EONIKO KAI KAIMOAIXTPIAKO NMANENMIZTHMIO AOHNQN 2XOAH ENIZTHMQN
YIEIAZ IATPIKH ZXOAH

ApPXEC PAPMAKOKIVNTIKAG KAl PAPHAKOOUVAMIKAG
QAVTIBIOTIKWYV

EAévn E. Mayeipa
AvattAnpwrtpia Kadnyntpia MNaboAoyiag - EvraTtikng @epartreiag
A’KAiIvik EvTaTiking Oepartreiag - laTpikAG ZX0ANG
EOviKou Kkail anoé%%ﬂﬁk%%amompiou ABnvwv



Mnxaviopoi TNG AAANAETTIOPAONG TWV AVTIMIKPOBIaKWY

DapuakoKIVNTIKA

ETTIOPACN TOU EVOC PAPUAKOU ETTI TOU AAAOU,
000 aPopPa OTNV ATTOPPOPNON, OTNV KATAVOMN OTO
METABOAIOUO Kal OTNV ATTEKKPION

-Aiizjsn‘rpnf:nn [: drug in
a|Distribution

a| Metabolism :: d

a| Excretion rug out

Dapuakoduvapik) aAANAeTTiOpaon

ETTIOPOACN TOU EVOC PAPUAKOU E£TTi TOU AAAOU O€
OXE€oN JE TNV ATTOTEAEOUATIKOTNTA

ELENI MAGIRA



[aTi Eupaocn otn 000N TWV AVTIUIKPORBIOKWV;

ECaipeTIKO evOIQ@EPOV YIATI:

H dd6on Twv avTigikpoBlakwy O&v TITAOTTOIEITAI VIO AUECO
QTTOTEAEC O

H utro-doocoAoyia £xel KOk EKBaon, evw n utrep-docoAoyia
TTPOKOAEI AVETTAPKEIO OPYAVWV

H oTtpatnyiki TNG «idiag d6ong yia 6Aoug» TouG apPUWOTOUG
TTAEOV aVvTIKaBioTaTAl ATTO QUTAV TNG «ESOTOMIKEUMEVNG
do6on¢G» yia Tov KaBEva aocBevn EexwploTa

H PK T1ou¢ e¢ivar 10iaitepa eudAwtn eCaitiag  Twv
TTOOOQPUOCIOAOYIKWY METARBOAWYV ¢€I0IKA OTOUC PBapEéwg
TTAOXOVTEG

ELENI MAGIRA
Blot Sl et al. Advanced Drug Delivery 2014



OAPMAKOKINHTIKH

! H d1adpopun evoc @apuakou otov opyaviouo (ADME) !
I I
| |
ixopr’wncr] == ammoppopnon(Absorption) smmp KaTavour (Distribution)
i iV, |

im,

pharmakodynamics

ELENI MAGIRA toxicodynamics
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Xopnynon

Drug concentration in blood

H 000¢ xopriynong emrnpeadel 1o pubuo
UMETABOANC TNC OUYKEVTPWONG TOU
PapPUAKOU OTO TTAACOHA

Intramuscular

ANW i
2 5| e




Atroppopnon (Absorption)

per os xoprynon

-

mOavog HETABOAICHOG
PaIVOpEVO TTPWTNG 51060V

frpH

N\ETTTO EVTEPO:

nMuyaia” \ , - augnuevn amoppdenon
ZnAnviun X . - TTEPIOOOTEPOG XPOVOG YIa
i aToppoPnon

HEGEYTEPIOG
A~vew P
UEGEYZEPIOG
(o N ELENI MAGIR




Atroppopnon (Absorption)

A. Slow Absorption Rectal 5-30 min
Oral 30-90 min

Transdermal min to hours
Nasal Mucosa (e.g. insufflated)

B. Faster Absorption

ELENI MAGIRA



Atroppopnon (Absorption)

"'eviki apxn: Ooo 1o ypryopn €ivai
n atroppoPnaon, TOCO TTIO ypnyopn
evapen TN 0paong, TO00 UWNAOTEPN
gival n €610TIKOTNTA, OAAQ TOOO
UIKPOTEPN N OIAPKEID

ELENI MAGIRA



Paivopevo rpwTtng d16dou (first-pass effect):

ddappaka TTou AapBAavovTal atré To OTOMA TTaPATNPEITAI TO

@aivopevo TTpwtng 01600u (first-pass effect):
[ uTTEVBUION: o1 PAEREC ATTO OANO TO YAOTPEVTEPIKO TTANV TOU TEAIKOU
TMAMATOG TOU 0pBoU, eKBAAouv oTnV TTUAaia QAERA]

- MIO ONUAVTIKA TTOOOTNTA TOU XOPNYOUUEVOU papUAKOU
ECOUDETEPWVETAI

- atro €vupa Tou oTouaxou, Bakrnpidia kai v upa Tou
EVTEPOU KAl NTTATIKA KUTTAPA

- n atréAuTtn BiodiaBeocipoTnTa TTEPIAAUPAVEI AUTAV TNV
QATTWAEIA PAPUAKOU

ELENI MAGIRA



BiodiaBeoiyotnra

TO TTOCOCTO TG 000N TOU (PAPUAKOU TTOU
TTEPVAEI OTN YEVIKN KUKAO@oOpIia (aiua)

. 000 apMAKOU TTou eI0€pXETal TNV KUKAo@opia X 100
Bi05100£01p6THTO = © 2Pk PX A $op

Xopnyouuevn TToo0TNTA PAPUAKOU

AUC atré 1o otopa X 100
AUC evdo@Aefiwg

N

0% B100100ECIPOTNTA= KAMIO TTOOOTNTA TOU PAPPAKOU OEV EICEPXETAI OTN CUCTNMATIKI
KUKAOQopia

100 % B10d1a0ecIHOTNTA = OAN N TTOCOTATA TOU XOPNYOUMUEVOU QPAPUAKOU EXEI EI0EABEI OTN
OUOTNUATIKA KUKAOQOpIa

ELENI MAGIRA



EvOo@AEBia (iv) xopnynon

1. €veon Taxéwc aTtreudeiag o€ pia PAERa
2. evOOPAERBIO Eyxuon KaTa Tn OIAPKEIO TTPOKOOOPICHEVOU
XPOVIKOU dIa0THMNATOC

H evdo@AERBIa xopriynon tmapouaciadlel TNV TTAEOV AMEDN
atroppoOPNOoN UECA OTO KUKAOPOPIKO oUuoTNUO

2TEPEITAI TOU PAIVOUEVOU TNG TTPWTNG 01600V
(Guola Kal yIa Ta UTTO0ETA)

ELENI MAGIRA



B-AQKTAUEC

B-lactams
Penicillins
Cephalosporins
Carbapenems 10
Daptomycin
Aminoglycosides
Colistin

fluid

Extracellular
fluid (ECF)

AVTIMIKPOBIOKA TTOU KATAVEUOVTAI
eCohokArpou oto TTAacpa-Intravascular Fluid

NMPOBAHMA 6tav
Y1rep@oépTtwon pe vuypd
Augnon tng KapdIaKnAG TTapPoXNG
20vOpolOo TPIXOEIBIKNG SIaPUYRG
YTTOAEUKWHATIVAIHIO

Augnon Tou 6yKou KATAOVOHUNAG
ELENI MAG\RAUMe of distribution (VD)



Volume of distribution (Vd)

KUpLa ¢paprokoKLVNTIKA TIOPOAUETPOC

Exppdadel TOV UTTOTIOEUEVO OYKO TOV OTTOIO Ba ETTPETTE VA
KOTOAQUBAVEI TO PAPPOKO €AV ATAV OIAVEUNMUEVO TTAVTOU UE
TNV idIa CUYKEVTPWON

Vd = OAIKN TTO00TNTA PAPUAKOU TTOU X0pNyNOnKe

OUYKEVTPWON TOU PAPUAKOU OTO aiua

ELENI MAGIRA



Volume of distribution (Vd)

Xopriynon 1000mg iv.

~ " ZuykévTpwaon oTo TTAdoua 50mg/L

Lo

Vd= 1000 dose) = 20L

\ / 50 (plasma concentration)

Vd: xprion otov UHO)‘OV'CHE?EW A%?Rc/{ng TOU POPHUAKOU WOTE VA
ETTITEUXOEI N ETTIBUMNTA CUYKEVTPWOT) TOU OTO TTAAC A




2Uxva o VD 1ToAU peyaAuTtepog atro Ta TUTTIKA 70 L Tou OwuaTog

|
Plasma To eAaxioto VD yia o1To100\TTOTE PAPPAKO
Chlorpropamide gival ~3L, 1000Uvauo Pe Tov OYKO TOU

Cefozolin TTAdOpaTOG O€ £vav eViAIKa
Furosemide

Valproic acid
Extracellular water
Ampicillin
Intracellular water
Methotrexate
Body water
Phenytain

Lithium

Cimetidine
Diazepam

Gentamicin
Digoxin

Imiprimine
Chleroquine

0 20 40 &0

Py 1 i | ryi |
£ £ £

80 100 120 240 1600 13000
ELENI MAGIRA
Volume of distribution, Vi, (liters)



Volume of distribution (Vd)

v 0 OYKOC KATAVOMNC €ival O @UIVONEVIKOS OYKOG OTOV
OTTOIO UTTOPEI va JIaAUBEI Eva pAapuaKo.

v XPNOIYOTTOIEITAI ETTIONG YIO TOV UTTOAOYIOHO TNG d60NnGg
TOU QOPMAKOU TTOU ATTAITEITAI VIO VO ETTITEUXOEI pIa
EMOUPNT OCUYKEVTPWOT) TOU OTO TTAGO O

ELENI MAGIRA



Oykoc¢ katavounc (Vd) kai n onuaagia Tou

» AVTIUNIKPOBIOKA TTOU KATAVEMOVTAI ECOAOKANPOU OTO TTAGC A

(extracellular fluid) - Apa, avTifioTika Vd ~ 0.1-0.3 L/kg
» ~0.3 L/kg - KataAAnAa yla’extracellular iInfections
TX. BakTnplaiyia

» AVTIMIKPOBIOKA TTOU KATAVEUOVTAI OTO GUVOAO TWV UYPWV
(intracellular and extracellular fluid)
! - ~0.7 L/kg

- Apa, avrifiotika Vd ~ 0.7-1.0 L/kg
- KatdAAnAa yia kuttapikr) digicduon

(ecaipeon n Bavkouukivn)

»  AVTIMIKPOBIOKA TTOU (PEUYOUV ATTO TO aiud, yprnyopn
EVATTOBEON OTO AITTOG
>0.7 L/kg

- Apaq, avtifiotika Vd >1.0 L/kg
- ECAIPETIKA KUTTAPIKNA OIEIGAUmME®RA VI BakTnplaiuia




Oykoc¢ katavounc (Vd) kai n onuaagia Tou

Antibiotics that Stay in Drugs that Distribute into Drug with High

Extracellular Fluid Total Body Water Distribution to Tissues
(Vd < 0.3 Likg) (vd 0.7-1 Likg) (Vd > 1 Likg)

Aminoglycosides Colistin
IH}L‘LJ.-}_E[I;:‘IELII‘IE - Clindamyecin - Flunmqulmuhmcs
‘enicillins - Linezolid - Macrolides
Cephalosporins - Metronidazole - Azithromyein
Daptomyein : Tigecyline

ELENI MAGIRA



Adon epodou (LD), 1vd, AKI

v Kapia tpotromroinon tng LD o€ veppik BAABN 1 CVVHD

v Loading dose = desired peak concentration (mg/L) x volume
of distribution (L)

2TOX0C va emiTeVXOei Css — steady state
2UYKEVTPWON oTaBepng KaTtaoTaong (Css) Tnv Kpioiun
11 npepa TNG Aoipwing

ELENI MAGIRA



2 UYKEVTPWON oTaBepoTtroinuévng Kartaotaong (Css)

2ZUYKEVTPWON
OTO Qipa

PuBuocg eic0dou = PuBpuog ecodou

TogIKEC OUYKEVTPWOEIG,
TTIOAAEC TTAPEVEPYEIEC

Css
L OgpatTeuTiKO
\} \ TTapaBupo
Cmin

XaunAEG OUYKEVTPWOEIG,
UM ATTOTEAECUATIKEG

H otwyun nmou emntuyyavetal steady state kaBopiletal
aro to Xpovo half-hfestov pappakou



Xpovocg nuiceiag wng (t1/2) kar LD

Meta ammo 1(h1/2) emmiTuyxaverai 50% Css
MeTd a1mo 2 (h1/2) «» 75% Css
Meta amo 3 (h1/2) «» 87.5% Css
Meta amo 5 (h1/2) «» 97 % Css

Av Eva QApUaKO £XEl MOKPU 1/2, n etTiTEucn Tou target steady
state ypnyopoTepa yiveral pe Tn xopnynon LD

ELENI MAGIRA



t1/2 evog papudkou aucaveral

L] 1por’1 TOU TTAQOPATOC OTOUG VEQPOUG TT.X. KaPOIOKN AVETTAPKEIQ,
algoppayia, onTITiIKA KaTatrAngia

N I 0 OYKO KATAVOWMNG EVOC PapPAKoU (OEUTEPOU PAPHAKOU TTOU

EKTOTTICEI TO TTPWTO ATTO TNV AABoupivn )

N 1va(pp||<r'] KABapan, 11.X. O€ VEPPIKN VOOO.

ELENI MAGIRA



H BaputnTta TG vOOoouU £TTNPEACEI TOV OYKO KATAVOUNG .

Organ Failure

Healthy Sepsis

Tiifig Time Tigs

ICU patients present pharmacokinetic changes of antibiotics that may alter bacterial
ELERX MABIRA

Crit Care 2011; 15(5): R206.



[ToWTEIVIKN OUVOED

- To pn deocpeupévo KAGoHa cival papuakoduvapika evepyod (%fC)
- To pn deopeUNEVO KAAOHA atToBAAAETAI ATTO TOUC VEQPOUC, ATTAP
- H aABoupivn otav deoueUETAI JEIWVETAI




YTTOAEUKWPATIVAIYIQ

Albumin <25 gr/L

Characteristic Albumin group Saline group
Baseline serum albumin concentration <25 g/*
Mean (SD) age (years) 615 (184) 611 (17.7) SAFE study
Men oo 125 (500) 5 (83) 6045 aoBeveic RCT, double blind
Kt to intensive care it fo 70 (53 B4 (535) ) AOUEVEIG ! !
< _postoperatve care S multidisciplinary ICU
Present af baselng; =~ === —=—=-=="""__ 16 hospitals Australia, New
Traumatic brain injury 52 (42) 46 (38) Zealand
Severe sepsis 200 (244) 314 (26.5)
Acute respiratory distress syndrome 8B 27) 45 (37)
Mean (SD) acute physiology and chronic 190 (76) 191 (79)
health evaluation || score
Mean (SD) urine output (mi) 850 (1149) 01.9 (1740) Incidence of hypoalbuminaemia in
Me:lg)(so) mean arterial pressure (mm 758 (1.3) 769 (157) critically ill patients of 40-50%
Receiving renal replacement therapy 2 (19) 23 (1.9)
Receiving mechanical ventilation 74 (60.7) 762 (624)
Prior treatment with angiotensin 163 (133) 159 (134)
converting enzyme inhibitor

ErENMAGIRA
Finfer S et al. BMJ. 2006 Nov 18;333(7577):1044.



Highly protein bound antibiotics

Flucloxacillin (95%)
Fusidic acid (95-97%))
Lincomycin (80—90%)
Nafcillin (90%)
Oxacillin (93%)
Rifampicin (80%)
Sulfisoxazole (92%)
Teicoplanin (90—95%)
Telavancin (92—94%)
Tigecycline (71-89%)

EL

Ulldemolins M, et al Clin

Cefazolin (75-85%)
Cefonicid (98%)
Cefoperazone (90%)
Ceftriaxone (85—-95%)
Clindamycin (90% )
Cloxacillin (94%)
Dalbavancin (93%)
Daptomycin (90-93%)
Dicloxacillin (97%)
Doxycycline (93%)
Ertapenem (85-95%)

\afacokinet 2011; 50 (2): 99-110



ATTOUAKPUVON TOU PpapuaKou-Kabapon-
Clearance

t1/2 = 0,693t vd

/
~~~~~~~

4-5 xpovoug T, yia va emiTeuxTei Css (steady state)

ELENI MAGIRA



Augmented Renal Clearance (ARC)

Opioudéc ARC
GFR> 130ml/1.73m2 inmen and > 120ml/1.73m2 in women

Aitia (animal models Gram-negative sepsis):
- onyn, Tpaupa )
-avavnyn JE KpuoTaAAogidn,
-avAavnyn Y€ ayyEIooUoTTAOTIKA
-au¢cnon CO

- renal blood flow follow cardiac output

( high cardiac output associated with increased renal blood flow)

duoioAoyIKn KpeATIVIVI 0poU eVOEXETAI VO OUVODEUETAI ATTO

vEQPIKA QUCOAgITOUpYia (UPNAR KABapon PE QUOIOAOYIKN
KPEATIVIVN)

>a(1§r]0r] AIMATWONG TWV (WTIKWV
opyavwyv, aucnon GFR

Di Giantomasso D, et al. Chgst 2R MAGIRIRSO.

Wan L, etal.Anaesth Intensive Care 2007, 35:924-931.
Di Giantomasso D, et al. Intensive Care Med 2003, 29:1774-1781.



Kpigiun Xpovikn trepiodocg yia Tnv epgavion ARC

- Multicenter, prospective, observational study 4 ICUs

- 281 ICU patients admission plasma creatinine < 120 ymol/L (normal)
- 8hr urinary creatinine clearances

80

Jo VY

u 2UUTTEPACATA

- 2NMavTIKOG aplBuoc aocbevwv MEO
204 mmapouoialouv ARC TIC TTpWTEC 7
HEPES

404

Fercent

()= L
M 1 e b ga! @ A

Study Day

ARC=108 114 87 74 67 56 43
n=281 231 177 143 123 106 93

ELENI MAGIRA
Udy AA et al. Critical Care Medicine 2014:42:520-527



Scoring system for Augmented Renal Clearance (ARC)

Age =50 years or younger Y (6) N (0)
Trauma is primary reason for admission? Y (3) N (0)
SOFA score on ICU admission is 4 or less? Y (1) N(0)

(or Low APCHE Il or high systolic)

ARC Scoring System” ARCTIC® {for trauma patients)
Criteria Age <50 years old: 6 points Serum creatinine <62 pmol/L: 3

Trauma: 3 points points

SOFA <4: 1 point Sex: male: 2 points

Age <56 years old: 4 points
Age 56-75 years old: 3 points
Interpretation 0-6 points: low risk <6 points: low risk
7-10 points: high risk =6 points: high risk

ARC, augmented renal clearance; ARTIC, augmented renal clearance in trauma intensive care.

ARC score >6: - 100% sensitivity 71.4% specificity for detecting ARC
- 75% positive predictive value and a 100% negative
predictive valueLENI MAGIRA



KAIvVIKA agia Tou ARC

» OTtr0100NTTOTE PAPUOKO KaBapileTal HEOW oUPWV
ernpeadleTal ammo Tnv ARC

» ARC o€ auTeg TIG TTEPITITWOEIG eEAATTWVEI TO half-life (t.,).

> |dlaitepa onuavTtiko ota time-dependent antibiotics

O1 B- lactams 101aiTEpa EUAAWTEC OTO PAIVOUEVO AUTO
Kal OXI TOOO Ol AuIVOYAUKOTIOEC

ELENI MAGIRA



AvTIUIKpOBIaKA 101aiTEpa euaAwTa 0To ARC

B- lactams
aminoglycosides
vancomycin
guinolones

ELENI MAGIRA



AvTIUIKpOBIaKA 1I01aiTEpa euaAwTa oto ARC

Drug

levofloxacin

Cefepime
Meropenem

Fiperacillin-tazobactam

Yancomycin

Normal dose
(normal GFR)
(Mensa 2017)

S00me/24h iv

1-2g/8-12hiv
0,5-1g/6-8hiv

2-4g/6-8Bhiv
Maximum dose
4a/dhiv

15-20me/ke/8-12h
iv

Maximum dose
4a/day

Dose suggested
for ARC

750me/24hiv

2alfBhiv
2al/Bhiv

4.5g/4-6h

45 me ko / day
in 3 doses or
continuous
infusion

special cases

For infections due to 5. pneumoniage, P
aeruginosa and 5. aureus 1000 me/24h iv

=8 g/day may be necessary to achieve the
therapeutic goal
36 g/day may be necessary to achieve the
therapeutic goal

Based on nomogram and ARC stratification:
If mild ARC (CrCL 130-150mL/min/1.73 m*)
give the highest doses usually
recommended

If moderate ARC {CrCl

150-200 mL/min/1.73 m*) give between
3-4e/day

If high ARC (CrCl 200-250mL/min/1.73 m?)
give between 4-4.5a/day

If very high ARC (CrCl
250-300mL/min/1.73 m*) give between

4 5-5 §a/dav

In the case of aminoglycosides, it is recommended to shorten the ™

interval of administration to 18 h instead of using daily

administration

ELENI MAGIRA



Kat peta tnv dappakokivntikn...???

ELENI MAGIRA



QappakivnTikn ouvavTad TNV PopuakKodUVAMIKA

H di1adpopun evog pappakou atov opyaviouo (ADME)

xopnynon = amoppopnon(Absorption) ¢ssm) katavopn (Distribution

|
|
|
|
|
)
|
|

\Y

im,

Sc, ,
intrathecal K UKAO¢OP’ a

Inh, .
rgctal METABOAIONOC

arrolepuvor] (Excretion)

oupa
Kompava
nmap
UeTaBoAirec
iBpwrag pharmakodynamics

______________ ELENIIMAGIRA toxicodynamics



Pappakoduvapikn (PD): aTTOTEAEOUATIKOTNTA / TOGIKOTNTA

100 """ T

% subjects 570 Y A

DRUG DOSE

ED50: H 6001 mov mpokaAel tnv emBuuntr) amavtnon oto 50% tov mAnduouon

ELENI MAGIRA



Dappakoduvapikn TTAPAPETPOC B-AAKTAUIKWY

b-lactams: f%Time > MIC

PR
‘1 ."
,' I
[
[

Cmax

T>MIC (B-lactams, vancomycin,
macrolides, clindamycin)

AUC x

v -

Time after antibiotic administration

Antibiotic serum concentration

ELENI MAGIRA



H uikpoioAoyikn TTapaueTpoc MIC

v MoootikA yvwon NS MIC Bonbd& otn kaBodrjynon tng 66ong

v SS/'IS (Susceptible, standard/increasing dosing regimen) R
"S" dgv gival TOUTOO O ME 100N
evw, R akéun kai BeAtiwon Kal emifiwon

v EUCAST CLSI NCCLS
Breakpoints: 0xI UTTOXPEWTIKA aTTO appwoTtouc MEG

v MeTaBoAég Tng MIC katd tn Sidpkeia TG BepaTtreiag

v' Carbapenems kai oxéon pe TNV MIC o1 ouvEPYIKA OXAHOTA
“carbapenem effect” unlikely when their MICs are 16 g/ml

ELENI MAGIRA



PK/PD index: %fT >4-8 x MIC = 100%

/J T > MIC

mooo TTavw atro TNV MIC; 4-8 x the MIC (Css):
maximum Kill rate

100 % maximal effect

KAl yiIa TTO00 XPOoVIKO OIdoTNUQ;
A XP "H ICU infections

ELENI MAGIRA
Mouton JW, Vinks AA. Curr Opin Crit Care. 2007 Oct;13(5):598-606



%fT > 8 x MIC ??7?

- it is useless, and even dangerous, to exceed plasma free

concentrations of beta-lactam antibiotics above eight times the
MIC (i.e., %fT > 8x MIC).

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)
Cefazlin 294
Cefepime 160
Penicillin G 100
Imipenem n
Aztreonam 42
Ampicillin 21
Ceftazidime 17
Meropenem 16
Ceftriaxone 12
Piperacillin 1
Cefotaxime 88

Cefoxitine ELENI MAGIRA 138




b-lactams are unstable molecules

temocillin > piperacillin > ceftazidime > cefepime ...
carbapenems are unstable (3—4h max)

ey ac ]
time (h)
12 h 24 h >24 h

molecule

<6h
penicillin G ] ]
ampicillin ] [ ]
oxacillin

piperacillin -

temocillin e

cefazolin e

cefotaxime - -
ceftriaxone - -
ceftazidime e
cefepime e
imipenem -
meropenem I

LN MACIRA
LLLINT IVIAANUIT\N/M

* Servais & Tulkens, AAC 2001;45:2643-7 — Viaene et al. AAC 2002;46:2327-32 - Baririan et al. JAC 2003;51:651




Therapeutic Drug Monitoring (TDM) of beta-lactam otnv MEOG

T 2 Therapeutic Toxic
rlaTI? 'i' (:%ffp)f:'l | ef?‘:c:

Therapeutic
index

Therapeutic _
index ED.

v MeTaBoAéC oTnV KAIVIKE €lkdva ¥ OTEVO BepaTreuTiko Trapadupo
v’ @epaTTeUTIKN] aTTOTUXIA v @UPMAKOKIVNTIKA METABANTOTNTO
v To&ikdTnTa v' KaBopiouo¢ target concentration

[10T1?

OTavV O€ ouvexn/TTapareTauévn €yxuon ==» Css

OTAV JE TO CUMPBATIKO TPOTTO  =======»C through
ELENI MAGIRA



ME®

Alotapaxn
1 . , ’ ; TTPWTEIVIKNG Ne@pIKRA NTTATIKN
Kapdiakn Trapoxn TPIXOEIDIKEC ATTWAEIEG SEoUEUD SuoTrpayia
1Kd6ap0r] KPEATIVIVNG fOYKOQ KaTaVOUNG l
‘meapcn KPEATIVIVNG
‘ZUVKQVprOT] OTO TTAAOUO y OUYKEVTPWOT 0TO TTAGOL

ELENI MAGIRA



ME®

AlaTapaxn
1 " ) TTPWTEIVIKNG NEQPIKI NTTATIKA
Kapdiakn Trapoxn TPIXOEIDIKEC ATTWAEIEG SEOUEUD ouaTTpayia
1Kdeapcr] KPEATIVIVNG fOVKOQ KaTaVOUNG 6<\ l
'Q.Q &aeapcn KPEATIVIVNG

/\O*l 2 ,
‘ZUVKQVprOT] OTO TTAQOUA o 6\34 OUYKEVTPWOT 0TO TTAGOL

o‘&

O(\
: : N
KaBapon kpeaTtivivng V' 'O‘(~ 4Tavoung < ‘

N 1 T

apdIaKn TTape .\S\%Q AigodiaAuon ExAwWBIOUOG

d(}
»




DappakokivnTikA - PapuaKoOUVAUIKI AVTIBIOTIKWY
kar ECMO

ECMO kKUKAwua

() avTAia

| 0ZUYOVWTNAC

v EYKAWBIOHOG va_(plapudev OTO KUKAWMO
auénon Tou 6VKOU\KGTGVO|.II"|§ L.—.—.a,7 UTTOBEPATTEUTIKA ETTITTEDA
v AlgodidAuon e§aitiag Tou SE'ER,?,,%QFRT,?U Ku!()\_dupaTog Kau N TOU
upnAoU KUKAO®OPOoUVTWG OYKoU uypwv (Priming solution)




PK variability b-lactams :ECMO circuit with an in-vitro approach

cefotaxime imipenem
ceftriaxone meropenem
ceftazidime ertapenem
cefepime

v' EANAXIOTO OUMMPETEXEI O INXAVIOWOC TOU eYKAWBIoHOU,
KUPIWG AOYW TWV UOPOPIAWYV IDIOTATWY TOUC

v AAN\G, onuavTiKOS TTapdyovTac n aigodidAuon
v Xpovog (wncg KUkKAwpartog (?)

Clinical and Experimental Pharmac%@'dﬂﬁ‘@%ology, Wiley, 2016, 43 (2), pp.281-283.



Ti TTpETTEl VO AGBW UTTOYIV TTPIV KAl
UETA TNV ouvTayoypapnon Twy [3-
ACQKTOUIKWY QVTIUIKPOBIOKWY

TTapadelyua

ELENI MAGIRA



2uvTayoypagnon Twv B-AaKTOPIKWV

Ti rpétrel va AdBw utTown :

Aitia (TTIBava) eapuaKoKIVNTIKAG METABANTOTATAC TOU
apPWOTOU
MeTtaBoAéc Tou Oykou Katavopnc (Vd)
MeTaBoAeEc KaBapong KpeaTivivng
Augmented Renal Clearance (ARC)
Aucnuevo BMI
XapnAn Albumin
ECMO (?)

Ti TTPETTEI VA KAVW:
Loading dose
%fT > 4-8x MIC
Prolonged or continuous infusions
Therapeutic Drug MosiEwmegA TDM)



Loading dose In b lactams

Mpw tnv évapén tng continuous or prolonged infusion

Cl 12g/24h Bolus 4g/30 min + C| A 4g x3/2h

A b
§ n 18 u 0 b n 18 u 0 6 ) 18 u
Time (h) Time (h) Time (h)

achieves the greatest % fT > MIC



Loading dose In b-lactams

Nal aAAG 0 ApPWOTOC £XEI EYKATAOTNOEI VEPPIKI
BAGBN Kal QVETTAPKEIEC OPYAVWYV

Oa xopnynow d6on £podou??

ELENI MAGIRA



C<4xMIC

TDM

AXMIC <C<8xMIC

C>8xMIC

OUVEXT) Xopnynon
1 nueprioclac dooncg n rescue LD

N ouuBariKo 10010
doaon 25 to 50%
N KOTAVEUOUUE OE OUXVOTEPA
XPOVIKa dlaoTnuaTa TNV d0oan
ME OUVEXN €yXUON
'H +/- rescue LD

opola

ELENI MAGIRA

guvexn xopnynon

nuEPNROElag doang
l n stop

N CRRT

ouuBariko 1porro
‘ dbon 25 to 50%

nstopn

CRRT



Administer the first unit dose as a
bolus injection

Patient with septic shock/high severity score?
And/or lower respiratory tract infection?

And/or infection due to non-fermenting GNB?
And/or infection due to bacteria with high MIC?

YES NO

Start immediately the administration of Start immediately the administration o
e daily dose by continuous IV infusion® the daily dose by continuous IV infusio
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Continue the administration of the daily
dose by discontinuous |V injections

ELENI MAGIRA



'

0 beta-lactam therapeutic drug
monitoring recommended

Expected PK variability?
And/or renal replacement therapy?
Andlor beta-lactam toxicity signs?

Beta-lactam plasma concentration measurement
using a validated chromatographic method
= through concentration in case of discontinuous administration

- steady-state concentration in case of continuous administrati
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Iscontinuous administration
Decrease the unit dose by 25 to 50%
v +/- stop the treatment in case of toxicity signs

Increase the unit dose by 25 to 50% OR
ractionate the daily dose/switch to continuous infusio

+/- administer a rescue bolus #/- RRT in case of toxicity signs and
Contlnue the same
therapeutlc regimen inistrafion
Increase the daily dose Decrease the daily dose

+/- stop the treatment in case of toxicity signs
+- RRT in case of toxicity signs and

+/- administer a rescue bolus

Y

Resolution or occurrence of new organ failure(s)?
Initiation of RRT?
Fluid load or albumin infusion?

YES l

v y

New measurement of beta-lactam plasma concentration and therapeutic adjustment if
needed

ELENI MAGIRA

24h after the
modification of
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the treatment



2UJTTEPACHATO

KartavowvTag TiIG Baocikég PK/PD apxég evoExeTal va
eCATOMIKEUOOUE TNV dOON B-AakTauikwy otnv MEG©

O1 yepnoeig (TDM, Cmax, etc), Xwpeig TV avrtioToixn
KAIVIK ) EVOWHATWON KOl EPUNVEIA KATA TNV
@OAPMAKOKIVNTIKA OTIYMIaia HETABOAR, €ival un
ONMAVTIKEG

Agv utrapyel consensus vyia 1o PK/PD target Twv 3-
AQKTOUIKWYV

%fT >4-8 MIC 100%

ELENI MAGIRA



2UPTTEPACHATA-EPWTAMATO

TTEPIOCOTEPO ATTOTEAEOMATIKN extended or
continuous infusion?

KaBopiouog target Cmax yia Kafe B-AAKTAMN,
Baon Tn¢ MIC €1dIka yia Ta TTaBoyova pe
TTEPIOPICHEVN EUAIOONOid

TDM 1rpoéoBaon via Ta OAa Ta B AaKTAUIKA

Clinical cure?

Mortality?

ELENI MAGIRA



O appwaoTOoC ATTAITEI ATTO TO YIATPO : ‘
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