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Prehled karbapenemu



Karbapenemova antibiotika

Skupina | ertapenem, panipenem, tebipenem
omezeny ucinek na G- nefermentujici tycky
Skupina Il Imipenem, meropenem, doripenem
biapenem
dobry ucinek na G- nefermentujici tycky
Skupina lll neni v praxi (tomopenem?)

ucinek jako Il rozsireny na MRSA



Chemicka struktura

» C v pozici 1, dvojna vazba
» Horsi stabilita

» R pozice hydroxyethylové
skupiny

> Zesileni u¢inku

» Trans konfigurace na C5 a C6

» Zesileni u¢inku

1
COOH




Stabilita

» Ve form¢ prasku pro ptipravu roztokl velmi vysoka

» V roztoku nizka
» Zavisi na teplot€, 1 na koncentraci (meropenem)

» Ve fyziologickém roztoku pi1 teploté 15-25 °C
» meropenem 6 hodin

» imipenem 4 hodiny (cilastatin nedegraduje) Carbapenem

>  ertapenem 6 hodin !

> V 5% glukoze

»  meropenem 1 hodinu
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>  Ostatni asi o 1/3 kratsi nez ve FR




Farmakokinetika

Distribucni
objem

Vazba na
proteiny

Biologicky
polocas

Interval
davkovani




Farmakokinetika

Davka i.v.

9]

Cmx 145-175

[ma/l]
AUC [mg-h/l] 42 572

Exkrece moci ~9() 30

(nezménéné)
[%] (60-70)




Farmakokinetika betalaktamt a
zpusoby parenteralni aplikace



PK/PD charakteristika
> Ucinek je zavisly na Gase
» C._.,nemaji zasadni vyznam

» Cilem davkovani je dosahnout 40 - 100 % (?)
davkoveho intervalu koncentraci nad 4xMIC (?)

»  PAE karbapenemt mtiZe zajistit efekt 1 pfi suboptimalnim davkovani
» Dosahnout cile 1ze
» ZvySenim davky

> Prodlouzenim infuze

c
=]
T
=

c

a

o

c

[=]
[&]

» Kontinudlnim podanim

Time (h)



Aktualni analyza

G able :

International Journal of Antimicrobial Agents

and guidance for implementation

eph L. Kuti?, David P. Nicolau®b-+
oot Har i

ARTICLE INFO

» Aplikace v prodlouzenych I.v. infizich
» Prokazan efekt na dosazeni PKPD cile
» Neni zcela jednoznacny ptinos v klinickych vystupech

» U vétsiny ATB jde o off-label postup




Kontinualni aplikace

Teoretické predpoklady

» Kontinualni aplikace a bolus maji ekvivalentni

farmakokinetiku vyjma udolnich koncentraci
» Nestabilita roztokt se tyka pouze karbapenemti

» Experimentélni data a jedind studie s ceftazidimem

naznacuji lepSi prunik do tkani u CI



Aktualni Cochrane Review

Continuous versus intermittent infusions of antibiotics for the
treatment of severe acute infections (Review)

Shiu JR, Wang E, Tejani AM, Wasdcll M

THE COCHRANE
COLLABORATION®

» no differences in mortality, infection recurrence, clinical cure,
superinfection post-therapy, and safety outcomes

» current evidence is insufficient to recommend the widespread
adoption of continuous infusion antibiotics in the place of
Intermittent infusions of antibiotics




Davkovani betalaktamu pr11
poruchach eliminace



Aktualni kazuistika

Antimirotial
enin

Ag:

mmunicatio

reased meropenem levels in Intensive Care Unit patients with augmented
renal clearance: benefit of therapeutic drug monitoring

offer, lvan Ta

Goerds

» Dv¢ kazuistiky ARC — Augmented Renal Clearance
» 120- 160 ml/min
» Meropenem v davce 1 g co 8 h nedosahoval PKPD cile

» U 37-letého pacienta s ALL cil dosazen pii1 12 g/ den

» U 66-letého pacienta v sepsi po vykonu pii 8 g /den




Aktualni kazuistika

Optimal Meropenem Concentrations To Treat Multidrug-Resistant
Pseudomonas aeruginosa Septic Shock

Fabio Silvio Taccone,® Frédéric Cotton,” Sandrine Roisin,® Jean-Louis Vincent,* and Frédérique Jacobs®

Pacient v septickém Soku P. aeruginosa

Podavan meropenem v 3-h infuzi
PKPD cil T nad 4xMIC > 40 % davkoveho intervalu

Cil dosazen az pri davce 3 g co 6 h v 3 h infuzi




Davkovani:
AKI a umélé eliminacni metody

» Intermitentni hemodialyza

» Doporuceni dle SPC nebo publikovanych praci
» Principem je doplnéni plazmatické koncentrace po dialyze

» U AKI spise vyssi davkovani

» Kontinualni elimina¢ni metody

» Doporuceni dle SPC nemusi byt dostate¢na
» Obvykle potieba témei normalnich davek

» Vysoka uc¢innost eliminace, zachovana diuréza
»  SpiSe normalni davkovani

>  Optimalni by bylo TDM




Aktualni studie

International Journal of Antimicrobial Agents

journal ho

Can changes in renal function predict variations in B-lactam @
concentrations in septic patients?

, Frederic Cotton*, Fleur Wolff*,
cent?, Fabio Silvio Taccone®*

ARTICLE INFO

» 56 pacientl v sepsi na JIP, bez hemodialyzy

» Hodnocena korelace plazmatickych koncentraci s CICr

» 39 % pacientll nedostatecné koncentrace

» Zmény v CICr nepredikuji zmény plazmatickych koncentraci




Aktualni analyza

onens hets abile Difet
Diagnostic Microbiology and Infectious Diseas

jeurnal homepag sevier.co ierobio

The influence of acute kidney injury on antimicrobial dosing in critically ill patients:
are dose reductions always necessary?

s Lipman ™, Darren M. Roberts ™, Jason A Roberts ™&*

ICLE INFO

|anwary 2014

» Betalaktamova antibiotika
» Standardni davkovani béhem prvnich 24 hodin AKI
» Potom vhodna redukce davky dle SPC nebo doporuceni




Aktualni studie

RESEARCH Open Access

B-lactam antibiotic concentrations during
continuous renal replacement therapy

M
Viar

50 nemocnych s CRRT na JIP 1é¢enych MER, PIP/TAZ, CEF

Standardni davkovaci rezimy
Méteni plazmatickych koncentraci, PKPD cil 4x MIC

Cil dosazen u 90 %, ale 53 % m¢élo koncentrace nad 8 x MIC




Nezadouci ucinky betalaktamu



Nezadouci U¢inky betalaktamu

> Casté

» Superinfekce
» Postantibioticky prijem
» Vzacné kolitis pseudomembranosa
» Vaginalni dysmikrobie
» Reakce z precitlivélosti
» Kozni reakce 1. typu

» Vzacné opozdéné reakce

» Karbapenemy - kiece



Aktualni doporuceni

AbOUt 10% Of the general pODUIation National Clinical Guideline Centre
claim to have a penicillin allergy

NICE clinical guideline 183
this has often been because of a skin rash .
that occurred during a course of penicillin
in childhood Drug allergy

Diagnosis and management of drug allergy in adults,

Fewer than 10% of people who think they children and young people
are allergic to penicillin are truly allergic

those with a label of penicillin allergy are
more likely to be treated with broad-
spectrum antibiotics, such as quinolones,
vancomycin, and third-generation
cephalosporins

Commissi




Aktualni studie

A Buonomo, E Nucera, V
A Colagiovanni, D Sc

cro Cuore, Allergy Department, Rome, Italy

pa
a penidllin and a

97 nemocnych s anamnézou opozdénych alergickych reakci

Kozni testy, in vitro testy a expozicni testy

Zkiizena reaktivita mezi peniciliny a cefalosporiny 10.9% pro
cefalosporiny 1. generace a 1.1% pro 3. generaci




Nezadouci uCinky:
ktecCe
> Incidence

» Imipenem/cilastatin 3-33 %

> Ostatnido 1 % TABLE 10-5 Risk Factors for Drug-induced

Seizures

» Mechanismus vzniku + Cancer

e Lompromisea DIOOd—-0Dran

o Concomitant use

> GABA antagonismus drugs

» History of epilepsy or seizures

. « Impaired metabolism of hepatically metabolized
> N M DA agOnlsmUS potentially seizure-inducing drugs in patients with
Iver (1|',l“|“b’

» Impaired elimination of renally eliminated potentially

> Teraple seizure |'-'\CJCI"2 drugs in patients with kidney disease

> benzodiazepiny

Miller AD et al. Epileptogenic potential of carbapenem agents: mechanism of action, seizure
rates, and clinical considerations. Pharmacotherapy. 2011 Apr;31(4):408-23.



Aktualni studie

ANTIMICROBIAL REVIEWS

Adverse Events Associated With Meropenem Versus
Imipenem/Cilastatin Therapy in a Large Retrospective Cohort

» Retrospektivni, kohorta 5556 déti s IMI a MER

> Signifikantné vyssi vyskyt NU pro meropenem
> Zadny rozdil pro vyskyt kfeci (OR 96 %)

» Nizsi mortalita u meropenemu



Aktualni studie

Display Settings: (v] Abstract Send to: (v

Mine 2 : [Epub shead of prini]
Elevated Beta-lactam concentrations are associated with neurological deterioration in ICU septic patients.
Beumier M', C Hit F, C s F. Taccone FS

+ Author information

Abstract

INRODUCTION jgh B--lactams are considered to have a safe therapeutic profile, neurotoxicity has been reported. The aim of this stu

assess the associat tween --lactam concentrations and neurological alterations in septic ICU patients.

METHODS: Retrospective study on all ICU patients who were treated with meropenem (MEM), piperaciliin—-tazobactam (TZP) or ceftazidime/cefepime
(CEF) and in whom at least one B—lactam trough concentration (Cmin) was determined. Drug levels were measured using high--performance liguid
chromatography; Cmin was normalized to the clinical breakpoint of Pseudomonas aeruginosa (as determined by EUCAST) for each drug (Cmin/MIC).
Changes in neurological status were evaluated using changes in the neurological sequential organ failure assessment score (AnSOFA) using the
formula: AnSOFA = nSOFA(day of 1) -- nSOFA(ICU admission). Worsening neurological status (NWS) was defined as a AnSOFA =1 for an
nSOFA con admission of 0--2

RESULTS: We collected 262 Cmin in 199 patients (130 ME TZP, 47 CEF). Median APACHE |l score and GCS on admission were 17 and 15,
respectively. Overall ICU mortality was 27 %. There were no differences in the occurrence of NWS between antibiotics (39% for MEM, 22% for TZP
and 35% for CEF). The occurrence o increase increasing Cmin/MIC ranges (p=0.008);; this correlation was found for TZP (

MEM (p 1), but not for CEF. Cmin/MIC was an independent pre /e factor for NWS (OR 1.12 [1.04--1.20]).

CONCLUSIONS: We found a correlation between high B--lactam trough concentrations and increased occurrence of neurological deterioration in
septic ICU patients. Although our data cannot determine causality, monitoring of --lactam levels should be considered when deterioration of
neurological status occurs during critical iliness.

» 199 nemocnych na JIP s MER, PIP/TAZ, CEF
» Mc¢reni minimalnich plazmatickych koncentraci

» Zmény v neurologickém statu SOFA skore

» Korelace mezi vysokym Cy,,q, @ neurologickou deterioraci
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Zavery
Betalaktamy ziistdvaji nejvyznamnéjSimi antibiotiky
v Intenzivni peci
VSeobecné prijimane je pouziti prodlouzenych
zpusobu aplikace
Stale pribyva informaci o TDM betalaktamu
Problém je epidemie alergii na peniciliny

Otazkou je toxicita vyssich plazmatickych
koncentraci
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