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[ Abstract ] Immunotherapy for malignant tumors is a hot spot in current research and treatment of cancer. The acti-
vation of programmed cell death receptor-1 (PD-1) and cytotoxic T lymphocyte-associated antigen 4 (CTLA)-4 relevant sig-
naling pathway can inhibit the activation of T lymphocytes. Tumor cells can achieve immune escape by activating this signaling
pathway. By inhibiting this signaling pathway, immune-checkpoint inhibitors (ICIs) activate T lymphocytes to clear the tumor
cells. Therefore, the adverse effects of ICIs are mainly immune-related adverse events (irAEs). The digestive system, including
gastrointestinal tract and liver are vital organs of digestion and absorption, metabolism and detoxification, as well as important
immune related organs, which are the commonly affected system of irAEs. This review separately explains the incidence, clinical
features, diagnosis and treatment of liver and gastrointestinal adverse events in IClIs.
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(ipilimumab, nivolumab, pembrolizumab) 215%-10% , H:A13
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BIETT ( ﬁﬂipilimumabﬂ%ﬁnivolumab ) 3 -4 AR
KRS, F¥ 7.4 (2108480 ) , FF HEFE:
B[] RE G B

1.2 21 irAEs/FREPEM R Al w R, TRl IH A0
IR FRIL, H 25 & B shefr B e M. —H
B RE S, BRI Y, F R R A
M AR TSR FEAGIN | JHE I SRR 2, I JH TG A 55
—FRANK A o 0 TR B 2RI, TR oSS B I
S S TR R], AR SR | IR 2 L 1B A R L A
B G VR I s 0 A o 24 i 7 A 1 B S e 1 e A
KA R N A N RIS B 55 . MIRIT )R
I RE SR, T E R LR R RIS R A, DA
FRFE G I3 2 A, o S A 05 7 28 (WHB V-
DNA. HCV-RNA) . ifi75 ¥ ML5E Lo PR sk, £
F5E A0 5 (Cytomegalovirus, CMV) | AR 755
PU#Y (Epstein-Barr virus, EBV) [AHIRE A o Bk b i w14
JHHE . L G L HA G IR RS, BT 5 ISR
ABNESZ B, 16T BT SR 2= PEAG T g R A —
ERS B DY (BPIRLT R, LB 2+,
PEBEGGT. ALPFHE) HFHEERIMMEE, IETHEATE I
G (AN . MRCP) SEBRAMIHIE S5 A1 g 5545 R

% 1 iIrAESEF S 1R FIL 2
Tab 1 Evaluation and management of liver toxicity of irAEs

AR R S S AT RE SR SE SRR FH 2R YT R
AT PEA, DUCRIETRY T i A b DL i R ) ) T B 122,
ISR IE SRR L

XA R RN E RS oA (K1) B,
ZIEAT AR, DIRIWT TS o JHF 25 0 A6 s B e o DL Y 2
PR/ NHEIF R, 5 BB e v IR Teik %) R 2800
ISR /N7, QI S 2H 220 L A= v S Bk oA
REFIAT BT ipilimumabHC R AE B2 W, WL 11 3%
BN TR KR SE A 52 1
1.3 KRB JHFEEERAL B E W R 1, $E IO REALT/AST
TR AP ALE AP TEHZL 2R /INR /U I S 1 A T 0
%o WHGULT 52 ; GBI RELFEL 1% 00, A5 I8+
WIS ICISIAYT s G3/GAT H IEK AVEIE 2 . R IZIRTT
B PER 2258, Iy G3/G4, MARIRIT A XL, I
I RERE 2GR, AT R K FH 5 e 40 FUIRTE JEAS e
Z G A4 B G2, DIRIE AN IR A 4K, W]
TE2 NS TR AT R R b, S REATS 2047 1
0, W IETHRAIR ST W DRI JE WA RS 5 Ry i ik
Hag g, #IKi RIAY72 d-3 dICRL, I E 25 T ik g

(mycophenolic acid, MMF ) 500 mg-1,000 mg bid; {TMMF

Severity ALT/AST Management Evaluation
G1 < 3 X upper limit of Continue ICls Monitor liver function tests (LFTs) in 1T week
normal (ULN)
G2 3-5 X ULN Hold ICls Monitor LFTs every 3 days
Consider prednisone 0.5 mg/kg/d-1 mg/kg/d Discontinue concurrent medicine
Limits/discontinue hepatotoxic medications (eg.
antibiotics, statins, alcohol use, etc)
Rule out viral etiology, disease-related hepatic
dysfunction
Consider abdominal ultrasound
G3 5-20 X ULN Discontinue ICls Evaluation as above
If ALT/AST<400 and normal TBIL/INR/albumin, Monitor LFTs everyday
consider prednisonlone 1 mg/kg/d Consider abdominal ultrasound
If ALT/AST>400 or abnormal TBIL/INR/albumin, Hospitalization
initiate IV methylpredinisolone 2 mg/kg/d
G4 >20 X ULN Permanently discontinue ICls Evaluation as above

Initiate IV methylpredinisolone 2 mg/kg/d

Consider hepatologist consultation and liver

biopsy

ALT: alanine aminotransferase; AST: aspartate aminotransferase; ICls: immune-checkpoint inhibitors; LFTs: liver function tests; ULN: upper limit

of normal; IV: intravenous; irAEs: immune-related adverse events.
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JER, A IR A e 5w o AR BT I Ji 20 B Bk 2
(anti-thymocyte globulin, ATG) IG¥7 MMF LR 48 & PE

JF R IR BIIE o ICTs IS T RE PR B 7E4- 6K AL, 3T

FREEA GRS, & BRI RS BRI RE R,

FRRHRA ARG A, 550 5 2B A HoAt 254 | Lo Phigfe
(dncmv) S5l

2 ICIsHUBILIERR R

2.1 KAR JHALIE RirABstc i LY 32 B . ANRIVEF
M B irAEs & AR OR R, CTLA-4 B g BEHTA T b
ARV & A5 T PD- 1A TE iR A PD-1HTiK
TRYT RREIR L AE/INAH T g . A i ABs R AR,
B R ZR RE IO T A N R RN R AR, Bl AR 1
KRR PR — 25 e A o A ] RS
SR R irABs B

CTLA-4 58 BEHUAIA T b I i85 TS 1 A HE %
H27%-54% . IEIEH R ERAE1/3, Rk RN
8%-22%), THALIEAS R [N & CTLA-4 5 5e BE SRR YT
i WLirAEs, U i H i R B, WS 82y s
o BRFFEARIE, 19%-1.5% B0 K12 ipilimumabiGyT i
BERAGE AL, B A R R AR LR E ] ik
6.6%"), PD-1HL5E EHUIA K A= 32 /4 91k il ir AEs(1) L f5i)
SA11%-296011,

2 HILEIrAESHIIGR. MR, MEBER R

CTLA-497UiA T b i ir ABsF] HH EAE 55 1- 100 2510 4E:
fafinp i), = AR YO 255 BT B, LI irAEs &
Az A 27,48 (1.0J#-48.9J8) B, CTLA-44i/& 5PD-1
PO I FHTH AL B ir AEsI A AR50 vy, RREERE R, HOR
AR R

THALIEirAEs Y i N S 45 iRk FINSAIDs 254, A48
ETE i o s A 0100,

2.2 2 LI AR H WA RIE TS, HAG A5
T I O MK AT R R AR T R RERE 2
Tz Sh sz BRI, WSROI S 0 BRI |
JHRER . ODALSE IR FirAEs . S50 % 46 A ml i )
CRBE AT R ML R E A MUAE, D& E B
B S MU e b P A M B4 (antineutrophil
cytoplasmic antibody, ANCA ) ZE[HI:E, ML FRIMEZ A
KL R, BRI, M8 SO K BB,
AR A, WAl A E ST HEUERR R RN
S (b PR A rEIR R AR IR ) | RkEER
18, AT RS MM, —FR o B E PR A 21 S S AE
BB A ZEAL (230, 2840 . ZF L HhEE) | BRI
ANMIIE 2 L 2 P ZF PR AL A ir AR FITH AL 1E— 218
PEARR? S BN AEPE %9 (inflammatory bowel disease,
IBD) WY PRZRBL . NSRRI | 2 BRI A AR L,
BZAb, Fo2 WA TIHILIEIrAEsIIRIR . NBE . FRERAIZ R
B AR, DU IBD AT S5 2 4h00,

Tab 2 Summary of clinical, endoscopic and pathological features of gastrointestinal irAEs

Gastrointestinal irAEs

Clinical features

Acute onset

Mild to life-threatening diarrhea, bowel perforation in severe patients

Severity of gastrointestinal differs in different ICls

Higher risk in patients with a medical history of inflammatory bowel disease

Endoscopic features

Pathological features

Diverse endoscopic manifestations; Rectum often spared; left colon often involved; diffuse lesion or

segmental lesions

IBD-like (increased basal plasma cells, crypts and apoptotic bodies are more common)

Lymphocytic colitis-like

Celiac disease-like (mostly seen in upper gastrointestinal tract)

Immune changes

GVHD like

Clear immune pathogenesis

CD4+ based T lymphocyte proliferation

Th1/Th17 up-regulation

interaction with intestinal microbiota

IBD: inflammatory bowel disease; GVHD: graft versus host disease.
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AL IE ir AEsHYIZ B T BB I RAER S 1CTs
MZGEC R, A BRIt EmRA . NEE. HLY
el [, W ERAMTAR A, G YR
%, WRAMER R IRY . CMVES IR ENL S PEIRYY ;B
ML s HABZ ) S B EE R, AR SRS 2y

( nonsteroidal anti-inflammatory drugs, NSAIDs ) &
PEW RS . Pk, I SE G 2 I A A (L
EREFR . AR R WA | FEE A AR A IS ) |
1L CMV-DNASES 7 AH I L7 I 5 [ i i e 3 i A
PRISSRCT; SHARIEA 2R S H N BT NEE T
HIUHK
2.3 AP JHACEirAESHAL PR FIE S U] R i
TBIT PR TG S US  ARA E TS A R A T
JE R, 25T o3 20T RITEAMS A ] ™ B R R AL 18
irABSHAE BT 58 o BERE T i R AL I ir AR s 1Y) T 22
TRYT, IR AT A AL, ORI 4 s R
B ATTEA -8R, NIRRT ROCRAME, 5 S PR3
F /AR, B PR T 2R B BT (infliximab,
IFX) siZEZ R BHT. D0 RR, S RIIEERIRITFILEL,
W RIS TFXIRYT LB ir AEs A 45 R B G 1 XU [
IR0, XFCR | IEX, 42 HR T oG i A 1E
irAEs, A5 (4118 7R 1 18 RS AR TR T A 280

3 ERESENIEIrAEs K BTG

R 3 HEIrAESHI AL
Tab 3 Evaluation and management of gastrointestinal irAEs

AT i A & B0 AT 0003 Ak B i ARSH AR IR aE Y . A
FHIPT SRR, ICIsIR I R HELR A 208 R A Wy i 2 R m]
Biipilimumabifs P IILEAR . BTN, FEEKI K
TR Ja8 A JSERE TR ] 64 1738 S E W S ipilimumab B35 7
RORIFAASE, RIS SR E I A e tE R U 20184F
W) K AT Science b [ Z2 T $ /R IARTT IR E 1 2E {8 1ok
AU RELE S IR X T ICTs R 7 OB AH DG D16, i3y
PR ICISIAI T IR AL s B A R AT 5

4 RE

PEBEICTsE MR IRY T HP YT Z L, irA Bs ot i
AR R AU BT B 145> L RHEE A P E R . T AL &
FLAHAIE R R (IG/ 450K ) e A Z&i, HUORIFIESZ
2 irAEsHYRELA A, B 2 W I e B
TR AR PRI e PR R AR S B o i 3 Tl A= A AR 2 A2
T RE FIH AL iH ir A s AL BENICTs YR ¥ 7 i 1) TS (A
P RBIFRE
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Severity

Management

Evaluation

Mild (G1) : fewer than 4 bowel movements

per day above baseline

Continue ICls

Symptom control: hydration, loperamide

Stool evaluation to rule out infectious

etiology: Clostridium difficile, CMV, etc

Avoid high fiber/lactose diet

Moderate (G2): 4-6 bowel movements above
baseline per day, colitis symptom (bloody

diarrhea, abdominal pain)

Severe (G3/4): more than 6 bowel
movements above baseline per day, other
serious complications (eg. Ischemic bowel,

perforation, toxic mega-colon)

No response in 48 hours, continue steroids,

Hold ICls
Prednisone 0.5 mg/kg/d-1 mg/kg/d
No response in 48-72 hours, increase dose to
2 mg/kg/d

Discontinue ICls
Hospitalization
Consider NPO, supportive care

IV methylprednisolone 1 mg/kg/d-2 mg/kg/d

Evaluation as above
Gl consultation
Schedule colonoscopy/sigmoidoscopy
Recheck above tests every 3 days

Evaluation as above
Consider abdominal/pelvic CT with contrast
Monitor complete blood count, liver and
kidney function tests, electrolytes, and

C-reactive protein every day

consider adding IFX

If IFX refractory, consider vedolizumab

CMV: cytomegalovirus; IV: intravenous; IFX: infliximab; NPO: rﬁ\inj b% molujh.
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