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WE: BM oWEFEBEHEXFRG (MRLD)MEZmE R, RITHGERTUNE, Fix XBEBUEHRGNRBHE,FH
PEERAMER ARG (CHPS) B R TR, INE2018F 1 B—2022F 2B T HETARERMRISHEHETEEHNE
PR 16250, RIBES KL FRGD AFBHIAE (n=62) FI3T BB (n=1 563) , WEFH ST HBEN R AR MR =15
R MEESAHNITERANTWARILRXA KRR, AFEESDHHNITE R R AE L K A Mann-Whitney U85 ;
THEARNFABDLEBRRAYRE. XRBEZREXE Logistic 30 MRLIMEMEA R, EBEEAGRE,FBZHERER
fEMRE (ROCHRZL ) T ETUNMNE. &R B2EESMNERER, ROES M REAME AT ANEICU.EFHRSEM
S EOCMEEREEE, IMZ ALT.ALP.GGT.AST.CREA . PCT K EMER XIS TN BA, PLTKEE T BA,
ZRHEFHITFE N (PEN<0.05); £ F & Logistic B 1345 R B 7, B 14 (OR=2.080,95%CI: 1.050 ~ 4.123, P=0.036) . N1
ICU(OR=8.207,95%ClI ;: 4.094 ~ 16.453, P<0.001) . & 3+ BB & 5% (OR=8.240,95%CI ; 3.605 ~ 18.832, P<0.001) . ALP(OR=1.012,
95%CI;1.004 ~ 1.019, P=0.004) . GGT (OR=1.010,95%CI: 1.005 ~ 1.015, P<0.001) . PLT (OR=0.997,95%CI: 0.994 ~ 0.999, P=
0.020) 2 MRLIM R 7 i E K, ROC #4241 B 7= , ALP. GGT.PLT B Jh TN A9 ROC g2k THE R (AUC) 43 3 25 0.589.
0.637 #10.595, BE A FUNEY AUC 4 0.837, &1t BEM AFICU.EHEERK ALP TS . GCTFE PLT FE{EE MRLI 95
Al &, BE A FUNST MRLL A 4 XS B BB F TN E.
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Abstract: Objective To analyze the factors influencing meropenem-related liver injury (MRLI) and to explore their clinical
predictive value. Methods A retrospective case-control study was conducted, and the Chinese Hospital Pharmacovigilance
System (CHPS) was used to establish a retrieval scheme. A total of 1 625 hospitalized cases using meropenem from January 2018 to
December 2022 were collected. Patients were divided into case group (n=62) and control group (n=1 563) based on the presence

or absence of liver injury. Clinical data and laboratory indicators from both groups were collected and analyzed. The ¢-test was used
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for comparison of normally distributed continuous data between the two groups, while the Mann-Whitney U test was used for
comparison of continuous data not conforming to a normal distribution. The chi-square test was used for comparison of categorical
data between the two groups. A multivariate Logistic regression analysis was performed to identify the influencing factors for MRLI.
A Logistic regression equation was established, and the predictive value of these factors was assessed using the receiver operating
characteristic (ROC) curve. Results The results of univariate analysis indicated that the rates of male patients, hypoproteinemia,
shock, intensive care unit (ICU) admissions, sepsis, and liver, gallbladder, and cardiovascular diseases, the levels of alanine
aminotransferase (ALT), alkaline phosphatase (ALP) , gamma-glutamyl transpeptidase (GGT) , aspartate aminotransferase (AST),
creatinine (CREA) , and procalcitonin (PCT) , and the number of hospitalization days were significantly higher in the case group
than in the control group (P<0.05), and that the platelet levels in the case group were significantly lower than those in the control
group (P<0.05). The multivariate Logistic regression analysis showed that male sex (odds ratio [OR]=2.080, 95% confidence
interval [ CI]: 1.050—4.123, P=0.036) , admission to the ICU (OR=8.207, 95%CI: 4.094—16.453, P<0.001), comorbidity with
gallbladder disease (OR=8.240, 95%CI: 3.605—18.832, P<0.001), ALP (OR=1.012, 95%CI: 1.004—1.019, P=0.004), GGT
(OR=1.010, 95%CI: 1.005—1.015, P<0.001), and PLT (OR=0.997, 95%CI: 0.994—0.999, P=0.020) were the influential factors for
MRLI. The areas under the ROC curve of ALP, GGT, and PLT were 0.589, 0.637, and 0.595, respectively, and the AUC of them
combined was 0.837. Conclusion Male sex, ICU admission, comorbidity with gallbladder disease, increased ALP, increased
GGT, and decreased PLT were influencing factors for MRLI, and a combination of factors has a better predictive value for the

occurrence of MRLI.
Key words: Meropenem; Liver Injury; Influencing Factors
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Figure 1 Inclusion of study object flow chart
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®1 WAMRLIEERBEESH
Table 1 Single factor analysis of MRLI in two groups

Ap i X &2 (n=1 563) S 1140 (n=62) GiiHE P
P [ (%) ] X’=4.775 0.029
5 1 026(65.64) 49(79.03)
& 537(34.36) 13(20.97)
FEBEREL(d) 17.00(11.71 ~ 26.15) 24.00(14.75 ~ 37.25) 7=-3.602 <0.001
R A RE (%) ] X=9.572 0.002
= 556(35.57) 34(54.84)
w 1007(64.43) 28(45.16)
e[ 51(%) ] X’=5.668 0.017
P 250(15.99) 17(27.42)
i 1313(84.01) 45(72.58)
AFEICU[ (%) ] x*=40.740 <0.001
= 624(39.92) 50(80.65)
i 939(60.08) 12(19.35)
B I e RERE S ILIE [ 5] (%) X’=4.137 0.042
P 313(20.03) 19(30.65)
g 1250(79.97) 43(69.35)
B (%) ] X’=6.804 0.009
= 218(13.95) 16(25.81)
w 1345(86.05) 46(74.19)
AR 6 (%) ] X’=41.714 <0.001
P 43(2.75) 11(17.74)
g 1520(97.25) 51(82.26)
A I MY (%) ] X’=5.414 0.020
P 1011(64.68) 49(79.03)
w 552(35.32) 13(20.97)
ALT(U/L) 16.75(11.00 ~ 27.92) 24.00(15.50 ~ 48.25) 7=-3.704 <0.001
ALP(U/L) 56.00(43.00 ~ 73.00) 64.00(44.50 ~ 119.25) Z=-2.391 0.017
GGT(U/L) 24.00(15.00 ~ 42.23) 45.50(19.75 ~ 81.75) Z=-3.670 <0.001
AST(U/L) 21.00(15.00 ~ 35.00) 33.00(19.00 ~ 53.50) Z=-4.249 <0.001
CREA (pmol/L) 80.85(64.75 ~ 110.40) 93.85(74.63 ~ 122.63) Z=-2.591 0.010
PLT(x10°/L) 180.00(125.00 ~ 245.00) 145.50(95.50 ~ 203.75) Z=-2.533 0.011
PCT(ng/mL) 0.28(0.16 ~ 1.28) 0.52(0.21 ~ 2.00) Z=-2.789 0.005

T (1) S 36 2 4G e B8 o i T 56 201 B B T A 0T — R PR R A 85 (2) 3 I T HERR T Y 2380 R AT 5% L A B S e P 8 IR0 JIT
HERT REE AR R S0 , WA A7 AR P AT Bl 44519 SRR R R T 5 (3) & IF LB HIERR JSUA MERE PR REAE 58 5L PERE AL PEHAS 2% |
T MELEE S I S B, BETEAF TENEL S 58 IRZE S5 07 IR FETIBR AR S50 5 (4) 5 IF O BB TR I RAZ W7 hy S 0o o0 0 68 L0 IURESE 04

R2 ZEZELogistic BN HER

Table 2 Multivariate Logistic regression analysis results

bk BIE SE Wald OR 95%CI P

P (T HE) 0.732 0.349 4.403 2.080 1.050 ~ 4.123 0.036
AFEICU 2.105 0.355 35.186 8.207 4.094 ~ 16.453 <0.001
B IR 2.109 0.422 25.008 8.240 3.605 ~ 18.832 <0.001
ALP 0.011 0.004 8.509 1.012 1.004 ~ 1.019 0.004
GGT 0.010 0.003 14.499 1.010 1.005 ~ 1.015 <0.001
PLT -0.003 0.001 5.378 0.997 0.994 ~ 0.999 0.020

(R -5.896 0.575 105.087 0.003 <0.05
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#3 WIEET MRLIZ & RS R E
Table 3 Predictive value of influencing factors on the risk of MRLI
PARISEN SHE ZP8iE%C BUdE FERJE AUC 95%CI PAH BPHPEE AR (E
A T 0.049 0.528 0.742 0.786 0.837  0.789~0.885  <0.001 0.214 0.258
ALP 116.5 U/L 0.206 0.258 0.948 0.589  0.506 ~0.673 0.017 0.052 0.742
GGT 43.05 U/L 0.292 0.532 0.760 0.637  0.560~0.715  <0.001 0.240 0.468
PLT 148.5x10°L  0.205 0.548 0.657 0595  0.518~0.671 0.011 0.343 0.452
Lo B I RE RN L PLT B AR B /MR
W E (thrombopoietin, TPO )77, 1fif TPO 3= 2 i TN 43
08 Woo JFBLGIIE, TPO 20 Wh U6k b, 2L PLT A= s 2
JHF45 405 4k T 144 9 i B 7t ] LAAF 3 PR 2 A4 D 32 5 T #E
o PLT* 3k — 255 5 PLT /. R, PLT AT A5 S 50
B DILIA 4 bR o AR ROC 25347, PLT i e (i 5t
04 {H 4 148.5x10°/L. I F LI BHE , MRLI % Az (14 XU 3%
Ine FER 26 % G ra e, 2 DDULSR F8 35 19 PLT 48 4%, &
0.2 Ao SR BB i, R AT DILL 2 A A XURS: o
Ak, —BeHF5E B, DILL I fE 6 R RIS A =it A
0.0°5 02 0a 0 08 1o IR (T L ALT K255 AR It 4% A
1RRE 255 XA R S 25 BE AR AR 25 R
E2 B&wnEFHROC #Z&

Figure 2 ROC curves of the combined predictor

Fh e 25 & DILL A S fa s 2R o ASBiF5E & 3, ALP,
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AT BRAC, PR N G A= 0 K93 F a8 11 \DNA IR 53 %5 7T
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MR &Y, 5K A B H K (glutathione , GSH) 1838 A
320 GSH & —Fh E B PR, HA TR AL
GGT X% GSH 1y 73 i A 6 AT 5 BOE P A A i R 19
M PR, GGT K T i AT BE B N GSH K
AR, W5 PR AR Rl AR S0, 380 DILL & A= (8 XURS:
AL M4 ROC h e v 298 45 80 i KAE T35 3 GGT .
ALP A fie A4 11 BB 50 51 4 43.05 U/L.116.5 U/L., & Tt
Il FHAELISE, & A2 MRLT A9 XU 386 i o 76 I FH 56 2 855w i
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KO REAGE MRLI A2 (28 . 36075 5 35 PLT AE 44 N

FIRIEEAG

25 LTk ACHIFGR [l P A B 4 45 N Al 95 0 B p
8 A B 9 191 5405, 38 2o B PR 3R 43 A 22 TR R Logiistic 7]
H 5387 R PE A IFREE A ICU ALP F+& .GGT
Tt AN PLT B AR 2 MRLL 1% 7 37 52 Wi PR 28, 65 i
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CHPS # 7 KR 7 %8, % B AR Be B AR IS LA BERS ] | 1
Wi B[] LA KA A (L, HE SR &8 73905 191, 4] A 7 328 e 65 o 461
L T RIS TAERCR . (HABI I AFAE I 9 AL FEAS i
B R B S5 R v BB AEAE ARy . DR, B R 45 S ie
T FAEAS it DA K A Al = 2 500 S 32047 PR S0iE , LA
AR S5 R R

RIEFERE: AR FET2024F1 A1 0 ZH+EF
AREREETAFI, 5 . SYSRMYY-018.
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