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2050 yilinda diinyada 2 milyar insan sudan yoksun kalacak,
30 yil sonra da 3 milyar insan kullanilabilir su kaynaklarini kaybedecek.. N.B. 2014
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10 x 20 Progress—Development of New Drugs
Active Against Gram-Negative Bacilli: An
Update From the Infectious Diseases Society of

America

Helen W. Boucher,' George H. Talbot,? Daniel K. Benjamin Jr.** John Bradley,*® Robert J. Guidos,” Ronald N. Jones,*?
Barbara E. Murray,'’ Robert A. Bonomo,'"'2"*"% and David Gilbert,'"® for the Infectious Diseases Society of America®

“10 x ’20 Initiative”

“2020 yilina kadar 10 tane yeni, etkili ve guvenilir,

sistemik uygulanacak antibiyotik gelistirilmesi ve
ruhsatlandiriimasi...”

N.B. 2014



The ESKAPE Bugs

Enterococcus faecium
Staphylococcus aureus
Klebsiella pneumoniae
Acinetobacter baumannii
Pseudomonas aeruginosa

Enterobacter species

N.B. 2014 Rice LB. J Infect Dis 2008;197:1079-1081



Sorunlar...

* HA MRSA:%60 larda

e VISA oranlari artiyor
 CA MRSA oranlari artiyor
* VRE oranlari %30 larda

N.B. 2014
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and Drug Administration per 5-year period, through 2012. Modified from
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Flgure 1: 14 classes of antibiotics were introduced for human use between 1935 and 1968; since then, 5 have been infroduced.
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National Healthcare Safety Network
(NHSN)

 Tum nosokomiyal patojenler icinde en sik:
1. Staphylococcus aureus (%15.6)
6. Enterococcus faecalis (%6.8)
10. Enterococcus faecium (%4.1)

Sievert DMP, Ricks PP, Edwards JRMS,

et al. Antimicrobial-resistant pathogens

associated with healthcare-associated

infections: summary of data reported to

the national healthcare safety network at

the centers for disease control and

prevention, 2009--2010. Infect Control
N.B. 2014 Hosp Epidemiol 2013;34(1):1-14



YB infeksiyonlarinda Prevalens ve Tedavi Cevabi
Uluslararasi Calisma

 Bati Avrupada S. aureus 1.,
Enterokoklar 6. sirada

 Dogu Avrupa da S. aureus 2.,
Enterokoklar 8. sirada

Vincent JL, Rello J, Marshall J, et al.
International study of the prevalence and
outcomes of infection in intensive care
N.B. 2014 units. JAMA 2009;302(21):2323-9



Dahasi...

Bu mikroorganizmalarda beta laktamlara ve
vankomisine duyarlilikta azalma var...

N.B. 2014

MRSA iliskili Mortalite
MRSA... %20

VRE VRE... %44

Santayana EM, et al. Risk factors and outcomes associated with vancomycin-
resistant Enterococcus infections with reduced susceptibilities to linezolid.
Diagn Microbiol Infect Dis 2012;74(1):39-42 6.

Cosgrove SE, et al. The impact of methicillin resistance in Staphylococcus
aureus bacteremia on patient outcomes: mortality, length of stay, and hospital
charges. Infect Control Hosp Epidemiol 2005;26(2):166-74



Son 15 yilda Klinikte Gram(+)
Tedavisi...

Streptograminler (quinupristin-dalfopristin, 1999),
Oxazolidinonlar (linezolid, 2000),

Lipopeptidler (daptomycin, 2003),
Lipoglycopeptides (telavancin, 2009)

anti-MRSA cephalosporin (ceftaroline,2010).

Ancak

Adaptif veya capraz
direnc

N.B. 2014



Gram Pozitif lerde Direncg

NHSN raporu: Nosokomiyal S. aureus larin %54.6 si
MRSA
Vankomisin kullandik¢a artan tedavi cevapsizligi: MIC
kaymasi?
Vankomisin in stafilokoklara azalan duyarlilik nedenleri:
— VRE den S.aureus a horizontal vanA operon transferi
ile VRSA artma riski

— Vankomisinin fazla kullanimi ve selektif baski ile
gelisen VISA ve hVISA

Sievert DMP, et al.Infect Control Hosp Epidemiol 2013;34(1):1-14
van Hal SJ, Lodise TP, Paterson DL. Clin Infect Dis 2012;54(6):755-71
Howden BP. Int Med J 2005;35(Suppl 2):5136-40 N.B. 2014



hVISA

A.B.D. nde VISA ve MRSA ¢ok nadir ama klinik MRSA
izolatlarinin %1.2 - %24.8 si hVISA

e Global olarak hVISA %0-74

* Gercek hVISA oranlari bilinmiyor...Clunk
— Tani icin altin standart YOK!
— Tani testleri ok zahmetli
— Rutin yapilamiyor

Pitz AM, et al. J Clin Microbiol 2011;49(1):269-74
van Hal SJ, et al. J Clin Microbiol 2011;49(4):1489-94
N.B. 2014



Stafilokoklarda Daptomisin Direnci

Daptomisin’e azalmis duyarlilik

* VISA ve hVISA da gozlenen hiicre duvar kalinlasmasi, daptomisin
e duyarhilig) da azaltabilir

 A.B.D.nde Daptomisin e duyarli olmayan S. aureus <%1 ama
ozellikle vankomisin tedavi basarisizlarda artis devam ediyor

Daptomisin Diren¢ Nedenleri:

*Huicre duvar kalinlagmasi da duzenleyici gen walKR daki
modifikasyon ile iligkili

*S. aureus un mpr F genindeki mutasyon —ylizey
molekullerindeki artan pozitif yiklenmis

fosfolipidler — hiicre membranina translokasyon

Moise PA, et al. Lancet Infect Dis. 2009;9(10):617-24
N.B. 2014



Stafilokoklarda Linezolid Direnci

Linezolid direncli S. aureus nadir

Ancak lokal salginlar dan 9--chloramphenicol-florfenicol
resistance (cfr) methyltransferase geninin horizontal
transferinin sorumlu oldugu bildirildi.

hVISA da oldugu gibi cfr geninin de standart testlerle
gosterilmesi ¢ok zor

Diger linezolid diren¢ mekanizmasi: 23S ribosomal
subunitteki mutasyon

Linezolid in ¢ok fazla kullanildigi merkezlerde bu
mekanizma daha gecerli

Shaw KlJ, Barbachyn MR. The oxazolidinones:
past, present, and future. Ann N Y Acad Sci
2011;1241(1):48-70 N.B. 2014



Enterokoklarda Direng

1988 den beri artan Vankomisin direnci
— A.B.D.de EFm da % 82.6 ve EFs da % 9.5

Arias CA, et al. N Engl ) Med 2011;365(10):892-900

Kamboj MMD, et al. Infect Control Hosp Epidemiol
2011;32(4):391-4 N.B. 2014



Daptomisin direncli enterokoklara bagh kan
dolasimi infeksiyonu orani: 2 yilda

%3.4 — %15.2

Kamboj MMD et al.Infect Control Hosp Epidemiol 2011;32(4):391-4

Aktif tedavi sirasinda Nosokomiyal
Linezolid direncli Enterokok yayilmasi
ile ilgili cesitli Gilkelerden bildirimler
var...

Gomez-Gil R, et al. Nosocomial outbreak of linezolid-resistant
Enterococcus faecalis infection in a tertiary care hospital. Diagn
Microbiol Infect Dis 2009;65(2):175-9

Dobbs TE, et al. Nosocomial spread of Enterococcus
faecium resistant to vancomycin and linezolid in a tertiary care medical
center. J Clin Microbiol 2006;44(9):3368-70 N.B. 2014



EARSS MRSA 2008
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Figure 5.12. Enterococcus faecium: proportion of invasive isolates resistant to vancomyein in 2008.
* These countries did not report any data or reported less than 10 isolates.

N.B. 2014



Isi Bilenler Diyor Kki...

MRSA, VISA, hVISA, VRE

...lerde oldugu gibi....
Gram (+) mikroorganizmalar ¢ok hizli adaptasyon
yetenegine sahiptir

«Kesinlikle diren¢ gelismeyecek» denen ajan YOK!

Alternatif tedavi secenekleri:
Arastirma asamasindaki yeni ajanlar
Uygun kombinasyonlar

Rybak M et al. Expert Opin. Pharmacother. (2013)
14(14):1919-1932 N.B. 2014



Direncli Gram(+) ler icin Halen
Kullanilabilen Ajanlar

13 antimikrobiyal ajan

Clindamycin
Tigecycline
Quin-dalfo

Vancomycin
Daptomycin
Linezolid

Tetracyclines
Fosfomycin
Chloram

Ceftaroline
Telavancin
TMP/SMX

N.B. 2014



Daptomisin

 Bakterisidal

* Gram pozitif bakterilerin sitoplazmik
membranina baglanir

— Lipofilik yan zinciri ile bakteri hiicre membranini
etkiler

— Hizhh Membran depolarizasyonu
— Hucre olumii

N.B. 2014



Daptomisin

*Antibakteriyel aktivitesi bluiyliik oranda doz bagimli, serbest
kalsiyum iyonlarina bagimli

*Hizli bakterisidal etki (13 saatte %99’unu 6ldiirme)
*Hem duragan hem ¢ogalan bakterilere etkili
*Biyofilm lizerine penetrasyonu yiiksek

*In vitro ¢alismada vankomisin, linezolid, rifampisine kiyasla
yuksek oranda etkili



Daptomisin etki spektrumu

Gram pozitiflere etkili

Pnomokok, Streptokoklar

MSSA, MRSA, KNS

VISA (Vankomisin intermediet S. aureus)
Enterokok

VRE (in-vitro hizli konsantrasyona bagiml etki)

N.B. 2014



Daptomisin endikasyonlari

 Komplike cilt ve yumusak doku infeksiyonlari (cSSSI)

* S.aureus a bagh kan dolasimi infeksiyonu (sag kalp
infektif endokardit dahil)

Ancak
Pnomoni ve Santral Sinir Sistemi “disindaki”
stafilokok infeksiyonlarinda da sik kullanilmaktadir

N.B. 2014



Linezolid

Oxazolidinone

Bakteri 50 S subunitin 23S ribozomal RNA sina
baglanarak 70S kompleksin olusmasini onler

Stafilokok ve enterokoklar icin bakteriostatik etkili

Bakteriyel protein sentezinin erken donemini inhibe
eder

IV ve oral

N.B. 2014



Linezolid

FDA onayi alan endikasyonlar

* MSSA, MRSA ve VRE ye bagl

— Non-komplike ve komplike cilt ve yumusak doku
infeksiyonu

— Toplum kaynakli pndmoni
— Nosokomiyal pnomoni

Ancak siklikla da

— Osteomiyelit
— Uriner sistem infeksiyonlari

— SSS infeksiyonlarinda da duyarl etkenler var ise
kullanilmaktadir

N.B. 2014



Ceftaroline fosamil (acetate)

Core cephalosporin
nucleus

PBP lere baglanarak hiicre duvar sentezini Anti-MRSA etkisi olan ILK beta-laktam

inhibe eder
PBP 2a ya yiiksek afinitesi var zhanel, etal. Drugs 2009;69: 809\ B 2014



INVITED ARTICLE
Louis D. Saravolatz, Section Editor CID 2011:52

Ceftaroline: A Novel Cephalosporin with Activity
against Methicillin-resistant Staphylococcus aureus

Louis D. Saravolatz, Gary E. Stein, and L d B. Joh

Ceftaroline

Ceftaroline fosamil in aktif metaboliti
FDA onayi: Akut Bakteriyal Cilt ve Yumusak Doku infeksiyonlari
Toplum Kaynakli Bakteriyal Pnomoni

MDR S.pneumoniae ve S.aureus (MRSA,VISA,Linezolid ve daptomicin R)

VRE (E.faecium disinda)ye etkili
Enterobacteriaceae lara karsi degisen etkinlik
ESBL lara, non-fermentatiflere etkisiz
Genellikle IV 600mg 12 saatte 1 uygulanir
Proteinlere afinitesi az ve bobreklerden atilir

Bobrek yetmezliginde doz ayarlamasi gerekir

N.B. 2014



- - . - Journal of
Contents lists available at ScienceDirect Experimental
al

Journal of Experimental and Clinical Medicine Elﬂ

journal homepage: http://www.jecm-online.com

REVIEW ARTICLE

Ceftobiprole: The First Broad-Spectrum Anti—methicillin-resistant Staphylococcus
aureus Beta-Lactam

| fne*!, Adwoa O. Nornoo
) Cx P | ) )
-G |Ceftobiprole medocaril

B

H:N\\//N/ 7’0; " . . H
ﬁf%fo;r/ Jo=o) Yeni genis spektrumlu Sefalosporin

I;‘I.Jff;}'é“élfi"l“;"' medocarl I() prodrus] and cefiobproie [(8) st moiew Et ki n I i k
 Gram(+) bakteriler (MRSA,PRSP,E.faecalis danil)

 Gram(-) bakteriler: E.coli, Proteus mirabilis, K. pneumoniae,
E.cloacae, ve P.aeruginosa dahil

Etkilemedigi bakteriler

 Acinetobacter baumannii
e ESBL (+) Enterobacteriaceae

N.B. 2014



Ceftobiprole

Kanada ve Isvicre de ruhsat aldi:

Komplike cilt ve yumusak doku infeksiyonlari.

Diabetik ayak (osteomiyelit olmaksizin) dahil

Febril notropeni
Hastane Kaynakli Pnomoni Calismalari var
Ventilator-iliskili Pndmoni

N.B. 2014



Telavancin
Lipoglycopeptide Antibiyotik

FDA ruhsati(2009):

 Komplike cilt ve yumusak doku infeksiyonlari
tedavisi

e Etkenler: Gram pozitif mikroorganizmalar
— S. aureus
— Streptococcus pyogenes,
— Streptococcus agalactiae,

— Streptococcus anginosus group,
— Enterococcus fecalis

N.B. 2014



Tigesiklin

* Tetrasiklinin yari sentetik analogu
— Glisilsiklinlerin ilk tGiyesi
— Protein sentezini ribozomal diizeyde inhibe eder.
— Bakteriostatik
— Ribozomlarin 30 S birimine baglanir

N.B. 2014



Tigesiklin Etki Spektrumu

Gram pozitif mikroorganizmalar

(Streptokok, stafilokok, pnomokok, enterokok)
— Direngli MRSA, MRSE; PDSP, VRE,

Gram negatif m.o lar,

— GSBL lireten E. coli, K. pneumoniae

— Non fermentatifler
— Atipik m.o.

Anaerop

Pseudomonas, Burkholderia cepacia turlerine diisuk etkinlik
Morganella ve Proteus turlerine karsi sinirl etkili

N.B. 2014



Tigesiklin Endikasyonlari

 Komplike intraabdominal infeksiyonlar

 Komplike deri ve yumusak doku
infeksiyonlari (MRSA dahil)

* Toplum kokenli pnémoni

N.B. 2014



Gram Pozitiflerde Artan Direnc

 Nasil Yonetebiliriz?

Yeni antibiyotik

Kombinasyon
Tedavisi

N.B. 2014



Kombinasyon Tedavisinin Amaclarn?

Antibiyotik etki spektrumunu genisletmek

Duyarli veya direngli patojene karsi sinerjistik aktivite ile
antibiyotik etkisini arttirmak

Direng¢ gelismesini onlemek
Biofilm gelistiren organizmalara karsi etkin olmak

Monoterapi ile erisilemeyen hiicre ve dokulara penetre
olmak

Toksin ve enzim uretimini engellemek

N.B. 2014



Tahtaravalli Etkisi

seesaw effect

Vankomisin MIC

/ ﬁ
=

Kombinasyon Tedavisi
Tomasz ve ark. N.B. 2014



Vankomisin ve B-laktam Kombinasyonlari

Vankomisin

+ 25 hVISA izolati

Nafsillin

l Sinerji

23/25 hVISA da 24 saatte 6ldiirme
etkisi ¥ 2-log10 CFU/ml artti

Leonard SN. Synergy between vancomycin and nafcillin against
Staphylococcus aureus in an in vitro pharmacokinetic/
pharmacodynamic model. PloS One 2012;7(7):e42103\| B. 2014



S.aureus a karsi farmakodinamik model

4 S.aureus susu
Vankomisin MIC: 0.5 - 8 ug/ml
1 tanesi hVISA

Cefazolin
+

Vankomisin

Bakteri oldiirme orani tek tek olandan daha fazla

Hagihara M, et al. In vitro pharmacodynamics of vancomycin
and cefazolin alone and in combination against methicillin-
resistant Staphylococcus aureus. Antimicrob Agents
Chemother 2012;56(1):202-7 N.B. 2014



Hayvan Modeli

Infektif endokardit tavsan modeli: 3 S.aureus izolat

Vankomisin
Vankomisin+Nafsillin veya
Nafsillin
Koloni sayisinda azalma: log10 4.52 CFU/g Climo MW, et al. Antimicrob Agents

Chemother 1999;43(7):1747-53

Gentamisin veya
Tobramisin veya
Nafsillin

Gentamisin veya Tobramisin
+ Nafsillin

Bakteriyal yogunlugun azalmasi ve
vegetasyonun steril hale gelmesi Drake TA, AAC. 1983:24:653-7

N.B. 2014



Tavsan Endokardit Modeli

VRSA

Vankomisin
veya
Nafsillin

Vankomisin+Nafsillin

Tedavinin 24. saatte kan kulttrinde,
3. gliniinde dalak(%92) ve
bobreklerde(%62) sterilizasyon

Fox PM, et al. Successful therapy of experimental endocarditis
caused by vancomycin-resistant Staphylococcus aureus with a
combination of vancomycin and beta-lactam antibiotics.
Antimicrob Agents Chemother 2006;50(9):2951-6 N.B. 2014



Vankomisin ve B-laktam Kombinasyonlari

Vankomisin S VISA
* 5 hVISA *

Ceftarolin Oksasilin

Vankomisin

Sinerji

Sinerji
5/5 VISA 4/5 VISA
4/5 hVISA 1/5 hVISA

Werth BJ, Vidaillac C, Murray KP, et al. Novel combinations of vancomycin
plus ceftaroline or oxacillin against methicillin resistant vancomycin-
intermediate Staphylococcus aureus (VISA) and heterogeneous VISA (hVISA).
Antimicrob Agents Chemother 2013;57(5):2376-9 N.B. 2014



Vankomisin ve B -laktam Kombinasyonlari

In vitro olarak

— MSSA ve MRSA ya karsi Cefepime+Vankomisin
sinerjistik

— MRSA ya karsi Cefazolin/Imipenem+Vankomisin
sinerjistik

Lozniewski A,et al. J Antimicrob Chemother 2001;47:83-6
Rochon-Edouard S, Antimicrob Agents Chemother 2000;44@%5_52@&4



Daptomisin ve [3-laktam Kombinasyonlari

«Daptomisin direncli» MRSA lar ile olusturulmus deneysel endokardit tedavisi

5 MRSA izolatinda zaman-o6ldiirme egrisi yapildi

«Tahtaravalli etkisi» ile Oksasilin MIC’i 3-4 kat duistii

Daptomisin

+
Oksasilin

Yang SJ, Xiong YQ, Boyle-Vavra S, et al. Daptomycin-oxacillin combinations in

treatment of experimental endocarditis caused by daptomycin-nonsusceptible

strains of methicillin-resistant Staphylococcus aureus with evolving oxacillin

susceptibility (the “seesaw effect”). Antimicrob Agents Chemother 2010;54(8):3161N.B. 2014



Daptomisin ve [3-laktam Kombinasyonlari

20 VISA isolatin zaman-oldiirme analizi
Izolatlarin %55’inde kombinasyon ile sinerji

4/20 izolat PK/PD modelde Nafsillin, Daptomisin (6 mg/kg ve 10
mg/kg) ve her iki ajan/doz kombinasyon kullanildi

Daptomisin
10mg/kg

. Monoterapi

Nafsillin

Leonard SN, Rolek KM. Evaluation of the combination of daptomycin and
nafcillin against vancomycin-intermediate Staphylococcus aureus.
J Antimicrob Chemother 2012;68(3):644-7 N.B. 2014



Enterokok Tedavisinde Daptomisin
Kombinasyonlari

19 VRE izolati (Ampisillin direncli)

!

Daptomisin

+
Ampisillin

13/19 izolat da %50 sinerji

Rand KH, Houck H. Daptomycin synergy with rifampicin and
ampicillin against vancomycin-resistant enterococci. J
Antimicrob Chemother 2004;53(3):530-2i. N.B. 2014



Enterokok Tedavisinde Daptomisin
Kombinasyonlari

In vitro PK/PD calismasi
2 VREFm ve 1 VREf
Endokardiyal vejetasyon simulasyonu

Daptomisin
6 ve 12mg/kg/giin

Daptomisin
+

‘ ' Seftriakson

Daptomisin 6mg/kg yeterli aktivite gosteremedi
Seftriakson eklendiginde 12mg/kg ile benzer aktivite
Seftriakson Daptomisinin etkisini arttirdi

6 ve 12mg/kg/giin

Hall AD et al., ICAAC 2012

N.B. 2014



Daptomisin+ R laktam Kombinasyonlarinin
Klinik Yansimasi

* Direncli MRSA bakteremisi olan 7 hasta
* Tedavi: Daptomisin+anti stafilokokkal B-laktam
(6 s1 Nafsillin, 1’i Oksasillin)

6/7 hastada Klinik Kiir ‘

Dhand A, Bayer AS, Pogliano J, et al. Use of antistaphylococcal beta-lactams to
increase daptomycin activity in eradicating persistent bacteremia due to
methicillin-resistant Staphylococcus aureus: role of enhanced daptomycin
binding. Clin Infect Dis 2011;53(2):158-63 N.B. 2014




Daptomisin+ R laktam Kombinasyonlarinin
Klinik Yansimasi

Daptomisin
+ B laktam
n: 30

Bobrek yetmezlikli hastalardaki
S.aureus infeksiyonlari

Daptomisin

n: 50

%78.0 Basari orani
Yiiksek inokulumliu

o

%56.5 infeksiyonlarda basari orani

Moise PA, Amodio-Groton M,Rashid M, et al. Clinical outcomes of
daptomycin with and without concomitant b-lactams in patients with
staphylococcus aureus bacteremia and mild to moderate renal
impairment: a multicenter evaluation. Antimicrob Agents Chemother

2012;57(3):1192-200. N.B. 2014



Rifampin Kombinasyonlari

Bircok in vitro ve hayvan ¢alismasi S.aureus tedavisinde
Vankomisin veya Daptomisin e Rifampin veya Aminoglikosid
eklenmesinin bakteri oliumiuni arttirdigini gostermektedir

Rifampin kombinasyonlu ¢alismalar 6zellikle
osteomiyelit ve
arag iliskili infeksiyonlarda
iyi sonug bildirmekte

Daptomisin+Rifampin: Deneysel MRSA osteomiyelitinde
kemik iligi ve eklem sivisinda bakteri yogunlugundaki azalma
monoterapiden ¢ok daha fazla (p < 0.001)

Perlroth J, Arch Intern Med 2008;168:805-19 55.
John AK, et al. Antimicrob Agents Chemother 2009;53:2719-24 N.B. 2014



Rifampin Kombinasyonlari

MRSA endokarditinde Daptomisin+Rifampin tedavisinde
vejetasyondaki bakteri sterilizasyonu daha fazla

Hayvan ¢alismasinda MRSA yabanci cisim infeksiyonunda
Daptomisin+Rifampin kombinasyonu Daptomisin
monoterapisi ile karsilastirildiginda infeksiyon eradikasyon
orani daha yiuiksek (%67 ye %33)

Perlroth J, Arch Intern Med 2008;168:805-19 55.
John AK, et al. Antimicrob Agents Chemother 2009;53:2719-24 N.B. 2014



Olgu

66 yas kadin hasta
2010: Aort ve mitral kapak replasmani

Haziran-Temmuz 2014 te infektif endokardit+anemi+ABY tanisi ile
Ankara’da takip edilmis

Daptomisin monoterapisi 4 hafta hospitalize edilerek verilmis

Son 2 hafta giiniibirlik tedavi ile Hitit Universitesi Corum EAH’nde
tedavi edildi(toplam 6 hafta)

N.B. 2014



Olgu

13.10.2014 tarihinde bacaklarinda dokuntu, ates, halsizlik,
istahsizlik sikayeti ile Enfeksiyon Hastaliklari Poliklinigine
basvurdu

Infektif Endokardit 6n tanisiyla hospitalize edildi

1 hafta once Ankara’da kontrol TEE yapilmak istenmis ama
hasta tolere edememis

Coumadin 1x5 mg tb kullanimi

N.B. 2014



Olgu

FM:G.D. Orta bilin¢ acik koopere oryante

Ates: 38 °C

TA:120/70 mmHg

Nb: 82/dk

Konjuktivalar soluk

KVS: Ritmik. Metalik kapak sesleri. Ufiiriim 3/6 ?
Hepatosplenomegali YOK

Bilateral tibia lizerinde petesial doklintii

Infektif Endokardit periferik bulgusu yok

N.B. 2014



Laboratuvar

WBC:7800/mm3

Hb:5.4

PLT: takip boyunca normal
CRP: 67

INR: 5,4

Kreatinin:5.9-3.2 (takip boyunca progresif olarak
geriledi.

CrCl<30 altinda
Prokalsitonin: 0.7-1.2 arasinda

N.B. 2014



Olgu

« DAPTOMISIN BASLANDI

* TEE: Mitral kapakta trombus-vejetasyon?

* Kan kultiirii: 6 adet- MRSE

e 7 gun tedavi sonrasi

CRP de artis olmasi 2. atak olmasi protez kapak olmasi
* Rifampisin 1x600 mg eklendi

Kontrol TEE’yi tolere edemed.i.

N.B. 2014



Olgu

Total tedavinin 5. haftasinda, Rifampisin 4.
haftasinda

Genel durum iyi, ates yok, CRP 42, kreatinin:2.1
CPK: hep normalin altinda seyretti
Kontrol kan kuilturlerinde lireme yok

N.B. 2014



Gentamisin Kombinasyonlari

In vitro zaman-6ldiirme ¢alismasi: Daptomisin+Gentamisin
kombinasyonu S.aureus a karsi orta derecede sineriji
gosterdi

Linezolid+Gentamisin kombinasyonu sinerji gostermedi!

S. aureus endocardit hayvan modelinde
Daptomisin+Gentamisin,
Daptomisin+Rifampin den daha bakterisidal aktiviteli

Grohs P, et al.Antimicrob Agents Chemother 2003;47:418-20
Credito K, Antimicrob Agents Chemother 2007;51:1504-7
Sakoulas G, et al. Antimicrob Agents Chemother 2003;47:1714-18 N.B. 2014



Gentamisin Kombinasyonlari

Ciddi MRSA infeksiyonlarinda Vankomisin ile
Vankomisin+AG kombinasyonunu karsilastiran ¢alisma
yok...

Ancak , randomize bir calismada MRSA bakteremi ve
endokarditinde Vankomisin+Gentamisin
kombinasyonu tek basina Daptomisin’den daha az
etkili
(14/44 (31.8%) vs 20/45 (44.4%) hasta;p = 0.28)

Fowler VG Jr, et al. Daptomycin versus standard

therapy for bacteremia and endocarditis caused by
Staphylococcus aureus. N Engl J Med 2006;355:653-65 N.B. 2014



Enterokokok Endokarditi Tedavisinde
Klinik Yansimalar

* Enterokok ve Streptokok endokarditinde kombinasyon
tedavisi daha etkin

* Ancak Dogal kapak endokarditi tedavisinde
kombinasyonun ek bir faydasi yokken, Protez kapak da
ek faydasi var

61 PVE (29 S. aureus ve 32 KNS): Kombinasyon tedavisi
alanlarda kiiltiir negatiflesmesi monoterapi alanlardan
5.9 kat daha fazla (aOR 5.9 Cl 1.3 -- 27.5; p < 0.001).

Sexton DJ, et al. Clin Infect Dis 1998;27:1470-4
Morris AJ,et al. Bacteriological outcClin Infect Dis 2005;41:187-94 N.B. 2014



TMP/SMX Kombinasyonlari

Stafilokok Tedavisinde

Daptomisin
+
TMP/SMX/Cefepim/Nafsillin/Linezolid

J

TMP/SMX kombinasyonu en hizli bakterisidal
Dumitrescu O, et al. Antimicrob Agents Chemother 2007;51:1515-19

4 DNS izolatina in vitro Dapt+TMP/SMX 14 giin uygulandi
Koloni sayisini Daptomisin monoterapisinden ¢ok daha fazla
azaltti

steed ME, Antimicrob Agents Chemother 2010;54(12):5187-92  N.B. 2014



Fosfomisin Kombinasyonlari

Fosfomisin in enterokoklara karsi intrensek aktivitesi var

Ozellikle “direncli enterokoklara” kombinasyon halinde
etkilidir

3 VRE izolati ile PK/PD modelinde 72 saat fosfomycin
valniz veya daptomisinli kombinasyon uygulandi

8 mg/kg/giin veya 12 mg/kg/giin

Kombinasyon ile DNS enterokoklara daha fazla etkili ve
Daptomisin duyarl enterokoklara karsi da “kalici”
oldirme tespit edildi

Hall AD ICAAC 2012 poster A-602 N.B. 2014



Tedavisi Zor Gram Pozitif infeksiyon Tedavisinde
Daptomisin

«  Bakteremi, infektif Endokardit, Osteomiyelit gibi zor olgularda
Daptomisin optimal dozu kesin degil

* Ancak yiiksek doz (8—10 mg/kg) giivenli ve tolere edilebilir olarak
bildirilmekte

«  Kombinasyon ile etkinligi arttirilabilir

Kombinasyonlar:

1. Komplike veya persistan MRSA bakteremileri veya MRSA dogal kapak iE
nde 210 mg/kg dozda hiicre duvarina yonelik kombinasyonlar ile
(or.nafcillin/cloxacillin veya fosfomycin) veya SXT;

2. MRSA yabanci cisim infeksiyonlarinda rifampisin ile kombinasyon
KNS a bagli yabanci cisim infeksiyonlarinda rifampisin ile kombinasyon

4. Komplike enterokok bakteremilerinde ve IE de ampisillin veya
fosfomisinle kombinasyon

=

N.B. 2014



Clinical Infectious Diseases Advance Access published January 4, 2011

IDSA GUIDELINES

Clinical Practice Guidelines by the Infectious
Diseases Society of America for the Treatment of
Methicillin-Resistant Staphylococcus Aureus
Infections in Adults and Children

Catherine Lin' Amold Bayer3S Sara E. Cosgrove ® Robent 5. Daum.” Scott K. Frdkin® Rachel J. Gorwitz?

Sheldon L. Kaplan,' Adolf W. Karchmer," Donald P. Levine, Barbara E. Murray,® Mic heel J. Rybak'>2 David

A Talan2* and Henry F. Chambers'2

" Depeasrtmiznt of Bedicine, Diision of bnfee fious Disasses, Unkvessity of Califomis-San Francsen, San Fanckon, Calfomis; “Dikizion of Inficfions Diesases,
Zan Fanciaen Ganeral Hogpital San Fandson, CA, “Didsion of bnfeefious Dieasses, Habor U0LA Medeal Canter, Tanance, CA, “Ditziong of Ememgency
Medicing and Ifectious Dissases, Qe View-UCLA Medicd Cemer, Sylmar CA  Denariment of Medicine, Dad Geffen Sdhonl of Madicine at Unersty
of Califormia Lo Angeles, 8Division of Infectious Dissases, Jofns Hoplans Medical bns ftutions, Baltmos, Masdand, Tepariment of Pedistrcs, Sedtion
of Infesctious Disases, University of Chicaga, Chicego, linots; 2Dikésion of Healfcas Owlity Pomoton, Center for Emeging and Zoonotic nfectious
Diiseames, Carters for Desase Contol and Pevention, Adants, Geogils; 'Olenatment of Pedistrics, Secon of Infectine Diesases, Bagdor Collage of
Medicns, Housion, Tees, Ditsion of Infectious Disasses, Beth lrasl Deacre s Medicns Cener, Hanard Medicd School Soston, Massaduat;
1 Department of Medicing, Divison of Infectious Dissases, Wayne State Unhesity, Damit Recaiving Hoapital and Unfesity Haalf Canter, Damit,
Michigarn: Depament of Phamacy Pactics, Wayne St Univesty, Detroi Midhigan, and "#Diision of nfectio s Dissases and Canter for fhe Study of
Ememging and Ae-emanging Pathogens, Unkersty of Teess Medoal Sdhoal, Houston, Teess

Evidence-based guidelines for the management of patients with methicllin-resistant Staphyococcus aureus
(MESA) infections were prepared by an Expert Panel of the Infections Diseases Society of America (IDSA). The
guidelines are intended for use by health care providers who care for adult and pediatric patients with MRESA
infections. The guidelines discuss the management of a variety of dinical syndromes associated with MRSA
disease, including skin and soft tissue infections (55T1), bacteremia and endocarditis, pneumonia, bone and
joint infections, and central nervous system (CNS) infections. Recommendations are provided regarding
vanoomycin dosing and monitori ng, management of infections due to MRSA strains with reduced susceptibility
to vancomydn, and vancomycin treatment failures.

EXECUTIVE SLIMMARY cometitites the firgd omidelines of the IMSA mn the treat-

Znum:nnu > kepnd A @ e ol pErome s dmn NEcE Do rED Mo

.B. 2014



Table 3. Recommendations for the Treatment of Methicillin-Resistant Staphylococcus aureus (MRSA)

IDSA MRSA Tedavi Rehberi 2011

Manrifestation Treatrment Adult dosa Pediatric dose Claag® Commiment
Sxin and sofi-ssue
infection (55T
Absass, Tununcies, Incision and dainage All For senpie algossses of bods,
carbuncies nesion and danage & ey
adequate. Pleasse rela 1o
Tabie 2 for condiions n
which antisricrobal thesspy
& recommandad altar
nesion and dainage o an
absoess due 10 CA-MRASA,
Punubant oalubte Clindanmyen 300450 g PO TID 1013 mglegidose PO avery Al Closridium  aiffioie—assonated
detned a5 collubis -8 h, not 1D adosed dSaane: May Gooul mode
assorated wWith purulent &0 gy Faguently, companad with
drainage of udale n other oral agents.
the absence of & dramsa e
Alvanads)
THAP-ShiK 1-2 0 tab PO BID Tramethopam 4-5 mgfkgidoss, Al TRAP-S M s pragnancy
sultmethoxaras categoey T and not re:
20-30 mglg/doss ommended for womean in
PO every 12 1 e third trimester of
pregrancy and Ior chidnaen
=7 minths of age
Dioepe yoline 100 g PO BID =45k 2 mgkgldose PO All Tetracycinees ams nol
avery 12 h > 25ky: sonmmended o
adull doss childiren under B yoars of
age and a'e [regrancy
categony D.
Winio: yoline 200 mg x 1, then A mglyg PO = 1, hen All
100 mg PO BID 2 mgfkgidoss PO every 120
Limezodd 600 mg PO BID 10 mgfkgidoss PO evesy All hore expense compansd
B h, not o o osad G0 wath athar altenma tives
mgidose
Monpurubant calubie factam jeg, caphalkn 500 myg PO QID Plaasa redas 1o Red Book Al Empirical theragy fos
dafned &5 calultis with anid i aclln frhemayb:  sreplooods &
N punubent dramags seommended (A1l Emparc
of e e and no oovemge Tor CA-MASA & rec
ass0c A el Ahaoess) ammended in glenls who do
not respond 10 fHactam Red-
apy and may be consdesd n
Hose with systemic 1oy,
Chndarnmyein 300-450 mg PO TID 10-13 mglgidos e PO avery All Prowide coverage for Bom
B8R, net i eceasl Premaybe strepooes and
A g fchary CaMRSA
factam jeg, amaiclin Agnoadcillin’ 500 PO mg TID Plaase redas 1o Red Book Al Proside coverage fo both
andfor TMPSND or & Bee abdve Tor TMP-SNX See above for TMP- frhemaybe & Tepiosons
e lracy cine and teiracyoline docng SN and 1eim oy ine dosng and Co-MASA
Limezodd 600 mg PO BID 10 gl gfdnes PO every 8 h, not All

1o exceed 600 mgldose

N.B. 2014



Table 3. [Contmued)

Manifies tation Treatrnent Adult dose Pediztric dose Clasg® Comniment
Prowite coverage for bof
B-hamdylic sirepiocssi
and CA-MRSA
Lamplcatad 55T1 Vanonmian 15-2D mgigidoss IV aveny 15 mgfkgidoss |V eveny B h AVl
8-12h
Linezod 600 mg POV BID 10 mgfkglidose POAV every AVAI For chitiren =12 yeas of age,
8 B, ot 1o e 00 mg POMY BID. Pregnancy
00 migihos e categoay C
Daplomycin 4 mgfegiiose |V 0D Ongroang Shudy AVHD The doses undes study n
children am 5 mglg lages 12-
17 yeaes), T mgly lages 711
yaarsl, 3 mokg lages 28
years) |(inicalivisis.gov NCT
Q07 11B0E]. Pregnancy  cate-
gory B.
Tedavanon 10 mgegidose N OD WD AVND Pragnancy categony C
Clndamyen &0 g POV TID 10-13 mgkgidess POAV every Al Pregrancy calegoeny B
68 h, not 1o expesd
A g gy .. . TR
e —— + Gentamisin veya Rifampin”
endocandits
Baclarama Vafitniny 15-20 mglgidoss IV aveny 15 mglkgidoss |V every B R All The addtion o gantamicsn (A1
8-12h of dlampin () 1o vancamyosn
s not routinely recommended.
Daporrspes & makgidoss IV (D E-10 mglkgidoss 1V 0D AVC
exparis recommend  higher
dosages ol B-10 moghg/dose
IV QD (B0, Pregnancy cale-
gory B.
Irfective endezardis, smesslomcimena | 4+ Gentamisin ve Rifampin
rabve vave
lrrfeetive endonardis, Vanenmyen and 15-20 mgkgidose I every 15 mglkgkdoss 1V every & b Bl
prosthetic vake gentirean and fifamps B-12h
| miglgidoss |V avery B R | miglagidess 1V avery &
300 mg POV eveny B h 5 mighogidose POV evary B b
Pesssient baclerema Please see
Prisamonia
Vancomyen 15-20 mghgfdose N every 16 mgfkgidose |V every 6 h All
8-12h
Linezai 800 mg POYV BID 10 mghgiiose POAV every B b, All Far chithren =12 years,
nol 1o exoeed B00 mgfdss 600 mg POV BID. Pregrancy
category C.
Clndamyen &0 g POV TID 10-13 mgkgidese POAV every Bl Pragrancy calegony 8.

68 h, not o eceed 40 mgkal
day

N.B. 2014



Table 3 |Cowtimead)

hanifast ation Treatrent Adult doss Pedistric dose Class®
Vaneomyen 15-20 mgkgidose IV every 15 mg/egliose N every & h Bl
8-12h
Depiomycin & mgfkgiday IV QD 610 mgfkghday IV QD B
Linezid &0 meg POV BID 10 mgfkgidose POV avery Bl
B I ot o axeeed
GO0 migidase
Clndamyen 800 mg POYIV TID 10-13 mghgiioss POAY every Bl
B8 h, nal 10 exossad
40 mohglday
TMP-SMX and ritampin 25-4.0 mghgkdoss POV ND BIMND
evary B-12 h
600 mg PO QD
Saplic; anhiile AN 1520 mgglidoss IV eveny 15 mgfkigihose IV eveny 6 h Bl
812h
Dagioemyein 8 mygfegiday i QD 6-10 mgfkgidose IV QD B
Linagaig a0 mg PO BID 10 mgfegidose PONY avery Bl
B I mot to e eed
B00 migldos e
Clnlamyen 600 mg POV TID 10-13 mghgkiose POV every B
B8 h, ndl 10 exdead
40 mgkigfdy
TMP-SMX 3540 mglgidose POV ND BIND
evary B-12 h
Prosthetic jont, spanal Praase s Lo
implant infections

Leniral nervous Sysiem
niecins

+ Rifampin? —

[ Gyl Qelrdement an
dramage of assocated sofl-
tsgue  almopsses & e
manslay o (hempy. (A
Sermeaupens rasommend the
adfition of rlampen 600 my
00 o 300450 mg BID i the
chosen  antbéotc (BID. For
chidren =12 years ol age,
nepold 800 mg POV BID
shoukd Be used. A single
swength and D6 tlable of
THAP-SMIX cnlzms B mg and
160 mg of TMP, respectvey.
For an 80-kg adult, 2 DS &b
elg acheves a dose of 4maf

Ly 5

Dramnage of dedridemeant of
T panT SpAce SHOud Shway S
I psriodrred ).
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Table 3. [Contmed)

M anifaatation Traatrnant Adult drse Padiatric dnse Clags? Comimeant
Medingrirs Vancomyen 15-20 mghkgidase IV every 15 migfgiioss |V avery B h Bl Some eapens recommend the
812 h addtion of rilmp:n 800 mg
0D o 300450 mg BID 1o
vancomyan for adull patients
(BN}, For chiiren =12 years
ol ana Enamwdd B ma RID,
Linezold &0 mg POV BID 10 mgfghiose POV every Bll : )
8, not 1 exceed + Rifampin~
A0 miose
TIP-SMX 5 mghkgiioss POIN every ND CIYND
&12 h
Bram algoogs, subdura Vancomiyean 1620 mgkgidese N avery 16 mgfkgidoss |V avery B Bl Soime axpents recommend the
BTV, SDIfE B-12 h addtion of nfampin 800 mg
Al ahes e s 0D or 300450 mg BID to
vancomyan for adull patents
(B, For chilfren =12 years
ol age, Enamd 600 mg BID.
Lezold &0 mg POMV BID 10 mgfghiose POV every il . TP
8, not 10 oo + Rifampin~
800 mgdoss
ThIP-ShX & mglgidose POV WD CIVND
aiary B-17 1
Saptic Biromboss o Vancomyen 15-20 mghkgidase IV every 15 migfglioss |V avery B h Bl Some eapens recommend the
cvemous of dural 812 h addtion of rifampin 800 mg
VENOUS SIS 0D o 300450 mg BID to
vaneomyan for adull patients
(8. Fof chitiren =12 years
of aga knamid B0 mg BID
Linezoid &0 mg POV BID 10 mgfigiiose POV every Bll - :
B h, ol o o + leampm?
A0 miglose
TMIP-SMEC 5 mghgldoss POV every ND CIYND
&12 h

MNOTE. EID, twicndaiy; CA-MREA, community-essodated MRS DE dablb strength; W, mtavenous; WD, no deta; PO, aml; 00, every day; TID, 3 times par day; TMP-EMY, temathaprimesufamathaxemba,

¥ Clammicartion of tha stangth of recommendatan and quality of evidance appias to adult and padiatic petients unbiss atharwizs specfind. A badiosish ) fallawed by tha recommandaton stegth and avidencs
grda will denate any diffemnces in pedistic dessificston,
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Table 3. Clinical practice guideline-recommended combination therapies after isolate identification and

susceptibility testing.

Infection type Pathogen Combination therapy Recommendation Ref.
grade
Bacterial meningitis Streptococcus pneumoniae = \ancomycin + third-generation  llIA [115]
(penicillin MIC = 2 pg/ml or cephalosporin
ceftriaxone MIC = 1 pg/ml)
MRSA, ==P Vancomycin + rifampin A
Necrotizing fasciitis and/ Group A Streptococcus ==p Penicillin + clindamycin A [97]
or streptococcal shock syndrome
Osteomyelitis or device-related MRSA == ancomycin, daptomycin, ns [18]
osteoarticular infections linezolid, TMP-SMX or
Native valve endocarditis* clindamycin +/- rifampin (after
clearance of bacteremia: IIB)
Prosthetic valve endocarditis* Viridans group streptococci ana== Penicillin or ceftriaxone + IB [20]
Streptococcus bovis gentamicin
MSSA/MSSE =P Mafcillin or oxacillin + 1A
rifampin + gentamicin
MRSA/MRSE ==p \Vancomycin + rifampin + IB
gentamicin

Expert Opin. Drug Saf. (2012) 11(2)

N.B. 2014



Endocarditis
and other
severe

infections

_+ E. faecalis

v

E. faecium

B-lactam susceptible'
Non-HLR aminoglycosides

v

Blactam-susceptible’
HLR aminoglycosides

Ampicillin MIC £ 64 pg/ml
Non-HLR aminoglycosides

Penicillin or ampicillin plus an
aminoglycoside®

.

Ampicillin plus cefiriaxone

(or cefotaxime)

HD daptomycin’ plus ampicillin

HD daptomycin® + another active agent*
Ampicillin - plus imipenem (or another active
agent)*

Ampicillin MIC < 64 ug/ml
HLR aminoglycosides

v

HD ampicillin® plus an aminoglycoside’

Ampicillin MIC > 64 pg/ml
Non-HLR aminoglycosides

v

HD ampicillin® plus HD daptomycin’

Q/D° plus HD ampicillin or doxycycling with
rifampin

HD ampicillin plus imipenem’

Linezolid” + another active agent*

v

Ampicillin MIC > 64 pg/ml
HLR aminoglycosides

v

HD daptomycin® plus an aminoglycoside?
Q/D" & another active agent*
Linezohid® + another active agent’

v

HD daptomycin® + another active agent*
Q/D? + another active agent*
Linezolid® + another active agent*

N.B. 2014



Kombinasyon Dezavantajlari

Artan ilac toksisitesi

llag-ilac etkilesimleri

Artan ila¢ maliyeti

Clostridium difficile riskinde artis
Antagonizma

N.B. 2014



Sonug

MRSA ve VRE gibi MDR gram-pozitif patojenler halen onemli bir
problem

Mevcut antimikrobiyal ajanlarin gram-pozitif patojenlere
duyarli ve etkin olmaya devam edebilmesi i¢in optimal PK/PD
gerekli

Basta oral preparatlar olmak lizere yeni gram pozitif ajanlara
ihtiyag var

Tedaviye kombinasyon ile baslayip ardindan de-escalation ile
devam etmek tedavi cevabini arttirip direng gelisimini
azaltabilir...

N.B. 2014



Tesekkurler...

Cheers to a Great Combination!™ |

EKMUD 2012 N.B. 2014






Stryjewski M, et al. Clin Infect Dislgﬂ

STARPAST
Stryjewski M, et al.Antimicrob Agents enﬁheﬁ' 2006; %(3):862—867.

* Komplike cilt ve yumusak doku infeksiyonlari tedavisinde

* Telavancin ve standart tedavi karsilastirmasi

 Randomize, ¢ift kor

Table 4 Clinical Responses at the Test-of-Cure Follow-up Visit

FAST

FAST 2

Telavancin (%)

Standard Treatment (%)

Telavancin (%)

Standard Treatment (%)

All Patients Treated
Cure 66/84 (79) 66/83 (80) 82/100 (82) 81/95 (85)
Failure 6/84 (7) 3/83 (4) 37100 (3) 6/95 (6)
Indeterminate 12/84 (12) 14/83 (17) 15/100 (I5) 8/95 (8)
Clinically evaluable with cure 66/72 (92) 66/69 (96) 74177 (96) 72177 (94)
Microbiologically Evaluable
Cure 52/56 (93) 53/56 (95) 62/64 (97) 53/57 (93)
Staphylococcus aureus cure 40/50 (80) 40/52 (77) 48/50 (96) 37/41 (90)
Methicillin-resistant Staphylococcus aureus 18/22 (82) 18/26 (69) 25/26 (96) 17/19 (90)

cure




ATLAS 1 and 2

Komplike cilt ve yumusak doku infeksiyon tedavisi (Gram(+) diisiiniilen
veya kanith) Randomize,cift kor,aktif kontrollii, Faz 3

* Telavancin 10 mg/kg
* Vankomicin

Table 5 Patients Achieving Cure at the Test-of-Cure Visit

In a Pooled Analysis of ATLAS | and ATLAS 2

Population Telavancin Treatment (%) Vancomycin Treatment (%)

Study 0017 (ATLAS 1)

Clinically evaluable 304/346 (87.9) 302/349 (86.5)
All patients treated 323/426 (75.8) 321/429 (74.5)
Study 0018 (ATLAS 2)
Clinically evaluable 354/399 (88.7) 346/395 (87.6)
All patients treated 387/502 (77.1) 376/510 (73.7)

Pooled Studies

Clinically evaluable 658/745 (88.3) 648/744 (87.1)

All patients treated 710/928 (76.5) 697/939 (74.2)




Yan Etkiler

%22 Tat alma bozuklugu %6

%26 Bulanti %14
%13 Kusma %7
%6 Kasinti %12

%2 inflizyon iliskili bulgu %6



Ceftaroline
Klinik Calismalar

* Akut Bakteriyal Cilt ve Yumusak Doku
Infeksiyonlari

-Vankomisin ile non-inferioriti calismasi
* Toplum Kaynakli Bakteriyal Pnomoni
-Ceftriaxone ile non-inferioriti calismasi



Ceftaroline
Akut Bakteriyal Cilt ve Yumusak Doku infeksiyonlari

2 RCT, cift kor
1378 hasta (yas>18)

5-14 giin

o Selulit: %38,

o Apse: %34,

0 Yara: %13

0 S. aureus: %68 (%37 si MRSA)
o Gram-negatifler:%13




Akut Bakteriyal Cilt ve Yumusak Doku infeksiyonlari
Cevap Oranlari

95% Cl =-31.6t0o-1.2

MITT (1378) CE (1202) MRSA (274)  GNR ony (58)




Ceftaroline
Toplum Kaynakli Pnomoni

Cift kor RCT
1228 hasta >18 yas

0 Etken izolasyonu: %27.1
S. pneumoniae : %42

Hemophilus sp: %23.4
S. aureus : %16.5 (53 MSSA, 2 MRSA)




TKP
Tedaviye Cevap Oranlari

E =

MITT (1153) CE (908) ME (301)




TKP Tedavi Oranlari
S. pneumoniae

Tum izolatlar

59/69 (86%) 4/4 (100%)

48/70 (69%) 2/9 (22%)




Journal of _
J Antimicrob Chemother 2011; 66: 1301 -1305 AntlmlcrOblal'
doi:10.1093/jac/dkr110 Advance Access publication 23 March 2011 Chemotherﬂpy

Ceftaroline pharmacodynamic activity versus community-associated
and healthcare-associated methicillin-resistant Staphylococcus
aureus, heteroresistant vancomycin-intermediate S. aureus,
vancomycin-intermediate S. aureus and vancomycin-resistant
S. aureus using an in vitro model

George G. Zhanel1]3*, Emma Rossnagel?l, Kim Nichol®2, Lauren Cox1, James A. Karlowsky -2, Sheryl Zelenitsky*,

Table 1. Susceptibility profiles of 10 S. aureus strains to ceftaroline and comparator agents

MIC (mg/L)
Strain ceftaroline ceftriaxone ceftobiprole daptomycin linezolid tigecycline vancomycin
MSSA 89608 0.12 4 0.25 0.12 2 0.25 1
MSSA 89637 0.12 2 0.25 0.12 1 0.12 1
CA-MRSA 83771 0.5 128 1 0.25 2 0.25 1
HA-MRSA 84495 0.5 64 1 0.12 2 0.25 1
hVISA 86775 0.5 128 1 0.25 2 0.5 1
VISANRS18 1 32 2 0.5 2 0.25 by
VISANRS21 0.5 128 1 0.5 1 0.06 2
VISA NRS4 1 128 1 0.5 1 0.25 by
VRSAVRS] 1 128 2 0.25 2 0.5 bl
VRSAVRS3a 0.5 128 1 0.12 2 0.12 b4
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Antimicrobial Susceptibility Testing

Spectrum and potency of ceftaroline tested against leading pathogens causing
community-acquired respiratory tract infections in Europe (2010)

Table 1

Summary of ceftaroline activity tested against contemporary (2010) European CARTI pathogens.

Organism/phenotype No. of organisms (cumulative %) inhibited at ceftaroline MIC (pg/mL) of MICsg MICyy

(no. tested) <0.008 0015 003 0.06 0.12 025 05

S. pneumoniae (799) 520 (65.1) 62 (72.8) 36 (77.3) 38 (82.1) 119(97.0) 23 (99.9) 1(100.0) <0,008 0.12
Penicillin-susceptible (563)° 517(918)  41(99.1) 5(100.0) <0008 <0008
Penicillin-intermediate (106)* 3(28) 21 (22.6) 31(51.9) 32 (82.1) 19 (100.0) 0.03 0.12
Penicillin-resistant (130)* 6 (4.6) 100 (81.5) 23 (99.2) 1(100.0) 0.12 0.25

H. influenzae (515) 383 (744)  84(907)  36(97.7) 7(99.0) 4(998) 0(998)  1(1000)  <0.008 0015
(-Lactamase-negative (449) 367 (81.7) 61 (95.3) 19 (99.6) 1(99.8) 1(100.0) <0.008 0.015
[-Lactamase-positive (66) 16 (24.2) 23 (59.1) 17 (848) 6(93.9) 3(985) 0(98.5) 1(100.0) 0.015 0.06

M. catarrhalis (205) 12 (5.9) 12 (11.7) 66 (43.9) 62 (74.1) 40 (93.7) 11(99.0) 2 (100.0) 0.06 0.12

* Criteria for susceptible/intermediate/resistant were according to CLSI (2013) oral penicillin V breakpoints (MIC, <0.06/0.12-1/>2 pg/ml, respectively).




Ceftaroline Yan Etki

Table 3. Treatment-emergent Adverse Events in Phase 3 Trials

Percentage of subjects with adverse event, by trial

Variable CANVAS FOCUS

Adverse event Ceftaroline Vancomycin-aztreonam Ceftriaxone
Nauses 5 b1 2.3 23
Headache 52 45 34 15
Diarrhea 49 38 42 26
Rash 3.2 25

Aoy Cug 75 gD 'y
Discontinuation due to adverse event @ 48 44 41




Ceftaroline

Ceftaroline is an anti-MRSA cephalosporin that was approved
by the FDA in 2010 for the treatment of communityacquired
bacterial pneumonia (CABP) and acute bacterial

skin and soft structure infections (ABSSSI). Ceftaroline works
similar to other cephalosporins by binding to penicillinbinding
proteins (PBPs) inhibiting their ability to function

as transpeptidases in cell wall synthesis. However, it is unique
for its affinity for PBP2a and PBP2x providing activity against
MRSA andMDR S. pneumoniae including ceftriaxone resistant
strains [51].



Telavancin

Telavancin is a lipoglycopeptide approved by the FDA in 2009 for the treatment of
cSSSls. Its bactericidal activity against gram-positive organisms is concentration
dependent via interference with polymerization and cross-linking of

peptidoglycan in replicating bacteria. In a susceptibility
evaluation against 24,017 gram-positive isolates, telavancin
displayed high activity against all organisms including vancomycin
non-susceptible E. faecalis and E. faecium [55]. Not only

does telavancin retain activity against some VRE isolates
(those with vanB phenotype), data also exists supporting it

as an option for S. aureus isolates with reduced vancomycin
susceptibility [56]. Of 33 VISA isolates, telavancin was active
against > 90%. Though there is minimal clinical data to support
telavancin against infections caused by MDR isolates, it

could be a potential treatment option when the standard of
care agent, vancomycin, is unable to be utilized [57].



Klinik Yansimalar

IDSA On the clinical side, vancomycin and daptomycin have been
combined with rifampin or gentamicin for the treatment of
implantable hardware infections [18,64-66]. In fact, Infectious Diseases
Society of America (IDSA) guidelines for devicerelated osteoarticular
infections and infective endocarditis of prosthetic valve due to MRSA
recommended combining rifampin to parenteral therapy (Evidence
grade [1IB) [18]. Only one randomized trial of stable orthopedic device
infections has demonstrated evidence of an improved cure rate with
adjuvant rifampin [67]. In that study, patients with device-related
infection (26 with methicillin-susceptible S. aureus (MSSA), 2 with
methicillin-resistant Staphylococcus epidermidis and 5 with methicillin
susceptible S. epidermidis) were treated with 2 weeks of intravenous
flucloxacillin (26 patients) or vancomycin (7 patients) plus rifampin or
placebo. All 18 patients in the rifampin arm experienced clinical cure,
compared with 58.3% of patients in the placebo arm (18 of 18 (100%)
vs 7 of 12 patients (58.3%); p = 0.02



Daptomisin

Konsantrasyona bagimli etki
 Etkinlik Cmaks veya konsantrasyon/zaman iliskili
* Post antibiyotik etkili (stafilokoklara karsi 1.1-6.2 saat)

e S. aureus’a karsi
— Daptomisin+aminoglikozid kombinasyonu sinerjik, additif etkili
— Daptomisin+rifampisin additif etkili



Ceftobiprole ve Gram(+) Koklar

In vitro Aktivite

Table 1 Invitro antimicrobial activity of ceftobiprole and reference antibiotics against gram-positive cocci

Staphylococcus aureus MICgg (mg/L)
Ceftobiprole Cefepime Meropenem Ciprofloxacin Vancomycin
SS5A 0.5-1 8 0.12 1 2
MRSA 2-4 >32 >32 >8 2
Streptococcus pneumoniae MiCgo (mg/L)
Ceftobiprole Cefotaxime Cefepime Meropenem Ciprofloxacin Vancomycin
enicillin susceptib 0.06 0.06 0.03 2
enicillin resistant 4 4 2 2 0.5
Enterococcus MiCqo (mg/L)
Ceftobiprole Ampicillin Cefotaxime Cefepime Meropenem Ciprofloxacin Vancomycin
E. faecalis ' 32 >8 >32
E. faecium § t0 »32 >32 >8 >32




Telavancin In Vitro Etkinlik

Table 1. Comparative in vitro Minimum Inhibitory Concentrations (MICs) of Telavancin, Vancomycin,
Linezolid, and Daptomycin for Gram-Positive Organisms

MICop, pg/mL

Organism (no of isolates tested) Telavancin  Vancomycin Linezolid Daptomycin
Staphylococcus aureus

MSSA (1217) 0.5 1 2 0.5

MRSA (1082) 0.25 1 2 0.5

VISA (23) 1 8 2 4

DMNSSA (7) 0.5 2 2 4
Coagulase-negative staphylococci

Methicillin susceptible (100) 0.5 2 1 1

Methicillin resistant (272) 0.5 2 1 1
Enterococcus faecalis: vancomycin susceptible (429) 1 2 2 1
Enterococcus faecium: vancomycin susceptible (92) 0.25 1 2 4
Van A (223) 8 512 2 4
Van B (17) 2 512 2 4
Streptococcus pyogenes (68) =06 0.5 1 0.06
Streptococcus agalactiage (48) 0.06 0.5 1 0.25
Streptococcus pneumoniae (204) 0.03 0.5 1 -
Actinomyces israelii (13) 0.25 1 16 4
Clostridium difficile (14) 0.25 1 8 2
Clostridium perfringens (12) 0.125 0.5 2 1
Clostridium ramosum (16) 1 4 8 32
Peptococcus anaerobius (10) 0.25 0.5 8 0.5

NOTE. DMNSSA, daptomycin-nansusceptible S. aureus; MRSA, methicillin-resistant 5. aureus; MSS5A, methicillin-susceptible
S. aureus; VISA, vancomycin-intermediate S. aureus. S. aureus breakpeoints were for 1 pg/mL for telavancin (proposed), 2 pg/f
mL for vancomyecin, 4 pg/mL for linezolid, and 1 wg/mL for daptormycin [8-11].



Table 1. Systemic Antibacterial Drug Approvals Since 1998°

Antibacterial Year Approved Novel Mechanism?
Rifapentine® 1998 No
Quinupristin/dalfopristin® 1999 No
Moxifloxacin 1999 No
Gatifloxacin® 1999 No
| inezolid 2000 Yes
Cefditoren pivoxil 2001 No
Ertapenem 2001 No
Gemifloxacin® 2003 No
Daptomycin 2003 Yes
Telithromycin® 2004 No
Tigecycline® 2005 Yes
Doripenem 2007 No
Telavancin 2009 Yes

Ceftaroline fosamil 2010 No




Daptomisin

* Enterokoklara karsi
— Rifampisin+oksasilin ya da fosfomisin sinerjik etkili
* MRSA’ya karsi

— Oksasilin/tikarsilin-klavulanik asit/ampisilin-
sulbaktam/piperasilin-tazobaktam kombinasyonu sinerjik
etkili

Daptomisinin PBP-2 gibi prekursorleri degistirmesi ya da
metisilin direnci igin etkili faktorlerin fonksiyonlarini etkileme




