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File S1 

Search strategy 

To conduct the search, the following keywords were concluded for each section of the PICO question: 

- P (PATIENT): Critically ill patients (Critically ill patients OR critical care OR Critical illness OR 
critically ill OR Intensive care units OR ICU) under antibiotic treatment (Piperacillin OR 
Piperacillin-tazobactam OR Meropenem OR Linezolid OR Daptomycin OR imipenem OR cefepime 
OR Beta-lactam OR Beta-lactams OR Fluoroquinolones OR Vancomycin OR Aminoglycosides OR 
Anti-Bacterial Agents OR antibacterial agents OR Antibacterial OR Anti-Infective Agents OR 
antibiotic OR antibiotics OR bacterial infections). 

- I (INTERVENTION): Described alterations of pharmacokinetic parameters (Target attainment OR 
Breakpoint of target attainment OR drug concentration OR subtherapeutic OR supratherapeutic 
OR toxicity OR efficacy OR pharmacokinetics OR pharmacodynamics OR TDM OR Therapeutic 
drug monitoring Precision dosing OR population pharmacokinetic) 

- C (COMPARATOR): Rest of the population admitted to the ICU. 
- O (OUTCOME): Variations in pharmacokinetic parameters or subtherapeutic or supratherapeutic 

plasma concentrations of antibiotics. 

 

Taking into account that we only wanted to include studies with humans, adult patients, and exclude 
retrospective articles and reviews, the final search was conducted with the following text: 

 (Critically ill patients OR critical care OR Critical illness OR critically ill OR Intensive care units OR ICU) 
AND (Piperacillin OR Piperacillin-tazobactam OR Meropenem OR Linezolid OR Daptomycin OR imipenem 
OR cefepime OR Beta-lactam OR Beta-lactams OR Fluoroquinolones OR Vancomycin OR Aminoglycosides 
OR Anti-Bacterial Agents OR antibacterial agents OR Antibacterial OR Anti-Infective Agents OR antibiotic 
OR antibiotics OR bacterial infections) AND (Target attainment OR Breakpoint of target attainment OR drug 
concentration OR subtherapeutic OR supratherapeutic OR toxicity OR efficacy OR pharmacokinetics OR 
pharmacodynamics OR TDM OR Therapeutic drug monitoring Precision dosing OR population 
pharmacokinetic) AND (prospective) NOT (Systematic review OR Meta-analysis OR Review OR Study 
Protocol) NOT (Pediatric OR Neonates OR Infants OR Children) 
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File S2 

Excluded and Included studies 

Excluded for Not accesss 

- Georges B, Conil JM, Seguin T, Dieye E, Cougot P, Decun JF, Lavit M, Samii K, Houin G, Saivin S. 
Cefepime in intensive care unit patients: validation of a population pharmacokinetic approach and 
influence of covariables. Int J Clin Pharmacol Ther. 2008 Apr;46(4):157-64. 

- Bang JY, Kang HI, Lee HJ, Chong YP, Hong SK, Lee EK, Choi BM, Noh GJ. Development of a new 
pharmacokinetic model for target-concentration controlled infusion of vancomycin in critically ill 
patients. Clin Exp Pharmacol Physiol. 2022 Feb;49(2):202-211.  

- Barreto EF, Chang J, Bjergum MW, Gajic O, Jannetto PJ, Mara KC, Meade LA, Rule AD, Vollmer 
KJ, Scheetz MH; BLOOM Study Group. Adequacy of cefepime concentrations in the early phase of 
critical illness: A case for precision pharmacotherapy. Pharmacotherapy. 2023 Nov;43(11):1112-
1120. 

- Ngougni Pokem P, Liu X, Parker SL, Verroken A, Collienne C, Finet P, Wijnant GJ, Laterre PF, 
Roberts JA, Van Bambeke F, Wittebole X. Population pharmacokinetics and dosing simulations of 
total and unbound temocillin in the plasma and CSF of neurocritically ill patients with external 
ventricular drain-related cerebral ventriculitis. J Antimicrob Chemother. 2024 Feb 1;79(2):429-442.  

- Polard E, Le Bouquin V, Le Corre P, Kérebel C, Trout H, Feuillu A, Le Verge R, Mallédant Y. Non 
steady state and steady state PKS Bayesian forecasting and vancomycin pharmacokinetics in ICU 
adult patients. Ther Drug Monit. 1999 Aug;21(4):395-403. 

- Zhao HH, Tang WJ, Yang YX, Cen ZR, Wang LQ. PK/PD study of tigecycline in severely infected 
patients with continuous renal replacement therapy. Int J Clin Pharmacol Ther. 2020 Oct;58(10):531-
538. 

- Sridharan K, Pasha SAA, Qader AM, Hasan HMSN, El Seirafi MM. Drug Utilization in Critically 
Ill Adults with Augmented Renal Clearance Compared to Normal Renal Clearance: Implications 
for use of Antimicrobials with Predominant Renal Excretion. Curr Rev Clin Exp Pharmacol. 
2021;16(2):174-181. 

 

Excluded for retrospective studies 

- Maranchick NF, Trillo-Alvarez C, Kariyawasam V, Venugopalan V, Kwara A, Rand K, Peloquin 
CA, Alshaer MH. A Randomized Clinical Trial of Bayesian-Guided Beta-Lactam Infusion Strategy 
and Associated Bacterial Resistance and Clinical Outcomes in Patients With Severe Pneumonia. 
Ther Drug Monit. 2024 Feb 1;46(1):95-101. 

- Frazee EN, Kuper PJ, Schramm GE, Larson SL, Kashani KB, Osmon DR, Leung N. Effect of 
continuous venovenous hemofiltration dose on achievement of adequate vancomycin trough 
concentrations. Antimicrob Agents Chemother. 2012 Dec;56(12):6181-5.  

- Damen C, Dhaese S, Verstraete AG, Stove V, De Waele JJ. Subtherapeutic piperacillin 
concentrations in neurocritical patients. J Crit Care. 2019 Dec;54:48-51. 

- Gatti M, Rinaldi M, Laici C, Siniscalchi A, Viale P, Pea F. Role of a Real-Time TDM-Based Expert 
Clinical Pharmacological Advice Program in Optimizing the Early 
Pharmacokinetic/Pharmacodynamic Target Attainment of Continuous Infusion Beta-Lactams 
among Orthotopic Liver Transplant Recipients with Documented or Suspected Gram-Negative 
Infections. Antibiotics (Basel). 2023 Nov 7;12(11):1599.  

- Fan G, Jin L, Bai H, Jiang K, Xie J, Dong Y. Safety and Efficacy of Tigecycline in Intensive Care Unit 
Patients Based on Therapeutic Drug Monitoring. Ther Drug Monit. 2020 Dec;42(6):835-840.  

- Gatti M, Rinaldi M, Tonetti T, Siniscalchi A, Viale P, Pea F. Could an Optimized Joint 
Pharmacokinetic/Pharmacodynamic Target Attainment of Continuous Infusion Piperacillin-
Tazobactam Be a Valuable Innovative Approach for Maximizing the Effectiveness of Monotherapy 
Even in the Treatment of Critically Ill Patients with Documented Extended-Spectrum Beta-
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Lactamase-Producing Enterobacterales Bloodstream Infections and/or Ventilator-Associated 
Pneumonia? Antibiotics (Basel). 2023 Dec 14;12(12):1736. 

- Liebchen U, Klose M, Paal M, Vogeser M, Zoller M, Schroeder I, Schmitt L, Huisinga W, Michelet 
R, Zander J, Scharf C, Weinelt FA, Kloft C. Evaluation of the MeroRisk Calculator, A User-Friendly 
Tool to Predict the Risk of Meropenem Target Non-Attainment in Critically Ill Patients. Antibiotics 
(Basel). 2021 Apr 20;10(4):468. 

- Donadello K, Roberts JA, Cristallini S, Beumier M, Shekar K, Jacobs F, Belhaj A, Vincent JL, de 
Backer D, Taccone FS. Vancomycin population pharmacokinetics during extracorporeal membrane 
oxygenation therapy: a matched cohort study. Crit Care. 2014 Nov 22;18(6):632. 

- Zheng L, Alshaer MH, Peloquin C, Venugopalan V, Alnuaimat HM, Converse M. Cefepime 
pharmacokinetics in adult extracorporeal membrane oxygenation patients. Pulm Pharmacol Ther. 
2024 Mar;84:102271.  

 

Excluded for Review 

- Gatti M, Giannella M, Raschi E, Viale P, De Ponti F. Ceftolozane/tazobactam exposure in critically 
ill patients undergoing continuous renal replacement therapy: a PK/PD approach to tailor dosing. 
J Antimicrob Chemother. 2021 Jan 1;76(1):199-205. 
 

Excluidos for evalaution of adverse events as unique endpoint. 

- Bertino JS Jr, Booker LA, Franck PA, Jenkins PL, Franck KR, Nafziger AN. Incidence of and 
significant risk factors for aminoglycoside-associated nephrotoxicity in patients dosed by using 
individualized pharmacokinetic monitoring. J Infect Dis. 1993 Jan;167(1):173-9.  

- Kane-Gill SL, Ostermann M, Shi J, Joyce EL, Kellum JA. Evaluating Renal Stress Using 
Pharmacokinetic Urinary Biomarker Data in Critically Ill Patients Receiving Vancomycin and/or 
Piperacillin-Tazobactam: A Secondary Analysis of the Multicenter Sapphire Study. Drug Saf. 2019 
Oct;42(10):1149-1155.  

 

Studies included in the review 

1. Whitehouse T, Cepeda JA, Shulman R, Aarons L, Nalda-Molina R, Tobin C, MacGowan A, Shaw 
S, Kibbler C, Singer M, Wilson AP. Pharmacokinetic studies of linezolid and teicoplanin in the 
critically ill. J Antimicrob Chemother. 2005 Mar;55(3):333-40. 

2. Burkhardt O, Kumar V, Katterwe D, Majcher-Peszynska J, Drewelow B, Derendorf H, Welte T. 
Ertapenem in critically ill patients with early-onset ventilator-associated pneumonia: 
pharmacokinetics with special consideration of free-drug concentration. J Antimicrob Chemother. 
2007 Feb;59(2):277-84.  

3. Roos JF, Lipman J, Kirkpatrick CMJ. Population pharmacokinetics and pharmacodynamics of 
cefpirome in critically ill patients against Gram-negative bacteria. Intensive Care Med. 2007 
May;33(5):781-788. 

4. Roberts JA, Field J, Visser A, Whitbread R, Tallot M, Lipman J, Kirkpatrick CM. Using population 
pharmacokinetics to determine gentamicin dosing during extended daily diafiltration in critically 
ill patients with acute kidney injury. Antimicrob Agents Chemother. 2010 Sep;54(9):3635-40.  

5. Asín-Prieto E, Rodríguez-Gascón A, Trocóniz IF, Soraluce A, Maynar J, Sánchez-Izquierdo JÁ, Isla 
A. Population pharmacokinetics of piperacillin and tazobactam in critically ill patients undergoing 
continuous renal replacement therapy: application to pharmacokinetic/pharmacodynamic 
analysis. J Antimicrob Chemother. 2014 Jan;69(1):180-9. 

6. Escobar L, Andresen M, Downey P, Gai MN, Regueira T, Bórquez T, Lipman J, Roberts JA. 
Population pharmacokinetics and dose simulation of vancomycin in critically ill patients during 
high-volume haemofiltration. Int J Antimicrob Agents. 2014 Aug;44(2):163-7.  
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7. Couffignal C, Pajot O, Laouénan C, Burdet C, Foucrier A, Wolff M, Armand-Lefevre L, Mentré F, 
Massias L. Population pharmacokinetics of imipenem in critically ill patients with suspected 
ventilator-associated pneumonia and evaluation of dosage regimens. Br J Clin Pharmacol. 2014 
Nov;78(5):1022-34.  

8. Carlier M, Noë M, Roberts JA, Stove V, Verstraete AG, Lipman J, De Waele JJ. Population 
pharmacokinetics and dosing simulations of cefuroxime in critically ill patients: non-standard 
dosing approaches are required to achieve therapeutic exposures. J Antimicrob Chemother. 2014 
Oct;69(10):2797-803. 

9. Zoller M, Maier B, Hornuss C, Neugebauer C, Döbbeler G, Nagel D, Holdt LM, Bruegel M, Weig 
T, Grabein B, Frey L, Teupser D, Vogeser M, Zander J. Variability of linezolid concentrations after 
standard dosing in critically ill patients: a prospective observational study. Crit Care. 2014 Jul 
10;18(4):R148.  

10. Luque S, Grau S, Alvarez-Lerma F, Ferrández O, Campillo N, Horcajada JP, Basas M, Lipman J, 
Roberts JA. Plasma and cerebrospinal fluid concentrations of linezolid in neurosurgical critically 
ill patients with proven or suspected central nervous system infections. Int J Antimicrob Agents. 
2014 Nov;44(5):409-15. 

11. Ulldemolins M, Soy D, Llaurado-Serra M, Vaquer S, Castro P, Rodríguez AH, Pontes C, Calvo G, 
Torres A, Martín-Loeches I. Meropenem population pharmacokinetics in critically ill patients with 
septic shock and continuous renal replacement therapy: influence of residual diuresis on dose 
requirements. Antimicrob Agents Chemother. 2015 Sep;59(9):5520-8.  

12. Kees MG, Minichmayr IK, Moritz S, Beck S, Wicha SG, Kees F, Kloft C, Steinke T. Population 
pharmacokinetics of meropenem during continuous infusion in surgical ICU patients. J Clin 
Pharmacol. 2016 Mar;56(3):307-15. 

13. Abdul-Aziz MH, Abd Rahman AN, Mat-Nor MB, Sulaiman H, Wallis SC, Lipman J, Roberts JA, 
Staatz CE. Population Pharmacokinetics of Doripenem in Critically Ill Patients with Sepsis in a 
Malaysian Intensive Care Unit. Antimicrob Agents Chemother. 2015 Oct 19;60(1):206-14.  

14. Roger C, Muller L, Wallis SC, Louart B, Saissi G, Lipman J, Lefrant JY, Roberts JA. Population 
pharmacokinetics of linezolid in critically ill patients on renal replacement therapy: comparison of 
equal doses in continuous venovenous haemofiltration and continuous venovenous 
haemodiafiltration. J Antimicrob Chemother. 2016 Feb;71(2):464-70.  

15. Roberts JA, Cotta MO, Cojutti P, Lugano M, Della Rocca G, Pea F. Does Critical Illness Change 
Levofloxacin Pharmacokinetics? Antimicrob Agents Chemother. 2015 Dec 14;60(3):1459-63. 

16. Ulldemolins M, Martín-Loeches I, Llauradó-Serra M, Fernández J, Vaquer S, Rodríguez A, Pontes 
C, Calvo G, Torres A, Soy D. Piperacillin population pharmacokinetics in critically ill patients with 
multiple organ dysfunction syndrome receiving continuous venovenous haemodiafiltration: effect 
of type of dialysis membrane on dosing requirements. J Antimicrob Chemother. 2016 
Jun;71(6):1651-9.  

17. Roger C, Wallis SC, Louart B, Lefrant JY, Lipman J, Muller L, Roberts JA. Comparison of equal 
doses of continuous venovenous haemofiltration and haemodiafiltration on ciprofloxacin 
population pharmacokinetics in critically ill patients. J Antimicrob Chemother. 2016 Jun;71(6):1643-
50.  

18. Alobaid AS, Wallis SC, Jarrett P, Starr T, Stuart J, Lassig-Smith M, Ordóñez Mejia JL, Roberts MS, 
Lipman J, Roberts JA. Effect of Obesity on the Population Pharmacokinetics of Meropenem in 
Critically Ill Patients. Antimicrob Agents Chemother. 2016 Jul 22;60(8):4577-84. 

19. Taubert M, Zoller M, Maier B, Frechen S, Scharf C, Holdt LM, Frey L, Vogeser M, Fuhr U, Zander 
J. Predictors of Inadequate Linezolid Concentrations after Standard Dosing in Critically Ill Patients. 
Antimicrob Agents Chemother. 2016 Aug 22;60(9):5254-61.  

20. Tsai D, Stewart P, Goud R, Gourley S, Hewagama S, Krishnaswamy S, Wallis SC, Lipman J, Roberts 
JA. Optimising meropenem dosing in critically ill Australian Indigenous patients with severe 
sepsis. Int J Antimicrob Agents. 2016 Nov;48(5):542-546. doi: 10.1016/j.ijantimicag.2016.08.015. 

21. Blassmann U, Roehr AC, Frey OR, Vetter-Kerkhoff C, Thon N, Hope W, Briegel J, Huge V. 
Cerebrospinal fluid penetration of meropenem in neurocritical care patients with proven or 
suspected ventriculitis: a prospective observational study. Crit Care. 2016 Oct 24;20(1):343.  
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22. Rahbar AJ, Lodise TP, Abraham P, Lockwood A, Pai MP, Patka J, Rabinovich M, Curzio K, Chester 
K, Williams B, Morse B, Chaar M, Huang V, Salomone J. Pharmacokinetic and Pharmacodynamic 
Evaluation of Doripenem in Critically Ill Trauma Patients with Sepsis. Surg Infect (Larchmt). 2016 
Dec;17(6):675-682. 

23. Naik BI, Roger C, Ikeda K, Todorovic MS, Wallis SC, Lipman J, Roberts JA. Comparative total and 
unbound pharmacokinetics of cefazolin administered by bolus versus continuous infusion in 
patients undergoing major surgery: a randomized controlled trial. Br J Anaesth. 2017 Jun 
1;118(6):876-882.  

24. Xie J, Roberts JA, Alobaid AS, Roger C, Wang Y, Yang Q, Sun J, Dong H, Wang X, Xing J, Lipman 
J, Dong Y. Population Pharmacokinetics of Tigecycline in Critically Ill Patients with Severe 
Infections. Antimicrob Agents Chemother. 2017 Jul 25;61(8):e00345-17.  

25. Wicha SG, Frey OR, Roehr AC, Pratschke J, Stockmann M, Alraish R, Wuensch T, Kaffarnik M. 
Linezolid in liver failure: exploring the value of the maximal liver function capacity (LiMAx) test 
in a pharmacokinetic pilot study. Int J Antimicrob Agents. 2017 Oct;50(4):557-563.  

26. Sime FB, Hahn U, Warner MS, Tiong IS, Roberts MS, Lipman J, Peake SL, Roberts JA. Using 
Population Pharmacokinetic Modeling and Monte Carlo Simulations To Determine whether 
Standard Doses of Piperacillin in Piperacillin-Tazobactam Regimens Are Adequate for the 
Management of Febrile Neutropenia. Antimicrob Agents Chemother. 2017 Oct 24;61(11):e00311-17. 

27. Sjövall F, Alobaid AS, Wallis SC, Perner A, Lipman J, Roberts JA. Maximally effective dosing 
regimens of meropenem in patients with septic shock. J Antimicrob Chemother. 2018 Jan 
1;73(1):191-198. 

28. Borsuk-De Moor A, Rypulak E, Potręć B, Piwowarczyk P, Borys M, Sysiak J, Onichimowski D, 
Raszewski G, Czuczwar M, Wiczling P. Population Pharmacokinetics of High-Dose Tigecycline in 
Patients with Sepsis or Septic Shock. Antimicrob Agents Chemother. 2018 Mar 27;62(4):e02273-17. 

29. Braune S, König C, Roberts JA, Nierhaus A, Steinmetz O, Baehr M, Kluge S, Langebrake C. 
Pharmacokinetics of meropenem in septic patients on sustained low-efficiency dialysis: a 
population pharmacokinetic study. Crit Care. 2018 Jan 30;22(1):25. 

30. Bos JC, Prins JM, Mistício MC, Nunguiane G, Lang CN, Beirão JC, Mathôt RAA, van Hest RM. 
Pharmacokinetics and pharmacodynamic target attainment of ceftriaxone in adult severely ill sub-
Saharan African patients: a population pharmacokinetic modelling study. J Antimicrob 
Chemother. 2018 

31. Hanberg P, Öbrink-Hansen K, Thorsted A, Bue M, Tøttrup M, Friberg LE, Hardlei TF, Søballe K, 
Gjedsted J. Population Pharmacokinetics of Meropenem in Plasma and Subcutis from Patients on 
Extracorporeal Membrane Oxygenation Treatment. Antimicrob Agents Chemother. 2018 Apr 
26;62(5):e02390-17.  

32. Soraluce A, Asín-Prieto E, Rodríguez-Gascón A, Barrasa H, Maynar J, Carcelero E, Soy D, Isla A. 
Population pharmacokinetics of daptomycin in critically ill patients. Int J Antimicrob Agents. 2018 
Aug;52(2):158-165.  

33. Kanji S, Roberts JA, Xie J, Alobaid A, Zelenitsky S, Hiremath S, Zhang G, Watpool I, Porteous R, 
Patel R. Piperacillin Population Pharmacokinetics in Critically Ill Adults During Sustained Low-
Efficiency Dialysis. Ann Pharmacother. 2018 Oct;52(10):965-973.  

34. Fournier A, Goutelle S, Que YA, Eggimann P, Pantet O, Sadeghipour F, Voirol P, Csajka C. 
Population Pharmacokinetic Study of Amoxicillin-Treated Burn Patients Hospitalized at a Swiss 
Tertiary-Care Center. Antimicrob Agents Chemother. 2018 Aug 27;62(9):e00505-18. 

35. Tsai D, Stewart PC, Hewagama S, Krishnaswamy S, Wallis SC, Lipman J, Roberts JA. Optimised 
dosing of vancomycin in critically ill Indigenous Australian patients with severe sepsis. Anaesth 
Intensive Care. 2018 Jul;46(4):374-380.  

36. Turner RB, Kojiro K, Won R, Chang E, Chan D, Elbarbry F. Prospective evaluation of vancomycin 
pharmacokinetics in a heterogeneous critically ill population. Diagn Microbiol Infect Dis. 2018 
Dec;92(4):346-351. 

37. Wong G, Briscoe S, McWhinney B, Ally M, Ungerer J, Lipman J, Roberts JA. Therapeutic drug 
monitoring of β-lactam antibiotics in the critically ill: direct measurement of unbound drug 
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concentrations to achieve appropriate drug exposures. J Antimicrob Chemother. 2018 Nov 
1;73(11):3087-3094. 

38. Stein GE, Smith CL, Scharmen A, Kidd JM, Cooper C, Kuti J, Mitra S, Nicolau DP, Havlichek DH. 
Pharmacokinetic and Pharmacodynamic Analysis of Ceftazidime/Avibactam in Critically Ill 
Patients. Surg Infect (Larchmt). 2019 Jan;20(1):55-61. 

39. Leuppi-Taegtmeyer AB, Decosterd L, Osthoff M, Mueller NJ, Buclin T, Corti N. Multicenter 
Population Pharmacokinetic Study of Colistimethate Sodium and Colistin Dosed as in Normal 
Renal Function in Patients on Continuous Renal Replacement Therapy. Antimicrob Agents 
Chemother. 2019 Jan 29;63(2):e01957-18.  

40. Sukarnjanaset W, Jaruratanasirikul S, Wattanavijitkul T. Population pharmacokinetics and 
pharmacodynamics of piperacillin in critically ill patients during the early phase of sepsis. J 
Pharmacokinet Pharmacodyn. 2019 Jun;46(3):251-261.  

41. Padullés Zamora A, Juvany Roig R, Leiva Badosa E, Sabater Riera J, Pérez Fernández XL, Cárdenas 
Campos P, Rigo Bonin R, Alía Ramos P, Tubau Quintano F, Sospedra Martinez E, Colom Codina 
H. Optimized meropenem dosage regimens using a pharmacokinetic/pharmacodynamic 
population approach in patients undergoing continuous venovenous haemodiafiltration with 
high-adsorbent membrane. J Antimicrob Chemother. 2019 Oct 1;74(10):2979-2983. 

42. Sime FB, Lassig-Smith M, Starr T, Stuart J, Pandey S, Parker SL, Wallis SC, Lipman J, Roberts JA. 
Population Pharmacokinetics of Unbound Ceftolozane and Tazobactam in Critically Ill Patients 
without Renal Dysfunction. Antimicrob Agents Chemother. 2019 Sep 23;63(10):e01265-19. 

43. Kanji S, Roberts JA, Xie J, Zelenitsky S, Hiremath S, Zhang G, Watpool I, Porteous R, Patel R. 
Vancomycin Population Pharmacokinetics in Critically Ill Adults During Sustained Low-Efficiency 
Dialysis. Clin Pharmacokinet. 2020 Mar;59(3):327-334.  

44. Sime FB, Lassig-Smith M, Starr T, Stuart J, Pandey S, Parker SL, Wallis SC, Lipman J, Roberts JA. A 
Population Pharmacokinetic Model-Guided Evaluation of Ceftolozane-Tazobactam Dosing in 
Critically Ill Patients Undergoing Continuous Venovenous Hemodiafiltration. Antimicrob Agents 
Chemother. 2019 Dec 20;64(1):e01655-19.  

45. Kovacevic T, Miljkovic B, Kovacevic P, Dragic S, Momcicevic D, Avram S, Jovanovic M, Vucicevic 
K. Population pharmacokinetic model of Vancomycin based on therapeutic drug monitoring data 
in critically ill septic patients. J Crit Care. 2020 Feb;55:116-121. 

46. Kalaria SN, Gopalakrishnan M, Heil EL. A Population Pharmacokinetics and Pharmacodynamic 
Approach To Optimize Tazobactam Activity in Critically Ill Patients. Antimicrob Agents 
Chemother. 2020 Feb 21;64(3):e02093-19.  

47. Masich AM, Kalaria SN, Gonzales JP, Heil EL, Tata AL, Claeys KC, Patel D, Gopalakrishnan M. 
Vancomycin Pharmacokinetics in Obese Patients with Sepsis or Septic Shock. Pharmacotherapy. 
2020 Mar;40(3):211-220. 

48. Bue M, Sou T, Okkels ASL, Hanberg P, Thorsted A, Friberg LE, Andersson TL, Öbrink-Hansen K, 
Christensen S. Population pharmacokinetics of piperacillin in plasma and subcutaneous tissue in 
patients on continuous renal replacement therapy. Int J Infect Dis. 2020 Mar;92:133-140. 

49. Niibe Y, Suzuki T, Yamazaki S, Suzuki T, Takahashi N, Hattori N, Nakada TA, Oda S, Ishii I. 
Population Pharmacokinetic Analysis of Meropenem in Critically Ill Patients With Acute Kidney 
Injury Treated With Continuous Hemodiafiltration. Ther Drug Monit. 2020 Aug;42(4):588-594 

50. Zheng J, Sun Z, Sun L, Zhang X, Hou G, Han Q, Li X, Liu G, Gao Y, Ye M, Wang H, Yu K. 
Pharmacokinetics and Pharmacodynamics of Linezolid in Patients With Sepsis Receiving 
Continuous Venovenous Hemofiltration and Extended Daily Hemofiltration. J Infect Dis. 2020 Mar 
16;221(Suppl 2):S279-S287. 

51. Onichimowski D, Będźkowska A, Ziółkowski H, Jaroszewski J, Borys M, Czuczwar M, Wiczling P. 
Population pharmacokinetics of standard-dose meropenem in critically ill patients on continuous 
renal replacement therapy: a prospective observational trial. Pharmacol Rep. 2020 Jun;72(3):719-
729.  

52. Li Z, Bai J, Wen A, Shen S, Duan M, Li X. Pharmacokinetic and Pharmacodynamic Analysis of 
Critically Ill Patients Undergoing Continuous Renal Replacement Therapy With Imipenem. Clin 
Ther. 2020 Aug;42(8):1564-1577.e8.  
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53. Smit C, van Schip AM, van Dongen EPA, Brüggemann RJM, Becker ML, Knibbe CAJ. Dose 
recommendations for gentamicin in the real-world obese population with varying body weight 
and renal (dys)function. J Antimicrob Chemother. 2020 Nov 1;75(11):3286-3292.  

54. Blackman AL, Jarugula P, Nicolau DP, Chui SH, Joshi M, Heil EL, Gopalakrishnan M. Evaluation 
of Linezolid Pharmacokinetics in Critically Ill Obese Patients with Severe Skin and Soft Tissue 
Infections. Antimicrob Agents Chemother. 2021 Jan 20;65(2):e01619-20.  

55. Ulldemolins M, Bastida C, Llauradó-Serra M, Csajka C, Rodríguez A, Badia JR, Martín-Loeches I, 
Soy D. Once-daily 1 g ceftriaxone optimizes exposure in patients with septic shock and 
hypoalbuminemia receiving continuous veno-venous hemodiafiltration. Eur J Clin Pharmacol. 
2021 Aug;77(8):1169-1180.  

56. Wang X, Wang Y, Yao F, Chen S, Hou Y, Zheng Z, Luo J, Qiu B, Li Z, Wang Y, Wu Z, Lan J, Chen 
C. Pharmacokinetics of Linezolid Dose Adjustment for Creatinine Clearance in Critically Ill 
Patients: A Multicenter, Prospective, Open-Label, Observational Study. Drug Des Devel Ther. 2021 
May 19;15:2129-2141.  

57. De Winter S, van Hest R, Dreesen E, Annaert P, Wauters J, Meersseman W, Van den Eede N, 
Desmet S, Verelst S, Vanbrabant P, Peetermans W, Spriet I. Quantification and Explanation of the 
Variability of First-Dose Amikacin Concentrations in Critically Ill Patients Admitted to the 
Emergency Department: A Population Pharmacokinetic Analysis. Eur J Drug Metab 
Pharmacokinet. 2021 Sep;46(5):653-663. 

58. Cheng V, Abdul-Aziz MH, Burrows F, Buscher H, Corley A, Diehl A, Jakob SM, Levkovich BJ, 
Pellegrino V, Que YA, Reynolds C, Rudham S, Wallis SC, Welch SA, Zacharias D, Roberts JA, 
Shekar K, Fraser JF. Population pharmacokinetics of cefepime in critically ill patients receiving 
extracorporeal membrane oxygenation (an ASAP ECMO study). Int J Antimicrob Agents. 2021 
Dec;58(6):106466. 

59. Lan J, Wu Z, Wang X, Wang Y, Yao F, Zhao BX, Wang Y, Chen J, Chen C. Population 
Pharmacokinetics Analysis and Dosing Simulations Of Meropenem in Critically Ill Patients with 
Pulmonary Infection. J Pharm Sci. 2022 Jun;111(6):1833-1842.  

60. Dreesen E, Gijsen M, Elkayal O, Annaert P, Debaveye Y, Wauters J, Karlsson MO, Spriet I. 
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Figure S2. ClinPK reporting quality assessments by study. 
 
 

  Checklist Item   

Author / Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Overall 

Abdul-Aziz 2015 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Abdul-Aziz 2016 1 1 1 1 1 1  1 1 1 0 1 1 0 0 0  1 1   1 1  78,9% 

Abdulla 2020 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Abdulla 2020 0 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 81,0% 

Adnan 2013 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Akers 2014 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Alihodzic 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Allou 2016 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1 0  1 1 1 85,7% 

Alobaid 2016 1 1 1 1 1 1  0 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Alobaid 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Alshaer 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 90,0% 

Alsultan 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

An 2023 1 1 1 1 1 1  0 0 1 1 1 1 1 1 0  1 1 0  1 1 1 81,0% 

An 2023 1 1 1 1 1 1  0 1 1 1 1 1 1 0 0  1 1 0  1 1 1 81,0% 

Areskog Lejbman 2024 0 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 76,2% 

Asín-Prieto 2014 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Aubron 2011 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1   1 1 1 85,0% 

Awissi 2015 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Bai 2023 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 95,0% 

Bakke 2017 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 81,0% 

Baptista 2012 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Barletta 2000 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Barrasa 2019 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Barreto 2023 1 1 1 1 1 1  1 1 1 1 1 0 0 1 0  1 1   1 1 1 85,0% 

Beckhouse 1988 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Belzberg 2004 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Beumier 2013 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Bilal 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Bilgrami 2010 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Binder 2013 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Blackman 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Blassmann 2016 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 90,0% 

Borsuk-De Moor 2018 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Bos 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Boucher 2016 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Bougle 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Bracco 2008 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Braune 2018 1 1 1 1 1 0  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Breilh 2019 0 0 1 1 1 1  1 1 1 1 1 1 1 1 0 0 1 1 1  1 1 1 81,8% 

Brink 2009 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Bue 2020 1 1 1 1 1 1  1 1 1 1 1 0 0 1 0  1 1 1  1 1 1 85,7% 

Burger 2018 1 1 1 1 1 0  0 1 1 1 1 1 0 1 0  1 1 1  1 1 1 81,0% 

Burkhardt 2006 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  0 1   1 1 1 80,0% 

Burkhardt 2009 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 
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Busse 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0 1 1 1   1 1 1 95,2% 

Calov 2023 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 90,0% 

Campassi 2014 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Carlier 2013 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1   1 1 1 85,0% 

Carlier 2014 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1   1 1 1 85,0% 

Carlier 2014 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1   1 1 1 85,0% 

Carrie 2017 0 0 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1 1  1 1 1 81,0% 

Černá Pařízková 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Chapuis 2010 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Cheng 2021 1 1 1 1 1 1  0 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Cheng 2022 1 1 1 1 1 1  0 1 1 1 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Chung 2011 1 1 1 1 1 1  0 1 1 1 1 1 1 1 0  1 1 0  1 1 1 85,7% 

Corcione 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Corcione 2021 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1   1 1 1 85,0% 

Cornwell 1997 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Correia 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Corti 2013 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Costea 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Couffignal 2014 1 1 1 1 1 1  1 1 0 1 1 1 1 0 1  1 1   0 1 1 85,0% 

Cristallini 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

D'Arcy 2012 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Dailly 2013 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

De Corte 2023 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 81,0% 

de Montmollin 2014 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1 0  1 1 1 85,7% 

De Winter 2021 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 95,0% 

Dedkaew 2015 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1  1 1 1 95,0% 

Del Bono 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Deshpande 2010 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Dhaese 2019 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 90,0% 

Dimski 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0 1 1 1 0  1 1 1 90,9% 

Dreesen 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 1  1 1   1 1 1 95,0% 

Ehmann 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Ehmann 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 1 1 1 1   1 1 1 100,0% 

El-Haffaf 2024 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 81,0% 

Ernest 1992 1 1 1 1 1 1  1 1 1 1 1 0 1 0 0 1 1 1 0  1 1 1 81,8% 

Escobar 2014 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Esteve-Pitarch 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Facca 1998 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1   1 1 1 85,0% 

Farkas 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Fiaccadori 2004 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Fillâtre 2021 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1 0  1 1 1 81,0% 

Fish 2005 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Fournier 2018 1 1 1 1 1 0  1 1 1 1 0 0 0 0 1 0 1 1 0  1 1 1 68,2% 

Fournier 2018 1 1 1 1 1 0  1 1 1 1 1 0 0 0 1  1 1   1 1 1 80,0% 

Frame 1999 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Frazee 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Fukumoto 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Galar 2019 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Gieling 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Gijsen 2021 1 1 1 1 1 0  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 
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Gijsen 2022 1 1 1 1 1 0  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Giles 2000 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Golestaneh 2009 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Gomez 2015 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Grensemann 2020 1 1 1 1 1 1  1 1 1 1 1 0 0 1 0  0 1 1  1 1 1 81,0% 

Guilhaumou 2023 0 1 1 1 1 1  1 1 1 0 1 1 0 0 0  1 1 0  1 1 1 71,4% 

Hahn 2021 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1 1  1 1 1 85,7% 

Hanberg 2018 1 1 1 1 1 1  1 1 1 1 1 0 0 1 0  1 1 1  1 1 1 85,7% 

Helset 2020 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Helset 2024 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Huang 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Huang 2023 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Huttner 2015 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Ide 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Isla 2008 1 1 1 1 1 0  1 1 1 1 1 1 0 0 0  1 1 1  0 1 1 76,2% 

Jung 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Kalaria 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Kang 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Kang 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1 1  1 1 1 85,7% 

Kanji 2018 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1 1  1 1 1 85,7% 

Kanji 2019 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Karnik 2013 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Kassel 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Kees 2015 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1  1 1 1 85,0% 

Kielstein 2006 1 1 1 1 1 1 1 1 1 1 1 1 0 1 0 1 1 1 1 1 1 90,5% 

Kim 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Ko 2016 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1   1 1 1 90,0% 

Koegelenberg 2013 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Köhler 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Kovacevic 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Kovacevic 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Kühn 2020 0 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 81,0% 

Kumta 2022 1 1 1 1 1 1  0 0 1 1 1 1 1 1 0  1 1   1 1 0 80,0% 

Lan 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Lee 2021 1 1 1 1 1 0  1 1 1 1 1 1 1 0 0  1 1 1  1 1 1 85,7% 

Leon 2020 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 
Leuppi-Taegtmeyer 
2019 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Li 2020 1 1 1 1 1 0  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Liebchen 2021 1 1 1 1 1 1  0 0 1 0 1 0 1 1 0  1 1   1 1 1 75,0% 

Liebchen 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Lim 2019 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Lin 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Lin 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Lin 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Liu 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Logre 2020 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1 0  1 1 1 85,7% 

Luque 2014 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Lyu 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Mahmoud 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 
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Malone 2001 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Martin 1991 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 
Martínez-Casanova 
2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Masich 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Mattioli 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Meenks 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Meenks 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Messiano 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Meyer 2005 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Mimoz 2006 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Mitton 2022 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1   1 1 1 90,0% 

Mokline 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Moni 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Morbitzer 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 
Moreira de Freitas 
2020 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Moser 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Naik 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Nakamura 2015 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1 0  1 1 1 85,7% 

Nicolau 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Niibe 2020 1 1 1 1 1 1  1 1 1 1 1 1 0 0 0  1 1 1  1 1 0 81,0% 

Niibe 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

O¨brink-Hansen 2015 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 90,0% 

Obara 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Obara 2016 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 1 1 1 1 1 95,0% 

Olbrisch 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1  1 1 1 95,0% 

Oliveira 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0 1 1 1 1  1 1 1 95,5% 

Onichimowski 2020 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Padulles Zamora 2019 1 1 0 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Petejova  2012 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Petersson 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Poli 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Pressiat 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Rahbar 2016 1 1 1 1 1 1  1 1 0 0 0 1 0 1 1  1 1   1 1 1 80,0% 

Ram 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Rebuck 2002 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Ren 2021 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 81,0% 

Roberts 2010 1 1 1 1 1 0  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 85,7% 

Roberts 2012 0 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 81,0% 

Roberts 2015 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0 1 1 1 1  1 1 1 90,9% 

Roberts 2015 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Roberts 2021 0 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 76,2% 

Roger 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Roger 2016 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0 0 1 1 1  1 1 1 86,4% 

Roger 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Roos 2007 1 1 1 1 1 0  1 1 1 1 1 1 0 0 0  1 1   1 1 0 75,0% 

Ruiz-Ramos 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Ruiz-ramos 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Ruiz-Ramos 2020 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Sanchez-Navarro 2005 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 
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Scharf 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Schmidt 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Seo 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Seyler 2011 0 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Shahrami 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Shekar 2023 1 1 1 1 0 1  0 1 1 1 1 0 1 1 0  1 1 0  1 1 1 76,2% 

Shi 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Shikuma 1990 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Sima 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Šíma 2022 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1   1 1 1 85,0% 

Sime 2015 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 1  1 1 1 85,7% 

Sime 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Sime 2019 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Sime 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Simon 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Singhan 2019 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Sinnollareddy 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Sjovall 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Smeets 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Smit 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Soraluce 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Soraluce 2020 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Stain 2019 1 1 1 1 1 1  1 1 1 1 1 0 1 1 0  1 1   0 1 1 85,0% 

Sturm 2013 1 1 1 1 1 1  1 1 1 0 0 0 1 0 0  1 1  1 1 1 75,0% 

Sukarnjanaset 2019 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 1 1 1 1 1 90,0% 

Taccone 2010 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1  1 1 1 90,0% 

Tang 1999 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Tang 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Taubert 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 0  1 1 1 90,5% 

Tikiso 2023 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Traunmüller 2002 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Triginer 1990 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Tsai 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Tsai 2018 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Turner 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Uchino 2002 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Ulldemolins 2015 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Ulldemolins 2016 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Ulldemolins 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Van der Starre 2010 1 1 1 1 1 1  1 1 1 0 1 1 1 1 0  1 1   1 1 1 90,0% 

Van Zanten 2008 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Veillette 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Villa 2015 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Wang 2018 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Wang 2021 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Wang 2021 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1 1  1 1 1 95,2% 

Wang 2023 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Wen 2016 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Whitehouse 2005 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0 0 1 1 0  1 1 1 86,4% 

Wicha 2017 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 
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Wong 2018 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1   1 1 1 85,0% 

Wu 2019 0 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 90,0% 

Wu 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Wulkersdorfer 2024 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Xie 2017 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

You 2024 1 1 1 1 1 1  1 1 1 0 1 1 0 1 0  1 1 0  1 1 1 81,0% 

Zander 2016 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Zeitlinger 2007 0 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 85,0% 

Zeng 2024 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Zhao 2022 1 1 1 1 1 1  1 1 1 1 1 1 1 1 0  1 1   1 1 1 95,0% 

Zhao 2022 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1   1 1 1 90,0% 

Zheng 2020 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 1  1 1 1 90,5% 

Zoller 2014 1 1 1 1 1 1  1 1 1 1 1 1 0 1 0  1 1 0  1 1 1 85,7% 

Zoller 2022 1 1 1 1 1 1   1 1 1 0 1 1 1 1 0   1 1     1 1 1 90,0% 
 
 
 
 
 
File S4 

Risk factors that were studied without finding any impact were (indicating the number of studies 
whenever more than one:  
 
Platelets (8), ethnicity (7), red blood cell count (6), prothrombin time (4), heart rate (4), respiratory 
rate (2), interleukin-6 (3), cerebrospinal fluid (CSF) drainage (3), Protein in CSF (2), Interleukin-6 
in CSF (2), Cells in CSF (2), lactate, pyruvate, glycerol or glutamate in CSF, other drainage, Injury 
Severity Score, PEEP, PAFI, ASA classification, allogeneic blood products, carbamide, Glucose, 
Creatine phosphokinase (CPK), potassium, vancomycin manufacturer, uric acid, anesthesia 
duration, intra-anesthetic or post-anesthetic peritoneal membrane transporter status, 
cholinesterase, factor V, CD64, Pitt bacteremia score, post-surgical drainage, hypothermia, 
emergent surgery, Glasgow Coma Scale, SaO2, Simplified Septic Shock Score (SSS), Complete 
SSS, SIRS, ARCTIC score, ICDSC and drug characteristics like protein plasmatic union 
percentage. 
 

 

File S5 

 
Main characteristics of studies included: 
 
 

Author and year Study type Drugs Nª Centers Country Nª Patients Primary 
endpoint 

Whitehouse 
2005 RCT Linezolid, Teicoplanin Unicentric  UK 54 PK/PKPOP 

Burkhardt 2006 Prospective 
observational Ertapenem Unicentric  Germany 17 PK/PKPOP 

Roos 2007 Prospective 
observational Cefpirome Unicentric  Australia 12 PK/PKPOP 

Roberts 2010 Prospective 
observational Genatmicin Multicentric  Australia 14 PK/PKPOP 

Asín-Prieto 2014 Prospective 
observational PTZ Unicentric  Spain 16 PK/PKPOP 
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Escobar 2014 Prospective 
observational Vancomycin Unicentric  Chile 9 PK/PKPOP 

Couffignal 2014 Prospective 
observational Imipenem Multicentric  France 63 PK/PKPOP 

Carlier 2014 Prospective 
observational Cefuroxima Unicentric  Belgium 160 PK/PKPOP 

Zoller 2014 Prospective 
observational Linezolid Unicentric  Germany 30 Exposure 

Luque 2014 Prospective 
observational PTZ Unicentric  Spain 11 PK/PKPOP 

Ulldemolins 
2015 

Prospective 
observational Meropenem Multicentric  Spain 30 Exposure 

Kees 2015 Prospective 
observational Meropenem Unicentric  Germany 32 PK/PKPOP 

Abdul-Aziz 2015 Prospective 
observational Doripenem Unicentric  Malaysia 12 PK/PKPOP 

Roger 2016 Prospective 
observational Linezolid Unicentric  France 13 PK/PKPOP 

Roberts 2015 Prospective 
observational Linezolid Unicentric  Australia 35 PK/PKPOP 

Ulldemolins 
2016 

Prospective 
observational Piperacillin Multicentric  Spain 19 PK/PKPOP 

Roger 2016 RCT Ciprofloxacin Unicentric  France 11 PK/PKPOP 

Alobaid 2016 Prospective 
observational Meropenem Unicentric  Australia 19 PK/PKPOP 

Taubert 2016 Prospective 
observational Linezolid Unicentric  Germany 52 PK/PKPOP 

Tsai 2016 Prospective 
observational Meropenem Unicentric  Australia 11 PK/PKPOP 

Blassmann 2016 Prospective 
observational Meropenem Unicentric  Germany 21 PK/PKPOP 

Rahbar 2016 Prospective 
observational Doripenem Unicentric  USA 30 PK/PKPOP 

Naik 2017 RCT Cefazolina Unicentric  USA 20 PK/PKPOP 

Xie 2017 Prospective 
observational Tigecycline Unicentric  China 10 PK/PKPOP 

Wicha 2017 Prospective 
observational Linezolid Unicentric  Germany 28 PK/PKPOP 

Sime 2017 Prospective 
observational PTZ Unicentric  Australia 37 PK/PKPOP 

Sjovall 2018 Prospective 
observational Meropenem Unicentric  Denmark 51 PK/PKPOP 

Borsuk-De Moor 
2018 

Prospective 
observational Tigecycline Multicentric  Poland 37 PK/PKPOP 

Braune 2018 Prospective 
observational Meropenem Unicentric  Germany 19 PK/PKPOP 

Bos 2018 Prospective 
observational 

Ceftriaxone, cefazolin, 
Meropenem, ampicillin, 
benzylpenicillin, 
flucloxacillin and 
piperacillin 

Unicentric 
 
Mozambiqu
e 

88 PK/PKPOP 

Hanberg 2018 Prospective 
observational Meropenem Unicentric  Denmark 10 PK/PKPOP 

Soraluce 2018 Prospective 
observational Daptomycin Multicentric  Spain 16 PK/PKPOP 

Kanji 2018 Prospective 
observational PTZ Unicentric  Canada 34 PK/PKPOP 

Fournier 2018 Prospective 
observational Amoxicillin Unicentric  Switzerland 21 PK/PKPOP 

Tsai 2018 Prospective 
observational Vancomycin Unicentric  Australia 15 PK/PKPOP 

Turner 2018 Prospective 
observational Vancomycin Unicentric  USA 19 PK/PKPOP 

Wong 2018 Prospective 
observational 

Ceftriaxone, cefazolin, 
Meropenem, ampicillin, 
benzylpenicillin, 
flucloxacillin and 
piperacillin 

Unicentric  Australia 330 Exposure 
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Stain 2019 Prospective 
observational Ceftazidime/avibactam Unicentric  USA 10 PK/PKPOP 

Leuppi-
Taegtmeyer 
2019 

Prospective 
observational Colistin Multicentric  Switzerland 10 PK/PKPOP 

Sukarnjanaset 
2019 

Prospective 
observational Piperacillin Unicentric  Thailand 48 PK/PKPOP 

Padulles Zamora 
2019 

Prospective 
observational Meropenem Unicentric  Spain 12 PK/PKPOP 

Sime 2019 Prospective 
observational 

Ceftolozane/tazobacta
m Unicentric  Australia 12 PK/PKPOP 

Kanji 2019 Prospective 
observational Vancomycin Unicentric  Canada 31 PK/PKPOP 

Sime 2019 Prospective 
observational 

Ceftolozane/tazobacta
m Unicentric  Australia 6 PK/PKPOP 

Kovacevic 2019 Prospective 
observational Vancomycin Unicentric  Bosnia and 

Herzegovina 73 PK/PKPOP 

Kalaria 2020 Prospective 
observational Tazobactam Unicentric  USA 18 PK/PKPOP 

Masich 2020 Prospective 
observational Vancomycin Unicentric  USA 16 PK/PKPOP 

Bue 2020 Prospective 
observational Piperacillin Unicentric  Denmark 10 PK/PKPOP 

Niibe 2020 Prospective 
observational Meropenem Unicentric  Japan 21 PK/PKPOP 

Zheng 2020 Prospective 
observational Linezolid Unicentric  China 20 PK/PKPOP 

Onichimowski 
2020 

Prospective 
observational Meropenem Unicentric  Poland 19 PK/PKPOP 

Li 2020 Prospective 
observational Imipenem Unicentric  China 30 PK/PKPOP 

Smit 2020 Prospective 
observational Genatmicin Multicentric  Dutch 542 PK/PKPOP 

Blackman 2021 Prospective 
observational Linezolid Unicentric  USA 11 PK/PKPOP 

Ulldemolins 
2021 

Prospective 
observational Ceftriaxone Multicentric  Spain 8 PK/PKPOP 

Wang 2021 Prospective 
observational Linezolid Multicentric  China 117 PK/PKPOP 

De Winter 2021 Prospective 
observational Amikacin Unicentric  Belgium 97 PK/PKPOP 

Cheng 2021 Prospective 
observational Cefepime Multicentric  New 

Zealand 6 PK/PKPOP 

Lan 2022 Prospective 
observational Meropenem Unicentric  China 48 PK/PKPOP 

Dreesen 2022 Prospective 
observational Ceftriaxone Unicentric  Belgium 33 PK/PKPOP 

Meenks 2022 Prospective 
observational Ceftriaxone Unicentric  

Netherlands 91 PK/PKPOP 

Alshaer 2022 Prospective 
observational Meropenem Unicentric  Austria 12 PK/PKPOP 

Kumta 2022 Prospective 
observational Meropenem Multicentric  China y 

Australia 8 PK/PKPOP 

Fukumoto 2023 Prospective 
observational Meropenem Unicentric  Japan 32 PK/PKPOP 

Meenks 2023 Prospective 
observational Flucloxacillin  Multicentric  

Netherlands 31 PK/PKPOP 

Tang 2023 Prospective 
observational Polimixina B Unicentric  China 105 PK/PKPOP 

Wang 2023 Prospective 
observational Teicoplanin Unicentric  China 151 PK/PKPOP 

Barreto 2023 Prospective 
observational Cefepime Unicentric  USA 120 PK/PKPOP 

Facca 1998 Prospective 
observational ceftizoxime  Unicentric  USA 72 PK/PKPOP 

Frame 1999 Prospective 
observational Ceftazidime  Unicentric  USA 39 PK/PKPOP 

Dailly 2013 Prospective 
observational Ertapenem Unicentric  France 8 PK/PKPOP 

Beumier 2013 Prospective 
observational Vancomycin  Unicentric  Belgium 32 PK/PKPOP 
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O¨brink-Hansen 
2015 

Prospective 
observational Piperacillin Unicentric  Denmark 15 PK/PKPOP 

Lin 2016 Prospective 
observational Vancomycin Unicentric  China 100 PK/PKPOP 

Ide 2018 Prospective 
observational Linezolid Unicentric  Japan 27 PK/PKPOP 

Kang 2020 Prospective 
observational Cefpirome Unicentric  South Korea 15 PK/PKPOP 

Grensemann 
2020 

Prospective 
observational Meropenem Unicentric  Germany 19 PK/PKPOP 

Liu 2020 Prospective 
observational Vancomycin Unicentric  China 25 PK/PKPOP 

Ruiz-Ramos 
2020 

Prospective 
observational Tigecycline Unicentric  Spain 25 PK/PKPOP 

Lin 2021 Prospective 
observational Vancomycin Unicentric  China 374 PK/PKPOP 

Sima 2021 Prospective 
observational Ciprofloxacin Unicentric  Czech 

Republic 29 PK/PKPOP 

Zhao 2022 Prospective 
observational Meropenem Unicentric  China 64 PK/PKPOP 

Alsultan 2022 Prospective 
observational Meropenem Unicentric  Saudi 

Arabia 43 Exposure 

Wang 2021 Prospective 
observational Vancomycin Unicentric  China 11 PK/PKPOP 

Busse 2022 RCT Meropenem Unicentric  Germany 30 PK/PKPOP 

Farkas 2022 Prospective 
observational Genatmicin Unicentric  USA 24 PK/PKPOP 

Hahn 2021 Prospective 
observational PTZ Unicentric  South Korea 26 PK/PKPOP 

Gijsen 2022 Prospective 
observational Merpenem Unicentric  Belgium 58 PK/PKPOP 

Pressiat 2022 Prospective 
observational Amikacin Unicentric  France 39 PK/PKPOP 

Alihodzic 2022 Prospective 
observational Ciprofloxacin Unicentric  Germany 17 PK/PKPOP 

Šíma 2022 Prospective 
observational Ciprofloxacin Unicentric  Czech 

Republic 29 Exposure 

Kang 2022 Prospective 
observational Meropenem Unicentric  Korea 13 PK/PKPOP 

An 2023 Prospective 
observational Meropenem Unicentric  USA 130 PK/PKPOP 

Bai 2023 Prospective 
observational Imipenem Unicentric  China 51 PK/PKPOP 

Martínez-
Casanova 2023 

Prospective 
observational PTZ Unicentric  Spain 106 PK/PKPOP 

An 2023 Prospective 
observational Cefepime Unicentric  USA 130 PK/PKPOP 

Bilal 2023 Prospective 
observational cefepime Unicentric  Germany 14 PK/PKPOP 

Ehmann 2019 Prospective 
observational Meropenem Unicentric  Germany 48 PK/PKPOP 

Soraluce 2020 Prospective 
observational Linezolid Multicentric  Spain 40 PK/PKPOP 

Lee 2021 Prospective 
observational Meropenem Unicentric  South Korea 30 PK/PKPOP 

Dedkaew 2015 Prospective 
observational Vancomycin Unicentric  Thailand 138 PK/PKPOP 

Seo 2023 Prospective 
observational Cefepime Unicentric  Korea 21 PK/PKPOP 

Mattioli 2016 Prospective 
observational Meropenem Unicentric  Italy 27 PK/PKPOP 

Abdulla 2020 Prospective 
observational Ciprofloxacin Multicentric  

Netherlands 42 PK/PKPOP 

Cheng 2022 Prospective 
observational Ciprofloxacin Multicentric 

 Australia, 
New 
Zealand, 
South 
Korea, and 
Switzerland 

8 PK/PKPOP 

Isla 2008 Prospective 
observational Meropenem Multicentric  Spain 20 PK/PKPOP 
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Alobaid 2017 Prospective 
observational Piperacillin Unicentric  Australia 37 Exposure 

Kim 2022 Prospective 
observational PTZ Unicentric  South Korea 38 PK/PKPOP 

Ernest 1992 Prospective 
observational Genatmicin Unicentric  Australia 5 PK/PKPOP 

Shikuma 1990 Prospective 
observational Piperacillin Unicentric  USA 11 PK/PKPOP 

Cornwell 1997 Prospective 
observational Aztreonam Unicentric  USA 28 PK/PKPOP 

Giles 2000 Prospective 
observational Meropenem Unicentric  UK 10 Exposure 

Barletta 2000 Prospective 
observational 

Genatamicin, 
tobramicin Unicentric  USA 19 Exposure 

Malone 2001 Prospective 
observational Cefepime Unicentric  USA 12 PK/PKPOP 

Traunmüller 
2002 

Prospective 
observational Ceftazidime Unicentric  Austria 12 PK/PKPOP 

Uchino 2002 Prospective 
observational Vancomycin Unicentric  Australia 7 PK/PKPOP 

Fiaccadori 2004 Prospective 
observational Linezolid Unicentric  Italy 15 Exposure 

Meyer 2005 Prospective 
observational Linezolid Unicentric  Austria 20 PK/PKPOP 

Fish 2005 Prospective 
observational Imipenem Unicentric  USA 12 Exposure 

Kielstein 2006 Prospective 
observational 

Vancomycin, 
Meropenem Unicentric  Germany 10 PK/PKPOP 

Mimoz 2006 Prospective 
observational Vancomycin Unicentric  Thailand 20 PK/PKPOP 

Bracco 2008 Prospective 
observational Tobramicina Unicentric  Canada 287 PK/PKPOP 

Burkhardt 2009 Prospective 
observational Ertapenem Unicentric  Germany 6 Exposure 

Golestaneh 2009 Prospective 
observational Vancomycin Unicentric  USA 10 Exposure 

Deshpande 2010 Prospective 
observational Meropenem Unicentric  USA 10 Exposure 

Bilgrami 2010 Prospective 
observational Meropenem Unicentric  Australia 10 PK/PKPOP 

Taccone 2010 Prospective 
observational 

Piperacillin-tazobactam 
(n = 27), ceftazidime (n 
= 18), cefepime (n = 19) 
or 
Meropenem (n = 16). 

Multicentric  Belgium 80 Exposure 

Seyler 2011 Prospective 
observational 

Meropenem,PTZ, 
cefepime, ceftazidime Unicentric  Belgium 53 Exposure 

Baptista 2012 Prospective 
observational Vancomycin Unicentric  Portugal 93 Exposure 

Roberts 2012 Prospective 
observational 

Ciprofloxacin, 
Meropenem, 
piperacillin/tazobactam
, or vancomycin 

Multicentric  Australia 24 Exposure 

Petejova  2012 Prospective 
observational Vancomycin Unicentric  Czech 

Republic 17 PK/PKPOP 

D'Arcy 2012 Prospective 
observational Amikacin Unicentric  Ireland 5 PK/PKPOP 

Binder 2013 Prospective 
observational Meropenem Unicentric  Germany 25 PK/PKPOP 

Adnan 2013 Prospective 
observational 

Meropenem, 
Piperacillin Unicentric  Australia 10 Exposure 

Carlier 2013 Prospective 
observational 

Meropenem, 
Piperacillin Unicentric  Belgium 61 Exposure 

Sturm 2013 Prospective 
observational PTZ Unicentric  USA 9 Exposure 

Carlier 2014 Prospective 
observational PTZ Unicentric  Belgium 11 Exposure 

Huttner 2015 Prospective 
observational 

imipenem, 
Meropenem, PTZ, 
cefepime 

Unicentric  Switzerland 100 Exposure 

Sime 2015 RCT Piperacillin Unicentric  Australia 32 Exposure 
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Awissi 2015 Prospective 
observational PTZ Unicentric  Canada 22 PK/PKPOP 

Villa 2015 Prospective 
observational Linezolid Unicentric  Italy 3 PK/PKPOP 

Wen 2016 Prospective 
observational Imipenem Unicentric  China 10 Exposure 

Boucher 2016 Prospective 
observational imipenem Unicentric  USA 10 Exposure 

Jung 2017 Prospective 
observational PTZ Unicentric  France 23 PK/PKPOP 

Roger 2017 Prospective 
observational PTZ Unicentric  France 12 PK/PKPOP 

Carrie 2017 Prospective 
observational 

cefazolin, cefotaxime, 
PTZ, cefepime, 
ceftazidime y 
Meropenem 

Unicentric  France 79 Exposure 

Ruiz-Ramos 
2018 

Prospective 
observational Amikacin Unicentric  Spain 30 Exposure 

Fournier 2018 RCT 

Amoxicillin, 
Meropenem, 
Flucloxacillin, 
piperacillin-
tazobactam, 
Ceftriaxone, 
Imipenem/cilastatin, 
Ceftazidime, 
Ertapenem, Cefazolin. 

Unicentric  Switzerland 45 Exposure 

Sinnollareddy 
2018 

Prospective 
observational Piperacillin Unicentric  Australia 6 PK/PKPOP 

Wang 2018 Prospective 
observational Teicoplanin Unicentric  China 18 Exposure 

Kassel 2018 Prospective 
observational Vancomycin, cefepime Unicentric  USA 20 Exposure 

Olbrisch 2019 Prospective 
observational Piperacillin Unicentric  Germany 36 Exposure 

Barrassa 2019 Prospective 
observational Linezolid Multicentric  Spain 21 Exposure 

Schmidt 2019 Prospective 
observational Colistina Unicentric  Germany 4 Exposure 

Singhan 2019 Prospective 
observational Meropenem Unicentric  Thailand 15 PK/PKPOP 

Bougle 2019 Prospective 
observational 

Amoxicillin Piperacillin 
Cefotaxime Ceftazidine 
Cefepime Meropenem 
Imipenem Vancomycin 
Ciprofloxacin 
Genatmicin 
Tobramicina Amikacin 

Unicentric  France 44 Exposure 

Dhaese 2019 Prospective 
observational PTZ, Meropenem Unicentric  Belgium 253 Exposure 

Leon 2020 Prospective 
observational 

PTZ, Meropenem, 
imipenem, Ceftriaxone, 
cefotaxima 

Unicentric  France 48 Exposure 

Roberts 2021 Prospective 
observational 

Meropenem, 
piperacillin/tazobactam
, vancomycin 

Multicentric  14 paises 381 Exposure 

Gieling 2020 Prospective 
observational Ciprofloxacin  Multicentric  

Netherlands 39 Exposure 

Moni 2020 Prospective 
observational Colistina Unicentric  India 20 Exposure 

Lin 2021 Prospective 
observational Vancomycin Unicentric  Taiwan 17 Exposure 

Abdulla 2020 Prospective 
observational 

Amoxicillin, cefotaxime, 
ceftazidime, 
ceftriaxone, 
cefuroxime, 
meropenem. 

Multicentric  
Netherlands 147 Exposure 

Moreira de 
Freitas 2020 

Prospective 
observational Vancomycin Unicentric  Brazil 55 Exposure 
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Kühn 2020 Prospective 
observational 

Piperacillin, 
ceftazidime, 
meropenem, linezolid 

Unicentric  Germany 86 Exposure 

Corcione 2021 Prospective 
observational Amikacin, Genatmicin Unicentric  Italy 8 Exposure 

Petersson 2021 Prospective 
observational 

Meropenem, 
Piperacillin Unicentric  Sweden 135 Exposure 

Nicolau 2021 Prospective 
observational 

Ceftolozane/tazobacta
m Multicentric  Europe and 

USA 11 Exposure 

Fillâtre 2021 Prospective 
observational Piperacillin Unicentric  France 42 Exposure 

Moser 2021 Prospective 
observational Flucloxacillin Unicentric  Switzerland 50 Exposure 

Esteve-Pitarch 
2021 

Prospective 
observational PTZ, Meropenem Unicentric  Spain 118 Exposure 

Černá Pařízková 
2021 

Prospective 
observational Meropenem Unicentric  Czech 

Republic 25 Exposure 

Liebchen 2022 Prospective 
observational 

Piperacillin, 
Meropenem Unicentric  Germany 17 Exposure 

Messiano 2022 Prospective 
observational Meropenem Unicentric  Brazil 15 Exposure 

Zoller 2022 Prospective 
observational Linezolid Unicentric  Germany 68 Exposure 

Shekar 2023 Prospective 
observational 

Caspofungin,cefepime, 
ceftriaxone, 
ciprofloxacin, linezolid, 
meropenem, 
piperacillin, 
vancomycin 

Multicentric 
 New 
Zealand and 
Switzerland 

85 Exposure 

Smeets 2023 Prospective 
observational Vancomycin  Unicentric  

Netherlands 20 Exposure 

Correia 2023 Prospective 
observational Ceftazidime Multicentric  France 98 Exposure 

Martin 1991 Prospective 
observational Ofloxacin  Unicentric  France 12 PK/PKPOP 

Akers 2014 Prospective 
observational PTZ Unicentric  USA 13 PK/PKPOP 

Gomez 2015 Prospective 
observational Imipenem Unicentric  Brazil 51 PK/PKPOP 

Ko 2016 Prospective 
observational Vancomycin Unicentric  USA 263 Exposure 

Mokline 2018 Prospective 
observational Linezolid Unicentric  Tunisia 13 Exposure 

Lim 2019 Prospective 
observational Teicoplanin Unicentric  South Korea 8 PK/PKPOP 

Kovacevic 2019 Prospective 
observational Vancomycin Unicentric  Bosnia and 

Herzegovina 61 Exposure 

Wu 2019 Prospective 
observational 

Piperacillin/tazobactam
, cefepime, and 
Meropenem 

Unicentric  Taiwan 100 Exposure 

Morbitzer 2019 Prospective 
observational Vancomycin Unicentric  USA 17 Exposure 

Breilh 2019 RCT 

PTZ, Meropenem, 
ertapenem, imipenem, 
doripenem, 
Ceftriaxone, ofloxacin, 
linezolid, daptomycin, 
metronidazol 

Multicentric 
 Belgium 
and the 
Netherlands 

45 PK/PKPOP 

Oliveira 2020 Prospective 
observational 

Meropenem, 
Vancomycin Unicentric  Brazil 30 Exposure 

Mahmoud 2020 Prospective 
observational Vancomycin Unicentric  USA 8 Exposure 

Veillette 2021 Prospective 
observational PTZ Unicentric  USA 29 Exposure 

Gijsen 2021 Prospective 
observational Ceftriaxone Unicentric  Belgium 31 Exposure 

Shi 2022 Prospective 
observational Teicoplanin Unicentric  China 106 Exposure 

Zhao 2022 Prospective 
observational Vancomycin Multicentric  China 414 Exposure 
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Calov 2023 Prospective 
observational Daptomycin Unicentric  Germany 13 Exposure 

Tikiso 2023 Prospective 
observational Linezolid Unicentric  Germany 18 PK/PKPOP 

Roberts 2015 RCT 
Ciprofloxacin, 
meropenem, PTZ, 
vancomycin 

Multicentric  Australia 24 PK/PKPOP 

Scharf 2022 Prospective 
observational Vancomycin Unicentric  Germany 7 Exposure 

Wulkersdorfer 
2024 

Prospective 
observational PTZ Unicentric  Austria 7 PK/PKPOP 

Shahrami 2020 Prospective 
observational Amikacin Unicentric  Iran 37 PK/PKPOP 

Simon 2021 RCT Linezolid Unicentric  Germany 30 Exposure 

Del Bono 2017 Prospective 
observational Meropenem Unicentric  Italy 19 Exposure 

Wu 2022 Prospective 
observational Linezolid Unicentric  China 23 Exposure 

Corti 2013 Prospective 
observational Daptomycin Unicentric  Switzerland 9 PK/PKPOP 

Corcione 2020 Prospective 
observational Meropenem Unicentric  Italy 17 Exposure 

Lyu 2018 RCT PTZ Unicentric  China 120 Exposure 
Van der Starre 
2010 

Prospective 
observational Vancomycin PPX Unicentric  USA 24 Exposure 

Triginer 1990 Prospective 
observational Genatmicin Unicentric  Spain 40 PK/PKPOP 

Tang 1999 Prospective 
observational Genatmicin Unicentric  Taiwan 52 PK/PKPOP 

Rebuck 2002 Prospective 
observational Levofloxacin Unicentric  USA 30 PK/PKPOP 

Belzberg 2004 Prospective 
observational Imipenem Unicentric  USA 54 PK/PKPOP 

Sanchez-Navarro 
2005 

Prospective 
observational Levofloxacin Unicentric  Spain 9 PK/PKPOP 

Van Zanten 2008 Prospective 
observational Ciprofloxacin Unicentric  

Netherlands 32 Exposure 

Brink 2009 Prospective 
observational Ertapenem Unicentric  South Africa 8 Exposure 

Chapuis 2010 Prospective 
observational Cefepime Unicentric  Switzerland 21 PK/PKPOP 

Aubron 2011 Prospective 
observational Vancomycin Unicentric  Australia 48 PK/PKPOP 

Chung 2011 Prospective 
observational Vancomycin Unicentric  Korea 141 Exposure 

Karnik 2013 Prospective 
observational Colistin Unicentric  India 15 PK/PKPOP 

Koegelenberg 
2013 

Prospective 
observational 

Rifampicin, isoniazide, 
etambutol Unicentric  South Africa 10 Exposure 

de Montmollin 
2014 

Prospective 
observational Amikacin Unicentric  France 146 Exposure 

Nakamura 2015 Prospective 
observational Teicoplanin Unicentric  Japan 106 Exposure 

Abdul-Aziz 2016 Prospective 
observational Meropenem, PTZ Multicentric  Spain 211 Exposure 

Zander 2016 Prospective 
observational Piperacillin Unicentric  Germany 60 Exposure 

Allou 2016 Prospective 
observational Genatmicin Unicentric  France 57 Exposure 

Obara 2016 Prospective 
observational Vancomycin Unicentric  Brazil 83 Exposure 

Bakke 2017 Prospective 
observational Vancomycin Multicentric  Norway 83 Exposure 

Ruiz-ramos 2018 Prospective 
observational Amikacin Unicentric  Spain 85 Exposure 

Burger 2018 Prospective 
observational Meropenem Unicentric  Switzerland 101 Exposure 

Huang 2020 Prospective 
observational Imipenem Unicentric  China 25 PK/PKPOP 
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Helset 2020 Prospective 
observational Vancomycin Unicentric  Norway 83 Exposure 

Ram 2021 Prospective 
observational Colistina Unicentric  India 30 Exposure 

Ren 2021 Prospective 
observational Vancomycin Multicentric  USA 7220 Exposure 

Niibe 2022 Prospective 
observational Meropenem Unicentric  Japan 12 PK/PKPOP 

Mitton 2022 Prospective 
observational Imipenem Unicentric  South Africa 68 Exposure 

Helset 2024 Prospective 
observational Meropenem Unicentric  Norway 87 Exposure 

Areskog 
Lejbman 2024 

Prospective 
observational 

Cefotaxime, PTZ, 
Meropenem Unicentric  Sweden 102 Exposure 

Beckhouse 1988 Prospective 
observational 

Gentamicin, 
tobramycin, amikacin Unicentric  USA 49 PK/PKPOP 

Zeitlinger 2007 Prospective 
observational 

Levofloxacin, 
fosfomycin, cefpirome Unicentric  Austria 34 Exposure 

Cristallini 2016 Prospective 
observational Vancomycin Unicentric  Belgium 107 Exposure 

Ehmann 2017 Prospective 
observational Meropenem Unicentric  Germany 48 Exposure 

Costea 2020 Prospective 
observational Amikacin, Genatmicin Unicentric  France 138 Exposure 

Logre 2020 Prospective 
observational Amikacin Multicentric  France 93 Exposure 

De Corte 2023 Prospective 
observational Meropenem, PTZ Unicentric  Belgium 781 Exposure 

Guilhaumou 
2023 

Prospective 
observational 

Cefepime, cefotaxime, 
ceftazidime, 
meropenem 

Multicentric  France 170 Exposure 

El-Haffaf 2024 Prospective 
observational PTZ Unicentric  Canada 43 Exposure 

Campassi 2014 Prospective 
observational Vancomycin Unicentric  Argentina 363 Exposure 

Zeng 2024 Prospective 
observational Polimixina B Unicentric  China 23 Exposure 

Galar 2019 Prospective 
observational Daptomycin Unicentric  Spain 63 Exposure 

Obara 2016 Prospective 
observational Vancomycin Unicentric  Brazil 83 Exposure 

Frazee 2017 Prospective 
observational Vancomycin Unicentric  USA 399 Exposure 

You 2024 Prospective 
observational Imipenem, meropenem Unicentric  China 186 Exposure 

Huang 2023 Prospective 
observational Tigecycline Unicentric  China 17 Exposure 

Poli 2019 Prospective 
observational Clindamycin Unicentric Switzerland 1 Exposure 

Liebchen 2021 Prospective 
observational 

Vancomycin, 
Teicoplanin Unicentric Germany 3 Exposure 

Köhler 2022 Prospective 
observational Linezolid Unicentric Germany 1 Exposure 

Dimski 2020 Prospective 
observational Meropenem Unicentric Germany 25 Exposure 

BMI: Body mass index; CrCl: Cretatinine clearance; EGFR: Estimated glomerular filtration rate; PK/PKPOP: Population 
pharmacokinetic model (PKPOP); PTZ: Piperacillin-Tazobactam; RRT: Renal replacment therpay; TBW: Total body weight 

 
 


