Antibiyotik Duyarlilik Testleri
Laboratuvardan Klinige

Zeynep Gulay- Suheyla Serin Senger

Dokuz Eylil U Tip Fakultesi ve S.B.U Tepecik
Egitim ve Arastirma Hastanesi

Mayis 2018




Icerik

» Olgularla

— MDR/XDR Gram Negatif Bakteri
Enfeksiyonlari ve Tedavisi

— Sinir deger yoksa ne yapalim?
— Gram pozitif bakteriler

— Antimikrobiyal yonetimde laboratuvar-
klinisyen igbirligi
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57 yasinda kadin hasta
Sikayeti karin agrisi
DM, hipotiroidi, bilateral femur protezi

Kolanjit 6n tanisiyla ERCP yapilmasi sonrasi
ates

Yogun bakima yatis
Kan kultirunde Klebsiella pneumoniae Uredi



Antimikrobiyal m Antimikrobiyal m_

Ampisilin R Sefepim R
Amoksisilin/Klav. >32 R Ertapenem >8 R
Piperasilin/Taz >128 R Meropenem 4 R
Sefazolin >64 R Amikasin <2 S
Sefuroksim >64 R Gentamisin >16 R
Sefuroksim Aksetil >64 R Siprofloksasin >4 R
Sefoksitin 16 R Tigesiklin >8 R
Seftazidim 32 R Kolistin 1 S
Seftriakson >64 R Trimetoprim/Silfamet >320 R

aksazol



Tanimlar

> CiD (MDR-Multi-drug resistant): Cok ilaca direncli suslar
(tanimlar cok degisken!)

En az 3 antibiyotik grubunda en az 1 antibiyotige direncli
suslar

> XDR (Extensively drug resistant): Kolistin ve tigesiklin
disindaki antibiyotiklere direncli suslar

» PDR(Pan drug resistant): Tim antibiyotiklere direncli
suslar

Clin Microbiol Infect 2012; 18: 268281




COK DIRENCLI

Antimikrobiyal m Antimikrobiyal m_

Ampisilin R Sefepim R
Amoksisilin/Klav. >32 R Ertapenem >8 R
Piperasilin/Taz >128 R Meropenem 4 R
Sefazolin >64 R Amikasin <2 S
Sefuroksim >64 R Gentamisin >16 R
Sefuroksim Aksetil >64 R Siprofloksasin >4 R
Sefoksitin 16 *R Tigesiklin >8 R
Seftazidim 32 R Kolistin 1 S
Seftriakson >64 R Trimetoprim/Silfamet >320 R

aksazol
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Diren¢g mekanizmasinin
saptanmast
antibiyotik duyarlilik yorumu
icin onemli mi?

A. EVET
B. HAYIR
C. BILMIYORUM




Karbapenemaz ureten
Enterobacteriaceae (CRE)

Direng Mekanizmasi saptanmasinin Gnemi

Antimikrobiyal duyarlilik sap’ranmasu<ﬂyur
igin gereklidir

Enfeksiyon kontrolii < vet
~— /
Halk saglhg: Evet

Karbapenem sonuclari mekanizmaya bagli olmaksizin
yeni sinir degerlerine gore degerlendirilir ve bildirilir.




Enterobacteriaceae’de karbapenem
direnci: mekanizmalar

» Karbapenemazlar
* Diger birlesik mekanizmalar
— GSBL (6r.CTX-M) + gegirgenlikte azalma
— Yiiksek diizey AmpC + gegirgenlikte azalma

—Bu mekanizmalar ertapenem >> meropenem
veya imipenem

* Proteus, Providencia, Morgane/la.IPM-R
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MAJOR ARTICLE
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Comparing the Outcomes of Patients With
Carbapenemase-Producing and Non-Carbapenemase-
Producing Carbapenem-Resistant Enterobacteriaceae

Bacteremia

Pranita 0. Tamma," Katherine E. Goodman,® Anthony D. Harris.? Tsigereda Tekle,' Ava Roberts, Abimbola Taiwo,* and Patricia J. Simner
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Karbapenemazlar

Sinif Enzim En sik gorulen tur
Sinif A KPC, SME, Enterobacteriaceae

IMI, NMC,  (P. aeruginosa;

GES Acinetobacter daha az)
Sinif B IMP, VIM, P. aeruginosa
(metallo-p- GIM, SPM,  Enterobacteriacea
laktamaz) IND, NDM " acinetobacter spp.
Sinif D OXA Acinetobacter spp.

Enterobacteriaceae
(OXA-48)




CAESAR’a gonderilen Turkiye verisi -

Ulusal Antibiyotik Direnc Oranlan (2013-2016

Escherichia coli Klebsiella pneumoniae
Antibiyotik sinifi 2013 2014 2015 2016 2013 2014 2015 2016
Aminopenisilinler (R) %67 %76 %78 %79 ub ub ub uD
3. kusak sefalosporinler (R) %44 %29 %28 | %451 | %56 %45 %44 %68
3. kusak sefalosporinler (I+R) %45 %47 %48 | %52 | %59 %42 %48 %68
Aminoglikozidler (R) %22 %48 %49 | %27 | %30 %48 %52 %48
Florokinolonlar (R) %41 %36 %51 | %50 | %34 %52 %68 %55
Florokinolonlar (I+R) %42 %39 %53 | %55 | %39 %61 %70 %64
Karbapenemler (R) | %4 | %1 | %2 | %3 | %11 | %28 | %30 | %30
Karbapenemler %5 | %2 | %5 | %5 | %15 | %31 | %35 | %41
(1+R)
Cok ilaca direnc (R) - | %14 | %16 | %18 - | %20 [ %32 | %35

Karatuna O: Tiirkiye’'nin

CAESAR Aginda ilk 4 Yili




Karbapeneme direncli K. pneumoniae (2016)

Not included

3 Turkiye’de direng-  2013: %11
2014: %28
2015: %30

2016: %30



Ozgiin Calisma/Original Article Mikrobiyol Bul 2016; 50(1): 21-33

doi: 10.5578/mb.10695

Tiirkiye’de 2014 Yili icinde izole Edilen
Karbapeneme Direncli Escherichia coli ve
Klebsiella pneumoniae izolatlarinda
Karbapenemaz Varliginin Arastirnlmasi*

T e o | pneumonige | Toplam

Karbapenemaz geni n (%) n (%) n (%)
OXA-48 18 (94.7) 103 (83.1) 121 (84.6)
NDM 1(5.3) 8 (6.5) 9 (6.3)
VIM 0 4 (3.2) 4 (2.8)
IMP 0 2 (1.6) 2 (1.4)
OXA-48 + NDM 0 3(2.4) 3(2.1)
OXA-48 + VIM 0 3(2.4) 3(2.1)
VIM + NDM 0 1(0.8) 1(0.7)

Toplam 19 (100) 124 (100) 143 (100)



Number

Toplam 292 karbapenem direncli

200
180

izolat; 16 merkez/6 bolge
Klebsiella pneumoniae (n= 283)

160 Karbapenemaz
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Amp-R
AMC-R

CZ- 12 mm
CAZ-28 mm
CTX- 29 mm
ETP-12 mm
IPM- 12 mm
MEM-18 mm
FOS- 24 mm
SXT-R

GN- 26 mm




FOS




Karbapenemaz Tanisi

Karbapenemaz Tarama Testleri

| Karbapenemaz Dogrulama Testleri




Tarama testleri

* Karbapenem duyarlilik kaybi arastirilir

*OXA-48 sik
ise
MiK (mg/L) 10 pg disklerle DD zon gapi
Karbapenem  g/| esik S/l esik
Tarama siniri Tarama siniri
degeri degeri
Meropenem <2 >0,12 > 22 < 28*
Ertapenem <0,5 >0,12 > 25 <25

Zon 25 mm ve kiiciikse mutlaka; 25-27 mm ise eger pip/taz veya
temosilin direnci varsa DOGRULAMA Yapiniz (v 8.1)




Dogrulama Testleri

Fenotipik yontemler

e Inhibitdrlerle MEM arasindaki sinerjinin gdsterilmesi

e Kombinasyon disk testi
e MEM hidrolizinin kanitlanmasi

e MALDI-TOF MS, Carba-NP, CIM testi

Genotipik yontemler

e PCR, dizi analizi, microarray



OXA-48 + NDM ureten izolat

826 bp
NDM

438 bp
OXA-48




TEDAVI SECENEKLERI ?

Antimikrobiyal m Antimikrobiyal m_

Ampisilin R Sefepim R
Amoksisilin/Klav. >32 R Ertapenem >8 R
Piperasilin/Taz >128 R Meropenem 4 R
Sefazolin >64 R Amikasin <2 S
Sefuroksim >64 R Gentamisin >16 R
Sefuroksim Aksetil >64 R Siprofloksasin >4 R
Sefoksitin 16 *R Tigesiklin >8 R
Seftazidim 32 R Kolistin 1 S
Seftriakson >64 R Trimetoprim/Silfamet >320 R

aksazol



Kolistin ?

Vitek 2.0 sonucu 1 mg/L

___ <ssmg/L__Romg/L

P.aeruginosa 2% 2%
Acinetobacter 2 2

K.pneumoniae 2 2 (=4)




Kolistin kullanimi ve karbapenem direncli
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EUCAST Uyarilar!

e Kolistin duyarlilig! belirlenmesinde onerilen
yontem sivi mikrodiltisyondur.

* Yari otomatize sistemler, gradiyent serit ve
disk difGizyon sonuclarinda “ cok buytk hata
gorulmektedir

’)

o : : 2 LINICAL
Clinical Microbiology and Infection Tcl‘cuﬂll:u?:lgi_'clgi
[
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Original article

Antimicrobial susceptibility testing of colistin — evaluation of seven
commercial MIC products against standard broth microdilution for

Escherichia coli, Klebsiella pneumoniae, Pseudomonas aeruginosa, and
Acinetobacter spp.

E. Matuschek’, J. Ahman, C. Webster, G. Kahlmeter
EUCAST Develapment Laboratory, Vi, Sweden




Kolistin MIK degeri= 4 mg/L

Kolistine Kazanilmis Direnc:

* LPS anyonik 6zelligini degistiren
mutasyonlardan kaynaklanir.

* En stk PmrB ve mgrB (diizenleyici genler)
mutasyonu

* Son yillarda plazmid kokenli diren¢ (mcr-1-
mcr-5) soz konusu-




TEDAVI SECENEKLERI ?

Antimikrobiyal m Antimikrobiyal m_

Ampisilin R Sefepim R
Amoksisilin/Klav. >32 R Ertapenem >8 R
Piperasilin/Taz >128 R Meropenem 4 R
Sefazolin >64 R Amikasin <2 S
Sefuroksim >64 R Gentamisin 216 R
Sefuroksim Aksetil >64 R Siprofloksasin >4 R
Sefoksitin 16 R Tigesiklin >8 R
Seftazidim 32 R Kolistin 4 R
Seftriakson >64 R Trimetoprim/Silfamet >320 R

aksazol



Aminoglikozid
kombinasyonu?




CAESAR’a gonderilen Turkiye verisi -

Ulusal Antibiyotik Direnc Oranlan (2013-2016

Escherichia coli Klebsiella pneumoniae

Antibiyotik sinifi 2013 2014 2015 2016 2013 2014 2015 2016
Aminopenisilinler (R) %67 %76 %78 %79 ub ub ub ubD

3. kusak sefalosporinler (R) %44 %29 %28 %51 %56 %45 %44 %68
3. kusak sefalosporinler (I+R) %45 %47 %48 | %52 | %59 %42 %48 %68
Aminoglikozid (R) %22 | %48 | %49 | %27 | %30 | %48 | %52 | %48
Florokinolonlar (R) %41 %36 %51 | %50 | %34 %52 %68 %55
Florokinolonlar (I+R) %42 %39 %53 | %55 | %39 %61 %70 %64
Karbapenemler (R) %4 %1 %2 %3 | %11 %28 | %30 | %230
Karbapenemler (I+R) %5 %2 %5 | o5 | %15 | %31 | %35 | %41
Cok ilaca direnc (R) - %14 %16 | 9418 - %20 | %32 | 943§

Karatuna O: Tiirkiye’'nin

CAESAR Aginda ilk 4 Yili




Enterobacteriaceae lyelerinde
aminoglikozid direnci

* Antibiyotik degistiren enzimler (EN SIK)
—Enzime gore direnc profili

* Hucre icine alimin bozulmasi (anaerop sartlar)

e Aktif pompa sistemleri

* Hedef degisiklikleri

—16 S r RNA metilazlar (Tum
aminoglikozitlere ylksek diizey direnc)



16 S metilazlar

ULKEMIZDE VAR MI ?

2013 yilina kadar olgu
bildirimleri
2014 sonrasi...




NDM yayildikga 16 S rRNA
metilazlar da yayiliyor |

KARBAPENEMAZ (+)
K.pheumoniae

OTOMATIZE
SISTEMLERDE
AMINOGLIKOZIDLERDE
"COK BUYUK HATALAR"A
DIKKAT!




DEU -16 S rRNA metilazlar

e Ocak 2018- Nisan 2018

 K.pneumoniae (karbapenemaz +) (n=16)
— armA %56.2 pozitif

e Acinetobacter spp (n=19)
—armA %89.5 pozitif

ECCMID 2017, Viyana Cgkar, Ha§demir, Aksu, Caglan, Cavusoglu, Gur,
Plazomisin CG- EGE BOLGESI SORUNLU



Plazomisin?



‘Enterobacteriaceae iiyelerinde (n=664)
mekanizmaya gore plazomisin etkinligi

ECCMID 2017, Viyana Cakar, Hasdemir, Aksu, Caglan, Cavusoglu, Gur, Plazomisin CG

Table 2. MIC_, values of Plazomicin and Aminoglycoside Comparators Against Enterobacteriaceae (N=6

MIG,, ug/mL

Center Plazomicin Amikacin Metilmicin Gentamicin
1 2 16 32 256
2 0,50 4 8 128
3 0,50 8 16 128
4 0,50 2 8 128
5 1 8 32 256

| 75/-—3.-59\ 2 8 128
7 256 \ >256 >256 >256

<\E|. 256 / 256 256 256

o1 4 32 128

10 1 8 32 128
11 0,50 8 32 256
12 0,25 2 4 32
13 2 16 16 256
14 1 64 D56 256




Eski Antibiyotikler

Tedavi Secenekleri

Colistin
Aminoglikozitler
Fosfomisin
Tigesiklin

Yeni Antibiyotikler

Seftazidim/Avibaktam
(Zavicefta®)

Seftarolin/Avibaktam
Plazomisin

Eravasiklin
Imipenem/Relebaktam
Meropenem/Vaborbaktam
Aztreonam/Avibaktam

Seftolozan/Tazobactam
(Zerbaxa®)

Sefiderokol



Yeni Antibiyotikler

* Umut verici

* Enzim tipi?

* Sinerji testleri?

* |lac diizeyinin izlenmesi

Class A-serine B-lactamase Class B-metallo p-lactamase
° P K / P D TEM, SHV, CTX-M, KPC, GES, SME Ao YES NO o\ NDM, IMP, VIM, PER, VEB
"'l Invitro \
‘1‘ inhibition |
by

‘\ .
_avibactam A
\\\ 1/

Class C-serine B-lactamase Class D-serine B-lactamase
AmpC, FOX, CMY, LAT, ACC, DHA \'™> PARTIALLY /™ OXA-1, OXA-48, OXA-10



Predictors of Mortality in Bloodstream
Infections Caused by Klebsiella pneumoniae
Carbapenemase-Producing K. pneumoniae:
Importance of Combination Therapy

Mario Tumbarello,' Pieruigi Viale Claudio Viscoli® Enrico Maria Trecarichi,' Fabio Tumietto,” Anna Marchese,*
Teresa Spanu,” Simone Ambretti,® Francesca Ginocchio,” Francesco Cristini,” Angela Raffaella Losito,' Sara Tedeschi,®
Roberio Cauda,’' and Matteo Bassetti®’

"Ingtitute of Infectious Diseases, Catholic University of the Sacred Heart, A. Gemelli Hospital, Rome: “Clinic of Infectious Diseases, University

of Bologna, 5. Orsola-Malpighi Hospital, Bologng: Ynfectious Diseases Division, University of Genoa and IRCCS San Marting-IST, and *Section of
Microbiology-DISC, University of Genoz; Slnstitute of Microbiology, Catholic University of the Sacred Heart, A. Gemelli Hospital, Rome; Sinstitute of
Microbiology, University of Bologna, 5. Orsola-Malpighi Hospital: and "Infectious Disease Division, Santa Maria Misericordia University Hospital,
Liding, [taly

e 125 Kan dolasimi infeksiyonu-KPC K.pneumoniae

* Mortalite:

— Monoterapi (tigesiklin, kolistin, gentamisin) ile:
%54.3

— Kombinasyon ile:%34.1

Tumbarello et al. CID 2012:55 (1 October), 943
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J Antirmicrob Chemother 2015; 70: 2133-2143 Antlmlcrublul
doi:10.1093 /jac/dkv086 Advance Access publication 21 April 2015 Chemotherapy

Infections caused by KPC-producing Klebsiella pneumoniae: differences
in therapy and mortality in a multicentre study

Mario Tumbarello!®, Enrico Maria Trecarichil, Francesco Giuseppe De Rosa?3, Maddalena Giannella®,
Daniele Roberto Giacobbe®, Matteo Bassetti®, Angela Raffaella Lositol, Michele Bartoletti®, Valerio Del Bono®,
Silvia Corcione®3, Giuseppe Maiuro!, Sara Tedeschi®, Luigi Celanil, Chiara Simona Cardellino??, Teresa Spanu’,

Anna Marchese®, Simone Ambretti®, Roberto Cauda?, Claudio Viscoli® and Pierluigi Viale* on behalf of ISGRI-SITA
(Italian Study Group on Resistant Infections of the Societa Italiana Terapia Antinfettiva)

!Institute of Infectious Diseases, Catholic University of the Sacred Heart, A. Gemelli Hospital, Roma, Italy; “Department of Medical Sciences,

University af Turin, Torino, Italy; *Infectious Diseases at Amedeo di Saveia Hospital, Torino, Italy; *inic of Infectious Diseases, University of

Bologna, 5. Orsola-Malpighi Hospital, Bologna, Italy; * Infectious Diseases Division, University of Genoa (DISSAL) and IRCCS San Martino-IST,

Genoa, Italy; "’Infectiouﬁ Diseagses Division, Santa Mana Misericordia University Hospital, Udine, Italy; TInstitute of Microbiology, Cathdlic

University of the Sacred Heart, A. Gemelli Hospital, Roma, Italy: ®Microbiology Unit, University of Genoa (DISC) and IRCCS San Martine-IST,
Genoa, Italy; “Operative Unit of Clinical Microbiology, S. Orsola-Malpighi Hospital, Bologna, Ttaly

e 447 kan dolasimi infeksiyonu, 214 diger inf.

 Invitro etkili en az iki ilacla kombinasyon tedavisi alanlarda mortalite daha
distk (OR, 0.52)
*  Meropenem MIC <8 mg/L ise meropenem kullanildiginda sagkalim daha yuksek

Tumbarello et al. J Antimicrob Chemother 2015; 70: 2133-2143



Journal of
J Antimicrob Chemother 2017; 72: 29-39 Antimicrobial
doi:10.1093 fjac/dkw377 Advance Access publication 13 September 2016 ChEMOthEI"CIp)f

Polymyxin monotherapy or in combination against carbapenem-resistant
bacteria: systematic review and meta-analysis

Oren Zusman!*, Sergey Altunin?3t, Fidi Koppel?, Yael Dishon Benattar?#, Habip Gedik® and Mical Paul%?

!Department of Medicine E, Rabin Medical Center, Petah-Tigva, Israel; “Infectious Diseases Unit, Rambam Medical Center, Haifa, Israel;
*The Ruth and Bruce Rappaport Faculty of Medicine, Technion, Israel Institute of Technoloqy, Haifa, Israel; “The Cheryl Spencer Department
of Nursing, University of Haifa, Haifa, Israel; “Department of Infectious Diseases and Clinical Microbiology, MoH Bakirkoy Sadi Konuk
Training and Research Hospital, Istanbul, Turkey

* Mortalite, polimiksin monoterapisinde kombinasyona gore
(karbapenem, tigesiklin, aminoglikozid, fosfomisin) daha yliksek

* Bakteremide mortalite daha da yuksek
e Calismalarin kanit kalitesi distik

Zusman et al, J Antimicrob Chemother 2017; 72: 29-39
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Ertapenem-Containing Double-Carbapenem Therapy for Treatment of
Infections Caused by Carbapenem-Resistant Klebsiella pneumoniae

Jessica B. Cprek,* Jason C. Gallagher

Department of Pharmacy Practice, Temple University, Philadelzhia, Pernsybania, USA&

We describe outcomes of patients with infections with carbapenem-resistant Klebsiella preumoniae (CRKP) who reccived ertap-
enem-containing double-carbapenem therapy (ECDCT). Clinical success was observed in 7/18 (399%) patients overall: blood-
stream infections, 3/7 (43%); pncomonda, 175 (20%); intraabdominal infections, 02 (0% ); urinary tract infections, 2/3 (67%);

and a skin and skin structore infection, 171 { 100%). Microbiologic success was observed in 11714 (79%) evaluable patients; 5/18
(28%) paticnts died. ECD{CT may be effective for CREP infections with limited treatment options.

* Klinik basari: 7/18 (%39)
— Kan dolasimi infeksiyonu: 3/7 (%43)
— Pnomoni: 1/5 (%20)
— Intraabdominal infections, 0/2 (%0)
— Idrar yolu infeksiyonu: 2/3 (%67)
— Deri ve yumusak doku infeksiyonu: 1/1 (%100)

Cprek JB, Gallagher JC. Antimicrobial agents and chemotherapy 2016;60:669-73



Ertapenem + Meropenem

Retrospektif olgu serileri
Uriner sistem infeksiyolarinda daha etkili bulunmus

Kurtarma tedavisi/ kolistin direnci / kolistin nefropatisinde
verilebilir

Kolistin + ¢ift karbapenem daha etkili



Journal of
J Antimicrob Chemother 2015; 70: 905-913 Antimicrobial
doi:10.1093 fjac/dku432 Advance Access publication 25 October 2014 Chemotherapy

Gentamicin therapy for sepsis due to carbapenem-resistant
and colistin-resistant Klebsiella pneumoniae

Marcelino Gonzalez-Padillalt, Julian Torre-Cisneros'2*t, Francisco Rivera-Espinar3, Antonio Pontes-Moreno?,
Lorena Lopez-Cerero?*5, Alvaro Pascual?#3, Clara Nateral, Marina Rodriguez®, Inmaculada Salcedo®,
Fernando Rodriguez-Lopez?’, Antonio Rivero! and Jesus Rodriguez-Bano? 3

IClinic Unit of Infectious Diseases, Hospital Universitario Reina Sofia-IMIBIC-Universidad de Cordoba, Cordoba, Spain; *Spanish Network for
Researchin Infectious Diseases (REIPI RD12/0015), Instituto de Salud Carlos I1I, Madrid, Spain; ? Intensive Care Unit, Hospital Universitario
Reina Sofia, Cordoba, Spain; “Clinic Unit of Infectious Diseases, Microbiology and Preventive Medicine, Hospitales Universitarios Virgen
Macarena y Virgen del Rocio, Seville, 5pain; EDE'pﬂr'EEII‘T:lE'ﬁED de Medicing, Universidad de Sewvilla, Seville, Spain; SClinic Unit of Preventive
Medicine, Hospital Universitario Reina Sofia, Cordoba, Spain; “Clinic Unit of Microbiology, Hospital Universitario Reina Sofia, Universidad de
Cordoba, Cardoba, Spain

e 50 sepsis olgusu
* Karbapenem direncli K. pneumoniae, KPC-3, SHV-11 ve TEM-1 (+)

e Gentamisin kullanimi bagimsiz olarak mortaliteyi dlistirmus (%20.7 vs 61.9%,
P:0.02)

Gonzales-Padilla et al. J Antimicrob Chemother 2015; 70: 905-913



OPEN

Medicine

SYSTEMATIC REVIEW AND META- ANALYSIS

Tigecycline Treatment for Carbapenem-Resistant

Enterobacteriaceae Infections

A Systematic Review and Meta-Analysis

Wentao Ni, MD, Yuliang Han, MD, Jie Liu, MD, Chuangi Wei, MD, Jin Zhao, MD,

Junchang Cui, MD, Rui Wang, PhD, and Youning Liu, MD

Tigesiklin diger antibiyotiklere gore daha Ustin degil
Kombinasyon tedavileri ve yuksek doz tedaviler monoterapiden

daha iyi

Ni, W., et al. Medicine (Baltimore) 2016;95:e3126.
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In Vitro and In Vivo Activities of Tigecycline-Colistin Combination
Therapies against Carbapenem-Resistant Enterobacteriaceae

Jonathan W. Betts,® Lynette M. Phee, € Michael Hornsey,? Neil Woodford,®® David W. Wareham?®©

Antimicrobial Research Group, Blizard Institute, Queen Mary University of London,® Departrment of Life Sciences, University of Roehampton,® Division of Infection, Barts
Health NHS Trust” and Antimicrobial Resistance Healthcare Associated Infections Reference Unit, Public Health England, Colindale, London, United Kingdom

* OXA-48 Kp: Sinerjik
e KPC-3/VIM-1 ve KPC-2 Kp: Intermediate /aditif
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e Kolistin + fosfomisin ya da kolistin + tigesiklin ¢cok nadiren sinerjistik
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e Kolistin- fosfomisin kombinasyonu sinerjik
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Morrill HJ, et al. Open Forum Infect Dis 2015;2:0fv050



Table 2.

Potential Treatment Algorithm for Carbapenem-Resistant KPC-Producing Klebsiella pneuwmoniae*

Infection Source

Bloodstream

Lung

Gastrointestinal/
biliary tract

Urine

Ermpiric Treatment

Core Drugs

High-dose
MEropEnam or
doripenem

And polymyxin B
High-dose
MEropenam or
doripenem

And polymyxin B
High-dose
MEropenam or
doripenam

And polymyxin B
And high-dose
tigecycline
High-dose
MEropenam or
daripenam

And fosfomyecin®
Cr aminoglycoside®

Empiric Treatment:

Passible Adjunct Drugs

Aminoglycoside
Tigecycline
Fosformycin
Rifarmpin
Tigecycline
Aminoglycoside
Fosformycin
Rifarmpin
Fosfomycin
Rifampin

Colistin
Aminoglycoside

Antimicrobial Susceptibility Directed Treatment Considerations

Memnpenemfdoripenam:

« MIC <16 pg/mL continue high-dose memopenam/
dorpenam

« MIC =16 pg/mL consider altemative in vitro active
antimicrobial®

Folymyxin Bfcolistin:
* MIC <2 ug/ml continue polymyxin Bleolistin®™
« MIC =2 pgfml consider alternative in vitro active antimicrobial

If both mempenemfdoripenem MIC (=16 pg/mL) and
polyrmyxin Bfcolistin MIC (>2 pgfmL), then consider a high-dose
tigecycline-based regimen or a dual dual carbapenem-based
regimen™®

If pardrug-resistant infection, select case-reports support dual
carbapenembased regimen”

Tigecycline:
+« MIC <1 pg/mL consider tigecycling®
¢ MIC =1 pg/ml consider altemative in vitro active antimicrobial

Fosformycin'

* MIC <32 pgimL consider fosfamycin

« BMIC>32 pa'ml consider alternative in vitro active
antimicrobial

Amioglycoside:

o MIC <2 pg/mL (Gentamicin/ Tobramycin) or <4 pafmL
iAmikacin) consider aminoglycoside

o MIC =2 (Gentarmicin/ Tobramyein) or =4 pgfmL (Amikacin)
consider alternative in vitro active antimicrobial

Morrill HJ, et al. Open Forum Infect Dis 2015;2:0fv050
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Antimikrobiyal m Antimikrobiyal m_

Ampisilin R Sefepim R
Amoksisilin/Klav. >32 R Ertapenem >8 R
Piperasilin/Taz >128 R Meropenem 4 R
Sefazolin >64 R Amikasin <2 (S) R
Sefuroksim >64 R Gentamisin >16 R
Sefuroksim Aksetil >64 R Siprofloksasin >4 R
Sefoksitin 16 R Tigesiklin >8 R
Seftazidim 32 R Kolistin 4 R
Seftriakson >64 R Trimetoprim/Silfamet >320 R

aksazol



OLGU 2

74 yasinda erkek hasta
Sikayeti: sol dizinde agri, kizariklik, akintili yara
2015 yilinda total diz protez operasyonu

2017 de protez revizyonu yapildiktan bir ay
sonra yara yerinde agri, akintisi olan hastaya
debridman yapilmis. Sefazolin ve
siprofloksasin baslanmis

Diabetes Mellitus, HT, KOAH




OLGU 2 (devam)

* Doku biyopsi kultirinde Acinetobacter
baumanni complex Uredi.




Antibiyogram —Otomatize sistem
mm:-

Piperasilin >128 Netilmisin

Piperasilin/Tazobak >128 R Tobramisin <1 S
tam

Seftazidim >64 R Siprofloksasin >4 R
Sefepim >32 R Levofloksasin >8 R
Imipenem >16 R Tigesiklin 2 S
Meropenem >16 R Kolistin <0.5 S
Amikasin 4 S Trim/Sulfa. <20 S
Gentamisin 8 I

AES: KARBAPENEMAZ (Metallo veya OXA),
IMPERMEABILITE



baumannii

MULTIDRUG-RESISTANT

Infectious Diseases Society of America

S
A. baumannii 1.3 00
MULTIDRLMG-RESISTANT DEATHS FROM MULTIDRLM:-
“Patojenler arasinda ilk 7 ACNETRGACTER T LTINS TR AT TMFECTINS
da” THFECTIONS
siraaa Al
“non-fermentatif basiller AT LEAST THREE DIFFERENT CLASSES OF ANTIBIOTICS

o NO LONGER CURE
arasinda ikinci RESISTANT ACINETOBACTER INFECTIONS



http://www.google.com.tr/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCMaB98Wqi8gCFQbPcgodKK8MNg&url=http://disease-vs-treatment.blogspot.com/2015/09/infectious-diseases-society-of-america.html&psig=AFQjCNHaIvXZky-nswJ7oWQPSzopeoS7bQ&ust=1443034910327038

Problem bakterilerin ortak ozellikleri

* Kolonizasyon (uzun sureli > 3ay)
— Enterobacteriaceae, : GIS, hastanelerde solunum yollari

— A.baumannii, P.aeruginosa: Solunum yollari, GIS, su,
cevre (cansiz yuzeyler),

e Dayaniklilik (ortam sartlari, dezenfektan)

* Direnc ve aktarimi (ortak plazmidler, mobil
elemanlar)

* Yayilim ( Basarili klonlar )
— SADECE HASTANEDE DEGIL TOPLUM VE CEVREDE de...



UAMDSS Acinetobacter spp. diren¢ oranlari (2014-2016)

100 Karba-R
9
89 8 2
80 80 -7
74— 8
60
40
20
0
2014 2015 2016
—Aminoglikozitler —Florokinolonlar

H. Simsek 13. AKG




Cok ilaca direncli Acinetobacter spp. (2016)
(florokinolon, karbapenem, aminoglikozid)

| <1%

B 1% to <6%

1 5%to<10%

M 10% to <25%

MW 25% to <50%

W =50%

I No dataor <10 isolates
Not included

7 Level B data

@ Luxembourg
= Malta

Tiirkiye'de direng-
2013: -
2014: %66
2015: %77
2016: %76

[



Karbapenem Direng
Mekanizmalari

» Karbapenemazlar (OXA grubu enzimler,
daha az oranda MBL ve KPC)

* AdeABC pompa sistemi
 PBP degisimleri
» Dis membran porin degigimleri

Izolat, OXA-23 + OXA-51 ve arm A
pozitif




OLGU 2

Kolistin ve Tigecycline hassas
Meropenem+B laktam+Tigesiklin baglandr
Protez cikarildi

Antibiyotikli cimento

Tedavisi devam ediyor



OLGU

» 19 yasinda Yanik Unitesinde yatan erkek

hasta

* Yatisinin 4. gunu atesi yukselir, genel

durumu kotulesir

« Hastadan kan kulturu gonderilir



Kan kulturunde(+) sinyal= gram negatif basil

abajj09 [e21pay ANSI2AIUN [[RUI0D



2

Gram
1 gorunumu
onemli mi?




Lab kritik bildirim yapti.
Simdi ne yaparsiniz?

A



ULUSAL VERILER

Healthcare-associated Gram-negative bloodstream
infections: antibiotic resistance and predictors of

Table Il

Antibiotic resistance rates in healthcare-associated Gram-negative bloodstream infections
Bacteria Carbapenems Fluoroquinolones Third-generation cephalosporins Aminoglycosides Collstm

N (%) N (%) N (%) N (%) N (%

Acinetobacter baumannii 239 (94) 240 (94) 247 (97) 187 (73) 15 (6)
Klebsiella pneumoniae ( 130 (60) 159 (?2) 6 (25) 14 (6)
Escherichia coli ( 128 (63 143 (71 7 (23) 0
Pseudomonas aeruginosa 32 (43 6 (49 7 (51 19 (26) 1(1)
Enterobacter cloacae ( 6 (19 6 (53 5(16) 0

O. Ergondil et al. / Journal of Hospital Infection 94 (2016) 381—385



HASTANEYE AIT KUMULATIF AB
IDRAR DISI ORNEK % DUYARLILIK

Pip/ | CTX | CAZ Trim/
taz sulfa

P. aeruginosa 62 67 R* -
j;f;;;g;;ggs”/c R 7 - 9 - 10 15 25 21 60 8 16 2
£.col 18 55 5245 89 91 91 91 51 51 49 35 21
X %k
Kpneumonice R* 42 40 38 53 56 56 62 46 42 47 36 1
% %k
E.cloacae R* 1 rAa rr rr ro rr  rA rr r-n r A 1
Genel | Vogun pakumiar
GSBL % KRE % GSBL % KRE%
S. maltophilia R* . R
K.pneumoniae 52 38.9 66 60.6
R*: Dogal direnc; **:* E.COli 35 0.8 39 0.80

Enterobacter 7 4.4 7 33.3



YOGUN BAKIM

Yogun Balimlar, idrar disi 6rnek, Gram-negatif bakteri, % duyarhhk

Penisilin | Sefalosporin Karbapenem Aminoglikozid Florokinolon Diger
= 3 s
= n Ll
E z £
m o E ;
=| 28| = E| E| =| = = B S| 5 E
=| & 3 S| & o =l =| 2| E £l £ 1
| = E E E E E = £ [ = E o
| £| E| 3 sl =| 2| = 2| 8 E
S| E| E| 2| & | & & & & 3| 8| &
al §| & 5 g 2 el = 2 g Bl Eg S
Organizma Say E = k- = = E %’ E 3 = sl = w 3
A.baumannii 1B3(R* | 3 4 R* 4 6 19 19 Bl 5 14 2
K.pneumoniae 130 | R* 28 25 37 39 40 42 24 32 32 23
P.aeruginosa 101 [ R* | B8 77 R* 52 58 77 76 56 62 R* 69
E.coli 39 |15 54 51 92 92 92 92 54 49 49 44

R*: dogal direng
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Microbiology and Laboratory Diagnostics

XIV. Should ASPs Work With the Microbiology Laboratory to Develop
stratified Antibiograms, Compared With Nonstratified Antibiograms?
Recommendation

15. We suggest development of stratified antibiograms over
solely relying on nonstratified antibiograms to assist ASPs
in developing guidelines for empiric therapy (weak recom-

mendation, low-quality evidence).

 CLSI, rutin kiimulatif antibiyogramlar ve her bir organizma icin en az
30 izolat mevcutsa hasta yasa, hastaliga, birime, 6rnek tirine... gore
antibiyogramlar icin oneriler

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



XV. Should ASPs Work With the Microbiology Laboratory to Perform
Selective or Cascade Reporting of Antibiotic Susceptibility Test
Results?

Recommmerndalion

16. We suggest selective and cascade reporting of antibiotics
over reporting of all tested antibiotics (weak recommenda-
tiorn, low-gquality evidence).

Comment: Although data are limited that demonstrate di-
rect impact of those strategies on prescribing, some form of
selective or cascaded reporting is reasonable. After imple-
mentation, ASPs should review prescribing to ensure there
are no unintended conseguences.

* Secici raporlama
* Antibiyotik recetesinin uygunlugundaki artis % 7-41 arasinda

» Kaskad raporlama (6rnegin organizma sefazolin duyarli ise;
seftriakson bildirilmeyecek, bu konuda kilavuz yok)

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



XVII. Should ASPs Advocate for Rapid Diagnostic Testing on Blood
Specimens to Optimize Antibiotic Therapy and Improve Clinical
Outcomes?

Recommendation

18. We suggest rapid diagnostic testing in addition to con-
ventional culture and routine reporting on blood specimens
it combined with active ASP support and interpretation

(weak recommendation, moderate-quality evidence).

e Kan kultarlerinden bakteri turlerini ve duyarliliklarini tanimlamak
icin hizli molekuler analizleri

* Mortalite, hastanede kalis siiresi ve maliyeti dusurar
* MALDI-TOF ile hizli tanimlama
* Hizli antibiyotik duyarlilik testleri?

Guideline for Implementing an Antibiotic Stewardship Program e CID 2016:62 (15 May) ¢ e51



Kan kiltird sisesinden ADT
yapmali mi?



EVET

« Hiz cok 6nemli
« Standart yontem ?
— BSAC

— KLIMUD Kan Kiiltiiri uygulama Kilavuzu

— EUCAST- Dogrudan duyarlilik testleri
dokimani

GENEL OLARAK 'DIRENCLI
SONUCA GUVENILEBILIR



Direkt yoéntem giivenilir mi?

Chandrasekaran ve CLSI-

YGS Calisma Grubu J Clin
Microbiol Jan 2018

20 6ram negatif
(Enterobacteriaceae,
Acinetobacter,
Pseudomonas),
-Simule ornekler
-Kan kaltlr sistemleri
(BACTEC, BacT Alert,
Versatrek)

Kategori %87.8-92.2
uyumu
Kiucuk hata GP: %2,6
GN: %6,3
Buyuik hata 1.7- 3.0
Cok biiylik hata YOK (16 saatte okunursa; 6

saatte (%1.8-3.0)
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CAESAR'a gonderilen Tiirkiye verisi -
Ulusal Antibiyotik Direng Oranlari (2013-
2016)

Pseudomonas aeruginosa Acinetobacter spp.

Antibiyotik sinifi 2013 2014 2015 2016 | 2013 2014 2015 2016
Aminog“kozic“er (R) %19 %18 %17 %27 %74 %80 %78
Florokinolonlar (R) %22 %19 %24 %35 %89 %89 %92
Piperas”in_ %27 %21 %30 %31 ub ubD ub ubD

tazobaktam (R)

Seftazidim (R) %26 %19 %24 %24 ubD ubD ubD ubD

Karbapenemler (R) | %33 | %24 | %32 | %37 %89 | %89 | %92
Karbapenemler %36 | %30 | %37 | %48 %90 | %90 | %93
(1+R)

Cok ilaca direng (R) - | %17 | %21 | %28 %66 | %77 | %76




P. aeruginosa- ADTS Kisith Bildirim
Listesi

Seftazidim- dDD- S

Piperasilin- Tazobaktam- ?
Gentamisin- R

Amikasin- S

Imipenem-

Meropenem- R

Sefepim

Siprofloksasin

Kolistin



Piperasilin /tazobaktamda ufak
bir sorun

Bu durum E.coli’de de oluyor. Ne 6nerirsiniz ne yapalim nasil
raporlayalim?



Piperasilin tazobaktam: EUCAST-CLSI
farki

CLSI disk (100/10)

—S$>21 mm 18-20 (l) 17> R (Enterobacteriaceae)
—S$>21 mm 15-20 (l) 14> R (P.aeruginosa)

CLSI MIK S <16/4 32/4-64/4 (1) R>128/4
EUCAST disk 30/6

—S$>20mm 17> R (= 16 ve kuclkse-R; 18-19 |)
—S$>18 mm 18> R (P.aeruginosa)

EUCAST MIK S <8/4 (R) > 16/4
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Schuetz AN, et al. J Clin Microbiol 2018;56




P. aeruginosa- ADTS Kisith Bildirim
Listesi

Seftazidim- dDD- R

Piperasilin- Tazobaktam- R
Gentamisin- R

Amikasin- S

Imipenem-

Meropenem- R

Sefepim

Siprofloksasin

Kolistin



OLGU

» 68 y, kemoterapi alan E hasta

» Yorgunluk, genel durum bozuklugu, istahsizlik
ve ates sikayeti ile acil servise basvuruyor

» Ates: 38.9 °C
»Kan basinci: 102/64 mm Hg ,Nabiz: 107/dk
»Solunum sayisi: 21/dk

» Kan dolasimi enfeksiyonu 6n tanisi ile
yatirihyor




Olgu

> 2 set kan kalturd

» 2 ayri venden

» Aerobik, anaerobik siselere



Olgu

» Bu noktada enfeksiyon hastaliklari kliniginin
ampirik antibiyotik secimi nasil olur?

» Meropenem

» Piperasilin-tazobaktam
» Tigesiklin

» Teikoplanin, Vankomisin
» Kolistin

» Diger?



Olgu

» 4 sisede de 36. saatte
Elizabethkingia meningoseptica uredi

- /MALDi-TOF- 2 saat;

VITEK /API- Ertesi giin



Elizabethkingia meningoseptica (2005)

* Flavobacterium meningosepticum (1959)
* Chryseobacterium meningosepticum (1994)

e Ozellikle risk faktorleri bulunan hastalarda
firsatci etken

Kim KK et al. . Int J Syst Evol Microbiol 2005; 55



Olgu

* Antibiyotik duyarlilik testi (VITEK 2- ADT GN kart)

Antimikrobiyal ilac MIK (ug/mlL)

Amikasin > 64

Gentamisin > 16 Klinik sinir

sreonam | 2: | deger???

S r— > 32 CLSI/EUCAST

Seftazidim > 32

Siprofloksasin 0,25

Kolistin >8 EUCAST o

imipenem > 16 (~ PK/PD

Meropenem > 16 | degerleri

Piperasillin > 128

Piperasillin/tazobaktam >32 .

TMP/SXZ <2/38 ‘ (
Kromozomal kodlanan metallo-beta laktamaz (b/laGOB, blaB) J—-

Sohret Aydemir, Ozlem Dogan 13. AKG



EUCAST FK/FD (tiire 6zgiil olmayan) simir
degerler tablosu nasil kullanilmali?

Henlz standart antimikrobiyal duyarlilik test yontemi,
ozgul sinir degerler belirlenmemis bir bakterinin
enfeksiyon etkeni olarak izolasyonu

!

Mikrobiyoloji laboratuvarinin en uygun antibiyotikler icin
sivi dillisyon yéntemiyle MiK degerlerini belirlemesi
(gradiyent test, otomatize sistemler?)

!

Enfeksiyon hastaliklari uzmaninin hastaya uygun antibiyotigi
EUCAST FK/FD (tiire 6zgiil olmayan) sinir degerler tablosu
yardimiyla belirlemesi



Olgu

Antimikrobiyal
ilac

Amikasin
Aztreonam
Sefepim
Seftazidim
Siprofloksasin
Imipenem
Meropenem
Piperasillin
Piperasillin/tazo
baktam
TMP/SXZ

EUCAST FK/FD
MIK  MIK (ug/mL)
(ng/mL)
S < R >
> 64 16 32
> 32 4
> 32 4
> 32 4
0,25 0.25 0.5
>16 2
> 16 2
> 128 4

> 32 4 16
<2/38 2 4




e Literatlrde az sayida olgu

* Olgu derlemelerine gore daha etkili
antibiyotikler;
— Florokinolonlar
— TMP/SMX
— Rifampisin
— Piperasilin tazobaktam
— Tigesiklin
— Vankomisin

Jean SS, Lee WS, Chen FL et al. Elizabethkingia meningoseptica: an
important emerging pathogen causing healthcare-associated infections. J
Hosp Infect 2014; 86:244-9.



Konvansiyonel

Konvansiyonel dis

Antimikrobiyal yénetim

b, Saat
pozitif kan
KUITOri 5i

4. gun 3. gun 6. gln uyzun
kulturde tanimlamave | | tedawive ortam
dreme antibiyogram taramalan

Vv

N4

N D D D

universal prol ve
primerierie
atkenin kandan
adiralk fanirrikame

LB LN-TOF =
ki etiaenin dirsk
tmnmie nTs, S5 e

diEer maksier
pFontemier

man RUFDarancsn dink
= Ty T
irerse manlar] izin
mealbzkler yantemier

W e
cprdemipakaik
yormemierin nptE
Eedlmimu

M,
W

Sohret Aydemir, Ozlem Dogan, 13.
AKG Nisan 2018
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* Yuksekten disme ve subaraknoid kanama
nedeniyle NRS tarafindan iki kez opere edilmis,
eksternal direnaji olan, 63 yasinda, erkek hastanin
kan kdltdrinde Gram pozitif, katalaz negatif kok
uremis. Enterokok testleri (PYR, %6.5 NaCL ve BEA)
pozitiftir.

* Hastanede yattigi stre zarfinda seftriakson,
metronidazol, vankomisin, sulb-sefoperazon, SXT,
meropenem uygulanmis. Kan kaltar dremesi

kolistin, vankomisin, meropenem tedavisinin 6.
glnunde
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Ampisilin

R
Vankomisin R
GN30 R
S300 R

S

Linezolid

VA MIK >256 mg/L (gradyan serit)




E. faecium (VITEK MS, MALDI-TOF)




VRE-Vanko MIK >4 mg/L olan E. faecium ve E. faecalis

Diren¢ saptanmasinin onemi

Antimikrobiyal duyarhlik kategorisinin|Evet
belirlenmesi icin gereklidir

Enfeksiyon kontrol/halk saghgi Evet

Halk saghgi Evet

CLSI (R) = 32pg/ml




Hedefte Degisim

vanA ve vanB genleri
peptidoglikanda capraz baglanma
bolgesindeki 5 aminoasitten en ucta yer
alan
D-alanin’in yerine

D-laktat veya D-serin’i kodlar



Vankomisin direnc fenotipleri

VanA VanB VanC
Vankomisin | 32 - 1000 ug/ml {4 - 1000 pg/ml| 2 - 32 ug/ml
Teikoplanin | 16 -512 uyg/ml | 0,5-1 pyg/ml | 0,5-1 upg/ml
Gentamisin Plazmid Plazmid Kromozom
edinsel edinsel dogal
E. faecium, faecalis, E. faecium, E. gallinarum: C,,
durans, casseliflavus, faecalis casseliflavus/

avium, mundtii, hirae

flavescens: C, 5




Tanimlama

MIK belirlenmesi (diltisyon)
(1SO 20776)

Disk diftizyon

Agar sinir deger:
Vankomisin (6mg/L)
BKIA/BEA (Tarama)
Genotipik testler-

vanA+vanB- ev yapimi
veya ticari

e Disk diflizyon tam 24
saatte incelenmeli




Enterokoklar ve Glikopeptidler

MIK Sinir Disk Zon Capi

Deger < )
< )
Teikoplanin 2 2 30 16 16
Vankomisin 4 4 5 12 12
Daptomisin ** 4 - . _

** CLSI



VRE

Infektif endokardit
Kateter iliskili kan dolasimi enfeksiyonu

Idrar yolu enfeksiyonu
Nedeni bilinmeyen bakteremi

Vankomisin MIC > 4mg/L olan E.faecium ve E.faecalis

Mortalite Vankomisin duyarli suslara gore x2.5
DiazGranados CA, CID,2005



CAESAR’a gonderilen Turkiye verisi -
Ulusal Antibiyotik Diren¢ Oranlari (2013-2016)

Enterococcus faecalis Enterococcus faecium

Antibiyotik sinifi 2013 | 2014 | 2015 | 2016 2013 2014 | 2015 | 2016
Aminopenisilinler (1+R) %5 %8 %9 %6 %99 %82 %87 %91
Yiksek diizey gentamisin (R) | %25 %22 %54 %60 %49 %43 %69 %65
Vankomisin (R) %1 | %3 | %3 | %1 | %23 | %16| %16 | 15
Linezolid (I1+R) %2 %3 %2 %0 %4 %4 %4 %1

O. Karatuna: Tiirkiye’'nin
CAESAR Aginda ilk 4 Yili

KLINiIK MIKROBIYOLOJI
KONGRESI, 2017




VRE

* Linezolid; bakteriostatik
kisa sure kullanimda glivenli
uzun surede Ki supresyonu, norotoksisite

* Tigesiklin; bakteriostatik

Dusltk serum konsantrasyonlari nedeniyle
kullanimi sinirli

 Daptomisin; bakterisidal, biyofilme etkin
muskuler toksisite



VRE & Daptomisin

Onaylanan gunltuk DAP dozlari;
* Deri yumusak doku enf 4mg/kg
 S.aureus bakteremisi/IE 6 mg/kg

* DAP MICy, S.aureus 0.5, E.faecalis 2, E.faecium 4 ug/mL

Cesar A. Arias, Daptomycin for the treatment of bacteremia due to vancomycin resistant enterococci,
Inter J Antimicrob Agents, 2014

* Ayni dozda kullanildiginda klinik etki gortlen DAP

breakpointleri Enterokoklar icin S.aureus’ dan 4 kat daha
fazla

* Daha yuksek dozlarda kullaniimali !



VRE

* Daptomisin basarisiz oldu ise;

1-MIC breakpointe yakin; 3-4 pug/mL
2-Glnlik doz £ 6 mg/kg
3- Monoterapi

olasiliklari akla gelmeli |

e Schutt AC, Ann Pharmacother, 2009
e Jenkins |, J Hosp Med, 2007
* Arias CA, Clin Infect Dis 2007



Patients (%)

Dapto MIC / VRE bakteremisi

Klinik basart

B DAP MIC <2.0 pg/mL [1 DAP MIC 3.0-4.0 pg/mL

P=0.016 P=0.417 P=0.005
90 23 92
79
/1
n=31 n=19
All patients With B-lactam Without B-lactam

Moise PA, Clin Ther. 2015 37:1443-53.



E.faecium/faecalis &DAP

Yuksek doz;

* 10-12 mg/kg vs 6-8 mg/kg —> daha yuksek

oldiirme aktivitesi ®© AkinsRL, Antimicrob Agent Chemother 2001
e Hall AD, Antimicrob Agent Chemother 2012

Kombinasyon tedavileri;

o Am p|S|||n Entenza JM, Int J Antimicrob Agent, 2010

e Seftriaxon —VRE dahil Hall Snyder A, J Antimicrob Chemother, 2014
eklenmesi DAP R onler/aktivitesini arttirir
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Journaks.Ashaong

Ceftaroline Restores Daptomycin Activity against Daptomycin-
Nonsusceptible Vancomycin-Resistant Enterococcus faecium

George Sakoulas,® Warren Rose,” Poochit Nonejuie,® Joshua Olson,? Joseph Pogliano,® Romney Humphries, Victor Nizet®
University of California San Diego School of Medicine, La Jolla, California, USA®; University of Wisconsin-Madison School of Pharmacy, Pharmacy Practice Division,
Madison, Wisconsin, USA®; David Geffen School of Medicine at the University of California, Los Angeles, Los Angeles, California, USA®

Daptomycin-nonsusceptible vancomycin-resistant Enterococcus faecium (VRE) strains are a formidable emerging threat to pa-
tients with comorbidities, leaving few therapeutic options in cases of severe invasive infections. Using a previously characterized
isogenic pair of VRE strains from the same patient differing in their daptomycin susceptibilities (Etest MICs of 0.38 mg/liter and
10 mg/liter), we examined the effect of ceftaroline, ceftriaxone, and ampicillin on membrane fluidity and susceptibility of VRE to
surface binding and killing by daptomycin and human cathelicidin antimicrobial peptide LL37. Synergy was noted in vitro be-
tween daptomycin, ampicillin, and ceftaroline for the daptomycin-susceptible VRE strain, but only ceftaroline showed synergy
against the daptomycin-nonsusceptible VRE strain (~2 log,, CFU reduction at 24 h). Ceftaroline cotreatment increased dapto-
mycin surface binding with an associated increase in membrane fluidity and an increase in the net negative surface charge of the
bacteria as evidenced by increased poly-r-lysine binding. Consistent with the observed biophysical changes, ceftaroline resulted
in increased binding and killing of daptomycin-nonsusceptible VRE by human cathelicidin LL37. Using a pair of daptomycin-
susceptible/nonsusceptible VRE strains, we noted that VRE is ceftaroline resistant, yet ceftaroline confers significant effects on
growth rate as well as biophysical changes on the cell surface of VRE that can potentiate the activity of daptomycin and innate
cationic host defense peptides, such as cathelicidin. Although limited to just 2 strains, these finding suggest that additional in
vivo and in vitro studies need to be done to explore the possibility of using ceftaroline as adjunctive anti-VRE therapy.|

¢ Seftarolin eklenmesinin DAP R suslarda bile duyarhlig arttirdig
** Yiksek diizey R bile olsa ampisilin ve seftarolin kullanilmasi DAP’nin

bakteri hiicre duvarina baglanmasini arttirdigi gésterilmis



VRE

* Fare modellerinde gentamisin eklenmesiyle

sinerji o
Caron F, Antimicrob Agent Chemother, 1992

* DAP + tigesiklin kombinasyonu 4 VRE

vakasinda basarili bulunmus
Jenkins I, J Hosp Med, 2007
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