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One si1ze fTi1ts All ?

Objectit pharmacodynamique précis
L>efficacitée est associee au rapport entre CMI et
exposition a I’antibiotique

Une part de la toxicité est li1ée aux
concentrations de 1’antibirotique
aminosides
glycopeptides
Beta Lactamines



Table 1 Convulsing activity of beta-lactams compared to penicillin G, from [67, 69, 70]

Beta-lactam Relative pro-convulsive activity (reference: penicillin G = 100)
Cefazolin 294
Cefepime 160
Penicillin G 100
Imipenem /1
Aztreonam 47
Ampicillin 21
Ceftazidime 17
Meropenem 16
Ceftriaxone 12
Piperacillin 11
Cefotaxime 8,8
Cefoxitine 18
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Figure 1. The boxplot of antibiotic concentrations observed at 50% (A4) and 100% (B8) of the dosing interval. Median, interquartile range, and range are
presented. The y-axes are presented on a logs scale.

Roberts JA et al. Clin Infect Dis; 2014



é mecan  Antimicrobial Agents @?r‘““ﬁ“aﬂ‘

SOCIETY FOR

microsioLocy ANC Chemotherapy

Pharmacokinetic Variability of Daptomycin during Prolonged Therapy
for Bone and Joint Infections

1200

1200

1000

il

GO0

Daptomycin Daily AUC {mg. hil}

Goutelle S.

Antimicrob Agents Chemothe
60:3148 —3151.

H oe = o . 128 - e o doi:10.1128/AAC.02597-15.

Days of Thorapy

a0

A0

FIG 3 Intraindividual changes in daptomycin AUC during therapy. For ease
of graphical display, only data from six individuals who had four or more TDM
occasions with the same daptomycin daily dose are shown. The AUC values
calculated for 24 h were estimated from the final model.



Les causes de I’iIncertitude sur les {C} de
I’antibiotique

L”antibiotiqu Hétérogénéités inter & intra individuelles
Inter-actions médicamenteuses

La bactérie Rapport entre {C} et CMI etroit

L”infection Gravité / neutropénie
Tissus « difficiles »

Le malade Désordres métaboliques / defaillances

d”’organes / hypoalbuminémie

Modifications dans les situations ponderales extréme
Neutropénie

Bralé

Troubles de I’absorption digestive



Early therapeutic monitoring of p-lactams and associated therapy

outcomes in critically ill patients
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Figure 2. Boxplot of fC,.;:MIC ratios for p-lactams administered in the ICU.
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Ceftazidime. ——
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% PTA

Définir les concentrations critiques a partir de
la PDT

Relation CMI - exposition
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Optimization of the treatment with beta- lactam antibiotics in critically ill patients - French Guidelines

Table 2 Target trough total (Cmin) or free (Cmin) plasma concentration following intermittent administration and target total (Css)
or free (fCss) steady-state plasma concentration following continuous administration for the main beta-lactam antibiotics

Free Recommended target concentrations® MIC threshold” Ref.
E;{i;:tlon Documented infection Non-documented infection [130]

Amoxicillin = 80% fCmin or fCss 2 4x MIC Cmin tELO—SO"mg/L§ 8 mg/L (ECOFF E. coli) [131]
Cmin or Css < 80 mg/L Css 40-80 mg/L

Cefazolin = 15-20% fCmin or fCss = 4x MIC Cmin 40-80 mgfL‘é 2 mg/L (ECOFF S. aureus) [132]
Cmin or Css < 80 mg/L Css 40-80 mg/L

Cefepime 80% fCmin or fCss = 4x MIC Cmin 5-20 mg/L 1 mag/L (Enterobacteriaceae)®® [21, 72, 73]
Cmin < 20 mg/L Css 5-35 mg/L
Css <35 mg/L

Cefotaxime = 60-80% fCrmin or fCss = 4x MIC Cmin 25-60 mg/L 4 mg/L (ECOFF S. aureus) [133]
Cmin or Css < 60 mg/L Css 25-60 mg/L

Ceftazidime = 90% fCmin or fCss 2 4x MIC Cmin 35-80 mgx‘Lzé 8 mg/L (ECOFF P. aeruginosa) [77]
Cmin or Css < 80 mg/L Css 35-80 mg/L

Ceftriaxone = 10% fCmin = 4x MIC Cmin 20-100 mg/L 0.5 mg/L (ECOFF E. cloacae) [129]
Cmin < 100 mg/L

Cloxacillin = 10% fCrmin or fCss = 4x MIC Cmin 20-50 mgz‘L§ 0.5 mg/L (ECOFF S. aureus) [131]
Cmin ou Css < 50 mg/L Css 20-50 mg/L

Ertapenem =~ 10% fCmin ou fCss = 4x MIC Cmin 5-10 mg/L 0.125 mg/L (H. influenzae)®>® [117, 134]
Cmin <10 mg/L

Imipenem = 80% fCmin = 4x MIC Cmin 2.5-5 mg/L 0.5 mg/L (ECOFF E. coli) [135]
Cmin <5 mg/L

Meropenem = 100% fCmin ou fCss 2 4x MIC Cmin 8-16 mg/L§ 2 mg/L (ECOFF P. aeruginosa) [136]
Cmin ou Css < 16 mg/L Css 8-16 mg/L

Piperacillin = 80% fCmin ou fCss = 4x MIC Css 80-160 mg/L 16 mg/L (ECOFF P. aeruginosa) [75]

Css < 160 mg/L

Guilhaumou et al. Critical Care (2019) 23:104
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Early therapeutic monitoring of p-lactams and associated therapy
outcomes in critically ill patients
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Figure 3. Kaplan-Meier curves for days in ICU comparing patients based
on fT.wc achievement. Patients with 30day mortality were excluded
from this analysis. Patients with ICU stay >50 days were censored.



Amoxicillin therapeutic drug monitoring for endocarditis: A comparative study (EI-STAB).

206 El inclues, 140 a streptocoque, 66 a entérocoque.
114 malades ont bénéficié de TDM, avec en moyenne 4,7 mesures par malade.
Concentrations plasmatiques d’amoxicilline :

e La concentration plasmatique moyenne était de 41.2 + 19 mg/L

e Un surdosage (>80mg/L) a été constatée chez 12/114 (10%) malades
e Un sous dosage (<20mg/L) a été constaté chez 23/114 (20%) malades

Dorel M. International Journal of Antimicrobial Agents 62 (2023) 106821



Amoxicillin therapeutic drug monitoring for endocarditis: A comparative study (EI-STAB).

Table 2
Outcomes of 206 episodes of infective endocarditis with or without amoxicillin therapeutic drug monitoring
(TDM).

Characteristic Both groups (N= 206) TDM + (n=114) TDM - (n=92) P Value'
Primary endpoint
Average amoxicillin daily dose, g 10.6 + 2.8 10.0 £ 3.3 11.3 £ 2.0 0.003
Secondary endpoint
At least one dose change 87 (42) 76 (67) 11 (12) < 0.001
Acute kidney injury 54 (26) 26 (23) 28 (30) 0.22
Crystalluria 9 (4) 2 (2) 7 (8) 0.09
Encephalopathy 12 (6) 7 (6) 5 (5) 0.83
Mortality
In-hospital 17 (8) 7 (6) 10 (11) 0.22
One-year 39 (19) 16 (14) 23 (25) 0.046
Relapse 5(2) 2 (2) 3(3) 0.70

Dorel M. International Journal of Antimicrobial Agents 62 (2023) 106821



Individualized antimicrobial dose optimization: a systematic review and meta-
analysis of randomized contfoléetltgesds- 1241 ma‘lades

mortalité

Dose individualisation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
1.1.1 Antibiotics
De Gatta 1996 2 ar ] a3 1.6% 0.30[0.06,1.37] 19396
De VWaele 2014 3 21 5 20 2.2% 057 [0.16,2.08] 2014
Fournier 2018 ] 14 2 19 0.4% 0.20[0.01,3.91] 2018
Ewoldt 2022 50 189 49 189 321% 1.07 [0.76,1.51] 2022 .
Roggeveen 2022 45 132 483 120 3568% 0.85[0.62,1.18] 2022 —ir
Hagel 2022 27 1248 32 124 185% 0.84 [0.53,1.31] 2022 o
Subtotal (95% CI) 523 515 90.5% 0.89 [0.73,1.09] £
Total events 127 142

Heterogeneity. Tau®= 0.00; Chi*= 4.73, df= 5 (P = 0.45); F= 0%
Testfor overall effect Z=1.13 (P = 0.26)

1.1.2 Antifungals

Park 2012 11 A5 18 53  8.8% 0.53[0.31,1.13] 2012 —
Neoflos 2015 2 14 1 15 07% 214[0.22,21.10] 2015

Subtotal (95% Cl) 69 68  9.5% 0.69 [0.30, 1.62] R
Total events 13 19

Heterogeneity: Tau®= 010, Chi*=1.14, df=1 (P=0.29); F=12%
Test for overall effect. £=0.85 (P=0.40)

Total {(95% CI) 592 583 100.0% 0.86 [0.71, 1.05] "
Total events 140 161
it g - 4 R - - - R - l ] 1 1l
?EI?;UQEHEIT&:.I T?ru ;g??.fghlp—_ﬁd?’ﬁi cgf=7(P=0.45%8).F= 0% rD.D1 DH 1II:I 3 Dﬂl
estfor overall effect Z=1.49(P=10.14) Favours Dose individualisation Favours control

Testfor subgroup differences: Chif=0.31,df=1{P=058), F=0%

Sanz-Codina Clinical Microbiology and Infection 29 (2023) 845e85



Individualized antimicrobial dose optimization: a systematic review and meta-
analysis of randomized comlEgLideds - 1241 mallades

Echec clinique

Dose individualisation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% ClI M-H, Random, 95% CI
1.1.1 Antibiotics
De Gatta 1996 3] Jr 9 33 7.8% 0.59[0.24, 1.449] B
De Waele 2014 2 2 4 20 27% 0.48[0.10, 2.32]
Hagel 2022 K 59 57 69 78.9% 0.78 [0.63, 0.97] .
Subtotal (95% CI) 117 122 89.5% 0.76 [0.62, 0.94] 3
Total events 46 70

Heterogeneity: Tau®= 0.00, Chi*=0.78, df=2 (P = 0.68), F=0%
Test for overall effect: Z= 2.53 (P =0.01)

1.1.3 Antifungals

Meofytos 20135 1 14 ] 1D 1.7% 0.21 [0.03, 1.61]

Park 2012 6 37 12 34 8.9% 0.46[0.19, 1.09]

Subtotal (95% CI) 5 49 10.5% 0.41 [0.18, 0.90] o
Total events / g ¥

Heterogeneity: Tau*=0.00; Chi*= 047, df=1 (P=0.49); F=0%
Test for overall effect. £2=2.21 (P=0.03)

Total (95% CI) 168 171 100.0% 0.70 [0.54, 0.92] &

Total events 53 ar
Heterogeneity: Tau*= 0.01; Chi*=4.23, df=4 (P=0.38); F=5%

Test for overall effect. £= 2.62 (P = 0.009)

Test for subaroup differences: Chi*=2.22. df=1(P=0.14), F=54.9%

0.01 0.1 1 10 100
Favours Dose individualisation Favours control

Sanz-Codina Clinical Microbiology and Infection 29 (2023) 845e85



Individualized antimicrobial dose optimization: a systematic review and meta-
analysis of randomized comlEgLideds - 1241 mallades

Eradication microbiologique

Control Dose individualisation Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
1.1.1 Antibiotics
De Waele 2014 20 21 15 20 BfBE% 1.27[0.97, 1.66] 2014 '.'
Hagel 2022 27 48 23 A0 32.4% 1.22]0.83, 1.81] 2022 B Ll
Subtotal (95% Cl) 69 70 100.0% 1.25[1.00, 1.57] L 3
Total events 47 38

Heterogeneity: Tau®=0.00; Chi*=0.03, df=1 (P=0.86);, F= 0%
Test for overall effect: Z=2.00 (P =0.05)

Total (95% CI) 69 70 100.0% 1.25 [1.00, 1.57] -

Total events 47 38

?etf;ugen9|tyl:lT?ru FEPDQ;&mF:—DﬁUuEg'dfﬂ (P=0.86); F=0% 'EI.D1 [I.r1 ] TIIII 1DEII
BeyETOErsANEE ES EUNIE S 00 Favours control Favours Dose individualisation

Test for subgroup differences: Mot applicable

Sanz-Codina Clinical Microbiology and Infection 29 (2023) 845e85



Individualized antimicrobial dose optimization: a systematic review and meta-
analysis of randomized comlEgLideds - 1241 mallades

néphrotoxiciteée
Dose individualisation Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% Cl
De Gatta 14996 o If 14 33 26.7% 0.32[0.13,0.79) 1996 P —
Fea 2002 0 16 1 16 1% 0.33[0.01, 762 2002
Roggeveen 2022 44 115 50 91 701% 0.70[0.52 094 2022 . B
Total (95% CI) 168 140 100.0% 0.55 [0.31, 0.97] R =
Total events 49 65
_Il—_letnta:ngenewyl:l T?fu :é]_l]g ;hlp:-zﬁeu?;i df=2(P=0.24), F=30% 'I]_l:l1 0:1 ) '1'l:| 1l:|l:l'
estfor overall effect 2= 2.07 (P = 0.04) Favours Dose individualisation Favours control

Sanz-Codina Clinical Microbiology and Infection 29 (2023) 845e85
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