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Individualized Administration of Piperacillin and Tazobactam Based on HPLC-MS/MS Serum
Concentration Monitoring*
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ABSTRACT OBJECTIVE: To optimize the administration regimen of piperacillin and tazobactam based on high
performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) serum concentration monitoring, and to
investigate the expression changes and clinical significance of serum miR-19a-3p and suppressor of cytokine signaling 1
(SOCS1). METHODS:; Totally 200 patients with severe respiratory tract infection in the hospital from Sept. 2022 to Jun.
2024 were enrolled and randomly divided into the standard administration group and optimal administration group via the
random number table method, with 100 cases in each group. The standard administration group received the traditional
recommended dose of piperacillin and tazobactam (4.5 g per dose, intravenous infusion every 6 to 8 hours). The stable
..) was monitored by HPLC-MS/MS after 48 to 72 h of administration in optimal

administration group, and individualized dose adjustment was made with C,;, =40 mg/L as the target. The levels of

valley concentration of piperacillin (C

inflammatory factors [ interleukin(IL)-6, tumor necrosis factor(TNF)-a ] and expressions of miR-19a-3p and SOCSI
were detected. The infection control rate, improvement of sequential organ failure assessment ( SOFA) score and
incidence of adverse drug reactions were observed. RESULTS; On the 14th day of treatment, the infection control rate of
optimal administration group was 76% (76/100) , significantly higher than 59% (59/100) of the standard administration
group (X*=7.56, P=0.006) ; the SOFA scores of both groups showed improvement compared with the baseline, the
improvement in the optimal administration group was significantly greater than that in the standard administration
group, with statistically significant differences (P<0.05) ; the levels of IL-6 and TNF-« in the optimal administration
group decreased compared with the baseline, the reduction in the optimal administration group was significantly greater
than the standard administration group, the differences were statistically significant ( P<0. 05) ; the expression levels of
miR-19a-3p and SOCS1 mRNA in the optimal administration group were up-regulated compared with the baseline, the
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level of the optimal administration group was higher than the standard administration group, with statistically significant

differences (P<0.05). There was no statistically significant difference in the incidence of renal function deterioration,
liver function abnormalities, and rash between two groups (P>0.05). CONCLUSIONS: Piperacillin and tazobactam

individualized administration regimen based on HPLC-MS/MS serum concentration monitoring can significantly improve

the infection control rate of patients with severe respiratory tract infection. The expression changes of miR-19a-3p and

SOCS1 suggest that this method has molecular mechanism basis in regulating inflammatory response and immune

balance, and provides scientific guidance for precise antibacterial and immune regulation combined therapy.

KEYWORDS Piperacillin and tazobactam; High performance liquid chromatography-tandem mass spectrometry ;

Respiratory infection; miR-19a-3p; Suppressor of cytokine signaling 1
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