paid to adverse reactions, so that timely treatment and symptomatic treatment
can be achieved.

Key words:Immunotherapy; Nivolumab; Immune-related hepatitis;  Programmed cell death 1 receptor; Retrospective studies

I A~ LT A bR e e IR T 2 gl R G
4t (Nivolumab, Nivo ) A Ho 32 A6 25 s il 571, =+
2018 428 [F 2 24 i Wi B BB (NMPA) L T3
Y7 2% Bz A A R 2 AR S PR 2 70 I e R v 2 4 e £
TR A WA A2 B AT E e

g A T T 52 1 Jo8 90 05 01 5 R A4 /N 0 585 1
SRR o AR AL BB aE it SRR AT M 1
(PD-1) 524k 4, BT H 5 Fid ¢4 (PD-L1 1 PD-1.2)
AR AR AR R DT ELT B B G S I

AN ER AT EAHT T 2014 4F 15 416 25 FE A LT



Z # & 25 Anhui Medical and Pharmaceutical Journal 2020 Oct,24(10)

+ 2117 -

PR PR AR 20 AR/ NN i | B 200 g
SR NUR AR S 1 N W A NNl W 2
A A TR G AT BB ERK T
5 1) JG 38 8 A A7 101 (PFS) FILEL A 77151 (08) ),
SR I NAEIR YT i AR P ] BB R AR SR AH AN R
¥ (immune-related adverse events, irAEs) {28 (>
WLAE BRI il 58 45, HOR Z R ke (B A
RO AR irAEs IYHGE "

2018 4F, NG RMSIRIEIRTT O A AT (e
A s AR FE P B R ) (LU T fIARCTR /), B
TEXTGPZERF AN RS (A 4 22 Rt
P H ETE A EAIE PTG 2 R
JCRAGTHCCERF AR SCHGE , 1 T A JE BB e
FERATCMERT R SR 0T o A5 [ N SMIGE Y
KT R ICEABTEAIEAH MR R FE AT AR
REPAIAT  AIGIR L G P T2 2%
1 #ARERZE
L1 EREE fRPEEMN C4EE T
PubMed P4 } Web of Science % #f 2 ( #6525 it [7] Ay
20154F 3 HZ20194F 8 H ), Hh3C L g iR L g™
AR CBFR” 9 L) “Nivolumab” “liver” “he-
patic” “hepatitis” “hepatotoxicity” 55 A S 1a] , W 4 [
WANA T R FRAEE T E DA A R
T AR 156 1 JE S, S 2 iR T S e BURF EAS
RS PR 2R OGN B AN B S o A s TR]AS B
A HGE Ab S AR AR AN TR R R IE , ) IS
B 12587 e 15 A4
12 FitFEAE AFABEI R 12553k, )5
WFIE, S IBOCCHRAE B, L 10 s A\ — A O (AR % 1
VNG 2 N RER T DI w27 WA S EXTT 2
Rl JRTHASE) P RERE IR A AR TS DL L 24 A RO
(ADR) & AE IS T] RERAE: ] |l R AN 05 25 AH G
F B, ZIRHATGET 00T s SR OCHERT 28 )™ E AR
2 N B A0 AR 1EFR 1 (Common Terminolo-
gy Criteria for Adverse Events, CTCAE 5.0) #4714 .
2 &R
21 RAMNEERST  I5UIARRADZEMR
B, T 1361(86.7%) , 2 2 B11(13.3%) ; - fie/N 14
B KK 80 %, M(Pss, Prs) 4 53(35,57.5) % . 4
T 0~30% 2491(13.3%) , 42 55443 31~60 2 10471
(66.7%) , %3 841, L 24915;261 2 341(20%) , B R F3 2k
22 RAHRBARNE (EHMSAICRGRRYT IR
N CEAMER(E ZR 7101 (7/15,46.7%) , AR/ N1 i
T 4191 (4/15,26.7%) , J1H9E 2 611 (2/15,13.3%) , 15 Ji

i 1B (1715, 6.7%) , 2 47 & Wk L9 1 41 (1/56,
6.7%) o AMIFE H R 45 25 )5 2253 R R B
UL 2GR YT SR A A0 I T bk EL 0 A AH OGR4
(eytotoxic T lymphocyte-associated antigen-4, CTLA -
4) I FIE ST o Nivo O HEFE VLS BB, 3
mg/kg ERBKIE T, 14 d 8 1R, 25 290 A5
HERE BN REN 52 1k 5 5V BT (ipilimumab, Ipi)
E%FHHUL,Ipi 3 mg/kg+Nivo 1 mg/kg,ﬁ%ﬂﬂ(?ﬁfﬁ,ﬂ dl
LA JE A, 2 4 A JR B, B )3 53 0 Nivo (F4¢ H
FHBS T8 ) |, B 29 N it J s BB 2 Sk 1k
2R 97 41 8 1) ADRs i A, 5 5 A 412 B FH 24571
i, 1B HZG R AT B A i, 2 91 F 25 00
UGB UL A (OB o0 A5 2 J8) 8 IR A 3 il — k) .
25097 41 8 49, I BRI R IR 3 mg/kg, B 2 A
TR, 5 16106.7%) 5 558 R IK 3 mg/kg, 3 Ji
A 1R, &7 141(6.7%) 5 57515 BRI 3 mg/ke, 552
JEAE R 8 UK, i 191 (6.7%) 5 5 9 A AR K I 25 7] &
YA I AH TR A CTLA-4 FHI K IE Y740 7 4], Horp
48 5OR] G BT 50 5 B IR 3 mg/kg, B 2 JE A 1
W, 11(6.7%) 5 550 B3 UK 240 mg, B 2 J& i H]
LR, A7 141(6.7%) 5 B35 5 B UK 2 mg/kg, B 3 JE il
LR, 161(6.7%) ;4 BIAE K FH 25750 4

2.3 ADRXAAHBFE 156 ADRs A& H, KA B[]
A2 E 1R, s A2 )R 40 A e
250~90 d ADR & 4% 53.3%(8/15) , EARIE LAY
& :0~11H ,541(33.3%) ; 1~3 1 H , 31 (20.0%) ;
3~61H ,341(20.0%) ; > 6 H ,241(13.3%) ; A
KA 241 (13.3%) o

24 FHESUEARREERIER SHE06ITHE
(A REMEE o RN TN IR S A (ALT) K]
LRI (AST) , A T4 KA (GG T) i, 2
FRRLL E TR . 156 ADRsFRE A, IFEE T 1141
[ 73.3%, HrP{UH B A 61611 (40.0%) G T
PENBLT 2 T A 501 (33.3%) ] AN IBLT 2 T 1 4]
(6.7%) , 7 it i b 1 461) (6.7%) , I 248 A 375 e 1 1)
(6.7%), A VERFR11(6.7%) . HALHSHIAILZE 1,
2.5 RABRIERTREMEGESE 151 ADRsJ AT,
6 19115 A7 T AR G305 50 [ 046 & U9 o i e
H24(13.3) AT IHREAEAR 2491(13.3%) , LR AT
P BH M 151 (6.7%) , P B I 9 0 o5 B e s 1 47l
(6.7%) 1,9 1(60.0%) TG, 2 HIFHEEFT TR FEA A A
Ko 2R SO IMEET . 2 BlE I T 9 ma
YL IR N SN RSB TR T R i dr i . 2
5 I TN T R I FE L RREss A TS AN



<2118 - Z # & 25 Anhui Medical and Pharmaceutical Journal 2020 Oct,24(10)
F1 EAIICABTER IR M T R AL 5 7%
WA B AR

I 2z #

RA P 1% 2% 3% 4% el I

- o AR (1 o o It (1))

e 4 i) HALR )
g s s . . 5L (148
BWEIRIT 3 I (149)) JET- (L. FE IR
GRERIRGTT 1 — — — — BeT-(14)
PRI s o . . FET 2], BI5E T
e 6 — — A K (1) FET (2451]) AET=(1451) B
K55 o o o ke (1 4 .
Sopstas 1 T s (L)
At 15 0 2 3 4 6

T R "R Tk

26 MEALERBERHELEFRLERFEA
15 il S e AR DGR F A A, 1 B 4ERF Nivo VA7 4E
ARBA L 1 BIZHERF Nivo 1697 FIXHAE SCHRAAYT
J ARG ) 2 481 22 455 24 ROGEIE SRR YT IS ik
GpAEs T NBET , Horh 4 451 2845 2 FUGHIE 52
iR I7 Ja R s A0 =127 3 45 4 k) e B 3
JHA 0 ZE AR TT D ik, (EL|R 05 24 I o i T G
JRFET 0l
3 iFig
31 ARFAEMBERHELEFRNEZERS
RIBEMLE] ¢ T 94l It B b S5 fe 28 AH DG 1 R
() % A 28 AR SCHRAGE , A I R v (i FH 4
FIJCERPTEL LR IT B N S e AH M R A
H6.9%7 Iy —IREEFE ST i Nivo Fl Ipi B
SR 3 IR K A% 0 10% , HT PD-1 F.25 FIEEH
(Nivo il Ipi ) 5 | B G 88 A0 M I 48 1) 2 A 3530 Ry
1% ~ 6% F122% , 51245 & R FHAH™ . HA
TE 427, Nivo Fl Ipi I FIG T7 AR OC irAEs 135 3 il
PR R B T BB R R 2 T A I ST 4 AR
8 15 1 J2 A A iR DG SRR O T I 25 1 5 7
AN, 398 DL PS8 5 46.7% (7/15) , B Nivo # 5
53.3% (8/15) , B4 10 FH Nivo Fl Ipi # 1 46.7% (7/
15), e R A RE T . HIESAMRAAN
g b, 6 A T I N BOR R 8 D B DL B R
ADRANZEAARTED

ST 1y 6 R e S S e i NN
W ANUTEG . B PD-1 5 BT A Sy S i ik BH
PD-1 X ST 4 M A4 FH I & #5297 3%, 17 PD-L1 4E
FH T #2060, S0 20 AN (L5 S e 20, iR a5 R
WRELZLZL, Qnpy B2 M O JUE il R R Ak B E
FFFAEAEY - Rk g B 2By ml e e it
PET R, BRI T A2 B AZ ML A RN T 4

= PD-1/PD-L1 4t PD- 1 #] , i ] G 3
B80T A A TP AT 5 SRS B AH TR o
32 MR T BB SR M BT R B I PR 4
B ORISR R, 15 Bl AR PER o B 4
=6.5:1.0, B2 T4tk 5 —usE iR, &
PERE Y IR 5 | S () S B A IR, A 16
Bl N 9 B (56% ) RLct . mTRE Rt 9 il 4L
BUNE N2 S . AR ZEFY 1B, 31~60 & 2 AN
KRN KA 1 R AR B, LR E =61 AR B, 18
2 LU HRGE A LB, 2z 0 e g R R T
145 B @ TP AR AR G B & IR, 55—k TE
S—JA 5 B & be R B RS T
2 e 0 e 2 [ R Bk IR YT SR FE T o AR R bt
(Ol FHULRA 4548t , B AT B 2578 18 B L
TN M S AR OSSR 18 %5 LU Tk
NAEF X T 18 % LU A Bl F A P
WFFEARGE I irAEs J& TR, 5.1% R
B IR R SRR BV 1 8 2 4% ) , T v 25
XD A 1.9% [ AR50k 3 9l 4 942027,
HFURIAIT IR 1~3 0 H CE¥ 1.9 1) il # 1 2~6 4
JE G ISR 2 IR & A . RIS M BIR9T R, X
VUK [ KB4 E R AE 5.4 JA AR 8k, JAT
0.9% M9 Nt B AP 1RIRYT o AFREE R EIR,
15 AR E R EME AT 2 CTCAE 23 R 5]+, 1~2
T4 R H13.3%(2/15) , 39 X UL EAFR %
R 46.7%(7/15) . ADR % AL 0] e ik FH 24
Ja VL e 2G5 40 J, P #e 250 ~ 90 d Y
ADR % /£ 53.3%(8/15) , 1 24>90 d ADR % /= %
33.3%(5/15) , B A R % 25 B iDL R, it R
2 -5 = 7 285 U W B R B, 249 A &
JHA0 B — P e B S 1Y) SRR TR T RIS 24 LA S e IR
HE—25 Ak, i A0 R JE BB SO I R RO



Z # & 25 Anhui Medical and Pharmaceutical Journal 2020 Oct,24(10)

+ 2119 -

VB AR U A0 5, X R 24 1 s A Al T 15
JHFRE B3P SO0, T 12 s AR F e

(Fama )R 5 IR 7 A OG0 I B 1l 7 3=
PRA LFTs FhiE , 382 AST ALT .GGT Jhi , /b3
A SAHLZ BT . 3 e 3 9 LA A E AT
H 1% ~ 2% (PR N2 BRI 9% 57 I A0 56
FEIR o A 5T 25 SR 7 B2 v 2 BRUA AT i T s
40.0% AUBLT Z TV 6.7% , T L AL BT 2 71
33.3%, 7 2 Bl A BT IR B R I E AR
{H CTCAE AT, & 22 3T RE & i T 0
SR BT R 1 T I e R A R RS Fe 4
SE AR

FEFET IR NG 2 490 P AL ) A
N R ARG T e ML T R R
I A2 B HER RO, R SO SR 2
R Aol g A, RIS R 58 4k G fiff FH Az
A s AR N T . T R A s
il 790 BT TS M R T AR, e T T RE A S
HBV DNA FH SRR A A 45 A a6 iR AT, SR,
Tk B G S S — B ST I, ] A7
HBV DNA FH M 5 A 42252 G2 ko 25 s 40 il 71036
7, EJR T B A T 46 T B PR P BTG IT 1 HBV
DNA 7K1 S (A AN TR MRS 7 s R, S6F PD-1
IR AE TR U 9 o 1 B s N e 4
G RCPE ISR R, 13X 85 AL 58 L HERRAE I
RIREE 2 Ah, RN BEE A7 TE O B RAELE B AIE
XU o — I % 7 151 HBV/HCV e & - 55 7 vk
S IR R A /N R AR 149 N A T RS 43
Fri B R, £ HBV/HCV YL 52 K, PD-1 #i i 55 nf
DL e P R v B A0 B al e RS MR /N Al it
FEE N o BRI, N 24 E IO Sh M PR A ATE
FEUR GBI TT BT R L R, 2 V) M)
REFEPR, JEAEA T B A TR RE AT -
33 RAARMBEEHEXEFRNETSR
U3 XFF PD-1 Ir8U8 S A O R A R,
CGHERE X ARE S T — SRR e . 1R
P G BEA SR 2 B 4390 5t TR 7 i R vh 75 2 3
(PR NG BE IR, 25 0 T X BIATRY . %t
T VY5 VI AR S BB T s 2 AT R B
PR A A HIRNAYT . 2~3 d B A&MYI6E, 0
Jokat , 5105~ 1.0 mg-kg - d IR JERS IR, 83
BRI A 2 AR RCRANVEE AT i ; an SR
IR EIEH , WIFE 2 ~ 4 i N2 #d e 2 0.5 mg/ke,
>4 JE GV 1 mglkgo 3R K AL - e KA
SARIFNET  EEA T 1 ~2 mg kg - d H BRI,

FFAE=4 B J5 B8 1~ 2 mg-kg ™' -d IR e
Mo 495 K AL 1E e R sSm il RTGY T . an
I A WAE I B REIR YT 3 KIG %A TR, W N
P B2 ik 4% 12 h 1R 500~1 000 mg, {15 7 d 5 Tk
WL R o HA G e R . AR AT
I PR s 2 s g, At 5 5 R 0.10~
0.15 mg-kg' - d", 7B/ FE FEEPEMIE LT, LA AL
B R AL , AIEASE RS (o S R BT iR Y 7

ARWFTE 1S BIGIEAH AR R I A 697 %
AR 5 (F5FE ) PR CTCAE 220457 I7 2 B AH
o ZAFLIRN (B RMIEIRIT IS L 4191(26.7% ) H B,
ik 761 (46.7%) % NFET =, 4 BTG R i SET-H)
WA LB TR 1 B TS il 3, H
R T IR A M HIFNATT o R TARA
JCEABTIR ST I8 A s AN B BE AR OGN R I 5
T3, ZHAO BAES AL 6 173 4452104 Il IR
RIS HIET- N 0.3%. 1MFRA LR B LB
H B Sy G P A DGR I R R S AE T L L
B (7/15,46.7%) , Pl g2 TG R E i 22 49
Joa N AIZEAH DT TR R B B kg

M T A S8 25k 1 S 8 b Ml
Az FETT AR DG T S BRI A A3 Ar  H2
GG T e B S R A S5 E

S BB L w71 (=S NS I = e
PD-1 5], 2R Y7 1 R v ml R B0k A\ & AL s
AHIMEITF R, A SCAIFAE s 3 9 LA L Y S e AH 1
JH R B2 25 YRHRETR YT Ja AT A B i FE T 38, Rt
e 56 0 L T S A 1 G 8 A A T R 6 T A Y
IRCIIWIP S

S 3k

(1] BRukATL, B8 , W E SC AN R T ST B AR DG il 98 SCiik
3BT LT ] BE B 2272440, 2019,39(19) : 1979-1984.

[2] WEBER JS,HODI FS,WOLCHOK JD, et al.Safety profifile of niv-
olumab monotherapy : a pooled analysis of patients with advanced
melanoma [ J ]. Journal of Clinical Oncology, 2017, 35(7) : 785-
792.

[3] BRUSTUGUN OT,SPRAUTEN M, HELLAND A.Real-world data
on nivolumab treatment of non-small cell lung cancer[ ] ].Acta On-
col,2017,56(3) :438-440.

[4] KATO K,CHO BC,TAKAHASHI M, et al.Nivolumab versus che-
motherapy in patients with advanced oesophageal squamous cell
carcinoma refractory or intolerant to previous chemotherapy (AT-
TRACTION-3) : a multicentre , randomised, open-label , phase 3
trial[ J ].Lancet Oncology,2019,20(11) : 1506-1517.

[5] ZHAO B,ZHAO H,ZHAO J.Serious adverse events and fatal ad-
verse events associated with nivolumab treatment in cancer pa-

tients : Nivolumab-related serious/fatal adverse events[ J ].J Immu-



+2120 -

2 # E %5 Anhui Medical and Pharmaceutical Journal 2020 Oct,24(10)

[10]

[11

[

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

nother Cancer,2018,6(1):101.

KOJI N, YUSUKE O, KANA H, et al.Development of hepatocellu-
lar carcinoma during nivolumab treatment for recurrent non-small
cell lung cancer: a case report[J].Tohoku J Exp Med, 2019,
247(4):247-250.

CHARLES J, GIOVANNINI D, TERZI N, et al. Multi-organ failure
induced by nivolumab in the context of allo-stem cell transplanta-
tion[ J ].Exp Hematol Oncol ,2019,8(1):8.

IMAFUKU K, YOSHINO K, YAMAGUCHI K, et al. Successful
treatment of sudden hepatitis induced by long-term nivolumab ad-
ministration| J ].Case Rep Oncol , 2017, 10(1):368-371.

ODA H, ISHIHARA M, MIYAHARA Y, et al.First case of cyto-
kine release syndrome after nivolumab for gastric cancer [J].Case
Rep Oncol,2019,12(1) : 147-156.

GELSOMINO F, VITALE G, D’ ERRICO A, et al.Nivolumab-in-
duced cholangitic liver disease : a novel form of serious liver injury
[J].Annals of Oncology Volume,2017,28(3):671-672.
FURUDATE S, FUJIMURA T, KAMBAYASHI Y, et al. Sequen-
tial Therapy with nivolumab followed by ipilimumab induces com-
plete response in metastatic melanoma of the lung but with severe
hepatotoxicities| J ].Case Rep Oncol,2016,9(3) : 644-649.
FRIEND BD, VENICK RS, MCDIARMID SV, et al.Fatal orthotop-
ic liver transplant organ rejection induced by a checkpoint inhibi-
tor in two patients with refractory, metastatic hepatocellular carci-
noma [ J]. Pediatr Blood Cancer, 2017, 64 (12) : e26682. DOI:
10.1002/pbe.26682.

KOKSAL AS, TOKA B, EMINLER AT, et al. HBV -related acute
hepatitis due to immune checkpoint inhibitors in a patient with
malignant melanomalJ ]. Annals of Oncology,2017,28(12):3103
-3104.

EVERETT J, SRIVASTAVA A, MISDRAJI J.Fibrin ring granulo-
mas in checkpoint inhibitor - induced hepatitis [J]. Am J Surg
Pathol ,2017,41(1) : 134-137.

KOTHAPALLI A, KHATTAK MA.Safety and efficacy of anti-PD-
1 therapy for metastatic melanoma and non-small-cell lung cancer
in patients with viral hepatitis: a case series [J]. Melanoma Re-
search,2018,28(2):155-158.

KOPECKY J, KUBECEK O, GERYK T, et al. Hepatic injury in-
duced by a single dose of nivolumab-a case report and literature
review|[J ].Klin Onkol,2019,32(2):133-138.

LUDLOW SP, ANDREWS S, PASIKHOVA Y, et al. New - onset
toxicity with programmed death-1 inhibitor rechallenge[J]. Mela-
noma Research,2016,26(3):316-318.

U.S.FDA.OPDIVO (nivolumab) injection, for intravenous use Ini-
tial U.S.Approval : 2014[ EB/OL].(2018-04-22)[2018-08-08].
https://www. ac cessdata. fda. gov / drugsatfda_docs / label / 2018 /
12555450581bl.Pdf.

U.S.FDA. Modification of the dosage regimen for nivolumab [EB/
OL].(2016-09-13)[2018-08-08 ].https : //www.fda.Gov/Drugs/In-
formation On Drugs/Approved Drugs/uem520871.htm.

ROBERT C,LONG GV,BRADY B, et al.Nivolumab in previously
untreated melanoma without BRAF mutation [J].N Engl J Med,

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

2015,372(4) :320-330.DOI: 10.1056/NEJMoa 1412082.
WEBER JS, D’ ANGELO SP, MINOR D, et al.Nivolumab versus
chemotherapy in patients with advanced melanoma who pro-
gressed after anti- CTLA -4 treatment (CheckMate 037) : a ran-
domised, controlled, open-label, phase 3 trial [J].Lancet Oncol,
2015,16(4):375-384.
VALSECCHI ME.Combined nivolumab and ipilimumab or mono-
therapy in untreated melanomal J ].N Engl J Med,2015,373(13):
1270.
BORGHAEI H, PAZ-ARES L, HORN L, et al.Nivolumab versus
docetaxel in advanced nonsquamous non -small - cell lung cance
[J].N Engl J Med,2015,373(17) :1627-1639.
RIZVI NA, MAZIERES J, PLANCHARD D, et al. Activity and
safety of nivolumab, an anti-PD-1 immune checkpoint inhibitor,
for patients with advanced, refractory squamous non - small - cell
lung cancer(CheckMate 063) :a phase 2, single-arm trial [ J ].Lan-
cet Oncol ,2015,16(3) :257-265.
MOTZER RJ, ESCUDIER B, MCDERMOTT DF, et al.Nivolumab
versus everolimus in advanced renal-cell carcinoma[J].N Engl J
Med,2015,373(19):1803-1813.
YOUNES A, SANTORO A, SHIPP M, et al.Nivolumab for classi-
cal Hodgkin’s lymphoma after failure of both autologous stem-cell
transplantation and brentuximab vedotin: a multicentre , multico-
hort, single-arm phase 2 trial[J].Lancet Oncol,2016,17(9):1283-
1294.
ANSELL SM, LESOKHIN AM, BORRELLO I, et al.PD-1 block-
ade with nivolumab in relapsed or refractory Hodgkin’s lymphoma
[J].N Engl J Med,2015,372(4):311-319.
TANAKA R, FUJISAWA Y, SAE I, et al.Severe hepatitis arising
from ipilimumab administration, following melanoma treatment
with nivolumab|[J ].Japanese Journal of Clinical Oncology, 2017,
47(2):175-178.
SZNOL M, FERRUCCI PF,HOGG D, et al.Pooled analysis safety
profile of nivolumab and ipilimumab combination therapy in pa-
tients with advanced melanomal[J].J Clin Oncol,2017,35(34) :
3815-3822.
GREENWALD RJ, FREEMAN GJ, SHARPE AH.The B7 family
revisited[ J |.Annu Rev Immunol , 2005 ,23:515-548.
DONG H,ZHU G,TAMADA K, et al.B7-H1 determines accumu-
lation and deletion of intrahepatic CD8(+)T lymphocytes|J ].Im-
munity,2004,20(3) :327-336.
HUI E, CHEUNG J, ZHU ], et al. T cell costimulatory receptor
CD28 is a primary target for PD-1-mediated inhibition [ J]. Sci-
ence,2017,355(6332) : 1428-1433.
KAMPHORST AO, WIELAND A, NASTI T, et al. Rescue of ex-
hausted CD8 T cells by PD-1-targeted therapies is CD28-depen-
dent[J ].Science,2017,355(6332) : 1423-1427.
DE MARTIN E,MICHOT JM, Papouin B, et al.Characterization of
liver injury induced by cancer immunotherapy using immune
checkpoint inhibitors [ J]. Journal of Hepatology, 2018, 68 (6) :
1181-1190.

(i F1397:2020-01-10, #1139 :2020-02-02)



