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Figure S1 PRISMA 2020 flow diagram for systematic review [18]
















Table S1 Clinical pharmacokinetic criteria for clinical PK studies (Modified ClinPK)
	Checklist item 

	Title
1. The title identifies the drug(s) and patient population(s) studied
2. The abstract minimally includes the name of the drug(s) studied, route of administration, population in whom it was studied, and results of the primary objective and major clinical pharmacokinetic findings

	Background
3. Pharmacokinetic data (i.e. absorption, distribution, metabolism, excretion) that are known and relevant to the drugs being studied are described
4. An explanation of the study rationale is provided
5. Specific objectives or hypotheses are provided

	Methods
6. Eligibility criteria of study participants are described
7. Drug preparation and administration characteristics, including dose, route, formulation, infusion duration (if applicable), and frequency are described
8. Body fluid or tissue sampling (timing, frequency, and storage) for quantitative drug measurement are described
9. Validation of quantitative bioanalytical methods used in the study are referenced or
described if applicable
10. Pharmacokinetic modelling methods and software used are described, including assumptions made regarding the number of compartments and order of kinetics (zero, first, or mixed order)
11. For population pharmacokinetic studies, covariates incorporated into pharmacokinetic models are identified and described
12. Formulas for calculated variables (such as creatinine clearance, body surface area, area under curve (AUC), and adjusted body weight) are provided or referenced
13. The specific body weight used in drug dosing and pharmacokinetic calculations are reported (i.e. ideal body weight vs. actual body weight vs. adjusted body weight)
14. Statistical methods, including software used, are described

	Results
15. All relevant variables that may explain inter- and intrapatient pharmacokinetic variability (including age, sex, end-organ function, ethnicity, weight or BMI, health status or severity of illness, and pertinent co-morbidities) are provided with appropriate measures of variance
16. Results of PK analyses are reported with appropriate measures of precision (such as ranges or 95% confidence intervals)
17. Studies in patients receiving extracorporeal drug removal (i.e., dialysis) should report the mode of drug removal, type of filters used, duration of therapy, and relevant flow rates

	Discussion
18. Study limitations describing potential sources of bias and imprecision, where relevant,
should be described
19. The relevance of study findings (applicability and external validity) is described
Other information
20. Funding sources and conflicts of interest for the authors are disclosed





Table S2 Method for colistin and CMS PK studies

	Reference
	Type of samples
	Steady-state blood sampling
	Sampling times
	Handling of samples
	Quantification method
	Programme used for analysis

	
	
	
	
	
	
	

	Xie 
(2022)[22]
	Plasma and
urine
	Steady-state
	Blood: Immediately before dose and upon completing infusion. Also, randomly from residual blood of blood gas analysis or blood tests.
Urine: Collected across a dosing interval.
	Samples stored at -80oC.
	LC-MS/MS
	Phoenix NLME

	Moni (2020)[32]
	Plasma
	At LD and steady-state
	Immediately prior to LD and at 0.5, 1, 2,4, 8 and 12 h after the dose. Then at 1,2 and 8 h after the 8th and 9th infusion.
	Samples stored at -80oC
	HPLC-MS/MS 
	WinNonlin

	Schmidt (2019)[41]
	Plasma, dialysate and ultrafiltration.
	At 1st dose and steady-state
	Blood: Before the start of the infusion of the LD and at the end of the infusion. Also at 0.5, 1, 2, 4 and 6 h after the end of the infusion of the LD, the next infusion of colistin (8 h after the 1st infusion) and at the end of the 2nd & 3rd infusion. Further samples: Before the start of PIRRT and 0.25, 0.5, 1, 2, 4 and 6 h after the start of the PIRRT, and before the end of PIRRT. Pre- and post-dialyser blood samples: 30 min after starting PIRRT and at the end of the dialysis session. Followed by a trough level after 24 h, as well as samples from the dialysate and ultrafiltration. 
	Samples stored at -80oC.
	LC-MS/MS
	R or GraphPad PRISM

	Leuppi-Taegtmeyer 
(2019)[23]
	Plasma
	Steady-state and non-steady-state
	Taken from the prefilter (filter afferent) line at 0, 0.5, 1, 2, 3, 6, and 8 h after CMS dosing and from the post filter line at 1 and 8 h after dosing. 
	Samples stored at -80oC
	High-throughput hydrophilic interaction chromatography coupled to tandem mass spectrometry

	NONMEM

	Gautam (2018)[42]
	Plasma
	At LD and steady-state
	Before first dose of colistin infusion, immediately after the completion of infusion, and at nominal times thereafter: 0.5, 1.5, 2, 4, 6, and 8 h. (just after the end of the 1st and 4th infusions)
	Samples stored at -80oC.
	UHPLC-MS/SRM
	AUC/MIC was assessed with logistic regression analysis. GraphPad PRISM was used for statistical analysis.

	Nation (2017)[24]
	Plasma
	Steady-state
	Blood: Immediately prior to a dose, at the end of the infusion, and at nominal times thereafter: 0.5, 1, 2, 4, 8, and 12 h or immediately prior to the next dose. 
Patients on HD: Collection of total volume of dialysate. "Spot” samples of dialysate: after the start of HD session, hourly during dialysis, and just prior to the end of the session. When HD is not on sampling days, blood samples were also collected at the start and end of the session. For subjects on CRRT: “spot” dialysate samples were collected at the same nominal times.
	Samples stored at -70oC to -80oC.
Plasma colistin and CMS were quantified within 4 months of collection.
	HPLC
	S-ADAPT  [MCPEM]

	Karaiskos (2016)[25]
	Plasma and urine
	At LD and steady-state
	Blood: Immediately before and at 1, 2,6 and 23.5 h post end of the LD infusion. Before and at 1, 2, 6 and 11.5 hrs after the end of 4th infusion. 
Pre-filter and post-filter blood samples and spot samples of effluent from the haemofilter: at 1.5 h after the 4th dose. 
	Samples stored at -70oC.
	LC-MS/MS
	NONMEM

	Karaiskos (2015)[33]
	Plasma
	At LD and steady-state
	Immediately before the LD and at 0.5, 1, 2, 4, 8, and 12 h after the end of infusion and immediately before the 2nd dose. Before the 5th or 6th infusion and at 1, 4, and 12 h after the end of the 5th and 6th doses. 
	Samples stored at -70oC.
	LC-MS
	NONMEM

	Karvanen (2013)[26]
	Plasma and pre postfilter blood samples
	At 1st dose and steady-state
	Blood: Before the 1st and 4th infusion and at 15 min, 0.5, 1, 1.5, 2, 3, 4, and 6 hrs after the end of the infusions.  Prefilter and postfilter blood samples: Immediately before and at 1, 2, and 6 h after the end of 4th infusion
	Samples stored at -70oC
	LC-MS/MS
	Not stated

	Karnik (2013)[43]
	Plasma
	At 1st dose and steady-state
	Immediately before and at 30 and 40 min and 1,2,4,6 and 8 h post-drug administration. Pre-dose samples: on days 2, 3, 5, 6 and 7.
	Samples stored at -70oC
	LC-MS
	WinNonLin

	Mohamed (2012)[34]
	Plasma
	At LD and steady-state
	Immediately prior to the start of the 15-min infusion and at 15 min, 0.5, 1, 2, 4, and 7.75 h after the end of the infusion. 
	Samples stored at -70oC
	LC-MS/MS
	NONMEM

	Garonzik (2011)[15]
	Plasma, dialysate
	Steady-state
	Blood: Immediately prior to a dose, at the end of the infusion, and at nominal times thereafter: 0.5, 1, 2, 4, 8, and 12 h or immediately prior to the next dose. 
Patients on HD: Collection of total volume of dialysate. "Spot” samples of dialysate: after the start of HD session, hourly during dialysis, and just prior to the end of the session. When HD is not on sampling days, blood samples were also collected at the start and end of the session. For subjects on CRRT: “spot” dialysate samples were collected at the same nominal times.
	Samples stored at -70oC to -80oC.
Plasma colistin and CMS were quantified within 4 months of collection.
	HPLC
	S-ADAPT  MCPEM

	Imberti (2010)[44]
	Plasma and respiratory fluid
	Steady-state
	Blood: Immediately before and at 1, 2, 3, 4, 6, and 8 h after the beginning of the infusion.  BAL: 2 h after the initiation of CMS infusion. 
	Samples stored at -80oC.
	HPLC
	Kinetica 4.0

	Plachouras (2009)[35]
	Plasma
	Steady-state and non-steady-state
	Before the first and fourth infusions and at 15, 30, 60, 90, 120, 240, 360, and 465 min after the end of the first and fourth infusions.  For selected patients: after the 6 th or 7 th infusion (due to unsure steady-state level has been reached). When colistin was discontinued: additional samplings were taken immediately before and at 60, 240, 480, 720, and 1440 min after the end of the last infusion. 
	Samples stored at -70oC.
	HPLC-MS/MS 
	NONMEM

	Markou (2008)[36]
	Serum
	Steady-state
	Just before and at 10 mins and 1, 2, 4, 6, and 8 hours after the end of infusion
	Samples stored at -70oC
	HPLC
	WinNonlin

	Li 
(2003)[45]
	Plasma
	Steady-state
	At 1, 2, 4 and 6 h after the end of the infusion
	Samples stored at -60oC.
	HPLC
	WinNonlin

	Reed (2001)[46]
	Plasma, sputum and urine
	Steady-state and non-steady-state
	Blood: at time 0, 0.25, 0.5, 0.75, 1, 1.5, 2,4, 6, 8 and 12 h (when applicable) hours after the beginning of a 30-minute IV infusion.  
Sputum sample: Collected simultaneously. 
Urine: excreted (zero sample obtained first) over the first-dose interval was collected in timed aliquots (0-2, 2-4, and 4-8 h after dosing) 
	Not stated
	HPLC
	WinNonlin

	Jitmuang (2015)[57]
	Plasma, dialysate, and blood flowing into and out of the HD cartridge and cumulative urine
	Non-steady-state
	Blood: Pre-dose and at 0.5,1, 2, 3, 5, 7, 13, 25 and 48 h post start of infusion.
Dialysate and blood flowing into and out of the HD cartridge: at 2, 3 and 4 h after the start of infusion, and at 5 h. 
Urine: Total urine voided across the first 24 h.
	Samples stored at -70oC.
	HPLC
	WinNonlin/
S-ADAPT

	Koomanachai 
(2014)[58]
	Blood, dialysate samples and cumulative urine 
	Non-steady-state
	Blood: Predose and at 0.5, 1, 2, 3, 5, 7, 13, and 25 h post-start of infusion.
Dialysate: At the end of each 6-h CAPD dwell time.
Urine: Total urine voided over 24 h.

	Samples stored at -70oC.
	HPLC
	S-ADAPT

	Kristoffersson  
(2020)[21]
	Plasma
	Steady-state and non-steady-state
	At 45 minutes and 22 h after the start of infusion.
	Samples stored at -70oC
	LC-MS/MS
	NONMEM

	Kim 
(2019)[59]
	Plasma
	Steady-state
	At pre-dose and at 0.5, 1, 2, 4, and 8 h post-dose.
	Not stated
	LC-MS
	WinNonlin

	Corcione (2017)[40]
	Plasma
	Steady-state
	0, 1, 3, 5 and 12 h after administration
	Not stated
	UPLC/MS-MS
	Kinetica 5.0

	Fan 
(2021)[60]
	Plasma and urine
	Non-steady-state
	Blood: At pre-dose, during the infusion (30 min and 60 min after the start of the infusion), immediate after the end of infusion (1.5 h after the start of the infusion), and 1.75, 2, 2.5, 3.5, 5, 7, 9, 12, 16, and 24 h after the start of the infusion. 
Urine: Pre-dose, 0–3, 3–6, 6–9, 9–12, 12–16 and 16–24 h after the start of infusion.
	Samples stored at -70+/- 10oC.
	UPLC-MS/MS
	WinNonlin

	Fan 
(2022)[61]
	Plasma
	Steady-state and non-steady state
	Pre-dose: 30 min and 60 min after the start of intravenous infusion), immediately after
the end of intravenous infusion (1.5 h) and at 1.75 h, 2 h, 2.5 h, 3.5 h, 5 h, 7 h, 9 h, 12 h,
16 h and 24 h after the start of intravenous infusion. From day 2 to day 6: before and immediately after the end of infusion of the first dose.
	Samples stored at -70+/- 10oC.
	UPLC-MS/MS
	WinNonlin

	Zhao (2018)[49]
	Plasma and urine
	Steady-state and non-steady-state
	Blood: 
In single dose study: Pre-dose, 30 min after the start of the infusion, immediately at the end of the infusion (1 h), and at 1.25, 1.5, 2, 2.5, 3, 5, 7, 9, 12, 17, 25, 37 and 49 h after the end of the 1-h infusion. 
In the multiple-dose study: (i) Day 1 and 7: Pre-dose, during the i.v. infusion (30 min after the start of the infusion), immediately at the end of the infusion (1 h), and at 1.25, 1.5, 2, 2.5, 3, 5, 7,9 and 12 h. (ii) Days 2–6: Pre-dose and immediately at the end
of the infusion after the first dose. 
Urine samples: In single dose study: Pre-dose and at 0–3, 3–5, 5–9, 9–12, 12–17, 17–25, 25–37 and 37–49 h. In the multiple-dose study: Day 1, pre-dose and at 0–3, 3–5, 5–9 and 9–12 h; and Day 7, at 0–3, 3–5, 5–9, 9–12, 12–17, 17–25, 25–37 and 37–49 h.
	Samples stored at -70oC.
	UPLC-MS/MS
	WinNonlin

	Couet (2011)[62]
	Plasma and urine
	Non steady-state
	Blood: Pre-dose and at 0.5, 1, 1.25, 1.5, 2, 3, 4, 6, 8, 10, 12, 15, and 18 h after starting infusion.
Urine: Pre-dose and at time intervals of 0–2, 2–4, 4–8, 8–12, and 12–24 h after starting the dose.
	Samples stored at -80oC.
	LC-MS/MS
	NONMEM

	Mizuyachi (2011)[63]
	Plasma and urine
	At single dose and steady-state
	Blood: Predose and at 15, 30, and 35 min and 1, 2, 4, 6, 8, 12, 16, 24,36, and 48 h after the start of infusion (at single dose and last dose of repeated dose). Before and 12 h after the start of infusion (on Days 1 and 2 of repeated doses duration).
Urine: Intervals of 0–2, 2–4, 4–6, 6–12, 12–18, 18–24, 24–30, 30–36, 36–42, and 42–48 h after the start of infusion (at single dose and last dose of repeated dose). Also at every 6 h after the start of each infusion on Days 1 and 2 of repeated doses duration).
	Samples stored at -70oC.
	LC-MS/MS
	WinNonlin and R


Abbreviations: AUC/MIC, area under the curve/minimal inhibitory concentration; BAL, bronchoalveolar lavage; CMS, colistimethate sodium; CRRT, continuous renal replacement therapy; HD, haemodialysis; HPLC, high-performance liquid chromatography; HPLC-MS/MS, high-performance liquid chromatography with tandem mass spectrometry; LC-MS/MS, LC-MS, liquid chromatography with tandem mass spectrometry; LD, loading dose; MCPEM, Monte  Carlo  parametric  expectation  maximization; NLME, nonlinear mixed effects modeling; NONMEM, nonlinear mixed effects modelling; PIRRT, prolonged intermittent renal replacement therapy; R, R Project for Statistical Computing; S-ADAPT, Sequential-Advanced Data Analysis and Population modeling Tools; UHPLC-MS/SRM, ultra-high-performance liquid chromatography/mass spectrometry/selected reaction monitoring; UPLC/MS-MS, ultra-high-performance liquid chromatography/mass spectrometry/mass spectrometry.
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	Reference
	Type of samples
	Steady state blood sampling
	Sampling times
	Handling of samples
	Quantification method
	Programme used for analysis

	Tang
(2023)[64]
	Plasma
	Steady-state
	Blood: 2-6 blood samples randomly collected immediately before 7th dose and at 0,1, 2, 4, 6 ,8 and 10 h after the end of infusion.
	Samples stored at -80 C.
	HPLC-MS/MS
	Phoenix NLME

	Liang[
(2023)[37]
	Plasma
	Steady-state
	Blood: Within 1 h pre dose, within 1 h after end of infusion and 6-8 h after the infusion.
	Samples stored at -20 C.
	LC-MS/MS
	Pmetrics

	Pi 
(2023)[27]
	Plasma
	Steady-state
	Blood: Predose, and at 0.1, 0.5,1, 2,4, 8, and 12 h post-infusion.
	Samples stored at -20 C.
	HPLC-MS
	Phoenix NLME

	Zheng
(2023)[65]
	Plasma
	Steady-state
	In 7 patients: 60, 90, 120, 180, 360, and
720 min after infusion. In 2 patients: 5 min before infusion and 5 min and 0.5, 1, 2, 4, and 8 h after the infusion and before the next dose.
	Samples stored at -80 C.
	LC-MS/MS, HPLC.
	NONMEM and Pirana

	Galvidis
(2022)[66]
	Plasma
	Steady-state
	Blood: Pre-dose, 5 min, 30 min, 1, 2, 4, 8, and 11 h after infusion.
	Samples stored at -20 C.
	ELISA procedure
	Monolix

	Surovoy
(2022)[67]
	Serum
	Steady-state
	Blood: Pre-dose, 5 min, 30 min, 1, 2, 4, 8, and 11 h after infusion.
	Samples stored at -20 C.
	ELISA procedure
	PKanalix

	Wang 
(2022)[28]
	Plasma
	Non-steady-state and steady-state
	Blood: Pre-dose, and 4-6 blood samples (mainly 0.5, 1, 1.5, 2, 4, 6, and 8h) were collected at pre-next dose
	Samples stored at -80 C.
	UPLC-MS
	Phoenix NLME

	Luo 
(2022)[29]
	Plasma
	Steady-state
	Blood: Post 48 hrs; Pre-dose, immediately and 6h post infusion.
	Samples stored at -20 C.
	HPLC-MS/MS
	Pirana

	Ye
(2022)[39]
	Plasma
	Steady-state
	Blood: Predose, and at 0.25, 0.5,1, 2,4, 6, 8, and 12 h post-infusion.
	Not stated
	UPLC-MS/MS
	NONMEM and Pirana

	Yu 
(2021)[54]
	Plasma and urine
	Steady-state
	Blood: 30 minutes after the end of infusion & 30 minutes prior to the next dose.
Urine: Collected across a dosage interval.
	Not stated
	LC-MS/MS
	NONMEM and Pirana

	Sandri 
(2013)[30]
	Plasma and urine
	Steady-state
	Blood: Before starting infusion, 5 mins, and 0.5, 1, 2, 4, and 8 hrs after end of infusion and immediately before next infusion.
Urine: Collected across the dosage interval (0–6 hours and 6–12 hours for 12-hourly dosing; 0–6 hours, 6–12 hours, and 12–24 hours for 24-hourly dosing)
	Samples stored at -80 C.
	LC-MS/MS
	S-ADAPT                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

	Sandri 
(2013)[56]
	Plasma
	Steady-state
	Blood: On day 8 (i.e. day 6 of CVVHD; patient 1) and day 10 (i.e. day 2 of CVVHD; patient 2), immediately before starting infusion, 5 min and 0.5, 1, 2, 4 and 8 h after completing infusion and immediately before next infusion.
Dialysate (5 mL) was collected hourly during the 12 h dosing interval
	Samples stored at -80 C.
	LC-MS/MS
	WinNonlin

	Zavascki (2008)[31]
	Plasma and urine
	Steady-state
	Blood: before the start infusion and at 60, 90, 120, 180, 360, and 720 min after starting infusion.
Urine:  Collected over the dosing intervals for patients 3 (day 3), 5  (day 5), 6  (day 3), and 8 (day 4).
	Samples stored at -80 C.
	HPLC
	PK Functions for Microsoft Excel; Department of PK and Drug Metabolism, Allergan

	Zhang
(2023)[68]
	Plasma
	Steady-state
	Blood: Pre-dose, 1 (immediately after the end of infusion), 2, 4, 8, and 12 h after the start of infusion.
	Samples stored at -80 C.
	LC-MS/MS
	WinNonlin

	Li 
(2022)[69]
	Plasma
	Steady-state
	Blood: Pre-dose, 1 (immediately after the end of infusion), 2, 4, 8, and 12 h after the start of infusion.
	Samples stored at -80 C.
	LC-MS/MS
	Phoenix NLME

	Yu
(2022)[70]
	Plasma
	Non-steady-state and steady-state
	Non-steady-state: Immediately before and after LD, and before second dose. At steady-state: 0.5,1, 2, 3, 4, 5, 6, 7, 8, 10 and 12 h after the start of infusion.
	Samples stored at -80 C.
	LC-MS/MS
	PK (compartmental and NCA): WinNonlin. Population PK: NONMEM.

	Wang 
(2021)[52]
	Plasma
	Steady-state
	Before starting infusion and 0 to 1, 2 to 4, and 6 to 10 h after end of infusion.
	Samples stored at -80 C.
	LC-MS
	Phoenix NLME

	Chen 
(2021)[71]
	Plasma
	Steady-state
	Before, 1 (immediately after the end of infusion), 1.5, 2,4, 6, 8, and 12 h after infusion.
	Not stated
	ACQUITY UPLC system, Quattro Premier XE triple quadrupole
mass spectrometer, electrospray ionization source
	SPSS

	Tam 
(2020)[72]
	Plasma
	Steady-state
	Within 0.5 h prior to the next scheduled dose, 0.5–1 & 3-8 h after the end of infusion & within 4 h prior to the next dose.
	Samples stored at -70 C.
	LC-MS/MS
	ADAPT 5

	Wang 
(2020)[53]
	Plasma
	Steady-state
	On day 4, one blood sample (2 ml, C0h) was collected immediately at pre-dose, and five to seven blood samples (mainly C 0.5h, C 1h, C 1.5h, C 2h, C 4h, C 6h, and C 8h) were collected at pre-next dose
	Samples stored at -80 C.
	LC-MS/MS
	Phoenix NLME

	Manchandani (2018)[73]
	Plasma
	Steady-state
	Immediately prior to dosing, 1–2 h, 8–12 after the end of drug infusion, and before next dose
	Samples stored at -80 C.
	UPLC-MS/MS with modifications
	ADAPT 5 

	Kubin 
(2018)[74]
	Plasma
	Steady-state
	Within 60 min of a dose, and 15 to 60 min after the end of the infusion.
	Not stated
	HPLC-MS
	Monolix

	Thamlikitkul (2017)[75]
	Plasma
	Steady-state
	Immediately prior to a scheduled dose, 1 to 2 h after the end of drug infusion.
	Samples stored at -80 C.
	UPLC-MS/MS with modifications
	ADAPT 5 

	Manchandani (2016)[76]
	Serum
	Steady-state
	Prior to dosing, 2 h, 8 to 12 h post-dose, and before the next dose.
	Not stated
	UPLC-MS/MS
	ADAPT 5

	Kwa 
(2008)[77]
	Serum
	Random
	Random
	Samples stored at -70 C.
	LC-MS
	NPAG program

	Miglis 
(2018)[51] 
	Plasma
	Random
	Random
	Not stated
	HPLC-MS
	Pmetrics

	Li
(2023)[78]
	Plasma
	Steady-state
	Blood: 2–6 blood samples collected at 0 h (collected 30 min before administration), and 1, 2, 4, 8, and 12 h after the start of infusion.
	Samples stored at -80 C.
	LC-MS/MS
	Phoenix NLME

	Wang 
(2022)[79]
	Plasma
	Steady-state
	Blood: Pre-dose, 1, 2, 4 and 8 h after the start of infusion.
	Not stated
	UPLC-MS
	Phoenix NLME

	Li
(2021)[80]
	Plasma
	Steady-state
	Blood: 1-6 blood samples randomly collected 30 mins before 6th dose and at 0, 0.5,1, 2, 4,6 and 8 h after end of infusion.
	Samples stored at -80 C.
	HPLC-MS/MS
	Phoenix NLME

	Wang 
(2021)[50]
	Plasma
	Steady-state
	Blood: immediately at pre-dose, and 4-7 blood samples (mainly 1, 2, 4, 6, and 8h) after the start of infusion.
	Samples stored at -80 C.
	HPLC-MS
	Phoenix NLME

	Crass 
(2021)[81]
	Plasma
	Steady-state
	Pre-dose, end of infusion, 1,3, & 8 hrs after end of infusion
	Samples stored at -80 C.
	UPLC-HRMS
	NONMEM

	Avedissian (2018)[82]
	Plasma
	Random
	Random
	Not stated
	LC-MS/MS
	Pmetrics

	Liu 
(2021)[83]
	Plasma and urine
	Non steady-state
	Blood: 
(1) 0.75mg/kg group: Before dosing and at 0.5, 1, 1.25, 1.5, 2, 4, 6, 8, 10, 12, 16, 24, 36 and 48h after the initiation of the infusion.  (2)1.5mg/kg group: Before administration and at 0.75, 1.5, 1.75, 2, 3, 4, 6, 8, 10, 12, 16, 24, 36 and 48 h after the initiation of the infusion.
Urine, for both groups: Before dosing and within 0–2, 2–4, 4–6, 6–8, 8–12, 12–24, 24–36, 36–48 h.
	Not stated
	LC-MS
	NONMEM


Abbreviations: ADAPT, Advanced Data Analysis and Population modeling Tools; Cmax, maximum concentration; Css,avg, average steady-state concentration; CVVHD, continuous veno-venous haemodialysis; ELISA, enzyme-linked immunosorbent assay; HPLC, high-performance liquid chromatography; HPLC-MS/MS , high-performance liquid chromatography with tandem mass spectrometry; LC-MS/MS,LC-MS, liquid Chromatography with tandem mass spectrometry; LD; loading dose; NA; not available; NLME, nonlinear mixed effects modelling; NONMEM, nonlinear mixed effects modelling; NPAG, non-parametric adaptive grid; PB, protein binding; PIRRT, prolonged intermittent renal replacement therapy; PK, pharmacokinetics; Pt, patient; Q, inter-compartmental clearance; S-ADAPT, Sequential-ADAPT; SPSS, Statistical Package for the Social Sciences; TBW, total body weight; Tmax, time of maximum concentration observed; t1/2, half-life; UHPLC-MS/SRM,ultra-high-performance liquid chromatography/mass spectrometry/selected reaction monitoring; UPLC-MS, UPLC/MS-MS, ultra-high-performance liquid chromatography-mass spectrometry; V1: volume of distribution in the central compartment; V2: volume of distribution in the peripheral compartment.


Table S4 Final PK models equations for CMS and colistin, with the clinical implications and dosing guidance
	Reference
	Formula
	Clinical implications and dosing guidance

	Xie 
(2022)[22]
	V2 = 50.5*(ALT(U/L)/37)0.635
CL = 1.50*(CrCL(ml/min)/57.5)0.353*
exp ηCL
	CrCl & ALT were significant covariates for CL & V2, respectively. Monitoring ALT alongside other factors like renal function and TDM is essential for personalized colistin therapy.

	Nation (2017)[24]
	CLTCMS = CrCL(ml/min)*CLRSLOPE + CLNRCMS

CLTC = CrCL(ml/min)*CLRCSL_POP + CLNRC_POP 

V1 = V1pop*(BW(kg)/60.0)  



	CrCL for CL of CMS and colistin, and BW for Vd of CMS. Higher CrCL causes higher CL of both CMS and colistin. The proportional dependence of CMS clearance on CrCL emphasizes the need to tailor dosing in patients with varying renal function.

Dose adjustments might be necessary based on BW, as a larger weight may require a higher dose to achieve therapeutic effect. Therefore, weight-based dosing is critical for ensuring efficacy while minimizing the risk of toxicity, especially when renal function is a consideration. TDM is strongly recommended to fine-tune the dose and ensure optimal treatment outcomes for each patient.

	Karaiskos (2015)[33]
	NA
	CrCL is a time-varying covariate of CMS CL. CrCL is not constant but fluctuates due to factors such as AKI or recovery, fluid overload or dynamic physiological changes (e.g., critical illness, sepsis, or organ support like dialysis). These fluctuations influence the CL at different time points. A higher proportion of CMS was cleared by renal excretion in patients with normal renal function, and less is available for the formation of colistin. A higher maintenance dose is suggested to achieve colistin concentrations above 2 mg/L.

	Kristoffersson (2020)[21]
	CLCMS,r  = fCrCL*CrCL(ml/min)*60/1000
CL/fm  = CL/fmcolistin*(1+ SCrCL*(CrCL(ml/min)-80) *60/1000)
	CrCL strongly affects CL of CMS and colistin. CL is directly proportional to CrCL, meaning higher renal function leads to increased CMS elimination. The nonlinear relationship suggests dose adjustments based on CrCL are needed to maintain therapeutic levels.


Abbreviations: AKI, acute kidney injury; ALT, alanine aminotransferase; BW, body weight; CL, clearance; CL/fm , clearance of formed colistin; CL/fmcolistin, clearance of formed colistin for a patient with CrCL of 80 mL/min; CLNRCMS, non-renal clearance of CMS; CLRSLOPE, slope of the relationship between renal clearance of CMS and creatinine clearance; CLCMS,r , proportionality factor for renal CL of CMS; CLTC, total colistin clearance; CLTCMS, total CMS clearance; CrCL, creatinine clearance, fCrCL, proportionality factor for renal CL of CMS; exp, exponential; h, hour; L, litre; η, random effect; pop, population; SCrCL, relationship for CrCL on colistin clearance; TDM, therapeutic drug monitoring; U, unit; V/Vd, volume of distribution; V1, volume of distribution in the central compartment; V2: volume of distribution in the peripheral compartment NA, not available/non-applicable; 2 fixed effects: a renally dependent component (CLRCSL_POP) and a nonrenally dependent component (CLNRC_POP).

Table S5 Final PK models equations for polymyxin B, with the clinical implications and dosing guidance
	Reference
	Equations
	Clinical implications and dosing guidance

	Liang
(2023) [37]
	CL=CL0*(ALB(g/L)/31.45)(−0.95)
	There is an inverse relationship between albumin levels and polymyxin B CL.
Low albumin (e.g., in critically ill patients): Higher clearance, potentially leading to subtherapeutic concentrations.
High albumin (e.g., dehydration): Lower clearance, increasing the risk of drug accumulation and toxicity. Albumin fluctuations can significantly impact CL, highlighting the need for individualized dosing guided by TDM, particularly in critically ill patients.

	Pi 
(2023) [27]
	CL = 1.672*(BW(kg)/63.817)2.031*exp [1.114 *(CRRT = 1, not CRRT = 0)]*exp (ŋ CL)

Q = 7.009*(BW(kg)/63.817)3.408*[exp (ŋ Q)] 
	CRRT was a significant covariate to CL, while BW was a significant covariate to CL and Q. Higher CL in heavier patients and CRRT users underscores the need for individualized dosing strategies. 
Heavier patients might require higher or more frequent doses to maintain therapeutic concentrations.
TDM may be necessary to ensure proper drug exposure, particularly in obese patients or those with extreme weights.

	Surovoy
(2022) [67]
	NA
	ECMO blood flow rate had a significant moderate negative correlation with AUC0–12h. In patients on ECMO, there was a strong negative correlation between SOFA score and CL, and moderate correlations between both SrCr and CrCL with CL.

	Luo 
(2022)
[29]
	NA
	CRRT, CrCl and SOFA score were significant covariates of CL
The CL in patients with CRRT was higher than in patients without CRRT, which suggested the elimination of polymyxin is significant. 
Polymyxin B dose should not be reduced in patients receiving CRRT. Dosing should be adjusted to reduce the risk of toxicity in patients with low CrCL, and to avoid subtherapeutic levels in patients with ARC.
The CL was also increased in patients with high SOFA scores. Maintenance dose should be adjusted depending on SOFA score. However, more PK research is required to support this suggestion.

	Ye
(2022)
[39]
	CL = CLTV* (CrCL(ml/min)/43.3)θCrCLCL
*exp (η CL)

	CrCl was a significant covariate to CL. As CrCL increases, CL increases. TDM is recommended to optimize dosing. 

	Yu (2021)
[54]
	CL = 1.59*(CrCL(ml/min)/80)0.408

	CrCL was the significant covariate on CL. Patients with impaired renal function (CrCL<80ml/min) may require dose adjustments to avoid toxicity, while those with enhanced clearance (CrCL>80ml/min) may need higher doses to maintain efficacy. TDM remains critical to ensure therapeutic and safe drug levels, given the modest renal dependency of polymyxin B CL.

	Wang (2020)[53]
	CL = 1.786*(CrCL(ml/min)/105.9)0.362
*exp (η CL)
   
	There was borderline effect of CrCL on polymyxin B CL. The inclusion of random effects highlights the importance of TDM to account for patient-specific factors not explained by renal CL.

	Manchandani (2018)[73]
	NA
	CrCL was a statistically significant covariate of clearance, but the magnitude was deemed clinically insignificant.

	Li
(2023) [78]
	CL=tvCL*(CrCL(ml/min)/52.9)dCLdCrCL
*exp (dCLdCPB)*CP==B)*(exp[dCLdCPC
* (CP==C)]*exp (η V)
	CrCL is a significant covariate to CL. However, using Monte Carlo simulation, no clinically significant effect of renal function on AUC found.  This indicates that dosage adjustments for varying renal functions may not be required.
The Child-Pugh class was also found to be a covariate to CL. However, the final model did not reveal significant differences in CL estimates among the Child–Pugh class A/B and C groups.

	Wang 
(2022)
[79]
	Vi = tvV*(ALB(g/L)/30.3)dVdAlbumin
*exp (ηV)
	Albumin significantly influences the V due to its moderate-to-high protein binding (58–90%). Further studies are needed to determine dosage adjustment of polymyxin B according to albumin level in elderly.

	Li
(2021)[80]
	CL = 1.18*(CrCL(ml/min)/22.2)0.14
*exp (η CL)
	CrCL is a significant covariate to CL. Renal impairment might not require drastic dose reductions due to the modest impact of CrCL on CL.

	Crass (2021)[81]
	NA
	BW was found to be a statistically significant covariate of V. BW does not have a clinically significant impact on polymyxin B dosing within the 50–80 kg range, therefore a fixed dose regime might be beneficial. Administering a reduced dose in patients with extremely low BW (<50 kg) may enhance safety. 


Abbreviations: AUC, area under the curve; ALB, albumin; ARC, augmented renal clearance; BW, body weight; CL, clearance; CL0, typical CL in a population; CLTV, the typical value of total polymyxin B CL; CP , Child–Pugh class, where CP = = B or C represent CP = 1 if it is B or C, otherwise it is 0; CrCL, creatinine clearance; CRRT, continuous renal replacement therapy; dCLdCrCL, fixed parameter coefficient of CrCL to CL; dCLdCPB, fixed parameter coefficient of Child–Pugh class B (CPB) to CL; dCLdCPC, fixed parameter coefficient of Child–Pugh class C (CPC) to CL; dVdAlbumin, a fixed parameter coefficient of albumin to V; ECMO, extracorporeal membrane oxygenation; exp, exponential; i, corresponds to the individual value for the i th individual, NA, not available/non-applicable; Q, inter-compartmental clearance; SrCr, serum creatinine; TDM, therapeutic drug monitoring; tv, typical value; V, volume of distribution; η, random effect; θCRCLCL​: the exponent that quantifies the relationship between CrCL and CL.
