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Table S1. Overview of the population pharmacokinetic models used to inform the pharmacoki-
netic/pharmacodynamic (PKPD) model (bold scenarios mark the default settings adopted for sim-
ulations of other populations).

Ref. Population Covariates, Dosing Sampling Slmula}ted
parameters scenarios
Li Adults with CLCR Bw_CL, 500/1000/ 3 dose Plasma
etal. intra- Age CL, WT_V 2000 mg, interval or Kerowth, Kdeath 100%, -40%
2006 abdominal (CLCR=83 mL/min, 0.5/3 h, q8h steady state, Initial bacterial load 10¢
infections, Age=35y, n=341 and 108 CFU/mL
CAP or VAP WT=70 kg) ARU551 (MIC 16 mg/L):
(n=79) CL=14.6 L/h, ECs0 4.4-35.4 mg/L
V1=10.8 L, V2=12.6 L, ATCC27853 (MIC 1 mg/L)
Q=18.6 L/h CLCR 30/250 mL/min
Delattre Patients with CLCR_CL 1000 mg, 1,1.5,45,6 or Plasma,
etal. severe sepsis (CLCR=100 mL/min) 0.5 h, g8h 8,24 h, first24  lung (30% exposure)
2012 or septic shock ~ WT_all parameters h of therapy
(n=19) (WT=70 kg)
CL=9.87 L/h,
V1=24.41,V2=7.01L,
Q=497 L/h
Roberts Critically ill CLCR_CL 1500 mg Day 1: 0-8 h Plasma,
etal. with sepsis, (CLCR=100 mL/min) (1%t dose), (15x) lung (30% exposure)
2009 no renal dys- CL=13.6 L/h, then 1000 mg Days 2-5: 0-8 h
function V1=791L, V2=1481L, q8h; (9%)
(n=10) Q=56.3 L/h 3000 mg/24h n=222
+LD 500 mg
Doh Burns patients CLCR_CL, 500-1000mg, 0,1,2,4,6,8, Plasma
et al. (n=59) Oedema_V1 0.5h, 9,24 and 25 h
2010 (CLCR=135 mL/min)  q8h/q12h (after start of
CL=4.45L/h, 4th dose)
V1=17.0L, V2=10.1 L,
Q=5.25L/h
Wittau Morbidly Fat free mass on all 1000 mg, <8h (0.5, 1,2, Plasma,
et al. obese, parameters 15 min, q8h 3,5, 8 h) after subcutaneous tissue (SC),
2010 intraperitoneal (FFM=53 kg) 4t dose peritoneal fluid (PF)
surgery CL=18.7 L/h,
(n=6) V1=2151L, V2=6.16 L,
Q=29.4L/h,
FSC=0.721, FPF=0.943
Lu Patients with No covariates 1000 mg, during inf., Plasma,
etal. meningitis af-  c1=2221/h, q8h/q6h, 0.17,2,4 h af- cerebrospinal fluid (CSF)
2015 ter neurosur- V1=1791,V2=3841L, 2000 mg, ter, or: at inf.
gery Q=179 L/h, 1g/h, q8h end,1h,3h
(n=82) VCSF=0.13 L, after end, be-
QCSF=0.01 L/h, fore next
PC=0.172

Abbreviations: Ref.: Reference, CAP: community-acquired pneumonia; VAP: ventilator-associated
pneumonia; CLCR: creatinine clearance; CLCR_sw: CLCR calculated based on ideal body weight;
WT: total body weight; CL: clearance; V1/V2: central/peripheral volume of distribution; Q: inter-
compartmental clearance; FSC/FPF: factors quantifying penetration of meropenem in subcutaneous
tissue and peritoneal fluid; CSF: cerebrospinal fluid; PC: transfer multiplier between central and
CSF compartment; q6h/q8h/q12h: every 6/8/12 h; LD: loading dose; inf.: infusion; Kgrowth/Kdeatn:
growth/death rate constant in PKPD model; CFU: colony-forming unit.
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Table S2. Total bacterial load at 8 h and 24 h after start of therapy based on median PKPD profiles.

Total bacterial load (Btwt, median profile)

TDD ~3000 mg/day

TDD ~6000 mg/day

Model Population Scenario ti::; 1 122(})1mg CI3000 mg/24h 1T zgg%mg CI 6000 mg/24h
LD LD LD LD
0.5h 3h nolD 500 1000 0.5h 3h nolD 500 1000
Li Default (Plasma, 8h 729 728 779 713 640 649 595 630 559 492
2006 Infected adults CLCR 83 mL/min,
MIC 16 mg/L) 24h | 914 904 902 907 900 739 578 562 534 527
Doh Burns Plasma 8h 727 731 78 719 646 656 603 640 569 5.03
2010 24h [ 913 905 9.02 907 903 754 592 574 539 5.28
Plasma 8h 690 697 758 662 545 544 521 582 499 4.26
Delattre Sepsis 24h | 812 800 855 785 647 525 524 524 524 5.24
2012 Lung 8h 806 812 816 811 795 761 777 802 793 7.70
24h 905 9.04 9.04 905 906 9.08 9.02 901 9.02 9.5
Plasma 8h 712 718 772 698 6.09 618 573 611 533 4.64
Roberts Sepsis 24h | 897 894 900 9.02 873 647 542 532 526 525
2009 Lung 8h 806 813 817 813 799 766 7.85 806 800 7.82
24h 905 905 9.05 905 906 916 9.04 904 9.05 9.6
Plasma 8h 751 765 802 765 715 7.03 658 722 677 625
Lu 24h 920 9.07 9.04 9.08 913 88 768 874 852 813
Neurosurgery :
2016 Cerebrospinal 8h 818 818 818 818 818 818 8.18 818 8.18 8.18
fluid 24h 905 905 905 9.05 905 905 9.05 905 905 9.5
Plasima 8h 739 756 795 751 681 660 632 691 636 5.63
24h 919 907 704 9.09 916 777 687 765 713 642
Wittau Obese s.c. interstitial 8h 768 7.87 808 787 737 697 692 755 724 6.66
2015 space fluid 24h 915 9.04 904 906 912 872 856 897 897 883
Peritoneal 8h 743 760 797 756 689 665 639 701 649 577
fluid 24h | 842 835 871 853 839 776 69 721 692 655
. 8h 644 633 7.03 561 453 496 454 4.89 417 3.95
CLCR30mL/min ¢80 623 671 549 526 522 523 524 524 524
CLCR 250 mL/min — h 772 789 810 787 753 736 703 768 738 699
24h 915 9.05 9.05 9.07 910 9.8 88 903 905 9.07
8h 550 471 419 390 3.85 451 398 3.88 3.85 3.80
ECs0 4.4 mg/L
24h 572 522 524 523 519 469 5.02 516 515 5.10
ECx08.8 mg/L 8h 649 595 630 492 434 551 471 420 395 3.90
24h | 739 578 562 527 525 523 522 524 524 523
Li Infected ECa 35.4 mg/L 8h 7.82 800 812 797 762 729 728 779 757 713
2006 adults ' 24h 911 9.04 9.04 9.06 9.09 914 9.04 9.02 9.04 9.7
Kgonts, Kiout40% 8 h 641 640 692 625 552 561 507 543 473 414
24h | 716 7.06 826 7.64 687 490 443 443 442 442
Kgont 40% 8h 616 615 667 600 527 536 482 518 448 3.98
24h 642 632 757 690 613 416 3.68 3.68 3.67 3.67
Higher initial 8h 901 897 911 885 831 841 790 819 757 695
bact. load (S) 24h 897 889 892 892 897 875 763 726 719 7.0
Higher initial 8h 9.00 89 910 884 830 840 7.88 818 756 6.98
bact. load (SR) 24h 896 889 892 892 897 875 762 726 719 720

Abbreviations: TDD: total daily dose; II: intermittent dosing; CI: continuous infusion; q8/24h: every
8/24 hours; LD: loading dose (in mg); CLCR: creatinine clearance; MIC: minimum inhibitory con-
centration; s.c. subcutaneous; ECso: drug concentration (mg/L) that produces 50% of maximum
achievable kill rate constant; kgrowth: rate constant of bacterial growth; kdeath: rate constant of
natural bacterial death; higher initial bacterial load: 8 log10 CFU/mL, either assumed to be suscep-
tible (S) or with an initial fraction in the resting state (SR); categories/colour code (scenarios with
initial bacterial load 6 logl0 CFU/mL): bacteriostasis/net bacterial kill (bold values): >5-6 log10
CFU/mL (beige), >4-5 logl0 CFU/mL (light cyan), <4 logl0 CFU/mL (mint); net bacterial growth
(non-bold values): >6-7 log10 CFU/mL (light red), >7-8 log10 CFU/mL (lilac), >8 log10 CFU/mL (vi-
olet red). Colours were intended to be accessible to people who are colour-blind (https://davidmath-
logic.com/colorblind; access date 26.07.2022).
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Table S3. fT>umic at 8 h and 24 h after start of therapy based on median PKPD profiles.
fT>mic (median profile)
TDD ~3000 mg/day TDD ~6000 mg/day
Model Population Scenario fT e 111000 mg CI 3000 mg/24h 112000 mg CI 6000 mg/24h
time q8h q8h
LD LD LD LD
05h 3h nolD 500 1000 05h 3h nolLD 500 1000
Li Default (Plasma, 8h 146 122 0 6.7 219 296 428 07 518 981
2006 Infected adults CLCR 83 mL/min,
MIC 16 mg/L) 24 h 149 146 0 2.2 7.3 30.2 439 669 829 993
Doh Burns Plasma 8h 165 129 0 7.7 223 279 417 0 19.6 98.3
2010 24 h 16.8 15.0 0 2.6 74 28.7 431 519 659 994
8h 20.6 179 0 5.3 448 491 573 543 871 973
Plasma
Delattre Sepsis 24h 242 254 0 2.6 154 531 653 848 95.7 99.1
2012 Lung 8h 0 0 0 0 0 2.2 0 0 0 0
24 h 0 0 0 0 0 8.5 0 0 0 0
8h 188 15.0 0 54 30.2 359 475 450 949 99.0
Plasma
Roberts Sepsis 24 h 193 16.5 0 1.8 10.1  36.5 489 817 893 99.7
2009 Lung 8h 0 0 0 0 0 2.3 0 0 0 0
24 h 0 0 0 0 0 7.1 0 0 0 0
8h 12.7 0 0 4.6 154 20.8 34.6 0 6.5 204
Plasma
Lu Neurosurgery 24 h 12.8 0 0 1.5 5.1 20.8  34.7 0 2.2 6.8
2016 Cerebrospinal 8h 0 0 0 0 0 0 0 0 0 0
fluid 24 h 0 0 0 0 0 0 0 0 0 0
Plasma 8h 14.2 0 0 0.4 194 28.7 377 0 0.4 35.0
24 h 144 0 0 0.1 6.5 28.7  38.3 0 0.1 11.7
Wittau Obese s.c. interstitial 8h 2.6 0 0 0 3.3 74 8.5 0 0 4.6
2015 space fluid 24 h 8.0 0 0 0 3.3 224  26.0 0 0 4.6
Peritoneal 8h 4.5 0 0 0 6.0 9.3 12.2 0 0 104
fluid 24 h 13.5 0 0 0 6.0 28.0 36.9 0 0 104
. 8h 29.0 344 0 340 983 585 709 747 973 99.0
CLCR30mL/min )1 555 405 0 165 486 617 763 915 991 997
CLCR 250 mL/min 8h 8.3 0 0 3.1 9.2 142 277 0 3.3 104
24 h 8.3 0 0 1.0 3.1 143 28.1 0 1.1 3.5
8h 471 629 896 99.8 100 652 820 969 99.8 100
ECs0 4.4 mg/L
24h 475 640 965 999 100 658 831 99.0 999 99.8
ECs0 8.8 mg/L 8h 29.6 428 0.7 981 994 471 629 896 99.0 999
24 h 302 439 669 993 99.7 475 64.0 965 99.7 99.9
Li Infected 8h 5.6 0 0 0 6.2 146 122 0 0 6.7
2006 adults ECod5dmg/l  oyh 58 0 0 0 21 149 146 0 0 22
Kerouth, Kaeatn ~40% 8h 146 122 0 6.7 219 39.6 428 0.7 51.8 993
24 h 149 146 0 2.2 7.3 30.2 439 669 829 98.1
Kerouth -40% 8h 14.6 122 0 6.7 219 39.6 4238 0.7 51.8 99.3
24 h 149 146 0 2.2 7.3 30.2 439 669 829 98.1
Higher initial 8h 146 122 0 6.7 219 39.6 428 0.7 51.8 993
bact. load (S) 24 h 149 146 0 2.2 7.3 302 439 669 829 98.1
Higher initial 8h 146 122 0 6.7 219 39.6 428 0.7 51.8 993
bact. load (SR) 24 h 149 146 0 2.2 7.3 302 439 669 829 98.1

Abbreviations: TDD: total daily dose; II: intermittent dosing; CI: continuous infusion; q8/24h: every
8/24 hours; LD: loading dose (in mg); CLCR: creatinine clearance; MIC: minimum inhibitory
concentration; s.c. subcutaneous; ECso: drug concentration (mg/L) that produces 50% of maximum
achievable kill rate constant; kgrowth: rate constant of bacterial growth; kdeath: rate constant of
natural bacterial death; higher initial bacterial load: 8 logl0 CFU/mL, either assumed to be
susceptible (S) or with an initial fraction in the resting state (SR); categories/colour code: fT>mic=95-
100% (bold/underlined, mint), fT>mic=40-<95% (bold, light cyan), fT>mic=20-<40% (italic, beige),
fT>mic=10-<20% (non-bold/non-italic, light red), fT>mic=<10% (non-bold/non-italic, violet red). Col-
ours were intended to be accessible to people who are colour-blind (https://davidmathlo-
gic.com/colorblind; access date 26.07.2022).
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Figure S1. Concentration-time profile of meropenem (MEM, Figure a) and resulting bacterial load
over time for a resistant Pseudomonas aeruginosa strain (ARU552, Figure b) given approved standard

dosing of meropenem (1000 mg every 3 hours administered as 0.5-h infusions).
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Figure S2. Concentration-time profiles of meropenem (MEM) and resulting bacterial load over time
for a resistant Pseudomonas aeruginosa strain in six different patient populations (a-f) given three
dosing regimens: (i) 2000 mg every 8 hours administered as 0.5-h infusions, (ii) 2000 mg every
8 hours administered as 3-h infusions, and (iii) 6000 mg/24 h administered as continuous infusion
following a loading dose of 1000 mg.
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Figure S3. Total bacterial load (B, Figures a and b) and fT>mic (time that meropenem concentrations
exceed the minimum inhibitory concentration, Figures c and d) reached by 95% (Figures a and c) or
50% (Figures b and d) of the patient (pat.) population at 8 h after start of therapy given different
scenarios. Sepsis I: Delattre et al. [23]; Sepsis II: Roberts et al. [22] (no renal dysfunction); ECso: drug
concentration that produces 50% of Emax (maximum achievable kill rate constant); CLCR: creatinine
clearance; kgrowth: rate constant of bacterial growth; kdeath: rate constant of natural bacterial
death; higher inoculum: initial bacterial load of 8 log10 CFU/mL, either assumed to be susceptible
or with an initial fraction in the resting state; scenarios marked with an asterisk * refer to a mixed
adult population (default scenario; Li et al. [21]); CI: continuous infusion; LD: loading dose; q8h:

every 8 hours.
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Figure S4. fT>smic (time that meropenem concentrations exceed four times the minimum inhibitory
concentration) reached by 95% (Figure a) or 50% (Figure b) of the patient population at 24 h after
start of therapy given different scenarios. Sepsis I: Delattre et al. [23]; Sepsis II: Roberts et al. [22] (no
renal dysfunction); ECso: drug concentration that produces 50% of Emax (maximum achievable kill
rate constant); CLCR: creatinine clearance; kgrowth: rate constant of bacterial growth; kdeath: rate
constant of natural bacterial death; higher inoculum: initial bacterial load of 8 log10 CFU/mL, either
assumed to be susceptible or with an initial fraction in the resting state; scenarios marked with an
asterisk * refer to a mixed adult population (default scenario; Li et al. [21]); CI: continuous infusion;
LD: loading dose; q8h: every 8 hours.
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Figure S5. Total bacterial load versus fT>mic (time that meropenem concentrations exceed the mini-
mum inhibitory concentration) reached by 95% (Poss, Figure a) or 50% (median; Figure b) of the
patient population at 8 h after start of therapy given different scenarios. Sepsis I: Delattre et al. [23];
Sepsis II: Roberts et al. [22] (no renal dysfunction); ECso: drug concentration that produces 50% of
Emax (maximum achievable kill rate constant); CLCR: creatinine clearance; kgrowth: rate constant of
bacterial growth; kdeath: rate constant of natural bacterial death; higher inoculum: initial bacterial
load of 8 log10 CFU/mL, either assumed to be susceptible or with an initial fraction in the resting
state; scenarios marked with an asterisk * refer to a mixed adult population (default scenario; Li et
al. [21]); CIL: continuous infusion; LD: loading dose; q8h: every 8 hours.
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Figure S6. Total bacterial load versus fT>s¢mic (time that meropenem concentrations exceed four
times the minimum inhibitory concentration) reached by 95% (Po.ss, Figures a and c) or 50% (me-
dian; Figures b and d) of the patient population at 24 h (Figures a and b) and 8 h (Figures c and d)
after start of therapy given different scenarios. Sepsis I: Delattre et al. [23]; Sepsis II: Roberts et al. [22]
(no renal dysfunction); ECso: drug concentration that produces 50% of Emax (maximum achievable
kill rate constant); CLCR: creatinine clearance; kgrowth: rate constant of bacterial growth; kdeath:
rate constant of natural bacterial death; higher inoculum: initial bacterial load of 8 log10 CFU/mL,
either assumed to be susceptible or with an initial fraction in the resting state; scenarios marked
with an asterisk * refer to a mixed adult population (default scenario; Li et al. [21]); CI: continuous
infusion; LD: loading dose; g8h: every 8 hours.





