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MW Pb vd T,  Clyor Cl pen FRR Cl e

(Da) (%) (L/kg) (hod) (mL/min) (mL/min) (%) mL/min
Amoxicilin 365 20 0,21-0,30 1-1,5 180 155 60 -78 -
Ampicilin 349 20 0,17-0,31 1-1,5 260 173 60-80 =
Benzylpenicilin 334 45-68 0.53-0.67 0.4-0.9 560 500 - -
Cefazolin 454 74-86 = 2 = = = =

Cefepim 572 <20 0,21 2 120 120 > 80 - B et 3 | 3 kt amov a’
Cefiderocol 752 40-60 0,26 2,74 86 - 90 nzm 10 . . .
antibiotika

Cefotaxim 455 36 0,23 1 260 130 50 130
Ceftazidim 638 10 0,23 2 125 105 80-90 =
Ceftolozan 667 16-21 0,2 2-3 57-112 - 95 -

Imipenem/cil  299/358 10-20/35-40 0,30/0,24 1/1  220/236 175/187-220 70/70-80 (98) ND

Meropenem 437 2 0,2-0,3 1 280 182-224 70 56-77
Oxacilin 401 94 - 0,5 - - 66-76; 50 (?) -
(Flucl)oxacilin 453 95 0,13 1 130 90 65 -

Piperacilin 517 20-30 0,18 1 180 127 60-80 52




Betalaktamova antibiotika

Since BL are time-dependent antibiotics, their effectiveness depends on the
percentage of time that the unbound drug concentration is maintained above
the minimum inhibitory concentration (MIC) of the targeted pathogen.

PK/PD index: % fT > MIC

Zajima nas % casu, kdy by méla byt koncentrace volné frakce BL nad MIC!
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Co znamena zkratka TDM

1. Ted Dej Meropenem
2. Targeted Drug Measurement
3. Therapeutic Drug Monitoring
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Therapeutic Drug Monitoring

1. Stanoveni plazmatickych koncentraci
2. Kvalifikovana klinicka interpretace nameérenych plazmatickych koncentraci
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Pristupy k interpretaci plazm. koncentraci BL

Konvencni pristup

Pristup s vyuzitim matematickych modeld, rovnic
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Konvencni pristup =

USING GUIDELINES
Prijeti namérené koncentrace léciva jako ,terapeutické” kdykoli
je uvnitf (nékdy pomerné sirokého) terapeutického rozmeazi:
é
- sampling needs to be performed at steady state, AL hosE

- timingis crucial X

(if the sample or the dose is taken outside of a predefined acceptable

time window, it cannot be interpreted accurately), WATT:FOR STEADY STATE
- single drug concentration such as the trough sample is
suboptimal surrogate of overall drug exposure.
DRUG CONCENTRATION
g\—
PHYSICIAN'S ADAPTATION
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Konvencni pristup =
USING GUIDELINES
Prijeti namérené koncentrace léciva jako ,terapeutické” kdykoli
je uvnitf (nékdy pomerné sirokého) terapeutického rozmeazi:
é
- sampling needs to be performed at steady state, AL hosE
- timingis crucial Z
(if the sample or the dose is taken outside of a predefined acceptable
time window, it cannot be interpreted accurately), WATT:FOR STEADY STATE
- single drug concentration such as the trough sample is
suboptimal surrogate of overall drug exposure.
DRUG CONCENTRATION

Tento pasivni pristup je kritizovan.

&

A pro BL neni vhodny! v

PHYSICIAN'S ADAPTATION
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Misto na terapeutické rozmezi koncentraci je kladen
diraz na nami definovany terapeuticky cil pro
konkrétniho pacienta a k vypoctu davky jsou vyuzivany
farmakologické principy.
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Pristup s vyuzitim matematickych modelu
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FINDING PERSONALIZED DOSING ]



Individualizované davkovani antibiotik

Vyuzit znalosti PK a PD, PK/PD index je % fT > MIC

Pacient Mikrobiologie
Patogen, antibiotikum Patogen, antibiotikum
PD: MIC (mg/I) PD: MIC ... mg/I|

PK: plazmaticka koncentrace ... mg/I PK

* misto infekce: plazma, ICT, tkan, plice... e -

* vlastnosti ATB: T, ,, Pb, eliminace... 0 =

* variabilita zdravotniho stavu, intervence ° -

Imunitni mechanismy Imunitni mechanismy
° .|./_ e
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O ¢em je potreba mluvit?
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1. MIC = PD; PK/PD index

While the individual PK characteristics of the patient are generally taken into
account, the PD data of the offending organism are often little or not
considered, and the targets used are most often based on the EUCAST clinical

breakpoint or using MIC distributions such as epidemiological cut-off values
(ECOFF).

Despite its limitations, MIC remains widely utilized due to its simplicity, high
reproducibility, and ability to approximate the efficacy of free antibacterial
agents at infection sites.
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2. Méreni plazm. koncentraci BL

Ktera BL antibiotika budeme mérit?

— Srenalni a soucasné hepatalni eliminaci
— Se zastupnou eliminaci
— S aktivni sekreci nebo reabsorpci

— S neurotoxickym potencialem

Limity: dostupnost metod, stabilita BL béhem transportu vzorkd
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3. Klinicka interpretace plazm. koncentraci “«j

Software programy a populacni PK modely — jednoduché, ale...

Many precision dosing software programs have been developer to optimize
antimicrobial dosing.

These programs are based on the use of a population PK model and allow for
the identification of patient-specific PK parameters by Bayesian analysis.

These programs are generally easy to use, but require two to three samples
between two doses to characterize the terminal elimination phase of the
antimicrobial +/- its distribution in the patient.
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3. Klinicka interpretace plazm. koncentraci “<

Software programy a populacni PK modely aneb kdyz je nemame...

A population PK model is not available
— because it does not exist for an antimicrobial,
— because the patient is too far from the characteristics of the reference

population.

Stejné musime byt schopni plazmatickou koncentraci interpretovat.
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Critcally il patient with new infection

|

Any of these conditions present :
:ml, If” Clinical examination
- Non-fermenting G- bacteria a5 acause ofinfection Microbiologica testing
- Bacteria with high MIC as a cause of infection
Lo i Choice of the appropriate
O sntbiotc | combination of
- antibiatics
Prolonged infusions Continuous infusion
Acute kidney injury .
; ariabitylnp Jinet Severity assessment
Signs of toxicity
L
Therapeutic drug monitoring after 24 - 48 hours of treatment .
Continuous infusion = steady state concentration O Valcated q::rmtngraph:
Profonged infusions = trough concentration o
"--.._____‘-“_
CeduMIC AxMIC < C< 8 xMIC Cx8x MIC
C&E). O fibrich Increase the dose by 25 - 50% Continue with the Decrease the daily dose by 25 - 50% Clinical reevaluation
B + give the rescue bolus same dose Stop the treatment if signs of toxicity
Klinicky formacent AN +spsoftoicty - AT
Non resolving infection / new organ failure
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4. Jak ma vypadat PK/PD index pro BL

New recommendations suggest a target of 100% fT > 1* MIC to ensure efficacy
in the critically ill, while a target of 100% fT > 4* MIC could be used to minimize
the development of bacterial resistance and to maximize antibiotic
concentration at the infection site.

PK/PD Threshold for Efficacy: 100% fT > 1* MIC
100% fT > 4 MIC (5% MIC)
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5. Prinos TDM

Dosazeni lepsSiho profilu plazmatickych koncentraci (PK/PD)
Jistota, ze jsme neselhali na urovni farmakoterapie
Umoznuje pouzit bezpecné ,nestandardni“ davkovani

Prinos k lepSim klinickym vysledkiim, zde nemluvi EBM jednoznacné.
— Problematické nastaveni studii
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6. Toxicita BL

PK Threshold for Toxicity

PK/PD target PK/PD threshold for
Beta-lactam class (efficacy)® toxicity®
Penicillin =50%fT> MIC Variable depending on
Cephalosporin 40%-70%fT = MIC organ involved and type
Carbapenem 40%fT = MIC of beta-lactam.
Monobactam 50%fT > MIC fT=>6-10xMIC is

Beta-lactam (all
classes) threshold
in critically ill

100%{T=MIC or
100%fT > &xMIC

considered toxic.
Neurotoxicity

PIP: Crin>361.4 mg/L™®

MEM: Cpin> 64.2 mg/L™?

FLX: Crin> 125.1 mg/L*?

FEP: Crnin> 20 mg/L**#®

FEP: C.e> 60 ma/L*®

Nephrotoxicity

PIP: Crin>452.65 mg/L*?

MEM: Crryiry > 44.45 mg/L*®
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Jak to délame u nas

1. Identifikace pacienta
2. Stanoveni terapeutického cile

3. Vcasny odbér na stanoveni plazm.
koncentrace

4. Stanoveni plazm. koncentrace
5. Klinickad interpretace

6. Uprava davkovani

7. Kontrola a pribézné prehodnocovani

3

Take sample Same day TOM results

early in therapy {ideally using point
of care testing)
Clinical interpretation
(tonsider using dosing
’ software simulation)

Have detined drug
exposure targets (ie. M
target for efficacy using
a pathogen-specific MIC Mentify patient
and a target for toxicity) appropriate

for TOM

Adjust drug

prescription
Recheck drug
concentration
as appropriate




Pacient 1937 / ClrKr: 25 ml/min

Ceftazidim: clearance 31ml/min

250,00
200,00
150,00
100,00

50,00

0,00
0,00 100,00

Ceftazidime 2 gpo 8h 1.d
Ceftazidime 1 g po 8h 3.d
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Linezolid: clearance 200ml/min

18,00
16,00
14,00
12,00
10,00

8,00

6,00

4,00

2,00

0,00
0,00 100,00

Linezolid 600mg po 8h
Linezolid 600mg po 8h 5.d




CAVE

Nutnost aplikace razantnéjsiho
pristupu v uvodu davkovani.

Vyzaduje
— vcasny monitoring
— vcasnou klinickou interpretaci

Otazky, které si klademe:
— Bude to vzdy ucinné?
— Bude to vzdy bezpecné?

2

3 4

Take sample Same day TOM results
early in therapy {ideally using point
of care testing)

Clinical interpretation
(tonsider using dosing

software simulation)
Io

Kentify patient
appropriate
for TOM

Have detined drug
exposure targets (ie.
target for efficacy using
a pathogen-specific MIC
and a target for toxicity)

Adjust drug

prescription
Recheck drug
concentration
as appropriate




Ucinné? PIP: threshold for efficacy: 100% fT > 4* MIC (5* MIC)

Clearance kreatininu 130ml/min MIC = 16mg/L, Cmin ~ 80mg/I
Bolusové podani 4g po 4h || 4g/3hod po 4h Kontinualni infuze 24g/24h
50% T > 5x MIC 100 % T > 5x MIC 100 % T > 5x MIC

I

10,00 LRI e g pp g g pRRERLEERSRSS Css ~ 120mg/I

e rrrrrrerrrrer
n -
50,00 q S 1 Cmin 80mg/|

Cmin ~ 50mg/I

0,00 100,00 200,00

0,00




Bezpecné?

Clearance kreatininu Oml/min

PIP: threshold for toxicity: neuro: Cmin > 361mg/I

nefro: Cmin > 452mg/I

Bolusové podani 4g po 4h
100 % T > 5x MIC

4g/3hod po 4h
100% T > 5x MIC

Kontinualni podani 24g/24h

100% T > 5x MIC

500,00
450,00

400,00 ii"” LILIL

350,00 :

|

300,00 AR R AL
| |

250,00 '

2w oL Cmin~281mg/I
150,00

100,00

50,00

0,00
0,00

ruryl

Cmin~ 331mg/I

100,00

Css ~ 358mg/I

200,00

PK/PD target PK/PD threshold for
Beta-lactam class (efficacy)® toxicity®
Penicillin =50%fT> MIC Variable depending on
Cephalosporin 40%-70%fT = MIC organ involved and type
Carbapenem 40%jfT=MIC of beta-lactam.
Monobactam 50%jfT > MIC fT>6-10xMIC is

Beta-lactam (all
classes) threshold
in critically ill

considered toxic.
Meurotoxicity

PIP: Crnin> 361.4 mg/L'®

MEM: Crn> 64.2 mg/L

FLX: Crin> 125.1 mg/L*?

FEP: Crin> 20 mg/L?3®

FEP: C..> 60 mg/L*®

Nephrotoxicity

PIP: Crnin> 452.65 mg/L*°

MEM: Cpiny > £4.45 mg/L

100%fT = MIC or
100%{T > &4xMIC




Zaverem

Hypotéza

TDM prispéje k dosazeni lepsich klinickych vysledkt, pokud:

— bude soucasti razantnéjsiho pristupu k davkovani v uvodu terapie,

- bude soucasti konceptu stanoveni terapeutického cile pro konkrétniho
pacienta,

- bude na zakladé zmeérené plazm. koncentrace udélano spravné doporuceni.
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Dékuji za pozornost
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