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34 yasinda erkek hasta
10 ay once AML tanisi

7 ay once kizkardesinden kok hicre nakli
(nliks)

AML nuksu nedeniyle 1 ay arayla 2 kir FLAG-
IDA (Fludarabine, cytarabine, idarubisin)

Son KT’ den 8 guin sonra notropeni gelisti
(PNL=90/mm3)

Notropeni gelistikten 3 glin sonra titreme ile
39 dereceye cikan ates



* Febril notropeni

-8 ay once ve 7 ay once 10-14 gun
meropenem tedavisi

-5 ay once ve 1 ay once 10-14 gin sefepim



* Fizik muayene 39 derece ates disinda normal
e SVP kateter dibi kizarik degil



* Lokosit ve notrofil sayilari sifir
 CRP 33mg/L

* Prokalsitonin 0,145ng/m|



Soru 1. Hangi tedaviyi onerirsiniz?

A) Monoterapi Sefepim
B) Monoterapi Pip/tazo
C) Karbapenem

D) Colistin+Karbapenem

E) Kolistin Molistin Amiglikozid Allah ne
verdiyse



* Hastaya piperasilin tazobaktam tedavisi
baslandi

* Bu tedaviile gunde 3-4 defa titreme ile
38,5-39 dereceye cikan atesleri devam etti

 j{lk alinan 2 kan kiltirinden Klebsiella
pneumoniae uretildi
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Kan kiiltur Lokosit (/ | Notrofil (/ | CRP (mg/L) | Prokalsito

pozitifligi mm3) mm3)
+ PiP-TZP 1. giin 0 0 33 0,14
3. giin 0 0 148 4,24

4. giin 0 0 140 11



Kan kiiltur Lokosit (/ | Notrofil (/ | CRP (mg/L) | Prokalsito

pozitifligi mm3) mm3)

+ PiP-TZP 1. giin 0 0 33 0,14
3. giin 0 0 148 4,24
4. giin 0 0 140 11

+ 5. gln



Soru 2. Tedavide nasil bir degisiklik
yaparsiniz?

A) Antifungal eklerim
B) Gram pozitif AB eklerim

C) Monoterapi Karbapenem
D) Karbapenem + Aminoglikozid
E) Colistin+Karbapenem

F) Kolistin Molistin Amiglikozid Allah ne
verdiyse



Aerobik Kan Kiltird Onay
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Kan kiiltur Lokosit (/ | Notrofil (/ | CRP (mg/L) | Prokalsito
pozitifligi mm3) mm3)

+ PiP-TZP 1. giin 0 0 33 0,14
3. giin 0 0 148 4,24
4. giin 0 0 140 11

+ 5. gln

Mer 7. gun 0 0 135 1.97



e 7.gunde
Meropenem



Kan kiiltur Lokosit (/ | Notrofil (/ | CRP (mg/L) | Prokalsito

pozitifligi mm3)
+ PiP-TZP 1. giin 0 0 33 0,14
3. gilin 0 0 148 4,24
4. giin 0 0 140 11
+ 5. gun
Mer 7. gun 0 0 135 1.97
10. giin 100 0 141 0,4

+ 11. giin



Soru 3. Tedavide nasil bir degisiklik
yaparsiniz?

A) Antifungal eklerim

B) Gram pozitif eklerim

C) Monoterapi Karbapenem

D) Karbapenem + Aminoglikozid
E) Colistin+Karbapenem

F) Kolistin Molistin Amiglikozid Allah ne
verdiyse



11. giin kan kaltira
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Kan kiiltur Lokosit (/ | Notrofil (/ | CRP (mg/L) | Prokalsito
pozitifligi mm3) mm3)

+ PiP-TZP 1. giin 0 0 33 0,14
3. gilin 0 0 148 4,24
4. giin 0 0 140 11
+ 5. gln
Mer 7. gun 0 0 135 1.97
10. giin 100 0 141 0,4
+ 11. giin
Mem-Tig- 13. Giin 150 60 152 0,27
Gen-Kol
Ates diistii  15. giin 89 0,119
17. giin 340 160 55
20. giin 510 340 30
21. giin 830 540

24. giin 2540 2000 20 0,137



 13. gunde

Meropenem

+
Kolistin

+
Tigesiklin

+
Gentamisin



Sunumda kullanilan kisaltmalar

CRE = Carbapenem-R Enterobacteriaceae

CPE = Carbapenemase-Producing
Enterobacteriaceae
Bunun disinda CRO, CRKP, CPKP, CPO

“0O” = organizma
“KP”= Klebsiella pneumoniae

CCRE = Colistin Carbapenem-R
Enterobacteriaceae

2
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Gram - Negatif Bakteri
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Gram negatiflere -Laktam Etkisi
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Gram negatiflere 3-Laktam Etkisi
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Gram negatiflere -Laktam Etkisi
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Gram negatiflere -Laktam Etkisi
Porin kaybi veya eflux etkisi
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Neden direng gelisir?

Secici baski

Antimikrobiyal varliginda mikroorganzimalar genellikle 6lir, direng geni olanlar
kurtulur. Kurtulanlar cogalir ve baskin hale gelir.

High number of bacteria. Antibiotics kill The resistant bacteria now
A few of them are resistant bacteria causing the illness, have preferred conditions to
to antibiotics. as well as good bacteria grow and take over.
protecting the body

from infection.



CRE Tanim

s

« Karbapenemlerin en azindan birisine SR A

duyarhlik kaybolacak MIC = 2 ug/ml veya e A

zon capl <€ 22 mm (ertapenem icin < 21 mm) P
VE oy 2

« Sonraki slayttaki kriterlerden birisi -‘ﬂ»‘*--;;;_;';j 4

S
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CRE Tanim

A. Karbapenemaz Fenotipik testlerden birisi pozitif (6rn., Modified Hodge veya

Carba NP)
VEYA

En az 3 karbapeneme duyarli olmayacak MIC = 2 ug/ml veya zon capi< 22
mm (ertapenem igin <21 mm)

VEYA
Karbapenemaz gen marker pozitifligi

Orn: Klebsiella pneumoniae carbapenemase (KPC), New Delhi Metallo-beta
lactamase (NDM), Verona Integron-Encoded Metallo-beta-lactamase (VIM),
Oxacillinase-48 (OXA-48), Imipenemase Metallo-beta-lactamase (IMP)

28



CRE neden onemli?

Yuksek mortaliteye sahip enfeksiyonlara neden
olabilir (%50 asan)

- (1)

[

B‘l\ ' G
/

Bir cok antibiyotige karsi direnc geni iceriyor.
Tedavi secenekleri kisitl

— Direnc¢ organzimalarve hastalar arasinda aktarilabiliyor

Cok hizli yayilir, en giclt enfeksiyon kontrol
onlemleri alinmali

29



States with CP-CRE in 2006

Carbapenemase-producing CRE in the United
States

VR

Patel, Rasheed, Kitchel. 2009.Clin Micro News VoY, 2006

https://www.ihaconnect.org/Quality-Patient-Safety/Documents/Webinars/CfC-cre-
webinar-presentation-2014-09-25-final.pdf
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Current States with CP-CRE
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Global Dissemination of CRE

{ NDM-1 postive Eatercbacteriacese |

Molton J, et al. Clin Infect Dis 2013;56:1310-1318

http://cid.oxfordjournals.org/content/56/9/1310.full?sid=b2bcabcc-cb4d-41ab-bal19-b91734089663
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Enterobacteriaceae Karbapenemazlar

Penicillins Cephalosporins  Cephalosporins B-lactams/  Carbapenems
Enzyme 1stet2nd 3r¢/4 th Inhibitors of
generation generation R-lactamases
Ambler class cefepime
cefpirome
Penicillinases: KPC, IMI, GES..
A (E—

Metallo-enzymes: VIM, IMP, NDM-1
5
| : ) 1

Oxacillinases =0OXA-48, OXA-181
D ee— . e e

* Cephamycins excluded for most class As




KPC - Enterobacteriaceae, 2016

D Unknown distribution of KPC
. Sporadic spread of KPC

B Outbreaks due to KPC

. Endemicity



NDM- Enterobacteriaceae, 2016

Unknown distribution of NDM

Outbreaks due to NDM
Endemicity of NDM

[ ]
] Sporadic spread of NDM
L]
L]



OXA-48- Enterobacteriaceae, 2016

Unknown distribution of OXA-48
Sporadic spread of OXA-48
Outbreaks due to OXA-48
Endemicity of OXA-48




MDRO tedavi secenekleri

1. Standart antibiyotiklerin yiksek dozlarla
kullaniimasi daha yliksek PK maruziyeti, PK/PD
hedefine daha kolay ulasmak;

2. Henuz direnc gelismemis standart olmayan
antibiyotikle;

3. 1ve 2 nolu seceneklerden cesitli antibiyotikleri
kombine etmek

Acinetobacter baumannii

Pseudomonas aeruginosa
Klebsiella pneumoniae




Tedavi

 GUnumuz bilgisiyle optimum CRE tedavisi
kombinasyon




Kolistin

Meropenem (MIC <8 mcg/mL)

Tigesiklin (Karin ici ve akciger odaksa, 2. ab)

Ceftazidime-avibactam (Class A,C

Aztreonam (B)

B,D")



CRE Tedavisinde Kullanilabilecek
Antimikrobiyaller

‘ Ceftazidim-avibaktam

‘ Fosfomisin



Karbapenemler

* Etki Mekanizmasi

— Bakteriyel hucre duvar sentez inhibisyonu peptidoglikan
sentezini durdurarak

* Genotipik vs. fenotipik direng?

Lexicomp. Meropenem, Doripenem, Imipenem, Ertapenem



Karbapenem Duyarlilik
Sinirdegerleri

* Yeni sinirdegerleri daha dusuk direng seviyelerini saptamayi sagliyor
— Karbapenemaz Uretimini gosteren ek testlere intiyacimiz yok

Antibiyotik 2009 CLSI 2010-2012

Meropenem <4 8 216 | =2 4-8 >8 <1 2 24

CLSI. M100 24. 2009
CLSI. M100 24. 2012
CLSI. M100 24. 2015



Karbapenem— PK/PD o6zellikleri

* Hedef %t > MIC: 40%
* Uzamis interval dozlama MIC sinirini asabilir

*1 gram q8h doz

Probability

T ——"0)

MIC (mg/L)

MIK 4 pg/mL olan suslarda bakterisidal maruziyet olasilig %93

MiK 8 pg/mL icin olasilik %62
J Clin Pharmacol. 2006 Oct;46(10):1171-8.



Infect Chemother. 2016 Jun;48(2):81-80. doi: 10.3947/ic.2016.48.2.81. Epub 2016 Jun 30.

Prolonged versus Intermittent Infusion of B-Lactams for the Treatment of Nosocomial© monia:

A Meta-Analysis. ‘\\09..\.-
Lal A, Jaoude P', EI-Solh AAZ, &_9?"“
6\*..9'9“#
Nozokomiyal pnédmonide uzamis infizyon kismen daha iyi \(\\??""’"
A=

J Pharm Sci. 2016 Apr;105(4):1513-8. doi: 10.1016/j.xphs.2016.02.008. \)‘\o“’ &°
=218 20 o o
Comparison of Short Versus Prolonged Infusion of ¢ °’°Qeo'°-»-~" &ooe vleropenem Against
Carbapenemase-Producing Klebsiella pneumon" ‘0‘° & ¢ .erent Patient Groups: A

()
Pharmacokinetic-Pharmacodynamic Approa~ \,e""’ \w‘&
Vourii S', Tsala M, Kotsakis S?, Daikos GL®, Tzouvelekis L, M (@%\ 0‘ O Zadis J5

go o
. Q“‘\o ((\(\\\)%
Uzamis meropenem MIK 4-8 araligindaysa - 6"‘6?’ 6\%“(’
e
5‘9 S Qe(\
e“e‘(\ %QQQ\Q-.@‘Q"O
J Antimicrob Chemother. 20186 Jan;71(1> \*‘0‘ 6\(\00 : 0(\),0. Epub 2015 Oct 3.
o o . . .
Is prolonged infu,e’v‘ °°1@ ¢ e<\“,.azobactam and meropenem in critically ill patients associated
with improver N ?o\‘ ¥ sharmacodynamic and patient outcomes? An observation from
the Defini~ O(QQ\‘* .s in Intensive care unit patients (DALI) cohort.
G

Abdul-A~ ¢ _ , Bassetti M*, De Waele JJ®, Dimopoulos G®, Dulhunty J%, Kaukonen KM?, Koulenti D8, Martin C°, Montravers P*°,
Rello J™, , wallis SC', Roberts JA'™; DALI Study Group.

Ozellikle YB. solunum enf uzamis meropenem ve TZP sagkalim acisindan basarili



Aminoglikozidler
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Lexicomp. Gentamicin, Tobramycin, Amikacin



Aminoglikozidler — PK/PD
Ozellikleri

* Hedef Zirve:MIK > 8-10

— Uzamis-interval dozlama hedefi gentamisin ve tobramisin icin MIC 2 — 4
amikasin icin MIC 4 — 8

Aminoglikozid S I

Amikacin <16 32 > 64
Gentamicin <4 8 > 16
Tobramycin <4 8 =16

— Orn amikasin MIK = 16, hedef zirve 128 — 160 mg/mL

J Chemother. 2012 Aug; 24(4): 191-194.



Yuzde
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Antimicrob Agents Chemother. 2009 Oct; 53(10): 4504-4507.



CRE Enfeksiyonlarinda
Aminoglikozid Monoterapi

* 2005-10 arasi NewYork bakteriurili hastalarda mikrobiyolojik
klerens

100
80 -
64
60
40

20

% Mikrobiyolojik klerens

O —

Aminoglycoside Colistin Tigecycline Untreated

*gruplar arasinda mortalite farki yok

Antimicrob Agents Chemother. 2011 Dec;55(12):5893-9.



J Glob Antimicrob Resist. 2015 Dec;3(4):278-282. doi: 10.1016/j.jgar.2015.09.001. Epub 2015 Oct 8.

In vitro activities of colistin, tigecycline and tobramycin, alone or in combination, against
carbapenem-resistant Enterobacteriaceae strains.

Ozbek B!, Mataraci-Kara E2, Er S3, Ozdamar M?, Yilmaz M>.

e« 40 CRE | * (Oxa-48 33
— 24 K. pneumoniae e VIM 6
— E. coli
— 10E. cloacae * KPC 1

In vitro activity of colistin, tigecycline and tobramycin against 40 Enterobacter-
laceae isolates.

Antbiotic MIC (moll) Suerentihility (n (XN
In vitro results of synergy by chequerboard against 40 carbapenem-resistant

Enterobacteriaceae strains.

Colisti

Tigecyr  Antibiotic combination No. (%) of strains with the following
Tobran effect?
Merop
Synergy No interaction
Tigecycline + tobramycin 12 (30) 28 (70)
Colistin +tobramycin 9 (23) 31 (78)
Colistin +tigecycline 4 (10) 36 (90)

FICI, fractional inhibitory concentration index.



Aminoglikozidler — Ozet

* CRE lerin gogu aminoglikozidlere direncli
* MIK arttikca hedef PK/PD ye ulasmak zorlasir

* Uriner kaynakli bakteriyemi de kullanmak akilci



* Polymyxin B ve kolistin (polymyxin E)

Polimiksinler

Fint 1icanttahnl !

Renal clearance

(Twbwiar secretion)

’
&R
“$
) Renal clearance
{ Ty readsory n
Other Conversion
ciearance to colistin -
Colistin
L

Other clearance

CMS t,,: 2-3 hr Colistin t;,: 14.4 hr

CMS = colistimethate sodium

Renal clearance

(Tubedar reabsovption)

Polymyxin B

Other clearance

Polymyxin B t,: 6 hr

Clin Infect Dis. 2014 Jul 1;59(1):88-94.
Antimicrob Agents Chemother. 2009 Aug;53(8):3430-6.



Polimiksinler

* Duyarlilik sinirdegerleri

MIC Interpretive Criteria

S | R
Colistin <2 4 2> 8
80 - 74
60 -
GJ -
E 40 .
>_
20
0 0 1 1 2
O I I I I I I __l
0.5 1 2 4 8 16 32
Colistin MIC

Int J Antimicrob Agents. 2011 May;37(5):415-9.
CLSIM100-24. 2014



Heterorezistan subpopulasyonlar
Polimiksinler

(a) > C ool
4 a4 4 0.5 MIC
® » | » MK
, 4 _‘ . \“(
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' 4 LR} L ] . - > - !
i - H 82 03

Hours

CMS ile monoterapi sorunlu olabilir, heterrezistan suslar 4-5 sonra yeniden ¢ogalabilir.
Ozellikle uzun aralikli dozalma (24h bir) sorunlu. (heterorezistan A. baumannii)

J Antimicrob Chemother. 2007 Mar;59(3):473-7.



Kolistin PK/PD Ozellikleri

* AUC/MIC hedefi= 60
— MIC =1:
— Colistingg konsantrasyon
2.5 mg/L

Yukleme dozu:
CoIistinSSWg hedefi x 2.0 x IBW

Idame dozu:
Colisting »,, hedefi ([1.50 x CrCl] + 30)

—

o
o

.<'>
(&)

Net Change in Log,, CFU/thigh

o

1
—

1.5 1

®
M
@
ﬁ DD
25 0 25 50 75 100 125 150 175 200

Creatinine Clearance (mL/min/1.73 m?)

A MIC=1mg/L
® MIC=1mg/L
0 MIC =0.5 mg/L
Antimicrob Agents Chemother. 2011 Jul; 55(7): 3284—-3294.

J Antimicrob Chemother. 2010 Sep;65(9):1984-90.
Antimicrob Agents Chemother. 2010 Mar;54(3):1117-24.



Etkinligi Toksisite ile Dengelemek

PK/PD
Hedefi
2.5 mg/L

Nefrotoksisite
(18-60%)
2.4 mg/L

Antimicrob Agents Chemother. 2011 Jul; 55(7): 3284-3294.
J Antimicrob Chemother. 2010 Sep;65(9):1984-90.
Antimicrob Agents Chemother. 2010 Mar;54(3):1117-24.



CRE Enfeksiyonu Kolistin— Meta-Analiz

* Calisma Kiriteri
— Dahil etme kriterleri:
— CRE enfeksiyonlarinda kolistin klinik yanitlari
— Monoterapi veya kombinasyon tedavileri
— Diglama Kiriterleri:
— Newcastle-Ottawa skala skoru < 3

* Birincil hedef
— Mortalite, her calisma tarafindan tanimlanan

Braz J Infect Dis. 2015 Mar-Apr;19(2):170-80.



CRE Enfeksiyonu Kolistin— Meta-Analiz

e 25 calisma dahil edilmis
— 6 tek-kol calisma toplam 175 hasta
— 19 kontrollu ¢calisma toplam 911 hasta

Colistin: Polimiksin B: Her ikisi: 1
20 calisma 4 calisma calisma

* Klebsiella spp. en sik patojen

* Bakteriyemi en sik klinik bagvuru

Braz J Infect Dis. 2015 Mar-Apr;19(2):170-80.



CRE Enfeksiyonu Kolistin— Meta-Analiz

* Toplam Mortalite

— 19 kontrollu galisma: polimiksin vs. kontrol mortalite, klinik ve
mikrobiyolojik yanit farki yok

— OR: 0.79 (0.58 — 1.08); p = 0.15

— Havuzlanmig polimiksin mortalite hizi: 33.8%
— 6 tek kol ¢aligsma:
— Havuzlanmig toplam mortalite hizi: 35.7%

Mortalite

Monoterapi vs kontrol
Kombinasyon vs. kontrol

Kombinasyon vs. monoterapi

14-glin
OR (95% CI
0.84 (0.35-2.00)
0.76 (0.27 — 2.16)

0.91 (0.28 — 2.96)

p-value

0.69

0.60

0.88

28-glin p-value
OR (95% CI

1.15(0.66 — 2.01) 0.06

0.49 (0.31-0.75 <0.01

0.36 (0.19 - 0.68) <0.01

Braz J Infect Dis. 2015 Mar-Apr;19(2):170-80.



Clin Infect Dis. 2014 Nov 15;59 Suppl 5:5335-9. doi: 10.1093/cid/ciu612.

Antibiotic-resistant gram-negative bacterial infections in patients with cancer.

Perez F', Adachi J2. Bonomo RA'.

Curr Opin Ini

Option: A
Rafailidis P| |

Ann Clin Microbi

Monoterapi

Treatmen \ . — - blished case
series ani ‘-

Lee GC'.Burg_t [ I Kombinasyon
-

Antimicrob Agei

Antibiotic treatment of infections due to carbapenem-resistant Enterobacteriaceae: systematic
evaluation of the available evidence.

Falagas ME", Lourida P, Poulikakos P, Rafailidis PI, Tansarli GS.




Polimiksin — Ozet

* MIK artisiyla hedef AUC/MIC oranini tutturmak zorlasiyor
* Polimiksinler bakterisidal etkinlikten ziyade bakteriostatik kaliyor

* Breakthrough bakteriyel cogalma ve heterorezistans polimiksin
monoterapisini sorunlu hale getiriyor



Tigesiklin
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Kusma

Lexicomp. Tigecycline.

*hepatik doz ayarlamasi



Tigesiklin in vitro aktivitesi

Enterobacteriaceae Sinirdegerleri

S | R
EUCAST <1 2 > 2
FDA <2 4 >8
40 7 34 34
30 -
) _
E 20 13 16
>- 10 -
1 2
0 I T T
0.25 0.5 1 2 4 8
Tigesiklin MIK

Diagn Microbiol Infect Dis. 2015 Oct;83(2):183-6.



Tigecycline Concentration (ng/mL)

Tigesiklin PK/PD Ozellikler

* Dagilim hacmi > 10 L/kg

* Hedef

AUC:MIC =1
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4004
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—8— no VAP (n=131)
—&8— VAP(n=T71)

TGC 50 mg
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Time (hr)

TGC = tigecycline

Serurn TG eoncenrration, ngml.

30
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00N
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Timre, hours

Antimicrob Agents Chemother. 2013 Apr; 57(4): 1756-1762.

Diagn Microbiol Infect Dis. 2010 Oct;68(2):140-51.



Tigesiklin — Ozet

* Genis dagihm hacmi disuk serum konsantrasyonuna
neden oluyor

* Dozun artmasi kararli serum konsantrasyonu saglamiyor

* Monoterapi onerilmez, hasta sonuclari kotu



CRE Bakteriyemisinde Monoterapi

e Karbapenemaz - ureten K. pneumoniae bakteriyemilerinde
sagkalimi degerlendiren sistematik derleme

100 -
80 -
62.5 £4 1

£ 60 - ' 52.8 o4
)
D 40 -
%)
X 20 -

Carbapenem Aminoglycoside Colistin (n=98) Tigecycline (n=36) No active therapy
(n=34) (n=24) (n =50)

Expert Rev Anti Infect Ther. 2012 Dec;10(12):1393-404.



CRE Bakteriyemisinde Monoterapi

Antibiotic(s) Outcome (no. of patients Total no. of
that survived, died) patients [survived,
for infections caused by: (%) died] (% success)

MBL producers KPC producers

Combination therapy

>two active drugs 27 (25, 2) 27 (24, 3) 54 (49, 5) (90.7)*
(including an active

carbapenem)

>two active drugs 16(9,7) 109 (70, 39) 125 (79, 46) (63.2)*
(not including an

active carbapenem)

Total (% success) 43 (34, 9) (77.3) 136 (94, 42) (69.5)  179(128, 51) (71.5)!

Expert Rev Anti Infect Ther. 2012 Dec;10(12):1393-404.



CRE Bakteriyemisinde Monoterapi

AMG + Other AA

CARB + COL CARB + Other ¥ ]

AA COL + Other AA Combination of
other AAs

Expert Rev Anti Infect Ther. 2012 Dec;10(12):1393-404.



KOMBINASYON TEDAVILERI



KPC-yapan K. pneumoniae — New York ve Pittsburgh

* Dahil kriterleri

— K. pneumoniae bakteriyemili hastalarin ilk ataklari
— PCR-dogrulanmis KPC-geni

* Birincil Hedef
— Bakteriyemi kaynakli 28 gunlUk mortalite

— Olenler ve sagkalanlar arasinda mortaliteyi belirleyen risk faktorleri

* Tanimlar
— Uygun Tedavi: = 1 in vitro etkili ilaci en az 48 saat almasi

— Kombinasyon tedavisi: = 2 ilaci en az 48 saat almasi, jn_vitro duyarlilik
sonucundan bagimsiz

Antimicrob Agents Chemother. 2012 Apr;56(4):2108-13.



Kombinasyon Tedavisi KPC-Yapan K. pneumoniae — Sonuglar

* Genel 28-gunluk mortalite : 16/41 (39%)
— Kombinasyon tedavisi: 2/15 (13.3%)
— Monoterapi: 11/19 (57.8%)

—p =0.01
Variable Survivors Nonsurvivors OR (95% CI)
(n = 25) (n=16)
Kombinasyon tedavisi 13 (60%) 2 (12.5%) 0.13 (0.01-0.082)
Pneumonia 3 (12%) 7 (43.7%) 5.7 (1.98-3.68)
Kardiyovaskiiler 0 5 (31.2%) © (1.59 — )
hastalik

Antimicrob Agents Chemother. 2012 Apr;56(4):2108-13.



Tedavi Mortalitesi - Monoterapi

Mortality, n

(%) (n=11)
Polymyxin 7 (36.8%) 4 (57.1%)
Tigecycline 5 (26.3%) 4 (80%)
Carbapenem 4 (21%) 2 (50%)
Gentamicin 1(5.2%) 0
Amp-Sulbactam 1(5.2%) 0
Pip-Tazo 1(5.2%) 0

» Karbapenem MIK leri
— 3 hasta imipenem (MIC 2-4), 1 hasta 6Imus
— 1 hasta meropenem (MIC > 8) ve dlmus

Antimicrob Agents Chemother. 2012 Apr;56(4):2108-13.



Tedavi Mortalitesi — Kombinasyon Tedavisi

Tedavi

Mortality, n

Polymyxin +
Carbapenem
Tigecycline
FQ

Tigecycline +
Carbapenem
Aminoglycoside

Carbapenem + FQ

Cefepime + Gentamicin
Aztreonam + FQ

5 (33%)
1(7%)
1(7%)

3 (20%)
2 (12%)
1(7%)
1(7%)
1(7%)

(%) (n=2)

1 (20%)
0
0

0
0

1 (100%)
0
0

Antimicrob Agents Chemother. 2012 Apr;56(4):2108-13.



Ozet — New York calismasi

* Sonug:
— Antimikrobiyal kombinasyonlari daha iyi sag-kalim ile iligkili

e Calismanin kritigi:
— Hepsi KPC
— Hasta sayisi az
— Doz ve sure belirtiimemis

— Kombinasyon tanimi— in vitro duyarlilik sonucundan bagimsiz



CR K. pneumoniae Bakteriyemi— Yunanistan

* Dahil kriterleri

— CR K. pneumoniae bakteriyemili hastalar
— PCR gen + karbapenemaz uretimi

* Birincil Hedef

— 28-gun tum nedenlere bagli mortalite
— Olenler ve sagkalanlar arasinda mortaliteyi belirleyen risk faktorleri

* Tanimlar

— Yetersiz tedavi: in vitro etkili bir ilacin verilmeyisi ve/veya
tedavinin <48 saat surmesi
— Kombinasyon tedavisi: = 2 in vitro etkili antibiyotikle tedavi

Antimicrob Agents Chemother. 2014;58(4):2322-8.



Kombinasyon Semalari — Mortalite Iliskisi

* Tum nedenlere bagli 28-gun mortalite
— 82 /205 (40%)

Total Survivor Non- Mortality %
s(n= survivors
123) (n =82)
Kombinasyon 103 75 28 27.2%
Monoterapi 72 40 32 44.4%
Etkili tedavi yok 12 8 4 33.3%

p = 0.018 kombinasyon vs. monoterapi

Antimicrob Agents Chemother. 2014;58(4):2322-8.



CR K. Pneumoniae Bakteriyemilerinde Mortaliteyi
belirleyen Faktorler

Altta yatan hastaligin agirligi
Sonugta olumcil 3.25 (1.51-7.03)
Hizla 6lumcul 4.2 (2.19-8.08)
Sepsis agirligi
Agir sepsis 1.63 (0.74-3.59)
Septik sok 2.15 (1.16-3.96)
ICU 1.36 (0.72-2.57)
Monoterapi 2.08 (1.23-3.51)

Antimicrob Agents Chemother. 2014;58(4):2322-8.



Karbapenem MIK lerine gére karbapenem tedavisi
alan hastalarin sonuclari

70 -
60 -
50 -

% mortality

20
10
0

40
30 -

58.3

355 333  mjn vitro aktif

kombinasyon

in vitro inaktif

19.3 kombinasyon

L

MIC <8 MIC > 8

*YUksek-doz karbapenem stratejisi

Antimicrob Agents Chemother. 2014;58(4):2322-8.



Ozet- Yunanistan

* Sonug:
— Kombinasyon monoterapiye gore daha iyi
— Karbapenem kombinasyonlari mortaliteyi azaltir

* Calismanin kritigi:
— Cogunluk KPC izolatlari
— Hasta sayisi orta Olgekte
— Altgrup analizi yapmaya yetersiz
— YUksek-doz karbapenem stratejisi— uzamis vs. klasik influzyon?
— Tedavi suresinden bahsedilmiyor



CR K. pneumoniae Bakteriyemilerinde Mortalite
Belirleyicileri — Italya

* Dahil kriterleri

— CR K. pneumoniae bakteriyemili yetiskin hastalar
— PCR ile konfirme

* Birincil Hedef

— Ik pozitif kan kiltiriinden sonra 30 giinliik mortalite
— Olenler ve sagkalanlar arasinda mortaliteyi belirleyen risk faktorleri

* Tanimlar

— Yeterli tedavi: en az 1 in vitro etkili AB
— Kombinasyon tedavi: = 2 in vitro etkili AB tedavi

Clin Infect Dis. 2012 Oct;55(7):943-50.



Mortalite Karsilastirmasi: Monoterapi vs. Kombinasyon

* Toplam 30-gun mortalite: %
0 = —
52/125 (41.6%) 1_'1
— 54.3% monoterapi " Ry T ——
— 34.1% kombinasyon b
— p=0.02 .l 00 = .
s e 1
- s By
P - > .
Days
Combmnation therapy @ ———~—- Monotherapy

Clin Infect Dis. 2012 Oct;55(7):943-50.



Cokdegiskenli Analiz— Mortalite Risk Faktorleri

Variable P Value OR (95% Cl)

Presentation with septic shock .008 7.17 (1.65-31.03)

Inadequate initial antimicrobial .003 417 (1.61-10.76)
treatment

High APACHE lIll score <.001 1.04 (1.02-1.07)

Postantibiogram therapy with 01 0.11 (.02-.69)

tigecycline + colistin +
meropenem

Clin Infect Dis. 2012 Oct;55(7):943-50.



Karbapenem Alan Hastalarin Meropenem MIK lerine

% sagkalim

Gore Mortalite Dagilimi

100 100
100 -
80
80 - 75 64.7
60 -
40 -
20 -
MIC 1 MIC 2 MIC 4 MIC 8 MIC = 16
(n=1) (n=4) (n=10) (n=4) (n=17)

*Meropenem uzamis infiizyon 2 g Q8h
Clin Infect Dis. 2012 Oct;55(7):943-50.



Ozet— Italya

* Sonug:
— Kombinasyon monoterapiye gore daha iyi
— Karbapenem iceren kombinasyonlarla sagkalim daha iyi

—Colistin + tigecycline + meropenem

e Calismanin kritigi:
— KPC izolatlar
— Hasta sayisi az
— Altgrup sayilari analiz yapmak igin gok kiguk
— Karbapenem hep uzamisg inflzyon
— Antimikrobiyal tedavi suresine bakilmamis



Kombinasyon tedavisinin Mortaliteye Etkisi — Cleveland Clinic

* Dahil kriterleri:

— YBUnde kan kiiltiirinde CR GNC Ureyen hastalar
— 2009 CLSI sinir degerlerine gore
— Pseudomonas ve Acinetobacter dahil edilmig

* Birincil Hedef
— Kombinasyon tedavisinin sikligini anlamak

* Tanimlar

— Kombinasyon tedavi: Kan kultur pozitifliginden sonraki 14 gunluk
surede 2 2 in vitro etkin AB = 48 s verilmesi

— Coklu tedavi: Kan kultur pozitifliginden sonraki 14 gunluk surede =2
AB = 48 s verilmesi, duyarlilik sonucundan bagimsiz

Antimicrob Agents Chemother. 2015 Jul;59(7):3748-53.



Tedavi Gruplarinin Mortalite Dagilimi

* 30-gun sagkalim: 78/168 (46.4%)
— K. pneumoniae: 20/36 (55.5%)

Factor Nonsurvivors Survivors p-value
(n=90) (n=78)

Kombinasyon tedavisi 7 (7.8%) 25 (32.1%) < 0.01

Coklu tedavi 72 (80%) 68 (87.2%) 0.21

Karbapenem kullanimi 43 (59.7%) 41 (52.6%) 0.44

Uygun antibiyotik 48 (53.3%) 73 (93.6%) < 0.01

Antimicrob Agents Chemother. 2015 Jul;59(7):3748-53.



30-gunluk Mortaliteyi Belirleyen Faktorler

Factor OR (95% CI) p-value
Yas 1.05 (1.02 - 1.08) <0.01
SOFA skoru 1.15 (1.03 — 1.28) 0.01
CCI skoru 1.15 (0.98 — 1.34) 0.08
Vasopressor kullanimi 1.67 (0.62 — 4.49) 0.31
Uygun antibiyotik 0.14 (0.04 — 0.47) <0.01

Kombinasyon tedavisi 0.19 (0.06 — 0.56) <0.01

Antimicrob Agents Chemother. 2015 Jul;59(7):3748-53.



Ozet — Cleveland Clinic

* Sonug:
— Kombinasyon monoterapiye gore daha iyi
— Ogzellikle in vitro etkili ajanlar kombine edilirse
— Karbapenemli kombinasyonlarin ek faydasi gosterilememis

* Calismanin kritigi:
— Pseudomonas ve Acinetobacter turlerini de almislar
— Hasta sayisi az
— En gugclu tanimlari almislar



OXA-48 yapan Enterobacteriaceae — Turkiye

« 36 Kan Dolasimi Enfeksiyonu, KDE
« 26 K.pneumoniae

« 28.gun mortalitesi %50

» Kolistin iceren kombinasyonlarda mortalite daha az
(p<0.001)

Int J Infect Dis. 2014 Sep;26:51-6.



Effectiveness of a Double-Carbapenem Regimen for Infections in
Humans Due to Carbapenemase-Producing Pandrug-Resistant
Klebsiella pneumoniae

Heden Glamarefiou, Lambrini Galanl, Fotinl Baziaka, llias Karaiskos

Sib Deparimenn of lntema MadbCny, Hpgels Gonas! muepital A, Grove

Ertapenem plus doripenem or meropenem were given in three patients suffering from pandrug-resistant, KPC-2-positive Klib-
siella pneumoniae bacteremia (2 paticnts) and urinary tract infection (1 patient}, respectively. All responded successfully, with-
aut relapse at follow-up. The results obtained should probably be attributed to ertapenem’s increased affinity for the carbapen-
emases hindering doripenemy/meropenem degradation in the environment of the microorganism.

J Antimicrob Chemother. 2017 Mar 22. doi: 10.1093/jac/dkx084. [Epub ahead of print]

In vitro evaluation of different antimicrobial combinations against carbapenemase-producing
Klebsiella pneumoniae: the activity of the double-carbapenem regimen is related to meropenem
MIC value.

Oliva A', Scorzolini L', Cipolla A", Mascellino MT?, Cancelli F', Castaidi D', D'Abramo A', D'Agostino C', Russo G, Ciardi MR', Mastroianni CM*, Vullo V'.

Eur J Clin Microbiol Infect Dis. 2017 Feb 16. doi: 10.1007/s10086-017-2836-5. [Epub ahead of print]

Double-carbapenem combination as salvage therapy for untreatable infections by KPC-2-
producing Klebsiella pneumoniae.

Souli M', Karaiskos |2, Masgala A®, Galani L2, Barmpouti E2, Giamareliou H*.

Komp. Uriner 16 26 hasta kurtarma tedavisinde denenmis,
KIKAI 3 klinik ve mikrobiyolojik basari %77.8 ve 74.1%
VAP 2

EVD enf 1



In Vitro Effectiveness of Cefepime Alone or in Combination with Sulbactam against
OXA-48 positive Carbapenem-Resistant Klebsiella pneumoniae isolates

Time-kill ile 4 OXA-48 pozitif koken
2 kokende degisiklik yok

1 tanesinde 2 log artis

1 tanesinde 2 log azalma



CRE de Tedavi Belirsizligi

BU BELIRSIZLIK BENI OLDURUYOR.

HANGIL
BELIRSIZLIK?

Cam



Kombinasyon Tedavi Genel Ozeti

*TUm calismalar

— Kombinasyon tedauvisi in vitro etkili AB lerle yapildiginda mortaliteyi azaltiyor
— Karbapenem igeren kombinasyonlarin etkisi MiK ve doz stratejisi bagimli
— Bizim izolatlar COL duyarli, COL igeren kombinasyonlar

*Kisitlamalar

— Retrospektif veri — konfounder kontrol etmesi zor
— Tanimlamalar standart degil

— Dozlamalar uyumsuz

— Ustlinde durulmayan faktorler

— Kombinasyona gegis zamani
— Tedavi surelerine bakilmamis



YENI ILAGLAR



O
Ceftazidime-avibactam ,“ .
H,N Q
N

N.
. 0SO;Na

* Yeni non-B-laktam B-laktamaz inhibitor ceftazidim

etkinligini arttirir:
— Ambler Class A— KPC
— Ambler Class C
— Bazi Ambler Class D

* FDA Nisan 2015 de onayladi

*bdbrek doz ayarlamasi

Lexicomp. Ceftazidime-Avibactam



Ceftazidime-avibactam PK/PD Ozellikleri

* %t > MIC: 40-50%

] Ae—t———h— 100
i W All Enterobacteniacaae (N « 8,640) *Doz 2.5 Jd
® CAZ-NS5 Enterobacteriaceae (N = 925) I = 8 saatte bir
g | I =
%
P B
% | 180 8
£ 20 l e-g_
E, | s :
15 | %
| z
10 ! l =
f I 20
S 4
0 : — - Q
<003 006 0J2 025 035 1 2 4 a 16 32 =32
CAZ-AVI MIC (mg/L)
CRE MIC,, ) [ R
Enterobacteriaceae 2 < 8/4 -- 2 16/4
*bobrek doz ayarlamasi Lexicomp. Ceftazidime-

avibactam. Li. ECCMID 2015
Poster P1289.



MIC

Ceftazidime-Avibactam KPC'ye karsi in vitro aktivitesi

* KPC-2 ureten 2 izolata etkisi

10

O N &~ OO ©
|

256

512
8 8
4 VA-361
2 0.95 = \V/A-406
L] 0.06
CAZ CAZ-AVI CAZ-AVI CAZ-AVI
(1 mecg/mL) (2 meg/mL) (4 mecg/mL)

Core Evid. 2014; 9: 13-25.



* |stanbul izolatlarinda
e Sef/avi
— CRE de %30 direnc (15/50)
— P. aeruginosa ‘da %50 (15/30)

Mataraci E, Yilmaz M, yayinlanmamig veri



KPC(+) K. pneumoniae - Fosfomisin

* 11 erigkin hasta

« Bakteriyemi, VIP, USE, CAE

* Fosfomisin 4x2-4 g IV verilmis kombinasyonlarla
 Renal yetm veya >70 yas 4x2 g IV

« Kombinasyon (Kolistin 6, Genta 3, Pip/Tazo 1)

» Bakteriyolojik ve klinik bagari yuksek

« Hastane i¢ci mortalite %18.2

Clin Microbiol Infect. 2010 Feb;16(2):184-6



CRE de Yeni llac Bekleyisi

OGLUM S.KTIR 6IT
BASIMDAN TAKiP ETME

BENI.




Drug Class Stage of Carbapenemase Spectrum Phase I1I Studies Proposed Dose
Development
Ceftazidime- Cephalosporin- Phase 3 Activity against KPCs and G e s e IV: 2000 mg
avibactam B-lactamase OXA-48 (not active against (ceftazidime)/500 mg
A meropenem for cAl :
mibattse MEL) Ceftazidime-avibactam + metronidazole vs (@yibactam) g8
meropenem for NP
Ceftazidime-avibactam vs doripenem for cUTI
Cczarohne- Ct:phalosporm- Enteru;g Active against KI-’Cs ancﬁi Cbiioline: st vl R IEE Iv: ﬁ600]r.ng
avibactam B-lactamase Phase OXA-48 (not active against (Phiase 11 stody, proposed Phase IIT studies not (ceftaroline)/600 mg
inhibitor MBLs) ; (avibactam) q8&h
yet available)
Plazomicin =~ Aminoglycoside Phase 3 Active against most KPCs IV: 10-15 mg/kg q24h

Eravacycline Tetracycline Phase 3

(not active against many
NDMs)

Active against KPCs

Plazomicin vs colistin when combined with a
second antibiotic (either meropenem or
tigecycline) for CRE BSI or NP

Eravacycline vs ertapenem for cIAl
Eravacycline vs levofloxacin for cUTI

IV: 1.0 mg/kg q12h or

1.5 mg/kg q24h
PO: 200-250 mg q12h




Ozetle

* CRE bakteriyemi tedavisinde literatur heterojen ve

kisitlamalarla dolu

— Retrospektif

— Hasta sayilari az

— KPC-Uretenlere yogunlasmis

* Optimal kombinasyonun ne oldugunu bilmiyoruz

* Ceftazidime-avibactam belli gruplar icin iyi bir secenek olabilir



CRE Bakteriyemilerinde Tedavi Algoritmasi

Batida ilk tercih

Ulkemizde
Ceftazidime -avibactam
direng
B-laktam alerijisi

Metallo-B-laktamaz
OXA-48

KPC: Ceftazidime-avibactam

Colistin + Tigecycline

karbapenem MiK < 4(8?)

Karbapenem eklemek iyi bir segenek

Uriner kaynakliysa aminoglikozid eklenebilir






