+ 1934 - FA8EFETH 2025F7H %¥r34ak £ Drug Evaluation Research Vol. 48 No. 7  July 2025

[ A ]
£F BPNN AN E AR B 2 F S I 25

FRIL, HH, T om!, Tiw
1. REMHENUHOER  AFFE, KE 300142
2. REMHENFOLER SHEEESEFR, KE 300142

W OE: BM MERTRZERMEHEMEMLSE (BPNND [ ERE Y 5 R 2 M I 259 5 TR, AR 25 e lg A ik
LYHRGHMKIE. 757E 99N 2022 427 H—2024 4F 12 F KA Y o0 PR e EURE R 22 R} (ICUD #EZ2 R =M VA 7 1Y 113 41
HRERRG R, SRR G- (LC-MS/MS) V20l IS M 253 FE, 83T Boruta VAT % -5 ) Z W e ifn 2474
FEAHDRIRFEAR &, #%3E BPNN AU R aT AL TR SR, 256 SHAP RSSO R IE B BT R il . 48R
BPNN RIS UF LS S EoR, TE S A RE (RD 5085, “Fy4axfiRE (MAE) 4 1.065 mg-L™', 84.2%FE AT
MiRZ<2mg-L'. SHAP iR, MEHEREEE (ALT). BHA%K (TB). AEA (ALB) KB P-FEEE (P-gp)
O RS0 T 2 e g i 245k L IE ) Bk, TAULETISBR R (CLCr). BAREIE% (BMD. C RBMEE (CRP) £ 1 [ 5Tk
A RRAL TR AR ST SEPU N RIS 2 5 — AR AR 2R [E TR . 2538 MEE T BPNIN BLRY X 1) 5% W iz il 24 34 5 TR0 i
JIRAF, SHAP $&7R 25 [K 22 52 M R s W fle . 2494 52, ] 0010 U0 S 1A S SO S0F ) 23 el i . 247 3k 2 P s el 9000

KEEIA: FIZSMefy; mMZGikiE; HEAEHRE; NLTHLEM%; SHAP

FESZES: RTS8 XEkPREIE: A NXEMRE: 1674 - 6376(2025)07 - 1934 - 08

DOI: 10.7501/j.issn.1674-6376.2025.07.021

Predicting linezolid blood concentration in critically ill patients based on BPNN model
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Abstract: Objective To construct a prediction model for linezolid blood concentration in critically ill patients based on the Back
Propagation Neural Network (BPNN), to support personalized medication. Methods A total of 113 critically ill patients treated with
linezolid in the Intensive Care Unit (ICU) of Tianjin 4th Center Hospital from July 2022 to December 2024 were included in the study.
Linezolid blood concentration was determined by liquid chromatography-tandem mass spectrometry (LC-MS/MS). The Boruta algorithm was
used to select feature variables related to linezolid blood concentration, and a BPNN model was constructed along with a visual prediction
interface. The SHAP (Shapley Additive Explanations) method was used for interpretative analysis of the model's feature variables. Results
The validation results of the BPNN model showed that the correlation coefficient (R?) between the predicted and measured values was 0.85,
with a mean absolute error (MAE) of 1.065 mg-L™!, and 84.2% of the samples had prediction errors of <2 mg-L™!. SHAP analysis showed
that serum alanine aminotransferase (ALT), total bilirubin (TB), albumin (ALB), and the use of P-glycoprotein (P-gp) inhibitors had a
positive impact on linezolid blood concentration, while creatinine clearance rate (CLCr), body mass index (BMI), and C-reactive
protein (CRP) negatively impacted it; The visual prediction interface allows for one-click generation of blood concentration predictions
after inputting feature variables. Conclusion The constructed BPNN model shows strong predictive ability for linezolid blood
concentration. SHAP analysis suggests that multiple factors influence linezolid blood concentration, and the visual prediction interface
allows for real-time predictions of linezolid blood concentration.
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