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[Abstract] Objective To analyze the influencing factors for anti-tuberculosis drug-
induced liver injury (ATB-DILI) and construct a prediction model. Methods Clinical data
were retrospectively collected from patients who received anti-tuberculosis (TB) treatment and
completed follow-up from January 2019 to October 2022 at Rugao People's Hospital. Patients from

January 2019 and December 2019 were included in the training set, and patients from January 2020
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to October 2022 were included in the testing set. A nomogram was constructed, and its predictive performance
was evaluated using the receiver operating characteristic (ROC) curve and its area under the curve (AUC),
calibration curve, decision curve analysis, and clinical impact curve and verified in the testing set. Packages such
as DynNom were used to publish nomograms to the network and develop dynamic nomograms that predicted
ATB-DILI risk. Results A total of 1,396 TB patients were included, with an ATB-DILI incidence rate of 10.03%
(140/1,396), comprising 872 in the training set and 524 in the testing set. The results of the multivariate Logistic
regression analysis revealed that older age [OR=1.03, 95%CI (1.01, 1.05)], diabetes [OR=2.66, 95%CI (1.40,
5.07)], smoking history [OR=1.98, 95%CI (1.09, 3.59)], liver-related diseases [OR=2.07, 95%CI (1.05, 4.10)],
high aspartate aminotransferase (AST) levels [OR=1.03, 95%CI (1.02, 1.05)], high gamma-glutamyl transferase
(GGT) levels [OR=1.18, 95%CI (1.06, 1.30)], and high total bilirubin (TBil) levels [OR=1.22, 95%CI (1.16,
1.29)] were independent risk factors for ATB-DILI, while high albumin (Alb) levels [OR=0.87, 95%CI (0.81,
0.93)] were an independent protective factor (P<0.05). The nomogram for both the training set and testing set
showed a high degree of fit with the ideal curve, and both demonstrated significant net benefit characteristics,
with an AUC of 0.88. 0.86 and high clinical impact gains. Conclusion In this study, the dynamic nomogram
developed based on age, diabetes, smoking, liver-related diseases, Alb, AST, GGT and TBil can effectively identify

patients with high ATB-DILI risk, and provide theories and methods for patients to implement more active

prevention strategies.
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Table 1. Baseline characteristics of patients [M (P,s, P-s)]
psUN T plERS
TiH e RS iR S vzt Pl ATB-DILI4] JEATB-DILIZL VZFICE Pl
(n=872) (n=524) (n=87) (n=785)

AL (%) 64.00(55.00, 73.00)  64.00(54.00, 74.00)  0.209  0.835  68.00(59.00, 74.00) 64.00(54.50,73.00)  2.460  0.014
PR 0.908  0.341 0352  0.553

Tk 586(67.20) 365(69.66) 56(64.37) 530(67.52)

Eegc 286(32.80) 159(30.34) 31(35.63) 255(32.48)
BMI (kg/m”) 22.17(19.84,24.64) 21.87(19.46,24.43) 1750  0.080  21.85(19.57,24.41) 22.20(19.85,24.68)  0.603  0.547
eI 174(19.95) 88(16.79) 2.144  0.143 21(24.14) 153(19.49) 1.059  0.303
PR 100(11.47) 50(9.54) 1266  0.261 23(26.44) 77(9.81) 21329  <0.001
W 163(18.69) 83(15.84) 1.835  0.176 26(29.89) 137(17.45) 7.965  0.005
g 52(5.96) 32(6.11) 0.012 0913 10(11.49) 42(5.35) 5272 0.022
s TB” 174(19.95) 106(20.23) 0.094  0.954 25(28.74) 149(19.98) 4.666  0.031
BFREAE P 100(11.47) 59(11.26) 0.014  0.906 16(18.39) 84(10.70) 4562  0.033
Alb (g/L) 36.25(33.41,39.56) 36.63(33.28,38.85) 1.629  0.103  35.17(31.97,37.27) 36.46(33.61,39.76)  3.895 <0.001
Hb (gL) " 134.77 £9.74 13496 +10.02 0348  0.728 133.60 + 9.06 134.90 +9.80 1.188  0.235
PLT ( x 10°/L) 228.76 215.30 1.844  0.065 222.92 228.90 0.489  0.625

(197.83,242.27) (169.41, 268.84) (201.92, 244.73) (196.40, 242.07)
ALT (U/L) 37.97(24.52,52.00) 34.76(28.34,47.19) 0.180  0.857  42.52(24.59,62.49) 37.48(24.49,50.78)  1.641  0.101
AST (U/L) 28.82(16.38,40.52) 28.06(15.01,41.97) 0261 0794  3529(17.61,44.46) 27.99(15.65,39.57)  3.275  0.001
ALP (U/L) 101.07 101.30 0.890  0.374 95.36 101.37 0.876  0.381
(7170, 131.68) (75.60, 132.02) (75.34,121.52) (70.50, 133.68)

GGT (UML) * 38.65+2.43 38.80 +2.44 1.082 0279  40.44(37.44,42.10) 38.56(37.09,40.10)  4.101 <0.001
ChE (U/L) 6110.11 6290.81 0.957  0.338 5654.00 6196.59 1.757  0.079
(4925.32,7541.70) (5 040.18, 7 624.81) (4 639.66, 7 398.44) (4 950.43,7 554.22)

TBil ( pmol/L) 13.90(7.89,17.73)  12.35(10.17,16.29)  0.194  0.846  16.85(14.24,21.49) 13.45(7.34,17.46)  7.537 <0.001
DBil (pmol/L.) 3.99(2.30, 5.62) 4.19(2.33,5.75)  0.597  0.551 3.86(2.14, 5.63) 4.002.33, 5.62) 0471  0.638
PT (mmol/L.) * 12.17 £ 0.93 12.20 +0.95 0.739  0.460 1222+1.21 12.16 + 0.90 0.195  0.660
INR 1.22(0.96, 1.46) 1.22(1.03,1.32) 0366  0.715 1.20(1.01, 1.37) 1.22(0.95, 1.48) 1.061  0.289
TC ( mmol/L ) 3.88(3.33, 4.45) 3.86(3.31,4.41)  0.679  0.497 3.92(3.27, 4.48) 3.87(3.34, 4.45) 0229 0819
TG (mmol/L) " 1.93 £0.55 1.87 £0.55 1707  0.088 1.90 £ 0.67 1.93 £0.54 0.128  0.721
AFP (mmol/L) 6.73(4.84, 8.96) 6.74(4.46,11.14) 0916  0.360 6.36(5.48, 9.44) 6.74(4.77, 8.68) 1242 0214
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Table 2. Results of multivariate Logistic regression analysis
AphE BH SEfH Wald /& ORfH (95%CI) PfH
A (%) 0.025 0.010 6.581 1.03 (1.01, 1.05) 0.010
WEIR 0.980 0.328 8.905 2.66 (1.40, 5.07) 0.003
HZ A 0.685 0.302 5.123 1.98 (1.09, 3.59) 0.024
el 0.794 0.453 3.082 2.21 (091, 5.37) 0.079
fili N TB 0.526 0.300 3.070 1.69 (0.94, 3.05) 0.080
JHFREAH GBS 0.728 0.348 4.364 2.07 (1.05, 4.10) 0.037
Alb (g/L) -0.139 0.035 15.390 0.87 (0.81, 0.93) <0.001
AST (U/L) 0.031 0.008 15.810 1.03 (1.02, 1.05) <0.001
GGT (U/L) 0.164 0.052 10.049 1.18 (1.07, 1.30) 0.002
TBil (umol/L) 0.202 0.028 52.475 122 (1.16, 1.29) <0.001
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Figure 1. Nomogram result
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