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Analysis of influential factors and the construction of a risk prediction model for tigecycline-related drug-
induced cholestatic liver disease

LIU Lina, WANG lJianqing, ZHANG Lun, YU Jun[Dept. of Pharmacy, Anhui Public Health Clinical Center (the
First Affiliated Hospital of Anhui Medical University North District), Hefei 230012, China]

ABSTRACT OBJECTIVE To analyze the influential factors of drug-induced cholestatic liver disease (DIC) related to
tigecycline (TGC), and establish a prediction model for the risk of this adverse reaction. METHODS Data of 707 hospitalized
patients who received TGC treatment in our hospital from August 2022 to August 2024 were collected and randomly divided into
training set (n=566) and test set (n=141) at a ratio of 8:2. Prediction variables were screened using the least absolute shrinkage
and selection operator regression analysis. Multivariate Logistic regression analysis was used to screen the independent risk factors
for TGC-related DIC, and a nomogram prediction model was drawn based on the above factors. The prediction performance of the

model was evaluated by the receiver operator characteristic curve (ROC curve) and its area under the curve (AUC). The accuracy

AESTE % [ AR5 15T H (No.82073566) : 2 B T of the model was assessed by the Hosmer-Lemeshow goodness-
&E = SRFH A B4 15T H (No. s Tk

A HERHIFI H (No. g DAE (202315155 ; RS #UE T 15 524 1048 %
i TR0 H (No. e 20 (2024155 2 ; 2048 /A 25 T I B oG prediction model were evaluated by decision curve analysis.
CEBBERI R F S — R E B XO B N I PR S LR (B LR RESULTS Among the 707 patients, 93 patients developed
P H (No. [ B2 7 (202317 %) 5 BE BHIF 1% 7 3£ 4 T H (No. Bz 7 DIC, with an incidence rate of 13.15%. Gender, age, high-
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AUC of the training set model was 0.745 (95%CI: 0.687-0.801), with a sensitivity of 76.6% and a specificity of 60.3%. The AUC
of ROC curve of the test set model was 0.762 (95%CI: 0.650-0.900), with a sensitivity of 81.3% and a specificity of 72.0%. The

Hosmer-Lemeshow goodness-of-fit test for the training set, the y* value was 5.187 and P was 0.737; and for the test set, the x’

value was 9.980 and P was 0.266. The mean absolute error of the calibration curve for the training set was 0.012, and for the test

set, it was 0.038. The risk threshold range for the training set was 4%-45%, and for the test set, it was 4%-28%. CONCLUSIONS

Age, gender, high-dose administration of TGC, ICU admission, duration of medication of TGC, and concurrent use of antifungal

drug voriconazole are independent risk factors for TGC-related DIC. The established TGC-related DIC risk prediction model has

good prediction performance and accuracy.
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BN FR & (tigecycline, TGC) & — Fh DU R 25 B 14
200, A TR HORE IS M BE A A AR 4 B (0
ZJBKTA | 22 F 258002 RN ST ORI U7 85 R W BT 55
BRI AR, 9536 E FDA IR 2 545 BIUR) S5 E
T2 2% K R AR A SR I I B A X AR A
fiti & S RIR T WEE TGC ) iz i, AT EUR R
N2 NG IR o BRE LAY B il ) i Ah , TGC AH G2
YyPE 4473 (drug-induced liver injury, DILI) ) & 42 3R =
i 5.7%~28.9%, Jt VA 25 W) P IR T i BUPE HF i (drug-
induced cholestasis liver disease, DIC) & A& WL, DIC
S DILI H ™ 78 B ey 12 A, n] R JR M IR A A R 25
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BEAY DL Byl RS0 TR0 o IXURS: S8 2 O o DA R
I7 IS T o HE T, A3 TGC AH G DIC (1
SN R ZR NN RSN A RS S0 AR A | DA Sy
TGC #HC DIC BBy i P ARSI .
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(] P S £ 2022 4F- 8 ] —2024 4 8 H TR B ez
TGCIRYT BT 8 B Im PR R CREA B B A
UAEBE A ZERE) , F52 B8 8 - 2 1 FL(9Ks i FR & BEAIL 43
FUNZREFMIREE . AR T RAEK AR Z 1 &%
FAEE (-5 R PI-Y X2025-30)
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1.2 MANESHERRRE

AR E P ASRAER : (DB =18 % 5 (2)
kil H TGC=3 d; (3)IGIT T detn = <1 % (H
2GR CH DA R FAE AR E 5.0)" " BEF 715 ) 5 (4)
Il RGERE %, TolR .

AT FE R IHEBRARAE Ry - (1) B I BRI T
KSR AETRORG P A PR G © B B S PR i IR
TR st A AR I 3 5 (2) B MEREAE 1M 2
17 S BT 24 s R 42 i 2R A Rk A JHE
BSR4 5 (3) MHE B (i it e MERR YT PE IR AR 28
Bahia R MR B R AF) ¥ 5 (4) JE T (5)
WIS FLI A2 .

1.3 HEWE

I B BE AR B R G R ROk BRI AR
I N A I TGC B O A& I 25 00 )
HEFE b [ KA IR s 2 il (aspartate transaminase, AST) .
TN A 1R %% % i (alanine transaminase , ALT) Bl 14 ik ik i
(alkaline phosphatase, ALP) . . JIH £1. % (total bilirubin,
TBil) . E[ #0412 (direct bilirubin, DBil) .y-73 2 it 7
fiff (gamma glutamyltransfe-rase, GGT )55, A SCHT A
S TGC (A% 50 mg, [F 251 H20183198, 41112}
Ml £ A BR 2\ ) 5y 2 #2157 100 mg, L 50 B
100 mg.ql2 h4E:15677
1.4 DIC IS HitRAE

R O JHF 93 27 23 W R 552 B A6 A B T AR
I IR YT (3) )™ K (IR T A UM 95 12 W A o7 2830
(2015) )G, AHFFEHE ALP> 1.5 15 1F & {8 - BR (up-
per limit of normal, ULN) H GGT>3 {f ULN & X K
DIC, J{#% T Ui DIC %/ % : DIC & 4= % =DIC &k
B K B X 100% .

1.5 TGC 5 DIC HE X MHIEM

¥ JH Roussel-Uclaf [F 2 3¢ & PFAil 5 (the Roussel-

Uclaf causality assessment method, RUCAM ) g " 7k
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AKRFRE, <023 N T HEBR" . AT 4T & DIC i2 W
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AH

L6 SFitFEHE

K T SPSS 22.0 # A AR 4.0 A% Bs 17 481
30T HHETRIL BRI AR R ) K2 5 Fisher s
FEORA I 5 AR IS AT AT HEBORHL M(Pos, Prs) 7R, 2R
F Mann-Whitney UKz, PUZ 5 &4 TGC #HC DIC
SRR LTI W RI(E BN A2 5, R /e
XS 4E AL #6581 (least absolute shrinkage and selection
operator, LASSO) [F1 543 H7 M\ [ 7% 1 rh i e 25 R £ 1
A% 5 5 AT 22 I ik 2 %X (variance inflation factor, VIF )
R [ A8 & 22 (8] 19 2R M (VIF <10 RoR A A7 7 2k
), Bk H £ A £ Logistic [FH# 434 TGC #H 5 DIC
AR AER R SRR 4.0 4 19 “rms " (.23 1 51
LR PR | SR FH A2 120 VR AR HE £8 (receiver ope-
rator characteristic curve, fij F} “ROC £k ") M H £k T
1 FH (area under the curve, AUC ) PFAl A5 76 %) T 4 e
AUC BRI 1, 2 WIREAY i) 1o I o6 32 18 e 5 45 AUC >
0.7, M 2 7 #5% B 150 I M {8 45 =™ & | Hosmer-
Lemeshow #8015 5 6 56 FIARE 1 Hh 2 DA% A5 7Y (%) I A
JE RS I £ A K 24 o 2 ), 3R BTSSR ) o i
o SR P 3R il £k 43 M (decision curve analysis,
DCA) PR I Al 25" A5 7K E a=0.05,
2 #HR
2.1 MNBEMEARZTH

A TOT (8, Hoh S 494 41 (69.87% ) , ok
2134 (30.13%) ; F-HJ4E 4 K7 (59.40 £ 16.67) % s P14
JF 5 B (19.60 +7.38) Bl s TGC ~F ¥ F 24 i) 6] Sy
(9.72+6.72)d. 707 fil B, 93 Bl 4% A DIC, KA
RN 13.15%,

B 707 Bl 1835 73 S I 2k 4R (566 1)) A4k (141
) o YIS A B AR IS M5 S A TR L
B EFH TG E L (P>0.05), 458 WFEK 1L,

2.2 TGC#% DIC #MmEZE S
2.2.1 AR ZR BTN AL B

Bl E R LR34 DN HERENAZR, HA

LASSO [l 7387 o i 7 28 SCEUE 52 e (I A (A

TEZED; 202545 36 44 20 1

F1 JIGEENMNKEBFNERTHILR

16t e n=566) W (n=141) Yz P
BEIM(Ps P )% 61(49,72) 63(50,76) -1453 0.146
R0 (%) 067 0.605
L 398(7032) 96(68.09)
g4id 168(29.68) 45(3191)
AR (%)
il 146(25.80) 45(3191) 2144 0.143
TS 101(17.84) 1B(1631) 0.183 0.669
L 20(3.53) 7(496) 0.629 0428
WP 157(27.74) 48(34.04) 2179 0.140
Tt 147(25.97) 41(29.08) 0558 0455
Rl 1(0.18) 0(0) - 1000
R 2(035) 10.71) - 0487
LI 23(4.06) 8(567) 0.698 0403
is:] 15(265) 6(426) 0529 0467
G4 128(2261) 32(2270) <0001 0.984
B0 (%)
BT A 305(53.89) 82(58.16) 0830 0362
HEME 178(31.49) 41(29.08) 0297 0.586
PEREE 59(1042) 14(9.93) 0.030 0.863
WEZE 79(13.96) 15(10.64) 1079 0,299
SRR 38(6.71) 5(3.55) 1983 0.159
SREEE 37(6.54) 5(3.55) 1807 0179
HREL 383(67.67) 105(7447) 2441 0.18
T 13(230) 10.71) 0.762 0383
SUARZR B 277(4894) 76(53.90) 1126 0,569
PPl 96(16.96) 18(12.77) 1469 026
e 111(19.61) 26(18.44) 0.099 0.753
TGC AFIZAZ/0l(%) 288(50.88) 70(49.65) 0.069 0,792
HBES(%) 126(22.26) 28(19.86) 0383 0536
ERERA (% 126(22.26) 28(19.86) 0383 0536
iRl (Ps I 19(14,4) 19(15,23) —0425 0671
TGC HIZ M (Pss Prs)Jd 9(5,13) 8(5,12) —1301 0133
Jibarigi
AST[M(Pss,Pss)J/(UIL) 29(15,50) 27(17,41) -0618 0537
ALT[M(Ps,P2s)}/(ULL) 25(13,55) 21(15,50) —0.697 0.486
ALP[MP Ph)]/(U’L) 149(123,182)  136(101,258) —0.995 0320
GGT[M(Pxs,Ps)}/(UL) 78(56,110)  82(38,139) —0.264 0.792
TBil[M(P;sP )J(pmollL) 12(7,20) 12(8,19) —0481 0630
DBII[M(Pss,Prs) ) (umol/L) 7(4,14) 5(3,14) -175 0.080

a7 — 15 1T AR FE AR R 2 O s I (P A 25
HHE > AR A G sb: TGCLL100 mg, q12 h4EFEIATT s — " SR
Fisher’ s ik 55 .
0.037 6; FE I A B T, Fiise 15 21 8 A~ HE R R A%
A0 R PR B AR A A R B 24 AR ST R A
EHSE WP =\ TGC )} [ L AST . TBil \ TGC K 7|
e, AR ILE L,
2.2.2  TGCHIF DIC BIFE R K R b4 7

LGP T4 B R, “2.2.17 0 firis 8 4> [ 25
E’JVIFﬂJ/J VT 10, B LR { AR B 2 MR AEAE R
Z N % Logistic [IH #7458 , M5 AR & I
FA T EC TR 24 0k 37 BEme A FERE W P % L TGC FH 2 it
] \ TGC K5 1 45 24 J2& & 4= TGC AH 56 DIC fy 3 ST f 16
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TGC #H G DIC A9 51 26 [ i A 7, 45 248 280 200h - 51
R R =2TX W (=1, 5 =0)+0.818 X 4F#% (% )+
25X & JF 48 FH Bt 1 1A 24 1R 57 REmE (2 =0, 5 =0) +
1.539 X TGC JH 25 i [] (d)+32 X AfE T GE W3 (S =
0,75 =0)+22 X TGC KA 2524 (£ =0, =0) —8.229,
TEGILR L 20 BE i 5 2 4y, iy [ i e —A 1
BEELRD A 85 1 DIC A RS . i, 1 44 Lotk R (27
53) AR R 30 % (24.54) , & I 4T EC TR 254K 57 ek
(2543) , TGC FHZ4tE] K 10 d(15.39 43 ) , AAEFAE a4
% (3243) , TGC KFI 4525 (2243 ) 538t A T4 84y
S 137.701 43, %F i 4 DIC & 95 R 2 Ky 28% ., 45 %
DL 2,
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