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SUPPLEMENTARY MATERIAL 
 
Table 1. Characteristics of included articles.  

Publication year n (%) 

  2023 5 (10.6) 

  2022 14 (29.8) 

  2021 9 (19.2) 

  2020 7 (14.9) 

  2019 12 (25.5) 

Journals 

  Antimicrobial Agents and Chemotherapy (1-6) 6 (12.8) 

  Antibiotics-Basel (7-10) 4 (8.5) 

  International Journal of Antimicrobial Agents (11-14) 4 (8.5) 

  Journal of Antimicrobial Chemotherapy (15-17) 3 (6.4) 

  Critical Care (18, 19) 2 (4.3) 

  Infection and Drug Resistance (20, 21) 2 (4.3) 

  Journal of Infection and Chemotherapy (22, 23) 2 (4.3) 

  Pharmaceutics (24, 25) 2 (4.3) 

  Acta Anaesthesiologica Scandinavica (26) 1 (2.1) 

  Antibiotics (27) 1 (2.1) 

  British Journal of Clinical Pharmacology (28) 1 (2.1) 

  Clinical Microbiology and Infection (29) 1 (2.1) 

  Drug Design, Development and Therapy (30) 1 (2.1) 

  European Journal of Clinical Pharmacology (31) 1 (2.1) 

  Frontiers in Pharmacology (32) 1 (2.1) 

  International Journal of Critical Illness and Injury Science (33) 1 (2.1) 

  International Journal of Infectious Diseases (34) 1 (2.1) 

  Jac-Antimicrobial Resistance (35) 1 (2.1) 

  Journal of Clinical Pharmacology (36) 1 (2.1) 

  Journal of Clinical Pharmacy and Therapeutics (37) 1 (2.1) 

  Journal of Critical Care (38) 1 (2.1) 

  Journal of Intensive Care (39) 1 (2.1) 

  Journal of Pharmacy Practice (40) 1 (2.1) 

  Journal of Trauma and Acute Care Surgery (41) 1 (2.1) 

  Medicina (Lithuania) (42) 1 (2.1) 
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  Neurocritical Care (43) 1 (2.1) 

  Pharmacology Research and Perspectives (44) 1 (2.1) 

  Saudi Pharmaceutical Journal (45) 1 (2.1) 

  Surgical Infections (46) 1 (2.1) 

  Translational Andrology and Urology (47) 1 (2.1) 

Study Type 

  Retrospective observational 19 (40.4) 

  Prospective observational 13 (27.7) 

  Population pharmacokinetic 10 (21.3) 

  Randomized-controlled 3 (6.4) 

  Prospective pharmacokinetic 2 (4.3) 

Study Population 

  Critically ill 33 (70.2) 

  Hospital-acquired/Ventilator-associated pneumonia 3 (6.4) 

  Burn 3 (6.4) 

  Mixed 3 (6.4) 

  Cardiac surgery 1 (2.1) 

  Hemorrhagic stroke 1 (2.1) 

  Acute brain injury 1 (2.1) 

  Trauma 1 (2.1) 

  Sepsis 1 (2.1) 

Patient Characteristics 

Total number of patients 6193 (100) 

Median [IQR] number of patients per study 70 [32.5-167.5] 

Range of number of patients per study 8-531 

Male patients 3838 (62) 

Female patients 2355 (38) 

Range of mean/median age of the patients, years 29-88 
 
 

ARTICLES 

1) Aréchiga-Alvarado NA, Medellín-Garibay SE, Milán-Segovia RDC, Ortiz-Álvarez A, 

Magaña-Aquino M, Romano-Moreno S. Population pharmacokinetics of amikacin 

administered once daily in patients with different renal functions. Antimicrob Agents 

Chemother. 2020;64(5):e02178-19. [CrossRef]  

2) Carrié C, Delzor F, Roure S, Dubuisson V, Petit L, Molimard M, et al. Population 

pharmacokinetic study of the suitability of standard dosing regimens of amikacin in 

critically Ill patients with open-abdomen and negative-pressure wound therapy. 

Antimicrob Agents Chemother. 2020;64(4):e02098-19. [CrossRef]  

https://doi.org/10.1128/AAC.02178-19
https://doi.org/10.1128/AAC.02098-19


 Infect Dis Clin Microbiol 2025; 7(2) 

 

3) Heffernan AJ, Sime FB, Kumta N, Wallis SC, McWhinney B, Ungerer J, et al. 

Multicenter population pharmacokinetic study of unbound ceftriaxone in critically Ill 

patients. Antimicrob Agents Chemother. 2022;66(6):e0218921. [CrossRef]  

4) Kumta N, Heffernan AJ, Cotta MO, Wallis SC, Livermore A, Starr T, et al. Plasma and 

cerebrospinal fluid population pharmacokinetics of meropenem in neurocritical care 

patients: a prospective two-center study. Antimicrob Agents Chemother. 

2022;66(8):e0014222. [CrossRef]  

5) Layios N, Visée C, Mistretta V, Denooz R, Maes N, Descy J, et al. Modelled target 

attainment after temocillin treatment in severe pneumonia: Systemic and epithelial 

lining fluid pharmacokinetics of continuous versus intermittent infusions. Antimicrob 

Agents Chemother. 2022;66(3):e0205221. [CrossRef]  

6) Ollivier J, Carrié C, d'Houdain N, Djabarouti S, Petit L, Xuereb F, et al. Are Standard 

dosing regimens of ceftriaxone adapted for critically Ill Patients with augmented 

creatinine clearance? Antimicrob Agents Chemother. 2019;63(3):e02134-18. 

[CrossRef]  

7) Šantavý P, Šíma M, Zuščich O, Kubíčková V, Michaličková D, Slanař O, et al. 

Population pharmacokinetics of prophylactic cefazolin in cardiac surgery with 

standard and minimally invasive extracorporeal circulation. antibiotics (Basel). 

2022;11(11):1582. [CrossRef]  

8) Scharf C, Paal M, Schroeder I, Vogeser M, Draenert R, Irlbeck M, et al. Therapeutic 

drug monitoring of meropenem and piperacillin in critical illness-experience and 

recommendations from one year in routine clinical practice. Antibiotics (Basel). 

2020;9(3):131. [CrossRef]  

9) Zhao J, Fan Y, Yang M, Liang X, Wu J, Chen Y, et al. Association between augmented 

renal clearance and inadequate vancomycin pharmacokinetic/pharmacodynamic 

targets in Chinese adult patients: A prospective observational study. Antibiotics 

(Basel). 2022;11(7):837. [CrossRef]  

10) Zhao S, He N, Zhang Y, Wang C, Zhai S, Zhang C. Population pharmacokinetic 

modeling and dose optimization of vancomycin in Chinese patients with augmented 

renal clearance. Antibiotics (Basel). 2021;10(10):1238. [CrossRef]  

11) Nicolau DP, De Waele J, Kuti JL, Caro L, Larson KB, Yu B, et al. Pharmacokinetics 

and pharmacodynamics of ceftolozane/tazobactam in critically Ill patients with 

augmented renal clearance. Int J Antimicrob Agents. 2021;57(4):106299. [CrossRef]  

https://doi.org/10.1128/aac.02189-21
https://doi.org/10.1128/aac.00142-22
https://doi.org/10.1128/AAC.02052-21
https://doi.org/10.1128/AAC.02134-18
https://doi.org/10.3390/antibiotics11111582
https://doi.org/10.3390/antibiotics9030131
https://doi.org/10.3390/antibiotics11070837
https://doi.org/10.3390/antibiotics10101238
https://doi.org/10.1016/j.ijantimicag.2021.106299


 Infect Dis Clin Microbiol 2025; 7(2) 

 

12) Tournayre S, Mathieu O, Villiet M, Besnard N, Brunot V, Daubin D, et al. Factors 

associated with meropenem pharmacokinetic/pharmacodynamic target attainment in 

septic critically ill patients treated with extended intermittent infusion or continuous 

infusion. Int J Antimicrob Agents. 2023;62(2):106868. [CrossRef]  

13) Vu DH, Nguyen DA, Delattre IK, Ho TT, Do HG, Pham HN, et al. Determination of 

optimal loading and maintenance doses for continuous infusion of vancomycin in 

critically ill patients: Population pharmacokinetic modelling and simulations for 

improved dosing schemes. Int J Antimicrob Agents. 2019;54(6):702-8. [CrossRef]  

14) Yu Z, Liu J, Yu H, Zhou L, Zhao Y, Zhong L, et al. Should the trough concentration of 

vancomycin be abandoned in therapeutic drug monitoring? A multicentre, 

retrospective study of critically ill patients without any form of dialysis. Int J 

Antimicrob Agents. 2023;61(6):106812. [CrossRef] 

15) Chauzy A, Gregoire N, Ferrandière M, Lasocki S, Ashenoune K, Seguin P, et al. 

Population pharmacokinetic/pharmacodynamic study suggests continuous infusion of 

ceftaroline daily dose in ventilated critical care patients with early-onset pneumonia 

and augmented renal clearance. J Antimicrob Chemother. 2022;77(11):3173-9. 

[CrossRef] 

16) Dreesen E, Gijsen M, Elkayal O, Annaert P, Debaveye Y, Wauters J, et al. Ceftriaxone 

dosing based on the predicted probability of augmented renal clearance in critically ill 

patients with pneumonia. J Antimicrob Chemother. 2022;77(9):2479-88. [CrossRef] 

17) Fratoni AJ, Mah JW, Nicolau DP, Kuti JL. Imipenem/cilastatin/relebactam 

pharmacokinetics in critically ill patients with augmented renal clearance. J 

Antimicrob Chemother. 2022;77(11):2992-9. [CrossRef] 

18) Carrié C, Chadefaux G, Sauvage N, de Courson H, Petit L, Nouette-Gaulain K, et al. 

Increased β-Lactams dosing regimens improve clinical outcome in critically ill 

patients with augmented renal clearance treated for a first episode of hospital or 

ventilator-acquired pneumonia: a before and after study. Crit Care. 2019;23(1):379. 

[CrossRef] 

19) Shorr AF, Bruno CJ, Zhang Z, Jensen E, Gao W, Feng HP, et al. 

Ceftolozane/tazobactam probability of target attainment and outcomes in participants 

with augmented renal clearance from the randomized phase 3 ASPECT-NP trial. Crit 

Care. 2021;25(1):354. [CrossRef] 

20) Gijsen M, Elkayal O, Annaert P, Van Daele R, Meersseman P, Debaveye Y, et al. 

Meropenem target attainment and population pharmacokinetics in critically Ill septic 

https://doi.org/10.1016/j.ijantimicag.2023.106868
https://doi.org/10.1016/j.ijantimicag.2019.09.018
https://doi.org/10.1016/j.ijantimicag.2023.106812
https://doi.org/10.1093/jac/dkac299
https://doi.org/10.1093/jac/dkac209
https://doi.org/10.1093/jac/dkac261
https://doi.org/10.1186/s13054-019-2621-4
https://doi.org/10.1186/s13054-021-03773-5


 Infect Dis Clin Microbiol 2025; 7(2) 

 

patients with preserved or increased renal function. Infect Drug Resist. 2022;15:53-62. 

[CrossRef] 

21) Wu CC, Tai CH, Liao WY, Wang CC, Kuo CH, Lin SW, et al. Augmented renal 

clearance is associated with inadequate antibiotic pharmacokinetic/pharmacodynamic 

target in Asian ICU population: a prospective observational study. Infect Drug Resist. 

2019;12:2531-41. [CrossRef] 

22) Ishigo T, Ibe Y, Fujii S, Kazuma S, Aigami T, Kashiwagi Y, et al. Effect of renal 

clearance on vancomycin area under the concentration-time curve deviations in 

critically ill patients. J Infect Chemother. 2023;29(8):769-77. [CrossRef] 

23) Mikami R, Imai S, Hayakawa M, Sugawara M, Takekuma Y. Clinical applicability of 

urinary creatinine clearance for determining the initial dose of vancomycin in critically 

ill patients. J Infect Chemother. 2022;28(2):199-205. [CrossRef] 

24) Lee DH, Kim HS, Park S, Kim HI, Lee SH, Kim YK. Population pharmacokinetics of 

meropenem in critically Ill Korean patients and effects of extracorporeal membrane 

oxygenation. Pharmaceutics. 2021;13(11):1861. [CrossRef] 

25) Troisi C, Cojutti PG, Rinaldi M, Laici C, Siniscalchi A, Viale P, et al. Measuring 

creatinine clearance is the most accurate way for calculating the proper continuous 

infusion meropenem dose for empirical treatment of severe Gram-negative infections 

among critically Ill patients. Pharmaceutics. 2023;15(2):551. [CrossRef] 

26) Helset E, Nordøy I, Sporsem H, Bakke VD, Bugge JF, Gammelsrud KW, et al. Factors 

increasing the risk of inappropriate vancomycin therapy in ICU patients: A prospective 

observational study. Acta Anaesthesiol Scand. 2020;64(9):1295-304. [CrossRef] 

27) Selig DJ, Akers KS, Chung KK, Kress AT, Livezey JR, Por ED, et al. Comparison of 

piperacillin and tazobactam pharmacokinetics in critically Ill patients with trauma or 

with burn. Antibiotics (Basel). 2022;11(5):618. [CrossRef]  

28) Selig DJ, Akers KS, Chung KK, Pruskowski KA, Livezey JR, Por ED. Meropenem 

pharmacokinetics in critically ill patients with or without burn treated with or without 

continuous veno-venous haemofiltration. Br J Clin Pharmacol. 2022;88(5):2156-68. 

[CrossRef]  

29) Bricheux A, Lenggenhager L, Hughes S, Karmime A, Lescuyer P, Huttner A. 

Therapeutic drug monitoring of imipenem and the incidence of toxicity and failure in 

hospitalized patients: a retrospective cohort study. Clin Microbiol Infect. 

2019;25(3):383.e1-e4. [CrossRef]  

https://doi.org/10.2147/IDR.S343264
https://doi.org/10.2147/IDR.S213183
https://doi.org/10.1016/j.jiac.2023.04.018
https://doi.org/10.1016/j.jiac.2021.10.008
https://doi.org/10.3390/pharmaceutics13111861
https://doi.org/10.3390/pharmaceutics15020551
https://doi.org/10.1111/aas.13658
https://doi.org/10.3390/antibiotics11050618
https://doi.org/10.1111/bcp.15138
https://doi.org/10.1016/j.cmi.2018.11.020


 Infect Dis Clin Microbiol 2025; 7(2) 

 

30) Wang X, Wang Y, Yao F, Chen S, Hou Y, Zheng Z, et al. Pharmacokinetics of linezolid 

dose adjustment for creatinine clearance in critically Ill patients: A multicenter, 

prospective, open-label, observational study. Drug Des Devel Ther. 2021;15:2129-41. 

[CrossRef]  

31) Razzazzadeh S, Darazam I, Hajiesmaeili M, et al. Investigation of pharmacokinetic 

and clinical outcomes of various meropenem regimens in patients with ventilator-

associated pneumonia and augmented renal clearance. Eur J Clin Pharmacol. 

2022;78(5):823-9. [CrossRef]  

32) Tang L, Ding XY, Duan LF, Li L, Lu HD, Zhou F, et al. A regression model to predict 

augmented renal clearance in critically Ill obstetric patients and effects on vancomycin 

treatment. Front Pharmacol. 2021;12:622948. [CrossRef]  

33) Gerlach AT, Wenzler E, Hunt LN, Bazan JA, Bauer KA. 

Pharmacokinetic/pharmacodynamic predictions and clinical outcomes of patients with 

augmented renal clearance and Pseudomonas aeruginosa bacteremia and/or 

pneumonia treated with extended infusion cefepime versus extended infusion 

piperacillin/tazobactam. Int J Crit Illn Inj Sci. 2019;9(3):138-43. [CrossRef]   

34) Barrasa H, Soraluce A, Usón E, Sainz J, Martín A, Sánchez-Izquierdo JÁ, et al. Impact 

of augmented renal clearance on the pharmacokinetics of linezolid: Advantages of 

continuous infusion from a pharmacokinetic/pharmacodynamic perspective. Int J 

Infect Dis. 2020;93:329-38. [CrossRef]  

35) Roberts JA, Nicolau DP, Martin-Loeches I, Deryke CA, Losada MC, Du J, et al. 

Imipenem/cilastatin/relebactam efficacy, safety and probability of target attainment in 

adults with hospital-acquired or ventilator-associated bacterial pneumonia among 

patients with baseline renal impairment, normal renal function, and augmented renal 

clearance. JAC Antimicrob Resist. 2023;5(2):dlad011. [CrossRef]  

36) Por ED, Akers KS, Chung KK, Livezey JR, Selig DJ. Population pharmacokinetic 

modeling and simulations of imipenem in burn patients with and without continuous 

venovenous hemofiltration in the military health system. J Clin Pharmacol. 

2021;61(9):1182-94. [CrossRef]  

37) Zhou Q, Zhao F, Wang M. An individualized administration model of vancomycin in 

elderly patients with sepsis and factors influencing augmented renal clearance. J Clin 

Pharm Ther. 2020. [CrossRef]  

38) Damen C, Dhaese S, Verstraete AG, Stove V, De Waele JJ. Subtherapeutic piperacillin 

concentrations in neurocritical patients. J Crit Care. 2019;54:48-51. [CrossRef]  

https://doi.org/10.2147/DDDT.S303497
https://doi.org/10.1007/s00228-022-03291-5
https://doi.org/10.3389/fphar.2021.622948
https://doi.org/10.4103/IJCIIS.IJCIIS_70_18
https://doi.org/10.1016/j.ijid.2020.02.044
https://doi.org/10.1093/jacamr/dlad011
https://doi.org/10.1002/jcph.1865
https://doi.org/10.1111/jcpt.13304
https://doi.org/10.1016/j.jcrc.2019.07.007


 Infect Dis Clin Microbiol 2025; 7(2) 

 

39) Morbitzer KA, Rhoney DH, Dehne KA, Jordan JD. Enhanced renal clearance and 

impact on vancomycin pharmacokinetic parameters in patients with hemorrhagic 

stroke. J Intensive Care. 2019;7:51. [CrossRef]  

40) Oswalt A, Joseph AC, Sima A, Kurczewski L. Evaluation of intravenous vancomycin 

pharmacokinetic parameters in patients with acute brain injury. J Pharm Pract. 

2019;32(2):132-8. [CrossRef]  

41) Villanueva RD, Talledo O, Neely S, White B, Celii A, Cross A, et al. Vancomycin 

dosing in critically ill trauma patients: The VANCTIC Study. J Trauma Acute Care 

Surg. 2019;87(5):1164-71. [CrossRef]   

42) Aitullina A, Krūmiņa A, Svirskis Š, Purviņa S. Colistin use in patients with extreme 

renal function: From dialysis to augmented clearance. Medicina (Kaunas). 

2019;55(2):33. [CrossRef] 

43) Nelson NR, Morbitzer KA, Jordan JD, Rhoney DH. The impact of capping creatinine 

clearance on achieving therapeutic vancomycin concentrations in neurocritically Ill 

patients with traumatic brain injury. Neurocrit Care. 2019;30(1):126-31. [CrossRef] 

44) AbuSara AK, Abdelrahman DH, Habash KI, Al-Shaer MH, Le J, Nazer LH. 

Vancomycin therapeutic monitoring by measured trough concentration versus 

Bayesian-derived area under the curve in critically ill patients with cancer. Pharmacol 

Res Perspect. 2022;10(1):e00912. [CrossRef] 

45) Alsultan A, Dasuqi SA, Aljamaan F, Omran RA, Syed SA, AlJaloud T, et al. 

Pharmacokinetics of meropenem in critically ill patients in Saudi Arabia. Saudi Pharm 

J. 2021;29(11):1272-7. [CrossRef] 

46) Cucci M, Wooten C, Fowler M, Mallat A, Hieb N, Mullen C. Incidence and risk 

factors associated with multi-drug-resistant pathogens in a critically Ill trauma 

population: A retrospective cohort study. Surg Infect (Larchmt). 2020;21(1):15-22. 

[CrossRef] 

47) He J, Yang ZT, Q|an X, Zhao B, Mao EQ, Chen EZ, et al. A h|gher dose of 

vancomyc|n |s needed |n cr|t|cally |ll pat|ents w|th augmented renal clearance. Transl 

Androl Urol. 2020;9(5):2166-71. [CrossRef] 
 

 

  
 

 

https://doi.org/10.1186/s40560-019-0408-y
https://doi.org/10.1177/0897190017743133
https://doi.org/10.1097/TA.0000000000002492
https://doi.org/10.3390/medicina55020033
https://doi.org/10.1007/s12028-018-0583-z
https://doi.org/10.1002/prp2.912
https://doi.org/10.1016/j.jsps.2021.09.017
https://doi.org/10.1089/sur.2019.031
https://doi.org/10.21037/tau-20-1048

