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Bugiin Hangi Konularda
Konusmayacagiz:

1) Sinerji Testleri
2) Otomatize sistemler ile Tiplendirme

3) Otomatize sistemler ile antibiotik duyarhlik
testleri

4) HIV ilac direnci
5) Tularemi, sarbon vakalarinda optimal tedavi



Bu sunumda

1) Minimal inhibitdor Konsantrasyon (MIK)
degerlerinin in vivo 6nemi

2) MIK degerlerine gore antibiyotik seciminin klinik
yanita etkileri

3) PK/PD parametreler, niye 6nem kazandi

— Etkin tedavi doz ve uygulamalarinin belirlenmesinde
katkilari

— Direncli mutantlarin secilmesinin 6nlenmesi
4) CLSI ve EUCAST ne disunuyor?
5) Biz neler yapabiliriz?



Rutin Antibiyotik duyarlilik metodu olarak en
sik disk difiizyon kullanilir




Minimum inhibitér konsantrasyon (MiK)
testleri kantitatif testlerdir

No antibiotic Noinoculum  Neat 112 114 118 116 132 164 1128 1256 1512

s







"By the year 2000, nearly all
experts agree that bacterial and
viral diseases will have been
virtually wiped out..”

(Time magazine, february 25, 1966)

The time has come to close the book on
infectious diseases” (1969)

William Stewart (USA)



Antibiyotik Kullamim Ilkeleri

mo inhibisyonu

secimi

er

e MUmkun olan en dar spektrum
* Bakterisidal
* Ayni grup icinde MIK degeri en distk olan



Intermedite
sensitive




Duyarhilik

Mikroorganizma

e
T

Farmakodinamik



Sophie’nin Sec¢imi

Toksik Etki

Etkinlik???

 PK/PD analizleri
« Bazl hastalarin gereksiz ilag toksisitesinden

korunmasina
« Etkin dozda ila¢ kullanimina yardimci



Pharmakokinetik

Problemler:
* Protein Baglanmasi

* Doku Dagilimi
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Fharmacokinetics | Pharmacodynamics
conc. vs time conc. vs effect

What body does to the drug

What drug dfes to the body &

bacteria

Conc.
Effect

Time _ Conc (log)

PK/PD

effect vs time

Effect

Time



PK/PD & MIK Etkisi

1. C max/ MIC>10
32 2. AUC/MIC>100

16 3. t>MIC> %40 doz aralig

Serum
Kons 4 X

/ml
(ugm)2

0.5

0.25
0.12 Time > MIK

0.06




Log., CFU/Thigh at 24 Hrs
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levofloxacin

ceftazidime

PK/PD iliskisi antibiyotik sinifina gbre degisiyor
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PK/PD correlation with efficacy

T > MIC *AUC or Cmax/MIC
—Penicillin —Aminoglycosides
—Cephalosporins —Fluoroquinolones
—Carbapenems —Metronidazole
—Monobactam .

. —Daptomycin
—Macrolides .
. . —Ketolides
—Clindamycin

—Oxazolidinones —Azithromycin

—Glycylcyclines
—Flucytosine —Glycopeptides
—Amphotericin

—Streptogramin

—Fluconazole



INVITED ARTICLE

George M. Eliopoulos, Section Editor

Pharmacokinetics-Pharmacodynamics of Antimicrobial
Therapy: It's Not Just for Mice Anymore

Paul G. Ambrose,' Sujata M. Bhavnani,' Christopher M. Rubino,' Arnold Louie,’ Tawanda Gumbo,? Alan Forrest,'
and George L. Drusano’
"Institute for Clinical Pharmacodynamics and “Emerging Infections and Fungal Pharmacodynamics Laboratory, Ordway Research Institute, Albany, New York

Since the advent of the modern era of antimicrobial chemotherapy in the 1930s, animal infection models have allowed for
the in vivo evaluation of antimicrobial agents for the treatment of experimentally induced infection. Today, animal phar-
macokinetic-pharmacodynamic (PK-PD) infection models serve as a cornerstone of the preclinical assessment process for

antihartarial asante and dneca and Ancina intarval ealartinn  ae dacicinn ennnnrt far catting in sntra enecantihility hraalnainte

ANTIMICROBIAL RESISTANCE e CID 2007:44 (1 January) 79



PK-PD and Monte Carlo Simulation

Powerful Tool with Drug Development, Regulatory and Clinical

Application

Ph inetics

6.20 187 954 1120 1287
PK Parameter

=Animal

*Phase-I
*Phase-II

=Patient Population

s|_ocal Surveillance
=sNational Surveillance

Mathematical Model

Cpt = Ases Beeh , Co e
1 -ew 1 -eM 1 -e¥™

sAnimal models
sHuman data




MONTE CARLO SIMULATION RESULTS :
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Ceftriaxone
1gqg2dh

Cefotaxime
1g q8h

Cefotaxime
lg q 12h

0 01 0.2 03 0.4 0.5 0.6 0.7 0.8 0.5 1

PK/PD hedefine erisim olasilig

MiK 1 g/I belirlendi

Ambrose PG.PHARMACOTHERAPY Volume 26, Number 1, 2006



Experience is simply the name we gave our
mistakes

Oscar Wilde



MIK sonuclari klinik yanit ile ne kadar
uyumlu



MIK sonuclari klinik yanit ile her zaman uyumlu mu?

, Gram negatif kan izolatlari&kinolonlar
All Patients
n=404
|
|
CLSI Resistant CLSI Susceptible
Organisms Organisms
n=77 n=327

Treated with levofloxacin
n=312

levofloxacin levofloxacin levofloxacin
MIC <0.25 mg/L MIC = 0.5 mg/L MIC = Img/L

n=64 n=227 n=21

DeFife R et al. Antimicrob. Agents Chemother. 2009;53:1074-1079



Comparisons of Lengths of Stay and Treatment Outcomes for Surviving
Patients with Bloodstream Infections Caused by Gram-negative Organisms
in The Low-, Intermediate-, and High-MIC Groups

motality length of stay Length of Duration of
levofloxacin infection
treatment

* Low MIC ® Intermediate MIC  ® High MIC

R. Fife, M.H. Scheetz, J.M. Feinglass, M.J. Postelnick, and K.K. Scarsi. 2009. Effect of differences in MIC values on clinical
outcomes in patients with bloodstream infections caused by gram-negative organisms treated with levofloxacin. Antimicrob.
Agents Chemother. 53:1074-1079.




Hastanede yatis sliresini etkileyen
diger faktorler

 Mikroorganizmanin tipi
— P.aeruginosa

e Kultur onceki stre
e Kombine ab kulanimi

R. Fife, M.H. Scheetz, J.M. Feinglass, M.J. Postelnick, and K.K. Scarsi. 2009. Effect of
differences in MIC values on clinical outcomes in patients with bloodstream
infections caused by gram-negative organisms treated with levofloxacin. Antimicrob.

Agents Chemother. 53:1074-1079.



1) MIK degerleri antibiyotik seciminde yararli olabilir

2) Ancak etkin antiyotik tedavisi i¢cin antimikrobiyal ajanin
farmakokinatikve farmakodinamik 6zelliklerinin bilinmesi
gereklidir

3) Betalaktam veya kinolon gibi konsantrasyon bagimli
antibiyotiklerde doz araliklarinda antibiyotigin dokuda
MIK diizeyi iizerinde olmasi klinik yanit iizerinde ¢ok
etkilidir

4) Bu ¢alisma kinolonlarin MIK degerlerinin yeniden gozden
gecirilmesi gerektigini gosteren ilk calismadir

Antibiyotik seciminde MiK sonucundan fazlasina ihtiyac

vardir




Gram negatif kan enfeksiyonlari ve
Karbapenem MIK sonuclari

AAC

Journals. ASM.org

Evaluation of Clinical Outcomes in Patients with Bloodstream

Infections Due to Gram-Negative Bacteria According to Carbapenem
MIC Stratification

John S. Esterly,>” Jamie Wagner,© Milena M. McLaughlin,> Michael J. Postelnick,® Chao Qi,® and Marc H. Scheetz®®

Department of Pharmacy, Northwestern Memorial Hospital, Chicago, lllinois, USA®; Department of Pharmacy Practice, Chicago State University, Chicago, lllinois, USA;
Midwestern University, Chicago College of Pharmacy, Downers Grove, lllinois, USAS; Department of Pharmacy Practice, Midwestern University, Chicago College of
Pharmacy, Downers Grove, lllinois, USA%; and Department of Pathology, Clinical Microbiology Division, Northwestern Memorial Hospital, Chicago, Illinois, USA®

Predictive modeling suggests that actual carbapenem MIC results are more predictive of clinical patient outcomes than categori-
cal classification of the MIC as susceptible, intermediate, or resistant. Some have speculated that current CLSI guidelines’ sug-

Esterly J S et al. Antimicrob. Agents Chemother. 2012;56:4885-4890



Karbapenemlere klinik yamit MIK
breakpoint ile uyumlu mu??

Node 0
All Patients
| % n
'Survived | 725 50
' Died 275 | 19
' Total 100 69

Imipenem MIC

Node 1 Node 2
MIC 1, 2 mcg/mL | MIC4, 8, 16 mcg/mL

% n %
Survived 839 47 'Survived | 231 | 3
Died 161 | 9 p<0.01 | Died | 769 | 10
Total 100 | 56 ' Total 100 | 13

Esterly J S et al. Antimicrob. Agents Chemother. 2012;56:4885-4890




Karbapenemlere klinik yamit MIK
breakpoint ile uyumlu mu??

Klinik Yanit

1B 20 4a 8a
MIK
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Karbapenemlere klinik yamit MIK
breakpoint ile uyumlu mu??

Probability of Death
Death

1. MIK>4 g/l klinik yanit koti
2. MIK>4 mortalite oranlar1 yiiksek
MIE 3. MIK breakpointler diisiirtilmeli

© Predicted Death, Frequency Weighted Mean Predicted Death

x Death=1, Surviva=O  ====--- 95% ClI
. Sensitivity for a cutpoint  Specificity for a cutpoint
(Ml/(li) Unadjug.eddz?ct;a)l Values equal to or greater than equal to or greater than
e ted in, 7 the MIC the MIC
1 9/54,16.7% 100% 0%
2 0/2, 0% 52.6% 90%
4 1/1, 100% 52.6% 94%
8 1/1, 100% 47.4% 94%
16 8/11,72.7% 42.1% 94%

Esterly J S et al. Antimicrob. Agents Chemother. 2012;56:4885-4890



AAC

icaamiaks Ao

Impact of Antibiotic MIC on Infection Outcome in Patients with
Susceptible Gram-Negative Bacteria: a Systematic Review and

Meta-Analysis

Matthew E. Falagas,®™ Giannoula 5. Tansarli* Petros I. Rafailidis*” Anastasios Kapaskelis,® and Konstantinos Z. Vardakas™"
#lfa Institute of Bomadial sdences, Athars, Greece™, Dapartment of Madidne, Hanry Dunant Hospial, Athens, Greage®™ and Tufts Univarsity School of Medicine, Boston,

Massathusetts, ISAF

Studies identified through

Studies irrelevant to the focus

PubMed and Scopus databases
searching (N= 3177)

Studies screened (N= 87)

of the review (N= 3090)

Studies excluded (N= 16)

e Animal studies (N=1)
e Reviews (N=2)
a e Topical antimicrobial

A

Full-text articles assessed for

use (N=1)

e Assessing T>MIC or
AUC/ MIC (N=4)

e Dose-evaluating studies
(N=1)

e Data on clinical
outcome according to
MIC not provided (N=7)

Full-text articles excluded
(N=58)

eligibility (N=71)

e —
| ( Studies included (N= 13) )
v

e Data could not be
extracted (N= 58)

Antimicrobial Agents and Chemotherapy p. 4214-4222 Avgust 2012 Volume 56 Mumber 8



High MICs
Study or Subgroup

Low MICs
Events Total Events Tota

Risk Ratio

Weight M-H, Random, 95% CI

Risk Ratio
M-H. Random, 95% CI

1.1.1 Enterobacteriaceae
Anthony 2008 3
Drusano 2000 0
Goethaert 2006 C 1
Goethaert 2006 CA 0
Paterson 2001 2
Qureshi 2011 1
Rodriguez-Bano 2008 2
Subtotal {95% CI)

Total events g 50

2
4
]
5
5
7
1

Do = s WD W

e

3 36.0%
330 35%
13 88%
16 3.5%
M 151%
15 282%

18 4.9%
406 100.0%

Heterogeneity: Tau®= 0.00; Chi*= 349, di =6 (F=079); "= 0%

Test for overall effect Z=066 F =0.51)

1.1.2 Salmonella

Crump 2008 2 1 1
Parry 2011 T b 17
Subtotal (95% CI) 128

Total events 3 18

10 21.4%

423 78.6%
433 100,0%

Heterogeneity: Tau®= 0.39, Chi*= 1.56, df =1 (P = 0.21), I*= 36%

Test for overall effect: Z=291 (P = 0.004)

1.1.3 Nonfenmentative

Anthony 2008 1 2 0
Drusano 2000 3 7 T
Yamagishi 2011 16 25 4
Subtotal (95% CI} 34

Total events 20 1

2 6.6%
BE  41.3%
48  52.2%

116 100.0%

Heterogeneity: Tau®= 0.00; Chi*= 100, df= 2 (P=061);1*=0%

Test for overall effect. Z=4.72 (P = 0.00001)

1.1.4 Haemwo philus

Dagan 1997 CR 5 10 16
Dagan 1997 CX . B 4
Drusano 2000 0 B 2
Subtotal (95% CI) 22

Total events 7 22

4 76.2%
3| 191%

83 47%
165 100.0%

Heterogeneity: Tau®= 0.00; Chi*= 107, df=2 (P=0.59); I"=0%

Test for overall effect Z=155F =0.132)

1.40 [0.60, 3.26)
0.68[0.04,10.34]
072013, 3.97
0.31 [0.02, 468
0.73[0.20, 2.70
160[062, 416
2.57 [0.26, 25.56]
1.18 [0.71, 1.97]

1.682[0.19,17.12

7.87 [4.60,13.46)
5.75 [1.77, 18.71]

3.00[0.19, 47 98]
4.04 [1.34,12.21)
7.68 [2.87, 20.53)
5.54[272,11.27]

1.38 [0.66, 2.86]
317 [0.73,13.67]
2400013, 4529
1.66 [0.87, 3.14]

—tm—

"

g

001 01 1 10 100
Aganst LowMIC Against High MIC

Tedaviye yanit

Kinolon MiK>0.125 g/I
klinik yanit kot

P.aeruginosa piprerasilin-
tazobaktam MiK>32
tedavi basarisi distik



Study or Subgroup

High MICs

Events Tota Events Tota Weight M-H, Random, 95% CI

Mortalite

Low MICs

Risk Rdtio

Risk Ratio

M-H, Random, 95% CI

2.1.1 Emterobacteriaceae
Anthony 2008

Goethaert 2006 C
Goethaert 2006 CA
Paterson 2001

Gureshi 2011
Rodriguez-Bano 2012 AIC
Rodriguez-Bano 2012 PIT
Subtotal (95% C1)

Total events

G bl = LW 2 kS D

13

mmm—iﬂ.ﬁ-mm

[, [y

0
7
6
1
3
1
1

19

3  B0%
13 37.5%
16 57%
11 9.6%
15 246%
12 7.8%
22 88%
92 100.0%

Heterogeneity: Tau®*= 0,07, Chi*= 652, df =6 (P=037), I*= 8%
Test for overall effect Z2=211 P =0.03)

2.1.2 Non-fermentative
Anthony 2008
Bhat 2009

Tam 2008
Subtotal (95% CI)

Total events

0
9
B

15

2
19
7
28

0
4
3

7

2
17 50.7%

10 49.3%
29 100.0%

Heterogeneity: Tau®= 0.00; Chi*= 0.25,df=1 (P=062), *=0%
Test for overall effect Z= 245 F = 0.01)

Test for subgroup differences: ChiF= 011, df=1(P=0.74), F=0%

6.67 [0.47, 93.58]
1.24 [0.48, 3.19]
0.26 [0.02, 3.88]

4.71 [0.50, 36.81]

3.43[1.01, 11.66]
0.96 [0.10, 9.57]

5.08 [0.59, 43.86]
2.03 [1.05, 3.92]

Not estimable
2.01 [0.76, 5.36]
2.86 [1.06, 7.72]
2.39[1.19, 4.81]

o —

0.01

0.1

1

10 100

Against Low MIC  Against High MIC



MIK degerlerine gére antibiyotik
tedavisi direnc¢li mutantlarin se¢cimine
neden olabilir mi???



Antimikrobiyal testlerin dinamik ¢ahsilmasinda
uygulanan Hollow Fiber Modeli

Sampling Ports

Hollow Fiber Extracapillary
Bundle Space

Drug-Free Central Reservoir
Medium

McSharry J J et al. Antimicrob. Agents Chemother. 2009;53:129-135



Pseudomonas aeruginosa’da
diren¢ baskilanmasi

Control

Log,, (cfu/mL)
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Tam V H et al. J Infect Dis. 2005;192:420-428

Bacterial-population responses to drug-selective pressure: examination of

garenoxacin's effect on Pseudomonas aeruginosa.



Hollow Fiber Model klinikte direnc
gelisiminin supresyonu ile uyumiu
mu?
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Meropenem Penetration into Epithelial Lining Fluid in Mice and
Humans and Delineation of Exposure Targets’

G. L. Drusano,'* T. P. Lodise,'? D. Melnick,” W. Liu,' A. Oliver,* A. Mena,*
B. VanScoy,' and A. Louie’

Ordway Research Institute, Albany, New York'; Albany College of Pharmacy and Health Sciences, Albany,
New York?; AstraZeneca Pharmaceuticals, Wilmington, Delaware®; and Servicio de Microbiologia,
Hospital Son Dureta, Palma de Mallorca, Spain®

Received 10 November 2010/Returned for modification 25 April 2011/Accepted 28 April 2011

Pseudomonas aeruginosa pneumonia remains a most-difficult-to-treat nosocomial bacterial infection. We used
mathematical modeling to identify drug exposure targets for meropenem in the epithelial lining fluid (ELF) of
mice with Pseudomonas pneumonia driving substantial [2 to 3 log,, (CFU/g)] killing and which suppressed

r a . L. B LT . - EET. W L e | " W aW. .



Meropenem Concentrations (mg/L)

Pseudomonas aeruginosa enfeksiyonunda direncli
mutantlarim baskilanmasi

Meropenem — Meropenem
Plasma Conc. ELF Conc.
110 ¢
1 00 Plasma and ELF Concentration-Time Points
Simulated from Mean Parameter Vector (1000 mg man-equivalent dose)
90 AuUC, . = 66.65mg*hr/L
E AUC, . = 27.47 mg*hr/L
Penetration = 41.21%
80 ¥
E Percent PenetrationFrom Monte Carlo Simulation:
70 - Mean 60.49%
F Median 39.22%
3 5thPCTLE 8.40%
60 10th PCTLE 11.85%
E 25th PCTLE 20.79% 0
5 E 75th PCTLE 74.21% Penetrasyon /041
E 90thPCTLE131%
g 95thPCTLE181%
40 E '
30 E
20
10
0 o | | | | | | | | | ] | ] | |

0 1 2 3 < 5 6 r 8 9 10 11 12

Time (hCB!Eé)no G L et al. Antimicrob. Agents Chemother. 2011;55:3406-3412



Log,, (CFU/g) of Lung Tissue Meropenen

Pseudomonas aeruginosa enfeksiyonunda direncli
mutantlarin baskilanmasi

Modelden yapilan hesaplamaiile;
Total killing etki icin ELF de gerekli
% [ antibiyotik konsantrasyonu

2L0g,,(CFU/g)Kill= 0.317 of 24 hr

2 | \ 3Log,, (CFU/g)Kill= 0.496 of 24 hr

Number of Meropenem-Resistant Fractional T >MIC in ELF that Returns |
1 F Mutants at Baseline Number of Mutants to Baseline Number

0 | | |
000 010 020 030 040 050 060 070 080 090 1.00

Fraction of 24 hrs Meropenem > MIC in ELF

Drusano G L et al. Antimicrob. Agents Chemother. 2011;55:3406-3412



Concentration (mg/L)

40

Pseudomonas aeruginosa enfeksiyonunda
direncli mutantlarin baskilanmasi

Meropenem Plasma ®
Concentrations

Time (Hours)

AUGCy.  AUCg;

(mg*h/L) (mg*h/L)

Mean
Median
5" pctle
10™ Pctle
25" Pctle
75" Pctle
90" Pctle

95" pctle

150.8 823

1309 35.0

51.6. 2.75

639 4.76

90.1 125

189.3 921

262.1 204.7

315.7 3153

Meropenem ELF
Concentrations

PENETRATION

Fraction

0.816

0.254

0.021

0.037

0.090

0.701

1.779

3.153

Observed-Predicted Regressions After the
Bayesian Step

Plasma
Observed = 0.998 * Predicted +0.919
r’ =0.962; p << 0.001

ELF
Observed = 1.0014 * Predicted — 0.0024
r’ =0.999; p << 0.001

Penetration of meropenem into epithelial lining fluid
(ELF) in 39 patients with ventilator-associated
pneumonia.

Drusano G L et al. Antimicrob. Agents Chemother. 2011;55:3406-3412



Pseudomonas aeruginosa

5 enfeksiyonunda direncli mutantlarin

2 baskilanmasi

_*5 1.00

Qo & 2,000-mg meropenem dose

é 0.90 administered as a 3-hour infusion
E 0.80 —o— 2 Log10 (CFU/g) Kill

.0 30% ELF T > MIC

*g 0.70

L 060 - —&— 3 Log10 (CFU/g) Kill

E ' ELF 50% T > MIC

~ 050 |

“: —— Resistance Suppression
g 0.40 50% ELF T > MIC

)

€ 030 - —o—  Mero MIC Distr

'g for 6500 Isolates

< 0.20

3,

= 010 -

— Target Attainment Expectation Over MIC Distribution
73 0.00 e e ek 2Log,, (CFU/g) Cell Kill 76.2%

'% 01 1 10 40 Resistance Suppression Endpoint 64.5%

E Meropenem M|C (mg/l-) Drusano G L et al. Antimicrob. Agents Chemother. 2011;55:3406-3412



Pseudomonas aeruginosa
enfeksiyonunda direncli mutantlarin
baskilanmasi

1) Meropenem invitro etkinligi mukemmel bir
ilac

2) Ancak, infeksiyon bolgesindeki penetrasyona
bagl 6zellikle MIK>1 izolatlarda 2 log,,

(CFU/ml) inhibisyon ve direncli mutantlarin
supresyonunda problem var

3) Kombine Tedavi??



CLSI ve EUCAST MIK degerlerinin PK/PD degerlere
gore yeniden belirlenmesinin gerekli oldugunu belirtti
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Biz Ne Yapabiliriz?

» MIK yiiksek izolatlarmn takibi
» Gram negatif enfeksiyonlar ¢calisma grubu
« Multidisipliner arastirmalar



