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1. Criterios PK/PD: indispensables para establecer y revisar’los puntos de corte de sensibilidad
2. Discrepancias puntos de corte vs exposicion a.los antimicrobianos

3. Utilidad del analisis PK/PD en infecciones de dificil tratamiento: algunos ejemplos
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Establecimiento de los puntos de corte:
Criterios microbioldgicos + Criterios farmacocinéticos/farmacodinamicos (PK/PD) + Criterios de evolucion clinica

. EUROPEAN COMMITTEE
E U C A S T ON ANTIMICROBIAL
SUSCEPTIBILITY TESTING

European Soclety of Cnical Microbiology and Infectious Diseases

CLINICAL AND
/ LABORATORY
STANDARDS
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Criterios microbiologicos

1. Distribuciones de CMI (> 500 cepas clinicas de una especiefrente a un antibiotico) - -

Comité Espanol del
2. Aislados de la poblacion silvestre y aislados con diferentesniveles de resistencia adquirida Antibiograma

3. EUCAST define el concepto de ECOFF (poblacion silvestre o wild type). Semejante al ECV (epidemiological cutoff value) de CLSI
4. EUCAST remarca que los puntos de corte clinicos no deben dividir las distribuciones de CMI de la poblacidn silvestre (“wild type”)

*  Moresini Ml. Mesa 3. XIX Congreso SEIMC Sevilla 2015
* Turnidge J. et al. Clin Microbiol Infect. 2006; 12: 418-25
* www.eucast.org

*  https://coesant-seimc.org/

* CLSIM100 35th. 2025
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Criterios microbiolégicos

www.eucast.org

MIC distributions for Klebsiella pneumoniae, 2025-10-20
Species: Klebsiella pneumoniae (Method: MIC)
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Wildtype (WT) orga nisms: = 4 mgfL 208 observations 5] data sou rces) Wildtype (WT) 0rgani5rn5: =0.125 mgﬂ_ 7830 observations (32 data sources)
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Criterios

Cefepime / Klebsiella pneumoniae . e e
International MIC distribution - Reference database 2025-10-20 mleObl0|OglCOS
Based on aggregated distributions [Exposicién /CMl]
MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance
1g/8h 6 2g/12h L% . . elte L
— 8/ &/ ‘ ' Cociente inhibitorio =C_, /CMI
w30
2
5 C... 6,2%3,8mg/Lcon1g/12h
@
Ei:. o en 12 pacientes adultos con neumonia
% (Aitken SL et al. Int J Antimicrob
L) Agents 2015; 45:541-544)
:
S
%.o 0 C..in mg/L CMI % tiempo >
g mg/L CMI
£ 1g/8h  3,5mgiL 100
0 2g9/12h 1,7 mg/L 100
0.002 0.004 0.0080.016 0.03 0.06 16 32 64 128 256 512 100
2 g/8h 7 mg/L 0
Eﬂgﬁjeminlugical cut-off (ECOFF): 0.125 mg/L Confidence interval: 0.06 - 0.25 ‘ Guia Mensa. Utilidades. Betalactamicos IV.
Wildtype (WT) organisms: < 0.125 mg/L 7830 observations (32 data sources)

www.eucast.org



http://www.eucast.org/

Cefepimay Enterobacterales
Tres categorias sensibilidad (S, I, R)

Criterios

PK/PD

Cefepimay AP aeruginosa
Dos categorias sensibilidad (I, R)

Dos dosificaciones (estandar e incrementada)

1g/8h (Dosis estandar)

[ T>CMI 2 60%

Cefepime / Klebsiella pneumoniae
International MIC distribution - Reference database 2025-10-20
Based on aggregated distributions

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

% microorganisms (aggre

0.002 0.004 0.008 0.016 0.03 0.0§

64 128 256 512

MIC
Epidemiological cut-off (ECO 0
Wildtype (WT) organisms: < 0.125 mg/L

Confidence interval: 0.06 - 0.25
7830 observations (32 data sources)

Siempre dosis incrementada (2g/8h)

2g/8h IE 4h (Dosis =levada)

[ T>CMI 2 G0%

v

%g/L

toda la poblacion silvestre

% microorganisms (aggreg,

Cefepime / Pseudomonas aeruginosa
ernational MIC distribution - Reference database 2025-10-22
Based on aggregated distributions

MIC distributions include collated data from multiple sources, geographical areas and time periods and can never be used to infer rates of resistance

>
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=]

10

32 64

0.002 0.004 0.0080.016 0.03 0.06 0.125 0.25 0.5 128 256 512

MIC (mg/L)

1 16

MIC
Epidemiological cut-off (ECOFF): 8 mg/L
Wildtype (WT) organisms: £ 8 mg/L

Confidence interval: 8- 32
11355 observations (18 data sources)

* Frei CR et al.. J Antimicrob Chemother. 2008 Mar;61(3):621-8. doi:10.1093/jac/dkm536.
*  www.eucast.org
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c c Cefepima CMI =2 8 mg/L CMI < 8 mg/L
Criterios Sn | | | ceseat | e@sBupt | |
Bhat SV et al BGN Mortalidad a 28 o
de . 12 ¢/12h dias 54,8% \& 24,1% <0,01

evolucidn
clinica 100% -
, Asociadas a
75% W BSBL+ exposiciones
W ESBL- bajas < 3 g/dia
50% S
CLSI

25%

0%

Cefepima BGN Enterobacterias BGN Pseudomonas
Puntos de corte Segun dosis 1g/8h 6 2g/12h

. CLSIM100 35th. 2025 CLSN{N 2024 <25 (1g/12h) <85S
* Bhat SV et al. Antimicrob 4-8 SDD 161
Agents Chemother 2007 >16R >32R



Puntos de corte sensibilidad vs exposicion por PK/PD (levofloxacino)

Pacientes Levofloxacino | £ 2 mg/L Levofloxacino S < 0,5 mg/L Levofloxacino | £ 2 mg/L
CrCl 250
mL/min S. pneumoniae E. coli P. aeruginosa
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% cepas S. 76% 3% MIC (mg/L)
pneumoniae Target fAUC/MIC : fAUC/MIC = 1 fAUC/MIC = 12
EUCAST arge U =30 ucC =100 U =125
Dosing regimen

Lee YJ, Kang G, Zang DY, Lee DH. Development of a Population Pharmacokinetic Model of Levofloxacin in Healthy Adults and Identification of Optimal Dosing Regimens. Pharmaceuticals (Basel). 2025 Apr
25;18(5):621. doi: 10.3390/ph18050621.

© 500mgqi2zh & 750mgg24h O 500 mg g24h
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Puntos de corte sensibilidad vs exposicion por PK/PD (linezolid)
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Figure 2. Estimated probability of target attainment { PTA) values with the four dose regimens in each group of simulated patients.
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Figure 4. Estimated probability of target attainment (PTA) values with the
continuous infusion of linezolid at rates of 50 mg/h and 75 mg/h.

S. aureus con CMI 2 mg/L (58%) y 4 mg/L (8%)
EUCAST

Barrasa H, Soraluce A, Usén E, Sainz J, Martin A, Sanchez-lzquierdo JA, Maynar J, Rodriguez-Gascén A, Isla A. Impact of augmented renal clearance on the pharmacokinetics of linezolid: Advantages of continuous infusion from
a pharmacokinetic/pharmacodynamic perspective. Int J Infect Dis. 2020 Apr;93:329-338. doi: 10.1016/].ijid.2020.02.044.




Linezolid

-

A las 24-
48h en vez
de al dia 3

Comparison Cl vs. Il

Loading dose necessity

Future Directions

Cl improves PK stability and may reduce resistance risk. Clinical benefits seen
in septic shock and VAP, but data are limited. K

Patients with obesity, ARC, ARDS, or MIC 2 2% benefit more from CI.
Y o

Cl requires an initial loading dose to )t early underdosing.
Most common: 600 mg — 12EIE A
Essential for dose optimization: With AUC24h target: 160-300 mgrh/L and Css:
6.5-12 mg/L
Tm coz puede bajar trombocitopenia al dia 14 del 14,4% al
Limited vtmls. unclear monitoring protocols, and lack of EHR-

integrat ftware

Xre TDM and Al-driven software could improve real-time decision-
oA dose adjustments.

Fig. 1 Key aspects of continuous infusiof,Cl: Cefitinuous Infusion, ARC: Augmented Renal Clearance, ARDS: Acute Respiratory Distress Syndrome,
MIC: Minimum Inhibitory Concentration, RUM: Therapeutic Drug Monitoring, AUC24h: Area Under the Curve over 24 hours, Css: Steady-State Con-
| centration, EHR: Electronic Health Record (Registro Electrénico de Salud)

6,3%

1. Barrasa H, Valdazo C, Martin A. Continuous infusion of linezolid for critically ill patients: toward a new standard of care. Intensive Care Med. 2025 Jun;51(6):1157-1160. doi: 10.1007/s00134-025-07889-y. Epub 2025 Apr
12. Erratum in: Intensive Care Med. 2025 Sep;51(9):1747. doi: 10.1007/s00134-025-08004-x. 2. Wicha SG, et al. Population pharmacokinetics and toxicodynamics of continuously infused linezolid in critically ill patients. Int J
Antimicrob Agents. 2022 May;59(5):106572. doi: 10.1016/j.ijantimicag.2022.106572.



Efecto indculo en betalactamicos: el caso de cefazolina en S. aureus sensible a meticilina (SASM)

1. Infecciones por SASM nosocomiales aumentan 3,9% anual vs SARM
disminuyen un 6,9% anual (EEUU)

2. Bacteriemia por cualquier foco y El comparada con cloxacilina

a. Comparable en duracién y tasas de curacion clinica

b. Mejor tolerabilidad

c. Menor incidencia de IR

3. Las cepas portadoras de blaZ presentan efecto indculo frente a
cloxacilina y cefazolina

4. Betalactamasa variante A se asocia a mayor riesgo de fracaso
terapéutico

A 20+ B
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Created in BioRender. Srivastava, P (2025) https://BioRendercom/kzg2fgm

1. Srivastava P et al. The Cefazolin Inoculum Effect: An Underappreciated Factor in MSSA Treatment Strategies. Infect Dis Ther. 2025 Dec 20. doi: 10.1007/s40121-025-01283-3. 2. Jean B et al. B-Lactam
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Inoculum Effect in Methicillin-Susceptible Staphylococcus aureus Infective Endocarditis. JAMA Netw Open. 2024 Dec 2;7(12):e2451353. doi: 10.1001/jamanetworkopen.2024.51353.




Efecto indculo en betalactamicos: el caso de cefazolina en S. aureus sensible a meticilina (SASM)

=

No se suele estudiar el efecto indculo en la rutina del laboratorio.
Se han descrito métodos rapidos para detectar en SASM (Gémez-Villegas Sl et alf2025)
Marcadores subrogados con especificidad elevada: clindamicina R (92,9%) y erittemicina R (90,9%). VPN > 82% (Song KH

et al, 2017)
Nitrocefin Rapid Test
STEP 1D
p- lactamase induction with
ampicillin
STEP 1A . STEP 1B STEPIC
Vortex for 30s I— —
I . Vortex 30s and |
‘ + * Remove * BHI
10 | plus | .
@ the disk Vo | Amp |
. (sterile loop or tweezer) v T i\
Add Ampicillin disk Incubate 10 min W
to BHI broth atroom v
temperature TuL loop full of bacterial colonies from
BHI agar was resuspended in 1 ml of
ampicillin solution
STEP 7
Observation and
STEP 5 STEP & i ;
STEP 2 STEP 3 STEP 4 Centrifuge at 5,000 rpm for 10 ol pesution
Vortex for 2 min Incubation Vortex for 2 min min at room temperature ]
o . e T Color change
[ | | CzIE +
+ .
!
- [ L v v ol
. Harvestingof g nermatant Nitrocefin™—____ [-—-
supernatant A00pM
No color change
10 min at 3641°C | o— k CzIE -
! ! |
Repeat twice

1. Gomez-Villegas Sl et al. Validation of a modified rapid test to detect the cefazolin inoculum effect in methicillin-susceptible Staphylococcus aureus from bloodstream infections in hospitals from North
and Latin America. J Antimicrob Chemother. 2025 May 2;80(5):1437-1444. doi: 10.1093/jac/dkaf093.2. Song KH, et al; Korea INfectious Diseases (KIND) study group. Characteristics of cefazolin inoculum
effect-positive methicillin-susceptible Staphylococcus aureus infection in a multicentre bacteraemia cohort. Eur J Clin Microbiol Infect Dis. 2017 Feb;36(2):285-294. doi: 10.1007/s10096-016-2799-1.



Efecto indculo en betalactamicos: el caso de cefazolina en S. aureus sensible a meticilina (SASM)

1. La sensibilidad de Staphylococcus a cefazolina se infiere de la sensibilidad a cefoxitina.
2. Sise reporta para SASM se debe informar como | “Sensible, con incremento de exposicion”. 2 g/8 h

MIC distributions for Staphylococcus aureus

AGENT 0.002 0.004 0.008 0.016 003 006 01425 025 0.5 1 32 64 128 256 512 Distributions (T)ECOFF

359 3277 TBYO0 4718

Cefazolin  [ECOFF = 2] Sy eT>MIC 35%
Patients. PB(%): 91.6 £+ 6.7; Vd (L): 13.01 £ 4.4; t'2 (h): 1.8 £ 0.38 REEiIIIEIJ
1gx3 1gx4 |2gx3|2gx4

Conclusions 0.125 | 100 100 100 100
0.25 100 100 100 100
Avaiabe cinicaldata and PKIPD analyses stpportthe use of cefazolin and cefepime wih the curentisted dosage reqimens. 05| 99 99 100 100
PHIPD analysis support the use ofcefuroxime i, butpublished experence with s s s e and high dosages ae required. 1 98 99 99 99
PKIPD analyses suggest hat cefotaxime may notbe  refiable agent, especialy n senous Mieclions. This i also the case for 2| 89 95 97 99
ceftravane, afthough there is ongoing confroversy in the erature aboutis.le.and eficacy [Appendik-32], 4 61 77 0 05
8 17 31 60 77

1. https://www.eucast.org/fileadmin/eucast/pdf/guidance documents/Cephalosporins for Staphylococcus aureus Infections 20250224.pdf



https://www.eucast.org/fileadmin/eucast/pdf/guidance_documents/Cephalosporins_for_Staphylococcus_aureus_Infections_20250224.pdf
https://www.eucast.org/fileadmin/eucast/pdf/guidance_documents/Cephalosporins_for_Staphylococcus_aureus_Infections_20250224.pdf
https://www.eucast.org/fileadmin/eucast/pdf/guidance_documents/Cephalosporins_for_Staphylococcus_aureus_Infections_20250224.pdf

Ceftarolina S. aureus in complicated skin and skin structure infections: There is some PK-FD
evidence to suggest that isolates with MICs of 4 mg/L could be treated with high dose.

A. Canut et al. / International Journal of Antimicrobial Agents 45 (2015) 399-405
100 & i i =
a0
80
70 N—» S < R> ATU
- ECOFF
é 60 i~ 4
- ./|Ceftaroline (indications other than K 9’ 1
E, .
S pneumonia), . aureus
= Ceftaroline (pneumania), 3. aureus { { 1
0 =500 mg gql2h
20 —8—400 mg g12h Si CL¢, 30-50-mL/min N\ e
=dr=00 mg q8h
T NS— 13% CMI 1 mg/L
N A U\ E\&h._._._ 4% CMI 2 mg/L

0.008 0.015  0.03 0.06 0125 ¢ 0.25 0.5 1 2 4 8 16 32 B4 EUCAST
MIC (mg/L)

1. Canut A, Isla A, Rodriguez-Gascon A. Pharmacokinetic/pharmacodynamic analysis to evaluate ceftaroline fosamil dosing regimens for the treatment of community-acquired bacterial pneumonia and
complicated skin and skin-structure infections in patients with normal and impaired renal function. Int J Antimicrob Agents. 2015 Apr;45(4):399-405. doi: 10.1016/j.ijantimicag.2014.12.023.

2. Sunzel, M., Kujacic, M., Broadhurst, H., Li, J., & Edeki, T. (2014). Phase |, randomised single-and multiple-dose study of ceftaroline fosamil 600 mg every 12 h (60-min infusion) and every 8 h (120-
min infusion). In 24th European Congress of Microbiology and Infectious Diseases (pp. 10-13).




Cefazolina en profilaxis quirurgica CFR %

Pathogen
< Body weight (kg) Dose Creatinine clearance Ytaphylococcus Staphylococcus  Escherichia
- (ml min—?) aureus (%),  epidermidis (%) coli (%)
60 2000 mg intermittent 4-hourly 50 91 81 96
Z 80 9{) 74 92
g antes de 120 / Vee 59 77
|a INCISIONn y 80 50 91 81 96
dosificacié C.., 10 mg/L 80 91 76 93
redosificacion Go B - o
. . o0 CMl,, CONS MS 1-4 mg/L X - o -
Intermitente
. ., 80 91 81 96
vs infusion 20 89 67 87
continua 60 2000 mg intermittent 3-hourly 50 92 84 97
80 91 80 95
120 92 84 97
80 50 92 83 97
80 91 80 95
120 90 75 92
. 100 50 92 83 97
3gsi>120kg 80 91 80 95
120 90 75 92
C..n 9,5 mg/L
60 1000 mg continuousidose after 2 gloading dose 50 92 87 98
80 92 83 97
120 91 79 95
80 2o 50 92 86 98
C sérica 2 mg/L o o o o
120 91 80 95
100 50 98 98 99
80 91 83 97
120 91 80 96

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. doi: 10.1093/bja/aex026.



El VALOR DE LA CMI Y EL ANALISIS PK/PD COMO SOPORTE DEL REGIMEN DE DOSIFICACION

Table 1. Pneumonia Table 2 ) ) ) _
Severe complicated urinary tract infecrions.
Pathogens ESCMID recommendations Comments and practical approach ) o ) - - -
AmpC-producing (arbapenems (meropenem or imipenem; ertapenem if no For AMS purposes, consider carhapenem-sparing strategies
Ventilator-associated pneumonia caused by No specific recommendations for AmpC-producing | Cefepime as first-line treatment Encerobacterales septic shock) cUTls due to AmpC-producing Enterabacterales with cefepime MIC
AmpC-producing Enterobacterales Enterobacteralgs pngumoma Cefepime as monotherapy when MIC <2 mg/L . No recomanefidations for organisms with moderate 0 high <2 melL: high-dose cefepime (2 ¢ ti)
For 3GCephRE infections: Higher mortality was only found in ESBL-producing - ; o : : :
L . v - . liketihood of AmpC production due to inducible AmpC gene ~ cUTls due to AmpC-producing Enterobacterales with cefepime MIC
piperacillin-tazobactam or quinolones for non-severe Enterobacterales infections with high cefepime MIC ) . . ‘ i
infections; carbapenems for severe infections For AmpC-producing Enterobacterales infections, cefepime (e'genterobacte cloacae, Cirrobacter freundi) >0 mg/L: new BLBLIs may be considered, instead of carbapenems,
performed at least as well as comparators in observational Conditional recommendation against the use of cefepime for ~ based on local resistance rates
studies, including in ICUs 3GCephRE
Cefepime ..o..> g2q8h (0.5-hinf.)_ICU |+ 2gq8h(3-hinf.)_ICU I
—&— 1gq8h(0.5hinf) MW -8 2gq12h(0.5-hinf.) MW
—a&—1gq8h(3-hinf.) MW ~eet--= 22q12 h(3-hinf.) MW
CMI Dosis Cmin % T > CMI 100
gg 90
- ~
I = Sensible, 2 mg/L 2g/12h 1,7 mg/L 96 A gg
o
cuando se 2mg/L 2g/8h 7,1 mg/L 1Q0 éeo
incrementa > 50
la exposicidon 4 mg/L 2g/12h 1,7 mg/L /9 = 40
4 mg/L 2g/8h 7,1 mg/IN 100 2 30
a 20
10
0
0.12 025 05 1 2 4 8 16 32 64 128 512
¢ MIC (mg/L)
I
1. Meschiari M, Asquier-Khati A, Tiseo G, Luque-Paz D, Murri R, Boutoille D, Falcone M, Mussini C, Tattevin P; Italian Society of Infectious and Tropical Diseases (SIMIT), and the French Society of Infectious Diseases (SPILF). Treatment of infections caused by multidrug-resistant Gram-negative bacilli: A practical approach
by the Italian (SIMIT) and French (SPILF) Societies of Infectious Diseases. Int J Antimicrob Agents. 2024 Jul;64(1):107186. doi: 10.1016/j.ijantimicag.2024.107186.
2. Mensa J et al.Guia de Terapéutica Antimicrobiana. Utilidades. Administracién betalactamicos. Concentracion sérica y T > CMI. Guia disponible en app para mdviles.
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El VALOR DE LA CMI Y EL ANALISIS PK/PD COMO SOPORTE DEL REGIMEN DE DOSIFICACION

Table 2
Severe complicated urinary tract infections.

Pathogens ESCMID recommendations Comments and practical approach
ESBEL-producing Carbapenems (meropenem or imipenem; ertapenem if no For AMS purpeses, consider carbapenem-sparing strategies
Entercbacterales septic shock) cUTIs due we.ESBL-producing Entercbacterales with
Under AMS consideration, piperacillin-tazobactam can be piperacillin-tazobactam MIC <8 mg/L: high-dose <
used as the first-line therapy in low-inoculum, non-severe piperacillin=tazobactam, with loadine dose and continuous infusion |
3GCephRE infections, and as a step-down therapy for severe cUTls"due to ESBEL-Enterobacterales with piperacillin-tazobactam MIC
infections =8'mglL, aminoglycosides or intravenous fosfomycin are alternatives
Conditional recommendation/ good practice statement alone.or in combination strategies due to high urinary
against the use of new BLBELIs for 3GCephRE concentrations and low prevalence of resistance

Cefoxitin may be an option for ESBL-producing Escherichia coli, as
well as temocillin, based on drug-susceptibility testing studies
MNew BLELIs should be reserved for settings with concomitant high
rates of resistance to piperacillin-tazobactam and carbapenems

Piperacillin/tazobactam

--@-- 4/0.5gq6h (0.5-hinf) ICU [ --e- 4/0.5gq6 h(4-hinf.) ICU
--&-- 4/0.5gq8h (0.5-hinf) MW] —a— 4/0.5gq8h(4-hinf.) MW
100

CMI Dosis Cmin % .T> CMI

S 8 mg/L 4,5¢g/6hinf4h 12 mg/L/~100

4,5 g/6h inf 30 min 2,7 mg/kL 74

Probability fT,,,. > 50%
w
=

0
0.12 025 05 1 2 4 8 16 32 64 128 512
— .
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by the Italian (SIMIT) and French (SPILF) Societies of Infectious Diseases. Int J Antimicrob Agents. 2024 Jul;64(1):107186. doi: 10.1016/j.ijantimicag.2024.107186.
2. Mensa J et al.Guia de Terapéutica Antimicrobiana. Utilidades. Administracién betalactamicos. Concentracion sérica y T > CMI. Guia disponible en app para mdviles.
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Piperacilina-tazobactam en hematologicos con neutropenia febril

PTA 100% f T>CMI durante las 48 horas iniciales de tratamiento

crCL 05 1 2 4 |8 16 | 32 64

4 g g6h 3 h infusion

60 mL/min  99.4 99.1 977 958 799 239 06 O

90 mL/min 987 975 958 905 665 148 02 0

120ml/min - EeuuucEyss> 778 528 63 0 0 Sélo infusion,continua 12-16 g/dia obtiene exposicion

150 mL/min 934 897 842 746 445 4 0 0

- adecuada én:

2g LD+ 4qgq6h 3 hinfusion

60 mL/min 994 99.1 977 962 911 745 274 05 .

90mL/min 987 975 958 913 788 551 127 03 v Pacientes con CrCL > 90 mL

120mL/min 967 931 885 789 64 377 6.1 0.1

150 mL/min 934 897 842 756 579 304 43 0 v" Microorganismos con CMI 8-16 mg/L
=P | 2g LD+ 12 g 24 h continuous infusion

60mL/min 100 100 100 100 100 971 516 (™24

90mL/min 100 100 100 100 100 932 |3.3\ 1038

120mL/min 100 100 100 100 999 855, )85 0.2

150 mL/min 100 100 100 100 997 805, 139 0
w=p-| 2 g LD + 16 g 24 h continuous infusion

60mL/min 100 100 100 100 100 %978 655 6.5

90 mL/min 100 100 100 _ 100 97.1 1555 2.9

120mL/min 100 100 100 100 \o 957 [372 1.2

150 mL/min 100 100 100 100 999 93.1 [296 06

1. Laporte-Amargos J, Ulldemolins M, Hernandez-Mitre MP, Roberts JA, Rigo-Bonnin R, Carmona-Torre F, Huguet M, Puerta-Alcalde P, Arnan M, Del Pozo JL, Torrent A, Garcia-Vidal C, Sureda A, Bergas A, Sastre-Escola E, Carratala J, Gudiol C.
Population pharmacokinetics and optimized dosing of piperacillin-tazobactam in hematological patients with febrile neutropenia. Antimicrob Agents Chemother. 2026 Jan 7;70(1):e0125325. doi: 10.1128/aac.01253-25.



Analisis PK/PD

Indices en pacientes criticos

Table 1
PK/PD index and target magnitude for each antimicrobial agent. / \
p-lactams
Penicillins % Tanuc 50—-60
Cephalosporins % T-uc 60—70 »I 2100%fT I——»I >2100% fT =fC_. /CMI>4 I
Carbapenems % Tomuc 40-50 acnt, $51 'f >4 xCMI 'f min /
Amynoglicosides  Cpax/MIC 10 S o
Quinolones auCMIC  |125 Indices en RS y metaandlisis
Tetracyclines pacientes
Tetracycline AUC/MIC 25 740 o 2
Glucopeptides NO criticos Ira\ v" Mayor tasa curacion (OR 1,69 IC95%
. =
Vancomycin AUC/MIC 400 O 1.15-2 .49
Teicoplanin Crnin/MIC =10 lor serious Gram-positive o \ ! ! ) . .
infections = v" Menor desarrollo resistencias (OR
=20 for deep-seated infections @ \ 0 _
Macrolides § \ 0,06 1C95% 0,01-0,29)
Clarithromycin  f AUC/MIC O ] \
Azithromycin  f AUC/MIC = \
Daptomycin AUC/MIC ;g M
Tigecycline AUC/MIC = “\\ O Infusidn extendida/continua
Linezolid AUC/MIC . .
Colistin £ AUC/MIC % - Bl \ O TDM y sistema experto (ECPA)
f % T.puc: percentage of time that the antimicrobial free serum concentration i ‘Hh\-—-""ﬁ-\. MIC
remained above the MIC. Cya.,/MIC: Maximum concentration divided by the MIC. | T J S—
Crnin/MIC: Minimum concentration divided by the MIC.LAUC/MIC: The area under T “'““-—_._._______
the concentration-time curve over 24 h in steady-stat&divided by the MIC. f AUC/ i . — -
MIC: The area under the free concentration-time curve over 24 h in steady-state Time

divided by the MIC.

1. Asin-Prieto E et al. / J Infect Chemother 21 (2015) 319e329; 2. Gatti M, Cojutti PG, Pea F. Crit Care. 2024 Apr 16;28(1):123. doi: 10.1186/s13054-024-04911-5; 3. Gatti M et al. Utility of a TDM-Guided Expert
Clinical Pharmacological Advice Program for Optimizing the Use of Novel Beta-Lactam/Beta-Lactamase Inhibitor Combinations and Cefiderocol in a Tertiary University Hospital: An Interim Analysis. Ther Drug

Monit. 2025 Dec 1;47(6):809-819. doi: 10.1097/FTD.0000000000001334.



Pathogen and MIC known?
Pathogen & susceptibility unknown Pathogen known, susceptibility unknown Pathogen & susceptibility known

Assess
CLCR

Assess

CLCR
<130 >130 | <60 60-90 >90
mL/min mL.-’min mL/min mL/min mL/min

7
1.5g/24h : @ 3g/24h 1.5g/24h 1.5g/24h 1.5g/24 h 3g/24h 6g/24h use other
(Cl) ‘ (1 (cl) (c1) (1) (cn (cn treatment

FIG 3 Dosing algorithm based on intensive care unitsspecific pathogen information of a tertiary care hospital for meropenem in critically ill patients with
Gram-negative infections. *, Resistance rate %;, , consider combination therapy. *, Target of 100% time above 1x MIC. Cl, continuous infusion; PSAE,
rb

e El’*JrACB * -

>100% £ T, 4 e

Pseudomonas aeruginosa; ACB, Acinetobacte nnii; S, susceptible; |, susceptible W|th increased exposure; R, resistant.

1,5g/dia C... 5 mg/L 3 g/dia C;, 10 mg/L 6 g/dia C;,, 20 mg/L

Liebchen U, Weinelt F, Scharf C, Schroeder I, Paal M, Zoller M, Kloft C, Jung J, Michelet R. Combination of Pharmacokinetic and Pathogen Susceptibility Information To Optimize Meropenem Treatment of
Gram-Negative Infections in Critically Ill Patients. Antimicrob Agents Chemother. 2022 Feb 15;66(2):e0183121. doi: 10.1128/AAC.01831-21.



Puntuacion de riesgo

> 2 piperacilina-tazobactam
> 3 meropenem

Piperacilina-tazobactam

Prolonged infusion
OR 7.54 (4.49-12.68)

-2 point

Varlables Patlents reaching a cut-off risk score>2  Patlents reaching a cut-off risk score <2
polnts (n=49) polints (n=160)
Clinical failure* 12/20(60.0) 21/58 (36.2)
| Microbiclogical failure™ 9/16 (56.3) 14/49 (28.6)
Meropenem
Varlables Patlents reaching a cut-off risk score >3 Patlents not reaching agut-off risk score <3 Univarlate
polints (n=22) polnts (n=181) p-value
Clinical failure* 3/7(333) 19/83(229) 036
| Microbiological failure®* 3/6 (500) 8/77 (104) 0028 |

1. Gatti M, Cojutti PG, Pea F. Crit Care. 2024 Apr 16;28(1):123. doi: 10.1186/5s13054-024-04911-5;



Score below the
identified cut-off

Predictive score calculation
at starting beta-lactam treatment

Dosis carga infusion 2 h
Meropenem 2 g (C

min

Piperacilina/tazobactam 9 g (C

Realtime TOM-
guided approach

not available

Prafer CI administraticn
Standard MO in case of
normal renal funclion

Fiperacillin-lazobaclam
18 giday CI

Meropensm

1ggehCl

PTAs

95% hasta 8 mg/L

>90% si 2 mg/L
(incluso en FG
elevados)

Real-time TDM-
guided approach

available

Prefar Cl administration
Standard MD In case of
narmal renal function

Piparacillin-lazobaclam

18 g/day CI

Meropenem
1g4q6h CI

TOM assessment in the first
24-48 hours

©
e Incrementar m—p
e dOSiﬁcaCién ﬁ

5 mg/L)
51'mg/L)

C..in asociado a toxicidad
Meropenem > 45 mg/L

Piperacilina > 128 mg/L

Score above the
identified cut-off

Real-time TOM- Real-time TOM-
guided approach guided approach
not available available

¥

Prafer Cl administration
Increase MO in case af
narmal renal funciion andfor
ARG

Fiperacilin-tazobactam
225 giday CI*

Meropanem
1.5-2 g gfih CI**

PTAs Prefer Cl administration
Increasa MD in casa of
normal renal function andior
ARC
95% hasta 8 mg/L Fiperacilin-tazobactam
si FG > 100 22.5 glday CI*
mL/min

Meropenam

>90% si 4-8 mg/L 1.5-2 g q&h C™

TOM assessment in the first

2448 bours

1. Gatti M, Grimaldi P, Rinaldi M, Siniscalchi A, Tonetti T, Viale P, Pea F. Validation of a predictive risk score of aggressive PK/PD target non-attainment with continuous infusion piperacillin/tazobactam or meropenem in critically ill patients having
documented Gram-negative infections. J Anesth Analg Crit Care. 2025 Dec 4;6(1):4. doi: 10.1186/s44158-025-00324-0.
2. Delattre IK, Hites M, Laterre PF, Dugernier T, Spapen H, Wallemacq PE, Jacobs F, Taccone FS. What is the optimal loading dose of broad-spectrum B-lactam antibiotics in septic patients? Results from pharmacokinetic simulation modelling. IntJ
Antimicrob Agents. 2020 Oct;56(4):106113. doi: 10.1016/j.ijantimicag.2020.106113.



Neumonia grave P. aeruginosa ceftolozano-tazobactam-R MBL:
Combinado, por lo menos uno activo in vitro + ATB en aerosol

Fosfomicina IV 16 g/dia 40,8 f AUC0-24/MIC for 1-log10 kill

—i— 1log kill
- stasis

===== MIC distribution

Rational
document
EUCAST

P. aeruginosa (high exposure)
Ajuste de dosis de cefiderocol segun funcion renal 75% f T>CMI _ 100% & —&—K i &
- £ o
- .
= & e i _EEER RILE E gom .
2 : E 0%
- & £ 60% J
2 e 505/
E e
= B 8 AR Y
: h
S\7
3 = ; = 0% !
B — '- =] -
£ Normal h 31 : i
= ormal, 2g q8h 3h A _____--"‘"-
g o Mild, 2g q8h 3h g 0% -
ez Moderate, 1.5g q8h 3h 1 2 4 8§ 16 32 2
B . . [
Severe, 1g g8h 3h 1 Fosfomycin MICs [mg/l)
= ESRD, 0.75g ql2h 3h o
| | I I [ | . . .
Continuous infusion 12 g/day
025 05 | @ RN
Probability Css > 32 mg/L 100 100
MIC (ug/mL} -
Probability Cs > 64 mg/L 70 98
C.., 13,6 mg/L100% T > CMI Probability Css > 128 mg/L 0 4
1. Katsube T et al. Pharmacokinetic/Pharmacodynamic Modeling and Simulation of Cefiderocol, a Parenteral Siderophore Cephalosporin, for Dose Adjustment Based on Renal Function. Antimicrob Agents Chemother. 2016 Dec 27;61(1):e01381-16. doi: 10.1128/AAC.01381-16. 2.

https://www.eucast.org/fileadmin/eucast/pdf/rationale_documents/bacteria/Fosfomycin_iv_Rationale Document v1.0 20231123.pdf. 3. Rodriguez-Gascén A, Canut-Blasco A. Deciphering pharmacokinetics and pharmacodynamics of fosfomycin. Rev Esp Quimioter. 2019 May;32 Suppl 1(Suppl 1):19-24. 4. Meschiari M, Asquier-Khati A, Tiseo G, Luque-Paz D, Murri R,

Boutoille D, Falcone M, Mussini C, Tattevin P; Italian Society of Infectious and Tropical Diseases (SIMIT), and the French Society of Infectious Diseases (SPILF). Treatment of infections caused by multidrug-resistant Gram-negative bacilli: A practical approach by the Italian (SIMIT) and French (SPILF) Societies of Infectious Diseases. Int J Antimicrob Agents. 2024
Jul;64(1):107186. doi: 10.1016/j.ijantimicag.2024.107186.
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Pacientes graves/criticos: antibioterapia rapida y exposicion adecuada

Al inicio de la antibioterapia Durante'la antibioterapia

1. ldentificaciéon (MALDI-TOF) y 1.“Monitorizar niveles (TDM) en primeras 24-48 h

(modelos poblacionales PK) en pacientes:

antibiograma (CMI) 24/7 o o
Fallo renal (agudo, crénico, hiperfiltradores)

Equipo
multidisciplinar
con estrategias
PROA

2. Prediccion del antibiotico apropiado Con técnicas depuracién extrarrenal (TDE)

Jovenes (hiperfiltradores) y ancianos

v
v
, : v
v' Segln antecedentes paciente
v

Infecciones por bacterias multirresistentes
v" Informe sensibilidad local . . o
v Infecciones de tratamiento dificil

3. Dosis/régimen dosificacion 2. Ajuste dosis mantenimiento
v’ Dosis de carga 3. Desescalar si foco controlado y buena evolucion
clinica

v" IE/perfusidn continua B - _
4. Duracién antibioterapia



Muchas gracias

andres.canutblasco@osakidetza.eus
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