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Table S1. Eligibility criteria
	Inclusion criteria
	Age 18 years or older
Admitted to the intensive care unit
Receive target antibiotic intravenously
Antibiotic therapy expected to be given at least 2 days

	Exclusion criteria
	Pregnancy
Antibiotic cessation before first blood sampling
Being enrolled in another intervention trial
Received antibiotic for selective digestive tract decontamination (SDD)
Admission to the medium care
Admission due to burn wounds

	Studied antibiotics
	Amoxicillin with or without clavulanic acid, cefotaxime, ceftazidime, ceftriaxone, cefuroxime, ciprofloxacin, flucloxacillin, meropenem, and piperacillin with tazobactam



[bookmark: _Toc107218925]Table S2. MICECOFF values used
	Antibiotic
	MICECOFF used (mg/L)

	Amoxicillin
	8

	Cefotaxime
	4

	Ceftazidime
	8

	Ceftriaxone
	1

	Cefuroxime
	8

	Ciprofloxacin
	0.5

	Flucloxacillin
	1

	Meropenem
	2

	Piperacillin
	16


Abbreviations: MIC: Minimal inhibitory concentration; ECOFF: epidemiological cut-off values;
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	Action
	Dose increase
	Consider Dose increase
	Maintain dose
	Lower dose

	Beta-lactams
	T>MIC ≤90%
	T>MIC 90-100%
	T>MIC 100% AND Cmin,ss<10*MIC
	Cmin,ss>10*MIC

	Ciprofloxacin
	AUC/MIC ≤ 113
	AUC/MIC 113-125 h
	AUC/MIC 125-500 h
	AUC/MIC >500 h


Abbreviations: T>MIC: Time above MIC; MIC: Minimal inhibitory concentration; Cmin,ss: minimal concentration at steady state; AUC/MIC: Area under the curve divided by MIC; h: Hour;
[bookmark: _Toc107218927]Table S4. List of models used for Bayesian forecasting
	Antibiotic
	Models used

	Amoxicillin
	Carlier et al., 2013 [1]

	Cefotaxime
	Roelofsen et al., 2022 [2]

	Ceftazidime
	Delattre et al., 2012 (preferred) [3]
Georges et al., 2009 [4]

	Ceftriaxone
	Garot et al., 2011 (preferred) [5]
Bos et al., 2018 [6]

	Cefuroxime
	Carlier et al., 2014 (preferred) [7]
Asin-Prieto et al., 2015 [8]
Alqahtani et al., 2018 [9]

	Ciprofloxacin
	Khachman et al., 2011 [10]

	Flucloxacillin
	Jager et al., 2020 (preferred) [11]
Ulldemolins et al., 2010 [12]

	Meropenem
	Sjövall et al., 2018 (preferred) [13]
Delattre et al., 2012 [3]
Li et al., 2006 [14]

	Piperacillin
	Andersen MG et al., 2018 [15]
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	Antibiotic
	Maximum daily dose (mg)

	Amoxicillin
	12000

	Cefotaxime
	12000

	Ceftazidime
	9000

	Ceftriaxone
	4000

	Cefuroxime
	6000

	Ciprofloxacin
	1800

	Flucloxacillin
	12000

	Meropenem
	6000

	Piperacillin
	18000
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Table S6. Inclusions per study hospital
	Study Hospital
	Hospital Type
	No. ICU beds
	No. randomized patients
	No. patients eligible for analysis
	No. patients randomized to MIPD
	No. patients randomized to standard dosing

	Eramsus Medical Center
	Academic
	54
	161
	147
	72
	75

	Haga hospital
	Teaching Hospital
	18
	113
	94
	45
	49

	Haaglanden Medical Center
	Teaching Hospital
	16
	73
	63
	33
	30

	Amphia Hospital
	Teaching Hospital
	24
	21
	10
	5
	5

	Franciscus Gasthuis & Vlietland
	Teaching Hospital
	18
	34
	34
	17
	17

	Groene Hart Hospital
	Teaching Hospital
	10
	20
	17
	6
	11

	Isala Hospital
	Teaching Hospital
	32
	21
	16
	8
	8

	Diakonessenhuis
	Teaching Hospital
	13
	7
	7
	3
	4
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	MIPD
	Standard dosing
	Overall

	 
	(N=189)
	(N=199)
	(N=388)

	Weight (kg), Median (IQR)
	82.0 (70.0-100)
	80.0 (70.0-90.1)
	80.0 (70.0-95.3)

	Surgery in 72 hours before admission
	62
	55
	117

	Admission Diagnosis
	 
	
	

	Sepsis, respiratory
	48
	59
	107

	Sepsis, Gastrointestinal
	30
	24
	54

	Neurological, CVA
	16
	10
	26

	Trauma, neurological
	12
	11
	23

	Respiratory, Viral pneumonia
	7
	14
	21

	Cardiovascular, cardiac arrest
	11
	8
	19

	Respiratory, Aspiration
	5
	9
	14

	Other
	9
	4
	13

	Surgical, Cardiovascular
	8
	4
	12

	Sepsis, other
	2
	8
	10

	Surgical, Cardiovascular elective
	4
	6
	10

	Sepsis, Cutaneous
	1
	8
	9

	Surgical, Respiratory
	3
	6
	9

	Sepsis, Urinary
	6
	2
	8

	Cardiovascular, shock
	4
	4
	8

	Neurological, other
	5
	2
	7

	Trauma, no head
	3
	4
	7

	Respiratory, COPD
	4
	2
	6

	Respiratory, Airway obstruction
	3
	1
	4

	Surgical, Abdominal
	2
	2
	4

	Respiratory, other
	1
	2
	3

	Neurological, Meningitis
	0
	2
	2

	Surgical, other
	0
	2
	2

	Respiratory, Pleural effusion
	2
	0
	2

	Respiratory, Edema noncardiac
	1
	1
	2

	Surgical, Abdominal elective
	1
	1
	2

	Digestive, Pancreatitis
	0
	1
	1

	Cardiovascular, surgery
	1
	0
	1

	Respiratory, Asthma
	0
	1
	1

	Respiratory, ARDS
	0
	1
	1

	Antibiotic
	 
	
	

	Amoxicillin
	3
	8
	11

	Cefotaxime
	0
	1
	1

	Ceftazidime
	8
	7
	15

	Ceftriaxone
	54
	54
	108

	Cefuroxime
	37
	38
	75

	Ciprofloxacin
	47
	47
	94

	Flucloxacillin
	7
	9
	16

	Meropenem
	25
	27
	52

	Piperacillin
	8
	8
	16
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Table S8. Microbiology data
	 
	MIPD
	Standard dosing
	Overall

	 
	(N=148)
	(N=154)
	(N=302)

	Gram positive pathogens, No (%)
	 
	 
	 

	Staphylococcus aureus
	6 (4.1%)
	11 (7.1%)
	17 (5.6%)

	Coagulase-negative staphylococcus
	20 (13.5%)
	23 (14.9%)
	43 (14.2%)

	Streptococcus pneumoniae
	5 (3.4%)
	9 (5.8%)
	14 (4.6%)

	Enterococcus faecium
	5 (3.4%)
	7 (4.5%)
	12 (4.0%)

	Enterococcus faecalis
	1 (0.7%)
	5 (3.2%)
	6 (2.0%)

	Other streptococcus species
	7 (4.7%)
	8 (5.2%)
	15 (5.0%)

	Other gram positive
	7 (4.7%)
	6 (3.9%)
	13 (4.3%)

	Gram negative pathogens, No (%)
	 
	 
	 

	Klebsiella species
	12 (8.1%)
	17 (11.0%)
	29 (9.6%)

	Escherichia coli
	12 (8.1%)
	15 (9.7%)
	27 (8.9%)

	Pseudomonas species
	14 (9.5%)
	7 (4.5%)
	21 (7.0%)

	Citrobacter species
	6 (4.1%)
	6 (3.9%)
	12 (4.0%)

	Enterobacter species
	9 (6.1%)
	3 (1.9%)
	12 (4.0%)

	Serratia marcescens
	6 (4.1%)
	4 (2.6%)
	10 (3.3%)

	Proteus species
	6 (4.1%)
	3 (1.9%)
	9 (3.0%)

	Haemophilus species
	3 (2.0%)
	3 (1.9%)
	6 (2.0%)

	Acinetobacter species
	2 (1.4%)
	3 (1.9%)
	5 (1.7%)

	Stenotrophomonas maltophilia
	3 (2.0%)
	2 (1.3%)
	5 (1.7%)

	Other gram negative
	14 (9.5%)
	15 (9.7%)
	29 (9.6%)

	Fungi, No (%)
	 
	 
	 

	Candida albicans
	6 (4.1%)
	1 (0.6%)
	7 (2.3%)

	Other candida species
	4 (2.7%)
	2 (1.3%)
	6 (2.0%)

	Aspergillus fumigatus
	0 (0%)
	3 (1.9%)
	3 (1.0%)

	Other, No (%)
	0 (0%)
	1 (0.6%)
	1 (0.3%)


Multiple pathogens per patients possible



Table S9a. Dosing advise given in MIPD group
	
	T1
	T3
	T5
	Overall

	 
	(N=189)
	(N=117)
	(N=60)
	(N=366)

	Equal
	105 (55.6%)
	79 (67.5%)
	47 (78.3%)
	231 (63.1%)

	Higher
	54 (28.6%)
	16 (13.7%)
	5 (8.3%)
	75 (20.5%)

	Lower
	17 (9.0%)
	11 (9.4%)
	3 (5.0%)
	31 (8.5%)

	None, AB cessation
	5 (2.6%)
	4 (3.4%)
	5 (8,3%)
	14 (3.8%)

	None, ICU discharge 
	8 (4.2%)
	7 (6.0%)
	0 (0%)
	15 (4.1%)


Dose adjustments adviced after initial dosing in the MIPD group.

[bookmark: _Toc107218935]Table S9b. Dose adjustments in standard dosing group
	Dose adjustment
	(N=22)

	Higher
	7 

	Lower
	15


Dose adjustments after initial dosing in the standard dosing group.

[bookmark: _Toc107218939]Table S10. Target attainment over time 
	
	MIPD
	Standard dosing

	
	T1
	T3
	T5
	T7 
	T1
	T3
	T5
	T7 

	 
	(N=189)
	(N=116)
	(N=60)
	(N=21)
	(N=197)
	(N=106)
	(N=48)
	(N=26)

	Above target
	26 (13.8%)
	14 (12.1%)
	7 (11.7%)
	2 (9.5%)
	15 (7.6%)
	8 (7.5%)
	3 (6.3%)
	0 (0%)

	At target
	105 (55.6%)
	69 (59.5%)
	36 (60.0%)
	15 (71.4%)
	120 (60.9%)
	64 (60.4%)
	24 (50.0%)
	15 (57.7%)

	Below target
	58 (30.7%)
	33 (28.4%)
	17 (28.3%)
	4 (19.0%)
	62 (31.5%)
	34 (32.1%)
	21 (43.8%)
	11 (42.3%)
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Table S11 Adverse events within 6 months after initiation of antibiotic
	Adverse Event
	MIPD
	Standard dosing

	Rehospitalization or readmission to the ICU
	23
	27

	Adverse reaction to drug administration *
	1
	0

	Death
	69
	64

	Leukopenia †
	17
	13

	Trombocytopenia ‡
	21
	11

	Erythema / Urticaria
	3
	2

	Candidiasis §
	1
	0

	Convulsions
	1
	2

	Tromboflebitis
	2
	0


ICU: Intensive Care Unit; MIPD: Therapeutic drug monitoring
* consisted of hypotension during rapid infusion
† Defined as leukocyte count lower than 3.5 x 10^9
‡ Defined as thrombocyte count lower than 50
§ Defined as positive galactomannan test
Table S12. Post Hoc: Length of stay including transferred patients
	Outcome
	MIPD
	Standard therapy
	Crude effect (95% CI)
	P-value

	ICU LOS, median (IQR)
	11.0 (5.0-22.0)
	8.0 (3.0-21.0)
	1.13 (0.93-1.38) †
	0.22

	ICU LOS after T0, median (IQR)
	8.0 (3.0-14.0)
	6.0 (3.0-15.0)
	1.08 (0.89 - 1.31) †
	0.40

	ICU free days alive, median (IQR) * 
	15.0 (0-23.0)
	17.0 (0-24.5)
	 
	0.21 ‡


ICU LOS: Intensive care unit length of stay; CI: Confidence interval
* at 28 days after start of studied antibiotic.
† Analysed with Poission regression, reported as incidence risk ratio
‡ Analysed with Mann-Whitney U test

[bookmark: _Toc107218941]Table S13. Post Hoc analysis ICU LOS in subgroups
	
	MIPD
	Standard treatment
	

	subgroup
	n
	median ICU LOS (IQR)
	n
	Median ICU LOS (IQR)
	IRR (95% CI)

	Per Protocol
	116
	14 (8 - 28)
	106
	11.5 (5 - 24)
	1.18 (0.95 - 1.48)

	Patients receiving beta-lactams
	142
	10 (4 - 22)
	152
	7.5 (3 – 19.2)
	1.2 (0.96 - 1.52)

	Patients receiving ciprofloxacin
	47
	13 (8 – 19.5)
	47
	10 (4 - 25)
	0.96 (0.65 - 1.40)


IRR, Incidence rate ratio; CI: Confidence interval
IRR based on negative binomial poisson regression without corrections.
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Table S14 Post Hoc analysis of target attainment at T3 in subgroups
	subgroup
	T3 Target attained 

	
	MIPD
	Standard treatment

	Per Protocol
	59%
	60%

	Patients receiving beta-lactams
	65%
	67%

	Patients receiving ciprofloxacin
	43%
	35%
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	Antibiotic
	Amoxicillin
	Amoxicillin/Clavulanic acid
	Ceftazidim
	Ceftriaxone
	Cefuroxime
	Ciprofloxacin
	Flucloxacillin
	Meropenem
	Piperacillin/tazobactam

	(mg)
	(N=2)
	(N=1)
	(N=8)
	(N=54)
	(N=37)
	(N=47)
	(N=7)
	(N=25)
	(N=8)

	4 dd 1000
	2 (100%)
	
	
	
	
	
	2 (28.6%)
	
	

	2 dd 1000
	
	1 (100%)
	
	1 (1.9%)
	
	
	
	9 (36.0%)
	

	3 dd 1000
	
	
	1 (12.5%)
	
	
	
	
	11 (44.0%)
	

	3 dd 2000
	
	
	6 (75.0%)
	
	
	
	
	3 (12.0%)
	

	6 dd 1000
	
	
	1 (12.5%)
	
	
	
	5 (71.4%)
	
	

	1 dd 1000
	
	
	
	1 (1.9%)
	
	
	
	1 (4.0%)
	

	1 dd 2000
	
	
	
	49 (90.7%)
	
	
	
	
	

	2 dd 2000
	
	
	
	3 (5.6%)
	
	
	
	1 (4.0%)
	

	2 dd 1500
	
	
	
	
	5 (13.5%)
	
	
	
	

	3 dd 1500
	
	
	
	
	30 (81.1%)
	
	
	
	

	4 dd 1500
	
	
	
	
	2 (5.4%)
	
	
	
	

	2 dd 400
	
	
	
	
	
	17 (36.2%)
	
	
	

	3 dd 400
	
	
	
	
	
	29 (61.7%)
	
	
	

	3 dd 600
	
	
	
	
	
	1 (2.1%)
	
	
	

	3 dd 4500
	
	
	
	
	
	
	
	
	4 (50.0%)

	4 dd 4500
	
	
	
	
	
	
	
	
	4 (50.0%)
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	Antibiotic
	Amoxicillin
	Amoxicillin/
Clavulanic acid
	Cefotaxim
	Ceftazidim
	Ceftriaxon
	Cefuroxime
	Ciprofloxacin
	Flucloxacillin
	Meropenem
	Piperacillin/tazobactam

	(mg)
	(N=1)
	(N=7)
	(N=1)
	(N=7)
	(N=54)
	(N=38)
	(N=47)
	(N=9)
	(N=27)
	(N=7)

	4 dd 1000
	1 (100%)
	
	
	
	
	
	
	
	
	

	2 dd 1200
	
	1 (14.3%)
	
	
	
	
	
	
	
	

	4 dd 1200
	
	5 (71.4%)
	
	
	
	
	
	
	
	

	6 dd 1200
	
	1 (14.3%)
	
	
	
	
	
	
	
	

	3 dd 1000
	
	
	1 (100%)
	1 (14.3%)
	
	
	
	1 (11.1%)
	20 (74.1%)
	

	2 dd 1000
	
	
	
	1 (14.3%)
	
	
	
	
	3 (11.1%)
	

	2 dd 2000
	
	
	
	2 (28.6%)
	4 (7.4%)
	
	
	
	
	

	3 dd 2000
	
	
	
	3 (42.9%)
	
	
	
	1 (11.1%)
	3 (11.1%)
	

	1 dd 2000
	
	
	
	
	50 (92.6%)
	
	
	
	
	

	2 dd 1500
	
	
	
	
	
	3 (7.9%)
	
	
	
	

	3 dd 1500
	
	
	
	
	
	35 (92.1%)
	
	
	
	

	1 dd 400
	
	
	
	
	
	
	1 (2.1%)
	
	
	

	2 dd 400
	
	
	
	
	
	
	8 (17.0%)
	
	
	

	3 dd 400
	
	
	
	
	
	
	38 (80.9%)
	
	
	

	4 dd 2000
	
	
	
	
	
	
	
	1 (11.1%)
	
	

	6 dd 1000
	
	
	
	
	
	
	
	4 (44.4%)
	
	

	6 dd 2000
	
	
	
	
	
	
	
	2 (22.2%)
	
	

	3 dd 500
	
	
	
	
	
	
	
	
	1 (3.7%)
	

	3 dd 4500
	
	
	
	
	
	
	
	
	
	4 (57.1%)

	4 dd 4500
	
	
	
	
	
	
	
	
	
	3 (42.9%)



[bookmark: _Toc107218947]Figure S1. Cumulative recruitment 

Inclusion reaches a plateau in March and December 2020 due to a significant increase of ICU admission of COVID-19 related infections, which resulted in a diminished inclusion rate.


Figure S2. SOFA score distribution at T0
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