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Impact factors associated with drug concentration of piperacillin/tazobactam in patients with sepsis in ICU
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[Abstract] Objective To explore the factors affecting the plasma concentration of piperacillin obtained after piperacillin/tazobactam
treatment in patients with sepsis within the Intensive Care Unit (ICU). Methods The clinical data of 82 patients with sepsisadmitted to the
ICU of Huangshan Hospital from August 2020 to March 2022 were retrospectively analyzed, and the patients received a regular dose of piper-
acillin/tazobactam of 4.5¢g (piperacillin 4 g/ tazobactam 0.5 g), with simultaneous monitoring of piperacillin concentrations.The 82 cases met the
inclusion criteria. According to the therapeutic drug monitoring(TDM),they were divided into standard group(n=34) and substandard group(n=
48).Multiple logistic regression analysis was conducted to screen the influencing factors of insufficient piperacillin concentration in blood, and
the predictive value of risk factors was analyzed by the receiver operating characteristic curve(ROC) of the subjects. Results The univariate
analysis revealed that age,body mass index (BMI),trauma, surgery,acute physiology and chronic health score I (APACHE 1II), sequential organ
failure (sofa) score,creatinine clearance rate(CrCl) were statistically significant(all P<0.05). Multiple logistic regression showed that BMI(OR=
1.611,95% CI: 1.069~2.427) and CxCl (OR=1.249,95% CI: 1.059~1.474) were independent risk factors for insufficient piperacillin concentra-
tion(all P<0.05).The area under the curve (AUC) of BMI predicting insufficient piperacillin concentration was 0.784,the optimal cut—off value
was 20.78 kg/m’ the sensitivity was 83.3% and thespecificity was 73.5%. The AUC of CrCl was 0.975 and the best cut—off value was 41.62 mL/

min, the sensitivity was 97.9%,and the specificity was 88.2%. Conclusions For ICU patients with sepsis,BMI and CrCl are independent risk
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factors for piperacillin drug concentration,and both are inversely correlated with drug concentration and have good predictive value,while CrCl

has a higher predictive value for piperacillin drug concentration.

[ Key words ] Piperacillin/tazobactam ; Sepsis ; Plasma drug concentration ; Creatinine clearance ; Risk factors
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70% fT>MIC, £ 2 X T ICU %75 % 100% (T>MIC; i
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F1 MABEHEXIERLER
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FAR A, ) 6/28 28/20 13.574 <0.001
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SOFA(4}) 8(6,11) 6(4,8) -2.996 0. 003
SIRS(43) 12. 03+4. 28 10. 19+3. 74 0. 994 0.322
SEASIED) 29.10(27. 10,32. 65) 30. 80(28. 98,33. 45) -1.775 0.076
JULTFI% B 2% (mL/min) 31.28(23.33,37.50) 87.71(69.27,118. 82) -7.295 <0.001
SRR 151 (%) ] 5.365 0.127

RIS SE 23(67.65) 35(72.92)

J¥ fi N 5(14.71) 8(16.67)

WIRFR G 6(17.65) 2(4.17)

HoAh 0(0.00) 3(6.25)
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F 2 URHIFEARZEYIIR B R B B0 R0 B 2 i logisitic (B V3 43 47

FSES MVEES ¢ PrifiEiR Wald ¥’ i OR{H 95%CI P
asic 0.131 0. 085 2.386 1. 140 0.965 ~ 1. 347 0.122
BMI 0. 477 0.209 5.197 1.611 1. 069 ~ 2. 427 0. 023
S 1.191 1.333 0.798 3.290 0.241 ~ 44. 894 0.372
FAR 0. 090 1. 520 0. 003 1.094 0.056 ~ 21. 528 0. 953
APACHE I -0.290 0.172 2. 844 0. 748 0.534 ~1.048 0. 092
SOFA 0. 044 0.283 0. 024 1. 045 0.599 ~ 1. 820 0.878
CrCl 0.222 0. 084 6.947 1.249 1.059 ~ 1. 474 0. 008
figiell -25. 834 11.391 5.143 - - 0.023

1 : BMIH SR BT 45 %0, APACHE 112 2 E A P15 8 PR BERBLIT 43 1T, SOFA Sy I3 B & B v 143, CrCLN LI %
2.3 BMI,CrCLXJ WRH. VY AR BEA 2 I Tl 3 B
BMI . CrCl /E M 30 A% f: , 25 vk FE 2 75 3B AR IR 3
i RSB R 2,251 ROC M2k, 452 iR, BMI
T 25 e BE R JE 9 ROC 1 2% T 1 X (area under the U;{
curve, AUC) 0. 784, St FERUMIE K 20. 78 kg/m?, R4 i
¥ 83. 3%, J5 55 73. 5%; CrCl B AUC 4 0. 975, ffE:
FWHE N 41. 62 mL/min, R EE N 97. 9%, Fr 57 H R
88.2%. VLI 1. E1  BMIAICrCl TR WRFL PG bRk B AS 2 9 ROC 2k
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Jri B R U A RIS AR IURE S5 ) P e R R LA Y
= S PRSI PE Y B S 1ICU L T U4
an % 28 5 B AR )7 7% (continuous renal replacement
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FE] DR PG AR A FE B S S R R 2R

AT FE 18 R A7 PG AR B 55 e 2 N 64 pug/mL, I
IR 5 25 RIBR 1Y 50% . 158 e 2R — i Fir e
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R EANBEIS AR o LU — IS K B R L PG AR AT
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SEfER R FE . Y CrCl=41. 62 mL/min BI4R /R #e BEAS JE
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BMI>30 kg/m?* Y F& & WR 7 75 AR PK/PD ih bR R T &2,
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