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Abstract; Objective
death protein — 1 (PD - 1) inhibitor — induced liver injury in tumor
Methods

treated with PD — 1 inhibitors were enrolled. The clinical data were

To observe clinical features of programmed cell

patients and analyze its influencing factors. Tumor patients

analyzed. The occurrence of liver injury during treatment was assessed
according to CTCAE V5.0 criteria.

patients with liver injury were summarized. Univariate and multivariate

Clinicopathological features of

logistic regression analyses were used to identify independent risk factors
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for liver injury in tumor patients, and a nomogram prediction model was constructed receiver operating characteristic
(ROC) curve, calibration curve, and decision curve analysis (DCA) were employed to evaluate validity of the model.
Results
(37 cases/310 cases). Grade 1, grade 2, grade 3 and grade 4 liver injuries were observed in 12 cases (32.43% ),
15 cases (40.54% ), 8 cases (21.62% ) and 2 cases (5.41% ), respectively. Clinical types included cholestatic
type in 23 cases (62.16% ), abnormal liver biochemistry type in 12 cases (32.43% ), and hepatocellular injury type
in 2 cases (5.41% ). The median time to the occurrence of liver injury was 28.50 (5.00 —217.00) d. After drug

withdrawal or symptomatic treatment, liver function recovered, and the mean recovery time was (21.45 £6.94) d.

The incidence of PD — 1 inhibitor — induced liver injury among the 310 patients enrolled was 11.94%

Multivariate logistic regression analysis found female gender [ odds rotio (OR) =2.36, 95% confidence interval (CI) =
1.11 -4.99 ], history of comorbid liver disease ( OR =2.62, 95% CI = 1.10 — 6.24 ), and liver metastasis
(OR=3.10, 95%CI =1.28 —7.49) as independent risk factors influencing the occurrence of liver injury in tumor
patients (all P <0.05). ROC analysis showed that the area under curve (AUC) (95% CI) of the nomogram prediction
model for predicting liver injury was 0.86 (0.82 —0.90), with sensitivity of 78.38% and specificity of 83.52% .
Hosmer — Lemeshow test showed good goodness — of — fit (y* =12.58, P >0.05). Validation with Bootstrap revealed
good agreement between the calibration curve and the actual curve (Brier score =0.09). DCA demonstrated that the
nomogram prediction model provided clinical benefit when the threshold was between 0. 05 and 0. 99. Conclusion

PD -1 inhibitor - induced liver injury is relatively common in tumor patients. Female gender, history of liver disease
and liver metastasis are associated with its occurrence. The nomogram prediction model constructed based on these
factors exhibits good predictive performance and can provide reference for early identification of high — risk patients.

Key words; immune checkpoint inhibitor; programmed cell death protein — 1; neoplastic disease; immunotherapy;

immune — related adverse drug reaction; liver injury
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Table 1

and non — liver injury group

Comparison of general data between liver injury group

Non —liver  Liver injury
Index injury group group
(n=273) (n=37)
Gender(n,% )
Male 189(69.23) 16(43.24) *
Female 84(30.77)  21(56.76)

Age (years,x *s) 64.21 £6.79 62.08 +£6.25

Tumor type (n,% )

Lung cancer 125(45.79)  15(40.54)
Gastric cancer 90(32.97) 11(29.73)
Hepatocellular carcinoma 34(12.45) 6(16.22)
Cervical cancer 18(6.59) 4(10.81)
Colorectal cancer 6(2.20) 1(2.70)
PD -1 inhibitor type (n,% )
Toripalimab 34(12.45) 6(16.22)
Sintilimab 78(28.57)  12(32.43)
Camrelizumab 101(37.00) 13(35.14)
Tislelizumab 60(21.98) 6(16.22)
Combined with other anti — tumor therapy(n,% )
Yes 188(68.86)  30(81.08)
No 85(31.14)  7(18.92)
Underlying diseases (n,% )
Diabetes mellitus 27(9.89) 6(16.22)
Hypertension 78(28.57) 13(35.14)
Hyperlipidemia 50(18.32)  10(27.03)
Cerebrovascular disease 27(9.89) 5(13.51)
Respiratory system disease 71(26.01)  8(21.62)
History of liver disease 30(10.99) 13(35.14) *
Liver metastasis of tumor 28(10.26) 12(32.43) *
Other organ metastasis 37(13.55) 8(21.62)
irAEs (n,%)
Yes 35(12.82)  10(27.03) *
No 238(87.18)  27(72.97)

PD - 1. Programmed cell death protein 1; irAEs: Immune - related adverse
events; Liver injury group: Diagnosis was established through discussion
and evaluation based on the patients’ medication history, clinical
manifestations, laboratory test results, and RUCAM score ( =6 points) ;

Compared with non - liver injury group, * P <0.05.

3 FRGANMEFRGEAREIRERRIERMY
bk

JFHA G 2H 3 135 ALT K7 5838 s TR R0
4 (P<0.05), 132,
4 PphEEEA L PD -1 MHEFIBFRGHOZMEER
SHr

W g BB HF R A AR OL (B =0 J& = 1) EN
AR, 6 1 fIR 2 eG4 L R A G248 X
5 AN (S =0.% =1) G IHIFEHRE
(B =02=1) MBS =002 =1) FIHHE
il irAEs (75 =0 J& = 1) Fl ALT {E 3 28 B 647407 o
SRR R et A T BRI S MR T RS
Bk PD - 1 0] 2 SO B 05 0 Ak ST e B R
(¥ P<0.05), HFFHAD irAEs 1 ALT X fifJs 8 %
HEMBRGESIT¥ LR B THRIT¥E X
(¥ P>0.05), 133,

T2 AR AR BT O 2 B8 S 30 3 AR B4 b ) FE AR
Table 2 Comparison of laboratory test indexes between liver

injury group and non — liver injury group

Non — liver Liver injury
Index injury group group
(n=273) (n=37)
6.15 6.34
0 T -ly#
WBC( x10° - L) (4.50.7.95)  (4.80.8.25)
LR 3.84 420
(2.55,6.13)  (275.5.83)
TBil omol - L-1)* .52 13.65
1 pmoe (8.52,17.53)  (9.05,20.33)
ALT(U - L) 24. 85 30.23
(14.86,28.97) (24.51,47.83) *
ASTU - L1 24,60 33.75
(17.55,40.34)  (20.10,43.25)
ALP(U - L1y 78. 96 87.57
(55.81,96.35)  (67.29,103.45)
GET(U - L1y 36.35 40.60
(27.15,51.60)  (35.00,55.43)
LDH(IU - 111 * 205.55 218.42
(171.85,235.05) (169.05,275.00)
ALB(g - L~" ss) 38.37+4.64  37.49£4.25
Fasting blood glucose(mmol + L™" x +5) 5.24+1.18 5.33+1.26
TC(mmol « L™ x5) 4314094 4.45+1.02
TG(mmol - L' x+5) 1.29 +0.45 1.38 £0.34
HDL - C(mmol + L™" x+s) 1.27 £0.40 1.33 £0.36
LDL - C(mmol - L™" x+5) 2.94 +0. 87 3.12+0.93

#.M[ Pys, Pss]; WBC: White blood cell; TBil: Total bilirubin; ALT;
Alanine aminotransferase; AST; Aspartate aminotransferase; ALP; Alkaline
phosphatase; GGT: Gamma - glutamyl transferase; LDH: Lactate
dehydrogenase; ALB: Albumin; TC: Total cholesterol; TG: Triglyceride;
HDL - C: High - density lipoprotein cholesterol; LDL - C: Low — density

lipoprotein cholesterol ; Compared with non — liver injury group, * P <0. 05.
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Table 3 Multivariate logistic regression analysis of programmed cell death protein —1(PD —1) inhibitor — induced liver injury in tumor patients

Variable B SE Wald y* P OR 95% CI
Gender 0. 86 0.38 5.03 0. 025 2.36 1.11 -4.99
History of liver disease 0.97 0.44 4.71 0.029 2.63 1.10 -6.24
Liver metastasis of tumor 1.13 0.45 6.32 0.012 3.10 1.28 -7.49
Combined with other irAEs 0.71 0. 46 2.38 0.123 2.04 0.82-5.05
ALT 0.03 0.02 3.45 0. 063 1.03 0.10 - 1. 06
Constant term -3.65 0.52 49.10 <0.001 0.03 -
OR: Odd ratio; CI; Cofidence interval.
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Figure 1  Nomogram prediction model for PD — 1 inhibitor —

induced liver injury in tumor patients
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Figure 2 Receiver operating characteristic (ROC) curve of the

nomogram prediction model for PD — 1 inhibitor — induced liver

injury in tumor patients
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Figure 3

Calibration curve of the nomogram prediction model for

PD -1 inhibitor — induced liver injury in tumor patients
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