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Direncli Gram Negatif Bakteriyel
Enfeksiyonlar

* Hastane enfeksiyonlarin tedavisinde ciddi
problem

— Mortalite, morbidite
— Maliyet
— Tedavi alternatiflerinin kisitli olmasi



Antibiyotikten kacanlar!
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Multidrug-resistant, extensively drug-resistant and pandrug-resistant
bacteria: an international expert proposal for interim standard
definitions for acquired resistance

A_-P. Magiorakos', A. Srinivasan’, R. B. Carey’, Y. Carmeli’, M. E. Falagas"®, C. G. Giske®, 5. Harbarth’, ). F. Hindler®, G.

Many different definitions for multidrug-resistant (MDR), extensively drug-resistant (XDR) and pandrug-resistant (PDR) bacteria are

being used in the medical literature to characterize the different patterns of resistance found in healthcare-associated, antimicrobial-

resistant bacteria. A group of international experts came together through a joint initiative by the European Centre for Disease Pre-
vaneimn amnd andeal (ICETWY and dha Manener fae Micasra Maneeal and Desvaseian (O ea seases & rimedacdisad inrnenabimnal eae

Uluslararasi eksperler-» ECDC, CDC
CLSI, EUCAST, FDA sinir degerleri
Staphylococcus aureus, Enterococcus spp., Enterobacteriaceae (Salmonella ve

the United States Food and Drug Administration (FDA). MDR was defined as acquired non-susceptibility to at least one agent in
three or more antimicrobial categories, XDR was defined as non-susceptibility to at least one agent in all but two or fewer antimi-
crobial categories (i.e. bacterial isolates remain susceptible to only one or two categories) and PDR was defined as non-susceptibility
to all agents in all antimicrobial categories. To ensure correct application of these definitions, bacterial isolates should be tested
against all or nearly all of the antimicrobial agents within the antimicrobial categories and selective reporting and suppression of

results should be avoided.

Clin Microbiol Infect 2012; 18: 268-28| )



Tanimlan kullanabilmek icin kategorideki tim ilaclarin test edilmesi gerekir I
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New antimicrobials in development with gram-negative

activity
Product Antimicrobial Class Trial Status
ceftolozane/tazobactam  cephalosporin/beta-lactamase inhibitor Phase 3
combination
ceftazidime/avibactam cephalosporin/beta-lactamase inhibitor Phase 3
combination
ceftaroline/avibactam cephalosporin/ beta-lactamase inhibitor Phase 2
combination
imipenem/MK-7655 carbapenem/ beta-factamase inhibitor Phase 2
combination
plazomicin aminoglycoside Phase 2
eravacycline fluorocycline Phase 2
brilacidin peptide defense protein mimetic Phase 2
Source: Brock )
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Yogun
antibiyotik
kullanimi

Siddetli . B Coklu direngli
enfeksiyonlar BsNF WS === patojen

Ek veya farkl
Yeni direnc; genis
gelisimi spektrumlu
antibiyotikler




Tedaviye baslarken

* Sepsis, VIP gibi siddetli enfeksiyonlarda
Ozellikle direncli GNB enfeksiyon
dusunuldyorsa, 2 antimikrobiyal ajanla daha
genis bir antimikrobiyal kapsama

* |dentifikasyon, duyarlilik sonuclari

* Kombinasyon tedavisi
— Derin nétropenik
— P. aeruginosa sepsisi
— YBU hastalari
— VIP hastalariicin distntldi

Tamma P, etal, 2012, Clin. Microbiol Rev.



Tedaviye baslarken

* Coklu direncin gelistigi bu donemde potansiyel
patojenleri kapsayan empirik antibiyotik
tedavisi gundeme geldi

e Mortalite;

— Etkin olmayan bir antibiyotigin alinmasi
— Gec¢ baslanmasi
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Tedaviye baslarken

 Empirik antibiyotigin secilmesi icin lokal
epidemiyoloji bilinmeli

 Gram negatiflerde direncin artmasi ciddi
enfeksiyonlarda empirik tedavinin secilmesini

zorlastiriyor

ESBL (+) patojenlerle enfeksiyonlarda ESBL (-) olanlara gore
uygun tedaviyi alma suresi daha uzun (ort. 72 sa, ort. 11.5 sa)

Lautenbach E, Clin. Infect Dis. 2001



Tedaviye baslarken

* Hastanin dzelligine gore empirik tedaviyi
bireysellestirmek

— Kolonizasyonu
— Onceki antibiyotik kullanimi
— Hastanede yatisi
— Kateter varligi
* Onceden kolonizasyonunun bilinmesi ve aldig|

tedavilerin bilinmesi empirik tedavinin yeterliligini

arttirir
BhatSS. et al. Int Journal Antimicrobiol Agents. 2007

* Deeskalasyon 6nemli



Kombinasyon tedavisi

e Spektrumu genisletmek
e Sinerji
Amag e Antibiyotik tedavisi sirasinda

direnci 6nlemek veya
geciktirmek

~

e Yan etki (nefrotoksisite vs.)
e Maliyet

e CDI, fungal enfeksiyonlar

e Direncg, ilac¢ etkilesimleri

Risk

)
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Siner]l

Kombinasyonun bir diger avantaji
Daha hizli patojen éldiirme
P.aeruginosa

— Beta-laktam- AG ve imipenem- sipro.

Gram negatif patojenler
— Seftazidim+ sipro ve PIP/TZB +sipro.

Mevcut verilere gore AG- sipro.
sinerjisi yok

log CFU/ml
B
(we)

-
...
-
..
-
-

Time im hours

Bakterisidal
aktivitede
monoterapiye gore
> 2 log artis olmasi

- /
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Direncin onlenmesi

* M. tuberculosis’den yola cikilmis (daha yavas
Urer, yavas gelisen bir direnc)

 Kistik fibroz'da
— MIK degerlerinde anlamli degisim

* Klinik veriler, kucuk seriler

Effect of Aminoglycoside and 5-Lactam Genis spektrumlu beta

Combination Therapy versus G-Lactam Monotherapy .
T oof Aottt G T e laktamlar monoterapide

on the Emergence of Antirmicrobial Resistance: .

A Meta-analysis of Randomized, Controlled Trials dirence yol agmiyor

Clinical Infectious Diseases 2005;41:149-58
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Tedavi stratejileri/secenekler;

* Yapilan calismalar
— Invitro duyarhlik ve sinerji calismalari
— Invivo modellerde etkinlik calismalari

— Retrospektif klinik calismalar (tek merkezli)
e Kombinasyon-monoterapi karsilastirmali

* Farkli kombinasyonlar karsilastirmali
— Prospektif RKC (sayica az)

— Olgu serileri
— Metaanalizler

16



Coklu direncli gram negatiflerde monoterapi ve kombinasyon
tedavisini karsilastiran calismalar

Reference Design (n1) Infection Drug combination combination therapy) Conclusion(s)
52 Prospective, Pseudomonas Colisin (2 million IU q8h) vs  100% vs 100% (clinical response  No difference in response rates;
randomized (53) aeruginosa cystic colistin plus aztreonam, at day 12); significant decrease nephrotoxicity increased
fibrosis piperacillin, ceftazidime, in creatinine clearance in with combination therapy
exacerbations imipenem, or combination therapy group
ciprofloxacin {nephrotoxicity)
55a Prospective, Metallo-B-lactamase-  Single active agent vs 27% vs 8.3% (mortality) Patients treated with a
observational producing carbapenem plus either carbapenem plus either
(162) Klebsiella colistin or aminoglycoside colistin or an
pnewmoniae aminoglycoside tended to
bacteremia have higher survival that
74 Retrospective (71) MDRGN infections Colistin vs colistin plus o
(multiple sites) meropenem Kolistin + Aztreonam
Piperasilin
' —— - - Seftazidim
73 Retrospective (258) MDRGN infections Colistin vs colistin plus R -
(multiple sites) meropenem, ampicillin- _!_m_jEﬁEﬂnEﬁm
sulbactam, or . .
piperacillin-tazobactam SMUEMI rgﬂgukéuaﬂﬂ
Aminoglikozidler
103 Retrospective (33)  Carbapeneme-resistant  Tigecycline vs tigecycline ﬂmﬂﬁﬂlﬂ §Hlb_@ﬂ§_m
Acinetobacter lus aminoglycoside . Ll
baumannii : i TJEEELH-LQ
Rifampin
150 Prospective, Carbapenem-resistant  Polymyxin B vs polymyxin
observational K. pneumoniae plus tigecycline
(16) bacteremia . _
resistance to these agents
154 Prospective, MDR P. aeruginosa Colistin (1-5 mg/kg/day) vs 609 vs 62% {(clinical response)  No difference in response rates
observational (multiple sites) colistin plus amikacin or
(23) antipseudomonal
B-lactam
243 Retrospective (8) MDR P. acruginosa Colistin (1 million IU q12h)  75% vs 50% (responsc rates); No difference in response and
diabetic foot vs colistin plus rif ’ ' '
infections or imipenem

Tamma P, et al, 2012, Clin. Microbiol Rev.




Coklu direncli gram negatiflerin tedavisi

* Bu rejimler artik kurtarma tedavileri gibi
dustnuliyor

* Bu rejimlere de direnc gelimesi riski goz
onunde bulundurularak kombine tedavi

cullaniimal

e Uzamis antibiyotik infUzyon stratejileri de beta
aktamlarin MIK degerleri Gizerinde olmasi
gereken patojenlere karsi kullanilabilir




Tedavi secenekleri

* Eger patojen MDR ise ve karbapenemaz
uretiyorsa
— %98 kinolonlara direncli
— %50 AG’lere direncli

* Geriye
— Polimiksinler

Bratu S et al, ] Antimicrob Chemother. 2005

— Tigesiklin
— Fosfomisin
— Diger

19



Kolistin

* Polimiksinler (A—>E)
e Kolistin: polimiksin E
— Kolistin sulfat
— Kolistin metanesulfat (parenteral)
e Etkinlik
— Enterobactericeacea ( karbapenemaz lreten dahil)
— H.influenzae, L.pneumophilia
— Direncli Paeruginosa, Acinetobacter spp.
— S. maltophilia



Kolistin
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Kolistin monoterapisi

— Kolistin heteroresistansi 6zellikle MDR-AB’de
subgruplarin direncinde invitro gosterilmis

— Onerilen kolistin dozlari ile saglanan 0.5-3.5 mg/L
plazma konsantrasyonu bu direncli subgruplari eradike
etmede yeterli degil

— Daha once kolistin kullananlarda heteroresistans daha
fazla

— Kolistin difiizyonunun dusik oldugu organlarda direnc
gelisme riski daha fazla (pulmoner parankim, plevral
kavite)

Bu nedenlerle monoterapi dnerilmiyor



Kolistin monoterapisi

* Farkli goruslerde var...

Kasiakov et al. 2005: karbapenem direncli gram negatif bakterilerde
kolistin monoterapisi, kolistin+ meropenem ile karsilastirildiginda
MONOTERAPI daha basarili

Neonakis et al. 2011: MDR-AB’e bagli VIP
Kolistin monoterapisi, kolistin+ rifampisin kadar etkili bulunmustur

23



Crit Care Med. 2015 June ; 43(6): 1332-1334.

Combination Therapy for Extreme Drug Resistant (XDR)
Acinetobacter baumannii: Ready for Prime-Time?

Brad Spellberg, MD' and Robert A. Bonomo, MD2.34

« YBU’lerinde karbapeneme direncli (ABD)
— A.baumanniiizolatlarinin %50’si
— Paeruginosa %20’si
— K.pneumonia % 10’u
— XDR A.baumannii’de VIP ve bakteremi mortalitesi > %50
— Karbapenem direnci mortaliteyi 3-4 kat arttiriyor
— Etkin olmayan empirik tedavi mortaliteyi arttiriyor



Yeni antibiyotikler

» Seftalozan-tazobaktam (Acinetobacter spp.
Uzerine belirgin etkinligi yok)
» Seftazidim-avibaktam’inda etkinligi seftazidim
gibi
* Eravacyclin invivo etkinligi tigesiklin gibi
Su anki tedavilere Uistiin oldugu gdsterilmis
yeni antibiyotikler yok

Sonuclari daha iyi hale getirmek icin
“kombinasyon tedavileri” one siruliyor

Spellberg B, Crit Care Med. 2015



Kombinasyonlar- A. baumannii

Kolistin+rifampisin

* En cok test edilenlerden

e Klucuk capli calismalar var

* Deneysel modeller

* Durante et al, (2013) Calismasi

— Multisenter ,randomize

Spellberg B, Crit Care Med. 2015 |



Colistin and Rifampicin Compared With Colistin
Alone for the Treatment of Serious Infections

Due to Extensively Drug-Resistant Acinetobacter
baumannii: A Multicenter, Randomized Clinical
Trial

Eman uele Buranle—h!angnnl siuseppe Signoriello,” Roberto Andini,' Annunziata Mattei,’ Maria De Cristoforo,’
R ESssetti,”* Paolo Malacame,” Nicola Petrosillo,” Nicola Galdieri,” Paola Mocavero,”

Antanm I'..‘.nmmne 4 ciaudln Viscoli® Raffaele Zarrilli,? Ciro Gallo,” and Riceardo Utili

Clin Infect Dis. 2013,57(3):349-58
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Bing Fan et al. PLoS One. 2016; 11(6)

Activity of Colistin in Combination with
Meropenem, Tigecycline, Fosfomycin, Fusidic
Acid, Rifampin or Sulbactam against
Extensively Drug-Resistant Acinetobacter
baumannii in a Murine Thigh-Infection

Model
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Rifampisin

e Rifampisinin kombinasyon tedavisinde
uygulandigi iki direncli gram negatif

— A.baumannii
. } Sinerjizm invitro ve invivo ¢calismalarda
— P.aeruginosa

* Hidrofobik, gram negatif duvarindan gecemez
* Kolistin dis membrani gecirgen hale getirir

e Kolistin ile daha az toksik kombinasyon
(hepatik/renal)



Rifampisin

* Yiksek MIK degerleri daha az duyarli yapmaz,
penetrasyonu azalir

e Kolistin ve karbapenemle olan etkinligi
rifampisine olan direncten etkilenmez
* MDR, karbapenemaz Greten AB’e karsi rifampisin;
— Imipenem, sulbaktam/ampisilin, kolistin ile sinerjik
— Rifampisin MIK yuksek olsa bile sinerjik
Tripodi et al, Int J Antimicrob Agents. 2007

Yapilan calismalaryeterli degil, klinik acidan degerlendiren
kontrollG calismalar gerek




 Buyuk molekdllt antibiyotiklerin girisi
kolistinin XDR-AB’nin dis membranini
parcalamasi ile kolaylasir

» Kolistin/daptomisinile invitro sinerji
(Yang H, et al. IntJ Antimicrob Agents. 2015; 45:188-191.)
» Kolistin/glikopeptid ile invitro sinerji

Hornsey M, et al. Antimicrob Agents Chemother. 2011;55:3534-3537

* Invitro sinerjiye ragmen invivo modellerde
basarili degilll

» Kolistin/tigesiklinile XDR-AB’e karsi akciger dokusunda

anlamli etkinlik yok
(Mutlu Yilmaz E, et al. Int J Antimicrob Agents. 2012; 40:332-336.)

» Sulbaktam/kolistin, sulbaktam/tigesiklin CR-AB sepsisi

(Dinc G, et al. Chemotherapy. 2013;59:325-329.)




Kombinasyonlar- A. baumannii

e Kolistin+tigesiklin
» Kolistin+karbapenem (direncli olsa bile invitro
sinerji)
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Excess Mortality Associated With Colistin-
Tigecycline Compared With Colistin-Carbapenem
Combination Therapy for Extensively Drug-Resistant
Acinetobacter baumannii Bacteremia: A Multicenter
Prospective Observational Study

176 patients with XDRAB bacteremia screened

* Retrospektif, sayi az e
* 14-giin mortalitesi
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based treatment non-colistin treatment *
* Bakteriyemi niiks TGC'de fazla —— i
e il
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Cheng A et al. Crit Care Med. 2015. 43(6):1194-204.




Chuang et al. BMC Infectious Diseases 2014, 14:102

hittpe/fwww biomedcentral. com/1471-2334/14/102 BMC
Infectious Diseases

RESEARCH ARTICLE Open Access

Effectiveness of tigecycline-based versus
colistin- based therapy for treatment of
pneumonia caused by multidrug-resistant
Acinetobacter baumannii in a critical setting:
a matched cohort analysis

Diger calisma ile uyumlu
294 hasta (COL vs TGC)
Tigesiklin MiK>2 pg/ml, mortalite ile iliskili

Akciger ve kanda A.baumannii icin direnci gésteren MIK degeri diyebiliriz

ister kombinasyon tedavisi olsun ister monoterapi bu suslarla olan
bakteriyemi ve pnomonide tigesiklin daha yiiksek mortalite ile iliskili
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Crazang or of BMIC énfacrioax (Xvesws 074, 14103 -
bt v vsreasdturtsel connt L) 123530 102
& BMC

Infectious Diseases

RESEARCH ARTICLE Open Access

Effectiveness of tigecycline-based versus
colistin- based therapy for treatment of
pneumonia caused by multidrug-resistant
Acinetobacter baumannii in a critical setting:
a matched cohort analysis

Excess Mortality Associated With Colistin-
Tigecycline Compared With Colistin-Carbapenem
Combination Therapy for Extensively Drug-Resistant
Acinetobacter baumannii Bacteremia: A Multicenter
Prospective Observational Study

* Bu iki calisma hangi kombinasyon
uygulanmamali!!!
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Tigesiklin

Parenteral minosiklin analogu

Polimikrobiyal enfeksiyonlarda monoterapi
(MDR patojenler dahil)

Gram negatif spektrumu: MDR A.baumanni,
ESBL Enterobacter, KPC ve VIM Uureten
K.pneumoniae, S.maltophilia

Yiikleme dozu 100mg, 50mg 2x1 (1 saat
inflizyon)




Tigesiklin

Yariomri 37 = 12 saat

Safra, safra kesesi kolonda kinetigi oldukca iyi
Akciger dokusu halen tartismali

GIS yan etkileri (bulanti, kusma, diyare, anoreksi)

MDR epidemiyolojisi olan (0z. KPC fazla ise) aminoglikozid
ve kolistinin, tigesiklin ile kombinasyonu etkili olabilir

e Tigesiklinin kan duzeyinin dustk olmasi direnci
tetikliyor olabilir

Hedeflenen patojen icin MIK degeri, Cmax’1 asiyorsa
(AB turlerinde!!) direnc gelisimi ortaya cikabilir

Peleg AY, J Antimicrob Chemother.2007

38



Yuksek doz tigesiklin

e Psiads o al Seren! Cms 204, i@ ES0
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@ CRITICAL CARE

Open Acoess

RESEARCH

High dose tigecycline in critically ill patients with
severe infections due to multidrug-resistant

> CRAB ve CRKP

> 200mg (yukleme), 100mg (12 sa’de bir)
» Normal doz yeterli degil

» Direnci tetikler

» Toksisite yok
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High dose of tigecycline for extremely resistant
Gram-negative pneumonia: yes, we can
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The blind spot in high-dose tigecycline
pharmacokinetics in critically ill patients:
membrane adsorption during continuous
extracorporeal treatment

LETTER

» Karsilastirmali klinik calisma
>ViP’te yiiksek doz etkin
» Sinirlamalari var
»Ekte kullanilan antibiyotikler
»Retrospektif
»Az sayida hasta

%25 hasta sureklirenal replasmanaliyor
Her iki grupta dagilimi ???

Tigesiklin lipofilik

Proteine Mbaglanir, hemodiyalizle atilir
Bu hastalardayliksek doz 6nerilebilir
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Yuksek doz tigesiklin-

Karsilastirmali calismalar

First author, Study design, Mo. of patients receiving TIG; i.v. TIG dosing Raticnale for using Concomitant Effectiveness { high-dose vs. low-dose) Adverse events
year period; country site of infection and regimen high-dose TIG antibiotic {high-dose vs,
causative pathogen treatment low-dose)
Mortality Clinical cure
Comparative studies (high-dose versus low-dose)
De Pascale SC, retrospective 100 10U patients; severe 100mg gl2h s To evaluate potential benefits of MR NR? VAP NRE
(2013) [20] cohort {poster), infections due to 50mgaqlzh higher doses of TIG subpopulation,
2009-2011; Acinetobacter baumannii and 1933 {57 6% vs.
lealy Klehsiella pneumonioe 1030 (3332
P=0.08
Di Carlo {2013) SC, prospective 30 ICU patients with severe 200 mg To treat severe intra-abdominal i, colistin 1/12{8 3%} vs. MR No adverse
[21] case series, IAls due to XDR KPC-3 K. LD +100mg abscesses Smg/kg in three 1118 (B1.1%); events
2001-2012; pneumonige ST258 clone ql2hvs, 100mg oqual daily P- 005"
Iealy LD+30mg giZh doses
Ramirez (2013) MC, phase 2, DB 71 patients/episodes with 200 mg Lower cure rates with iy, ceftazidime 3/35({8.6%)vs. AL TOC, 17/20 Diarrhoea 14.3%
j16] RCT, nosocomial pneumonia® LD+ 100mg standard-dose TIG than 2gqBh+iy. 7136 (19.4%); (85.0%) vs, 16/23 vs. 2.8%; nausea
2008-2011; ql12hvs, 150mg imipenem/cilastatin in a previous tobramycin P=NS [69.6%); P- NS 8.6 vs, 2 8%
Europe, Asia, LD+75mzgl2h stisdy on patients with HAP 7 mgikg or vomiting 5.7%
America, amikacin vs, 28%; (P= NS
Australia 20mgkeg+iv. fior all
vancomycin comparisons)
placebo’
Balandin SC, prospective 44 episodes (37 ICL! patients) 100mg gl2h s To analyse their experience with Carbapenems 7127 {26%]) vs, NR NE
Moreno {2011) cohort (poster), due to Entercbacteriaceae or S0mgqi2h® high-dose TIG in IC1) patients [ 16], colistin 1/13 (8%); P=N5
[17] 2009-2010; non-fermentative (12], B-lactams
Spain Gram-negative bacillif {100, guinolones
(5} other {4)
Single-arm studies (only high-dose)
Shrana (2013} SC, retrospective 26 episodes {22 patients) 10mgqglzh KR Lv, gentamicin, All-cause, 3(26 24/26(92 3%) No adverse
j23] cohort, trauma [CL patients; KPC K. iv. colistin, iv. {11,5%); events in 25
2011-2012; preumoniae infections’ fosfomycin’ infection- episodes where
fealy related, 2/26 TIG was
{7.7%) administered
Humphries Case report, NR: 40-year-pld male; .. o i (Lv.and Survived Cured NR
(20100 [22] UsA bacteracmia due to K 8 gallsma’ 263 hasta’ %58 krltlk dl,
preumomniae cin
Dandache Case report, NR; 42-year-old male; menincitis 100 meni?h  Doetnseweritvofilloessand Mo Survived Cured NR
(2000) [19] LIsA due to XDRK, pne . . . .
Cunha (2007) Case report, NR: Elderly male; UTI S]ddet“ enfEkS|yon|arda yu ksek do Survived Cured NR
118] LIsA MDR K. preumonil

Enterobacter aerocenes

oneumoniae with hich-dose TIG
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Case Report
Therapeurtic straregy for pandrug-resistant Klebsiella pneumoniae L!"},hmmk

severe infections: short-course treatment with colistin increases
the in vive and in vitro activity of double carbapenem regimen

Alessandra Oliva ', Maria T, Mascellino ™, Alessia Cipolla *, Alessandra MAbramao ™,
Anmalisa De Rosa®, Stefano Savinelli®, Maria Bosa Clandi @, Claodio 8L Mastrolanni 522,
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li karbapenem kullanimi

Bakteriyemi , PDR KP
MIK degerleri

— ERT:128 pg/ml
— MEM: 256 pg/ml
— COL: 32 pg/ml

7. glinde kolistin kesilmis,
ERT ve MEM 14 glne
tamamlanmis

log1D CFU/mI

Zaman oldiirme (time kill) egrisi

GC

ERT 1=
ERT 0.5 + MEM 0.5x
COL 1x

MEM 1x

ERT 1x + MEM 1x

ERT 1% +MEM 1x+ COL 1x
ERT 0.5% + MEM 0.5x + COL 0.5x

1] 2 4 3 8 10 12 14 16 18 w 2 M
time (h)

Yiiksek MiK degerlerinde bile sinerjik etki




Ikili karbapenem kullanimi

Invitro calismalarda sinerjik etki
— Yiksek MIK degerlerinde bile
(Oliva A et al, J. Antimicrobial. Chemoter 2014)

Kolistinin eklenmesi hlicre membranini
oarcalayip diger ilaclar icin yeterli intraselltler
konsantrasyonu saglamasi

Ertapenem intihar molekuli gibi-
karbapenemaza affinitesivar, enzimleri baglar

Diger karbapenem bakterisidal etki gosterir
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CHALLENGING CLINICAL CASE IN ANTIMICROBIAL RESISTANCE

Successful Treatment of Carbapenemase-Producing Pandrug-Resistant
Klebsiella pneumoniae Bacteremia

Jose F. Camargo,® Jacques Simkins,® Thiago Beduschi,” Akin Tekin,” Laura Aragon,® Armando Pérez-Cardona,” Clara E. Prado,®
Michele 1. Morris,® Lilian M. Abbo®

Rafael Cantdén (Commentator)™2
Drepartment of Medicine, Division of Infectious Diseases, University of Miami Miller School of Medicne, Miami, Florida, USA; Miami Transplant Institute and Department
of Surgery, Unive fiami Miller School of Medicine, Miami, Florida, USA®; Department of Pharmacy, Jackson Memaorial Hospital, Miami, Florida, USAS; Deparn o
Microbiology, Jackson Memarial Hospétal, Mizmi, Florida, USA®; Department of Microbiology, University of Miami, Miami, Florida, USA®; Servicio de Microbiologla,
Universitario Raman y Cajal and Instituto Ramon y Cajal de Investigacicn Sanitaria (IRYCIS), Madrid, Spain'; Red Espancia de Investigacion en Patclogla Infecciosa

Madrid, Spaind

* KPC-KP, intraabdominal enfeksiyon
— Tigesiklin
 BAL, CRKP (TGC:R, COL:S)
— Kolistin+ uzamis infuzyon MER
* CRKP, bakteriyemi, kateter, idrar
— Kolistin + uzamis inflizyon MER + TGC
— Kolistin + uzamis infizyon MER + ERT
 Breakthrough bakteriyemi [COL:R (MiK=12), TGC:R]
— CAZ-AVI1 + ERT (invitro siner;ji)
(0.25g/1giv/g8h)

Camargo CF, Antimicrob Agents Chemother. 2015 ;59(10):5903-8



CHALLENGING CLINICAL CASE IN ANTIMICROBIAL RESISTANCE

o

Successful Treatment of Carbapenemase-Producing Pandrug-Resistant
Klebsiella pneumoniae Bacteremia

* CR-KP bakteremisi, mortalitesi cok yluksek, >%50
— Tigesiklin (...
— Kolistin (...

* Kolistin ve tigesiklin de direncli hale geliyor

* Avrupa’daintravendz fosfomisin kullaniliyor

— Etkin, yan etki nadir ama tedavi sirasinda hizli direng

 CEF-AVI (sefatazidim-avibaktam)
— Komplike IAE ve USE, pnémoni (faz 3)



Seftazidim - Avibaktam

Avibaktamin eklenmesi ile seftazidim
Enterobactericeacea etkinligi x 4-1024 kat T
(seftazidime direncli olsa bile)

ESBL, KPC’ye etkili
Metalo-betalaktamazlara (VIM,NDM, IMP) etkili degil
Invitro calisma; 1466 GNB izolati

— Kan dolasimi etkeni olanlarin %99.8'i |

— PRé  olanl %994 ___ | CAZ-AVI
nomoni olanlarin %99.4°G MIK < 4pg/ml

— |AE ve USE olanlarin %100’( o T

CLSI'in sadece CAZ icin duyarli belirttigi deger



Ikili karbapenem

Ertapenemin karbapenemaz affinitesi fazla oldugu icin genellikle meropenem ve doripenem ile kombinasyonlari
Bazen kolistin ikili kombinasyona ekleniyor

Reference or source
and country Underlying discase(s)  Clinical sample(s) Microorganism
Giamarellon et al. Spinal cord injury Blood, urine, CVC KPC-2-producing
(11), Greece K. percumoriiac
Subarachnotd Blood, urine KPC-2.producing
hemaorrhage K. prneumoniac
Spinal cord injury Urine KPC-2-producing
K. preumoniae
Ceccarelli et al, Cerebral hemorrhage  Blood, endotracheal KPC-3-producing
(12), Italy aspirate K. pneumoniae
Ofiva et al, (25), Aortic prosthesis Blood E o
Italy replacement producing K.
prcumonioe
Left Jower limb Blood
revascularization producing X.
pneumonioe
Renal hematoma Blood Carbapenemase
producing K.
prcumoniae
Hip joint Blood, CVC Pan-drug-
replacement resistant K.
prcumonice
Chua et al. (27), Necrotizing Sputum KPC-producing
Singapore pancreatitis K. preumoniae
Adenocarcinoma and  Blood, sputum, KPC-producing
hepatocarcinoma abdominal wound K. pneumoriae
Camargo ct al, Intestinal transplant Abdominal wound, KPC-producing
(present case blood, urine, CVC K. pneumoniae

article), United
States

ERT, >=8; MER, =32; DOR, >8§
CST, >16

ERT, >8: MER, >32; DOR, >8&
CST, =16

ERT, 256-512; MER, 64 DOR,
A2-64; CST, 16-31

ERT, 128; MER, 256; CST, =216

ERT, 256; MER, 256: CST, =16

ERT, 256; MER, 128; CST, =16

ERT, 128; MER, 256; CST, 32

ERT, 4: MER, 16: DOR, §: POL-
B 1

ERT, >32; MER, =32 IMI,
=32; CST (not determined)

ERT R, MER R, IMI R; CST.
0.19-1: CAZ-AVL, =4

Dual-carbapenem therapy (dose
and infusion conditions when
included)

Treatment duration, comments, and outcome

ERT (1gq24hiv.) + DOR(2g
q8h iv., 4-hinfusion, 1 h
after ERT)

ERT (1 gq24hiv.) + MER (1 g
q8h Lv., 3-hinfusion, 1 h
after ERT)

ERT (1 gq24hiv.) + MER(2g
q8h iv., 3-hinfusion, 1 h
after ERT)

ERT (0.5~1 g q24hiv.) + DOR
(0.25-1 gg8h v, 4-h
infusion)

ERT (1 gq24hiv) + MER (2 ¢
qsh iv.)

ERT (0.5 gq24hiv.) + MER (!
gqizhiv)

ERT (1 gq24hiv) + MER(2¢
Lv.}

ERT (1 gq24hiv.) + MER(2 g
q8h i.v., 4-h infusion) + CST
(6 MU loading dose, 4.5 MU
qizh)

ERT (1 gq24hiv.) + DOR{I g
qsh Ly, 4-h infusion, 2 b
after ERT) + POL-B
(750,000 U qi2hiv.) + CST
(inhaled 2 MU g8h)

ERT (0.5 g q24h iv.) + DOR
(0.5 g q&h i.v., 2 h after ERT)
+ POL-B (750,000 U q12h
Lv)

ERT (1 gg24hiv.) + MER (1 ¢
q12h, 2 h after ERT) + CST
(750,000 U q12h)

20-day treatment. Patient became afebrile on day
4 with negative blood and cultures after 2 days
ofmaxmm.w 10 mos of
follow-up.

14-day trestment. MER dose reduced due to
renal function. Patient became afebrile on day
3, and blood and urine cultures were sterile
during therapy and after 3-wk follow-up.

10-day treatment. Sterile urine cultures after 2
days of trcmmm.l\'o_rch&ﬁex 6 mos of
follow-up

2i-day treatment. Bacteremia cleared after 8-day
of treatment. ERT and DOR doses were
adjusted during treatment to renal dearance.
No uhﬁ | mo after end of treatment.

21-day treatment. Recovered after treatment.

MER adjusted to renal function. Microbiological
cradication after 48 h of treatment, Death due
to heart failure after 4 days of treatment.

24-day treatment. Clinical recovery.

21-day treatment {7 days with CST i
i after 4
treatment.

12-day treatment. Microbiological eradication
after 1-day treatment. Clinical recovery but
death due to heart fa mo atter end of
treatment.

10-day treatment. Microbiological eradication in
sputum and abdominal wound after 5 days of

treatment, 10 days after end of
treatmen! es but not in sputum
sample
12-day treatment (adjusted to renal Ranction).
Initial r but breakthr bacterernia
treat resastance

devdopment (MIC, 12 pp/mi).




Yazar (hasta sayisi)

Weisenberg et al (21)
Maltezou et al (10)
Daly et al (1)
Nadkarni et al (4)
Endimiani et al (2)
Bennet et al (1)
Endimiani et al (2)
Lomaestrol et al (1)
Wei et al (1)
Villegas et al (1)
Bradfort et al (4)
Villegas et al (2)
Marschall et al (3)
Tibbets et al (1)

Mendes et al (1)

CR-KP tedavi calismalari

Calisma

Olgu serisi
Olgu serisi
Olgu
Olgu
Olgu
Olgu
Olgu
Olgu
Olgu
Olgu
Olgu
Olgu

TGC AG CARB CARB+ POL
n=7 n=8  n=15 n=4 n=7
S(5), F(1) | S(3) | S(5), F(6)  F(1)
5(1)
F(1)
S(1) S(1)F2
S(1) | F(1)
F(1)
F(1) F(1)
5(1)
F(1)
F(1)

S(3)
F(2)

Olgu
Olgu
Olgu

15 makale, 55 hasta
TGC (%71), AG (%75), POL+ (%75)
CARB (%40), POL (%14)

POL+ CEF
n=11 n=5
S(7),F(2)
S(1)
F(1)
S(2),F(1)
S(1)
S(1)



Fosfomisin

* Invitro sineriji:
— Imipenem, meropenem, kolistin, and tigesiklin
— A.baumannii, K.pneumoniae, P.aeruginosa
Wei W, et al. ] Chemother. 2016

Evren E, et al. Diagn Microbiol Infect Dis. 2013
Corvec S, et al. Antimicrob Agents Chemother. 2013

Artimicrab Agents Chemaother. 2014 Sep;58090:5595-601 . doi: 10.1128/84C.02435-13. Epub 2014 Jun 30.

Preliminary study of colistin versus colistin plus fosfomycin for treatment of carbapenem-
resistant Acinetobacter baumannii infections.

Sirijatuphat B, Tharmlikitkul %2,

= Author information

1Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidal University, Bangkaok, Thailand.
2I:flepar’[rmant of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidaol University, Bangkok, Thailand
visanu.tha@mahidol.ac.th.

Abstract

Minety-four patients infected with carbapenem-resistant Acinetobacter baumannii were randomized to receie
colistin alone or colistin plus fosformycin for 7 to 14 days. The patients who received combination therapy had a
significantly more favorable microbiological response and a trend toward more favorable clinical outcomes and
[ower mortality than those who received colistin alone. (This stugy has been registered at Clinical Trials.gov under
registration no. NCTO1Z97834 7.
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Sulbaktam

e Sulbaktam, direncli
A.baumanni’ye en etkili beta
laktamaz inhibitoru

e Serin beta laktamazlar
 Karbapenem direncli

Symergistic activity of sulbactam combined with colistin against
oolistin-resistant Acinetobacter baumanmnii

e KolistindirencliA.baumanni
(MIK=32), sulbaktam (MiK=2)
iken, sinerjik aktivite

e MIK duzeylerinde distis
(32 >4 ve2 -0.5)
 Direnci onlemede etkili olabilir?

Kempf M, et al, Int J Antimicrob Agents. 2012
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Infection (2014) 42:37-42
DO W L0741 5010-01 340495y

CLINICAL AND EPIDEMIOLOGICAL STUDY

Comparison of colistin and colistin/sulbactam for the

treatment of multidrug resistant Acinetobacter baumannii
ventilator-associated pneumonia

(. Kalin - E. Alp * A. Akin * R. Coskun -

M. Doganay

On the fifth day of therapy

Colistin (n = 52, n (%)

Colistindsulbactam (n = 37h n (%)

n
Good response 21 {40.4) 16 (43.2) .34
Poor response 3] (59.6) 21 (56.%)
On the [4th day of therapy Colistin (n = 47), n (%) Colistinfsulbactam in = 35), n (%) r
Clinteal curs {4 (M%) R (.50
Clinical failure 33 (70.2) 21 (a0}
Bactenological clearance MY 30 (85. 7 0.28
Bacteriological failure 13 (21.7) 5(14.3)
Length of ICU stay (mean 4+ 50 4233 4+ 3303 LY E = el Bt 0.8l
Mortality 27 (51.9) 27 (13 .53

51



Farmakodinami

e YBU’lerinde empirik tedaviyi secerken en iyi farmakodinamigi (FD)
saglayacak dozlamayi secmek gerekir

* invivo FD’nin belirlenmesinde
— Enfeksiyon alanindaki serbest antibiyotik konsantrasyonu
— Enfeksiyon alaninda hedef patojen lizerinde antibakteriyal etki (MiK, MBK)

Concentration

Cmax

Aminoglikozidler

Cmax/MIC

MIC

\ Kinolon, vankomisin, kolistin
AUC/MIC
%\\ R

T=MIC

Beta lak lar

Time

52



High-Dose, Extended-Interval Colistin
Administration in Critically Ill Patients: Is This
the Right Dosing Strategy? A Preliminary Study

Lidia Dalfino,' Filomena Puntille,' Adriana Mosca,® Rosa Monno,” Maria Luigia Smuiil.1 Clinical Infectious Diseases  2012-54{12K1720-6
Giuseppe Miragliotta,? Francesco Bruno,' and Nicola Brienza'

TS Mo TS
Wariabde Response™ Response
Age (years), mean 4+ S0 62+ 18 TE6+3
Charlsson commorbidity mdesx. 2 (1.5 3.2 22"
mzan + 50
Surgical adméssion, Mo. (%) of B20 {40 A5 (80)
patients
APACHE Il score, mean + S0 18+ 6 25470
M H : SOFA score, mean += S50 TEx2 STx2
e Kolistin hala en etkin CU LOS (dave) o6 DO-08 75 (5200
o L. . ICU mortality, Mo. (%) of patients 520 {25) 5/5 [1004"
* Konsantrasyon bagimli bakterisidal etki S s
. . . Onset time of mfecton {days) 22 1297 AX [23-54)
[ ] BS5l, Nao. (%) of cases 1323 (bE.5) S5 (1000
Hayati tehdit eden siddetl P e — .1
H Y A obacter bauma 5] z
enfeksiyonlardayiksek doz ve uzamis eickmotmbactor baumannd - :
. . . .e .e Pseudomonas Seiunosa 1 o
araliklarla kullanimiile klinik kar yiksek, Bacteriological dlewance, 1313 (100 o
« . Mo, (%) of casas
rena' toks|s|te az WP, Mo. (%) of cases 10¥23 {43.5) o5
WA P-associated pathogens, Mo, of isclates
Acinetobacter baumanmi 5 o
Kilebsells pneurmonise Ll o
Peaiadormnonas Sertaunoss 1 (|
Bacteroboegical clearance, A0 {40 o5 {(0)

Mo, (%) of casas
Clhimcal presentation, MNa, (%) of cases
Severs sapsis 1623 169.5) o5 (e

Sapto shook 723 (30.5) 5% (1 Uf}’h
Draily CMS dose (ML) 8.5 (7.3-59) T.F (58 5)
Cumuliative TMS dose 91 {B1-122) 105 (17-142)

ML cour=e)

CMS rmonotharapy. Mo, (%) of 1223 (2.3 e (A

COUrsas

CMS treatrment duration (days) 11 10-14.50  1hG (7=21]




Monte Carlo simulasyonu

e Farkli dozlama ve hedefler oldugunda sonuc nasil degisir?
* Bilgisayarortaminda simulasyonu
» Zelenitsky et al, antibiyotiklerin ylksek dozda ve uzamis inflizyonla verilmesi

Journal of _
J Antimicrob Chemother 2011; 66: 343 —-349 AntlmlcrOblal
doi:10.1093/jac/dkqg348 Advance Access publication 5 October 2010 Chemotherapy

Pharmacodynamics of empirical antibiotic monotherapies for
an intensive care unit (ICU) population based on Canadian
surveillance data

Sheryl A. Zelenitskyl-2*, Robert E. Ariano®-? and George G. Zhanell?

Journal of _
J Antimicrob Chemother Antl m ICI"ObICIl
doi:10.1093/jac/dkg4 49 Chemothera PY

Monte Carlo simulations: maximizing antibiotic pharmacokinetic data
to optimize clinical practice for critically ill patients

Jason A. Roberts'-3, Carl M. J. Kirkpatrick® and Jeffrey Lipman-2*

54




Kimulatif hedefe erisim (CTA)

}50% ﬂ-} MIC }?5% rT}M]L' 10{]% ﬂ-_—_. MIC
Antibiotic Dose CTA (excluding MRSA) effect  CTA (excluding MRSA)  effect  CTA (excluding MRSA) - effect
Meropenem 1gevery8h(t 05h) 0.82 (0.88) 0.75 (0.80) 0.62 (0.66)
1gevery8h(t' 3h) 0850091  + 080(086)  +(+ 073078  +++
2qevery8h(t' 05h) 0850091  + 0.79(084)  + 069 (0.74)  ++
2qevery 8h(t' 3h) 087(093)  + 083(089)  ++ 0.77(082)  +++
pineracilinftazobactam |3.375 gevery 6h(t 05h)  0.79(0.84) 0.60 (0.64) 036(039) |
3375qevery6h (t' 3h) 084(090)  +(++  079(084)  +++ 063(067)  ++++
bogevery6h (' 0.5h) 080(0.86)  + 0650700  +(+ 0420045  ++
Lhgevery6h(t' 3h) 084(090)  +(++  081(087)  ++++  067(072)  ++++
(efepime 2gevery 12h(t 0.5h) 0.81(0.87) 0.74 (0.79) 0.62 (0.66)
2qevery 120 (t'3h) 082088  + 0770082  + 068(0.73) 4+
2qevery8h(t'0.5h) 085(091)  + 081(087)  ++ 0.78(083) 44+
2qevery8h(t'3h) 086(092)  + 083(089)  ++ 080(086)  +++
Ceftobiprole 500 mg every 8 h (t' 2 h) 0.90 (0.89) 0.86 (0.85) 0.76 (0.75)
1gevery8h(t' 4h) 093(092)  + 091(090)  + 088 (087)  +++




Daha fazla hedefe ulasmak, daha az duyarli (P.aeruginosa) patojenleri kapsamak

P. aeruginosa

Antibiotic Dose CTA effect CTA effect CTA effect
Meropenem 1gevery8h(t 0.5h) 0.95 0.96 057
Lgevery 8h(t'3h) 0.99 + 099 + 0.71 +++
2qevery 8h (' 0.5h) 097 + (.98 + 0.68 -
2gevery &h (' 3h) 1.00 1.00 b 0.79 444
Piperacillin/tazobactam 3375geverybh(t 0.5h) 0.86 0.70 0.32
3375 gevery 6h (t' 3h) 0.99 w4 0.92 HHH 0.61 HH
G5qeverybh(t 0.5h) 0.89 + 0.75 } 0.39 -
bhgevery6h(t 3h) 0.99 FHH 0.94 HH 0.68 HHH
(efepime 2qevery 12h(t 05h) 0.88 0.94 0,61
20every 120 (t' 3h) 0.95 +H 0.96 { 0.69 4
2qevery 8 (t' 0.5n) 0.99 Lt 0.98 | 0.83 b4
2qevery&n(t'3h) 1.00 44 0.99 | 0.88 FH4
(eftobiprole 500 mg every 8h (t 2h) 0.98 093 0.54
1gevery8h(t 4h) 1.00 t 0.95 t 0.79 P+t

Etkenler Gzerinde > 0.9’un lzerinde kimulatif hedef erisimi saglamakiicin
hepsinde uzamis inflizyon ve/veya yiksek doz gerekiyor
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Journal of
J Antimicrob Chemother 2017; 72: 29-39 Antimicrobial
doi:10.1093 /jac/dkw377 Advance Access publication 13 September 2016 Chemotherupy

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

Oren Zusman?*, Sergey Altunin21, Fidi Koppel?, Yael Dishon Benattar?*, Habip Gedik® and Mical Paul?3
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CR-GNB mono/ kombine tedavi calismalari
2010-2016

PubBation Study Study Carbapenam MIC Mumber of
Author year VEQrS Location type Bocteric  Corbopenemase imgiL} Polymicrobial  Setting Infection type Pohymyxin Combination with patients
Faiooas 2010 1000 -07 r&'ee-:e ) et AECRE PA HNA Ha hA mostiy 10U any coligtin carbapenam 104
Petnosilio 2014 2010-11 ) Ttoty, Turkal  Ret ABHPEA HA HA Ves Iy BEIVARUTISSTIIAI  ooligin vancomycn 103
tigecychine 3
carbapenem 82
Moui oudi 2010 2007 -08) Grescs nested OC KP o/ TM bioHPC =6 NA I(x1] BY oolidin aminogiycoside 36
biaSHY biaTEM
blalTH-M
Mguyen 2010 20046 -08] USA Ret KP KPC-2 KRC-3 =B no mix BY potymmyadn B | tigecydine 2
Zarkotou 2011 2008-10] Gresce Ret KP bk FC HA na mosty IO BS polyrmyin B | tigeoydine 16
Hu 2012 2009 LisA Ret AB CRE blaKRC HA Vves mix B HAP LTI S5T1 coligtin tigerydine a0
Simesek 2012 H008-11] Turksy Ret AR LI NA NA mix BY VAR SSTT ooligtin rifampacin 3
Tumbarefio 2012 2010-11 Thaty fet KP blakPC2 blakPC3 HA NA mix BY colistin tigecydine 45
tigecycline + mempenar| I8
Tumbarsfio 2012 10-11] Ttaly Ret kP h HA A mix BY colidin tigeoydine + marapenam 38
Durante- 2013 2008-11] Ttaly RCT AB blolXA-51-ke =16 yEs Icu HAP WP BSTIAI ooligtin rifampicin 208
Mangoni
Aydamir 2013 201112 Turksy RCT AR HA HA no I(x1] VAP colidin rifarmpicin 43
Gamocho- 12013 2008-11] Spain Ret AR A NA no (2} VAR BSI oolistin wancomycn 57
Montem
Batinel 2014 2009-12 ] Turksy Ret AR L HA yes mix BH coligin carbapenam 138
suibactam 105
Chuang 2014 2009-10] Taoiwan Ret AR A NA no (2} HAP WP ooligtin carbopenam 119
Kaiin 2014 2011 Turkay Ret AR MA HA HA I{x1] VAP colidin sufbactom 82
Daikos 2014 2009-10) Greece Ret Kp KPC-2 WIM-1 =B HA mix BY colidin tigecydine 13
aminoghyooside 13
both Ey]
Kontopidou 2014 2009-10) Gresce RetfPro KP KPC VIM HA HA I{xl] VAP BSIUTISSTITAI  ooligin aminogiycosids 43
tigecycline 5
both 30
Lopez-Cortes 2014 2010 Spain fet AB hA HA yes mix HAP LT BST TAT 551 coligtin tigecydine 1
Crusio 2014 2009-10] UsA Pra KPAB PR HA HA na mosty 10U BS palyrmyxin B | corbopenem L
Sinjatuphat 1014 1010-11) Thaland RCT A8 A WA Ves mix HAP WP LTI BST TAL coiigtin fio= formycin 82
SSTI NS
Yilmaz 2015 2011 -13 ] Turksy fet AR A HA HA I{xl] VAP colidin carbapenam |
sulboctam 37
Rigatto 2015 2013-14 ) Brozil Ret AR T A =32 ¥es (5] BS HAP AP UTT TAI potyrmpdn B | carbopenem 92
Gomez- 2016 2006-13 ] UsA Ret kP ok FC =16 no I(x]] BS pofyrmydn B | tigecydine and £
Smmonds aminoghyooside
—/

Zusman etal, 2017



Polimiksin/karbapenem
kombinasyonlari

Mono Comb

Author, year Bocteria Infection events/total eventsftotal Weight OR (95% CI)
Batirel, 2014 mix mix 26171 7119 00— 26.78% 2.14 (0.93, 4.88)
Chuang, 2014 mix mix 17/61 &13 ——— 15.57% 1.14 (0.389, 3.38)
Crusio, 2014 KP BSI 11722 7123 [ o | 5.74%  1.7010(0.29, 10.17)
Daikos, 2014 KP BSI 12722 5/21 ' . | 6.22% 1.60 (0.29, 8.90)
Petrosillo, 2014 KP BSI 626 419 —t—— 12.21% 1.64 (0.48, 5.59)
Rigatto, 2015 AB mix 12746 219 H—— 20.39% 2.09 (0.81, 5.39)
Yilmaz, 2015 KP BSI &5 413 —a— 13.09% 0.74 (0.23, 2.43)
RE model i 100.00% 1.58(1.03, 2.42)
Heterogeneity: £=0; y2=2.76, df=6 (P=0.84); 1*=0 0.10 1.00 20.00

OR (log scale)
* GoOzlemsel, 7 calisma

* Mortalite icin kombinasyon yoniinde bir kayis var
e Kanit kalitesi dusuk

* Klinik ve mikrobiyolojik basari arasinda fark yok Zusman et al, 2017



Polimiksin/tigesiklin, aminoglikozid,
fosfomisin kombinasyonlari

Mono Comb

Author, year Bacteria Infection events/total events/total Weight OR (95% CI)
Daikos, 2014 KP BSI 12122 13/49 . 13.84% 3.32(1.16,9.51)
Gomez-Simmonds, 2016 KP BSI 217 14/32 - = i £.82% 0.51 (0.03, 3.06)
Kontopidou, 2014 KP BSI 6/26 6/30 — 9.38% 1.200(0.33,4.31)
Ku, 2014 mix mix 2671 7119 —— 13.90% 0.99 (0.35, 2.83)
Lopez-Cortes, 2014 AB miix 12/46 219 ! = ! 5.28% 1.24(0.22,6.79)
Moloudi, 2010 KP BSI 15/19 10717 — 7.13%  2.62(0.61,11.37)
Nguyen, 2010 KP BSI &9 £/13 b = i £.92% 1.80(0.31,10.52)
Petrosillo, 2014 miix mix 17/61 &/12 — . 8.73% 0.77(0.21, 2.91)
Tumbarello, 2012 KP BSI 11/22 1123 o 10.30% 2.29(0.68, 7.74)
Zarkotou, 2011 KP BSI &7 o9 - 1.53% 24.43 (1.03, 580.63)
Srijatuphat, 2014 AB mix 21/39 19/43 —+Hl— 20.19% 1.47(0.62,3.52)
RE model - 100.00% 1.57 (1.06, 2.32)
Heterogeneity: 2 =0; 32=9.31, df=10 (P=0.5); I?=0 0.10 1.00 20.00

OR (log scale)

Disuk kalite kanit
Kombinasyon lehine



Tigesiklin, aminoglikozid

sadece KP icin kan dolasimi
enfeksiyonlari

Mono Comb
Author, year Bacteria Infection events/total eventsftotal Weight OR (95% CI)
Daikos, 2014 KP BSI 12422 13/49 —— 26.67% 3.32 (1.16, 9.51)
Gomez-Simmonds, 2016 KP BSI 217 1432 —_— 9.29% 0.51 (0.09, 3.06)
Kontopidou, 2014 KP BSI 6/26 6/30 —fo— 18.07% 1.201(0.33, 4.31)
Moloudi, 2010 KP BSI 15/19 100117 [N Y S 13.73% 2.62 (0.61, 11.37)
Nguyen, 2010 KP BSI &19 4f13 - i 9.47% 1.80{0.31, 10.52)
Tumbarello, 2012 KP BSI 11/22 723 0 19.84% 2.29 (0.68, 7.74)
Zarkotou, 2011 KP BSI &7 /9 —_— - 2.94% 24.43 (1.03, 580.63)
RE miodel e 100.00% 2.09(1.21, 3.60)
Heterogeneity: =0; y*=6.3, df=6 (P=0.39); I*=0 0.10 1.00 20.00
OR (log scale)

Yine de kombinasyonu 6nermek icin yeterli kanit diizeyi yok!!!



Kolistin direnci ve antibiyotik krizi

GUnUmuzde bir ¢ok Ulkeden yapilan yayinlar ile kolistin direncli (ColR)

suslarin varligi rapor edilmistir

400

Publications (n)

—e— Colistin
@ Colistin resistance
-
c ."1/
=% il o o e St
'ﬁ‘tllillllIIIIIIIIVIIIIIIIITI
8288385555523 33333383838x8883
Y O R R e R e
& é o Ng DO & oy =
SosegcneRs s
———————————————————— NN
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Kolistin direnci

« Yi-Yun Liu ve arkadaslari plazmid araciligiyla tasinan mcr-1
genini tanimladilar (2015 Kasim)

- 2011-2014 arasinda hayvanlar, hayvansal gida ve hastalardan izole edilen
Enterobacteriaceae Uyelerinde mcr-1 varhgini gostermisler

Emergence of plasmid-mediated colistin resistance 2 (W i (W
mechanism MCR-1 in animals and human beings in China:
a microbiological and molecular biological study

Viwy L™, g P ™, Dt 8 Wbl Liveg- 3m ¥4 Baog Sherg Lanee Sgane, Wohipl Dod oot
n-Fareg T Ponede G, Fergrasi v A srahe Cram, Luchos Dy, Darsdan fie fong el Zhel L
uuuuuuu
Hackiiciiind Wil e, privdy I i haaa livwalved oF il Herias I'\ml. liia divwwi Berin ioprnrii=d i amur babesd Eva 1L
horiznmis] prne iranaler. Taring a e aurepillanee predeci nom aniimdeemddnl reslaianeoe in commenesl Fooermlcilde  ocobees o
wiedil driinn Feesed aniimale in Chine a ma | r imrreade of collapln esiaanre was alssereed. 'ﬁll.-n"n an K ool srraln, §HIP4%, el dlddal
Iru; |t o chal sould be transferred 8o enoihe I11|Ir| wus fsoluicd from s pig. we condueged 7000 ':_":"
e |r|h-r Ig Hlx r|-1 pasalble pliosmid-mrdiased 11 Irrn ] I:-.':lnn. Flerein, wo repart ilie emarpenor of il hrse .
lvmyain v tamoe mothus 1 M. 1 m e wnubuwl.'nmu.
IFELR
B nmly The v greivis sl a R FEPAS v mheailaad By e placenal - ||-u. TR EATL W T h_le'I'E| Eion i
|u-.:|u.||.'-|.|'-: -..lhdh- w.-u'\-dm “ll.l uq...mu coitafikriagisd, haivolegy ||-nd-.l.l||.-¢ d.-ll.-ﬂ.'.:..-u..-uy I.Hl.i .......... 7
Apesinrminmtiy The jinivaslence off o I was dimvestigated e Foalt aed Kivhadalls posuiniomi i L i cullbictied Tenin e
ProvincaE aTwsEn April, Z011 nd *.-n'l-'u i b, .EI:IJ-!-\. Thee ability ol MOR-1 b har podv o In vivo wam e
N 1evs Ehighh aal

Mcr-1 geninin hareketli bir plazmid tarafindan tasiniyor olmasi
onemli bir tehlikeye isaret etmektedir
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HEEEAHCHE ARTICLE

Antimicrobial Combinations against Pan-
Resistant Acinetobacter baumannii Isolates
with Different Resistance Mechanisms

Gileice Cristina Leite™?, Maura Salaroli Odiveira’ #, Lauro Visira Perdigio-Meio &%,
Cristiana Kamia Dias l".‘nunl:}‘mz Thaks Guimaraes”, Camila Rizek®., Anna Sara Lovin' <2,
Silvia Flousiredos Costa™

Antibiotic Antiblotic tested in combination Colistin<S usceptible Colistin-Resistant (n = T)
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HEEEAHCHE ARTICLE

Antimicrobial Combinations against Pan-
Resistant Acinetobacter baumannii Isolates
with Different Resistance Mechanisms

Gileice Cristina Leite™?, Maura Salaroli Odiveira’ #, Lauro Visira Perdigio-Meio &%,
Cristiana Kamia Dias ﬂmha‘ Thaks Guimaraes”, Camila Rizek®., Anna Sara Lovin' <2,
Silvia Flousiredos Costa™

| invitro sineriik olmasina ragmen vankomisin kombinasxonlarl bazarlll deg’il l

Patients N = 18  Surviving during treatmentN =6  Death during treatment N =8

Age (years), mean (range} 43 (15-68) 38 {16-59) 44 (15-69)
Female 6 5 1
Underlying diseases
Hematologic cancer 4 o 4
Cirrhosis 3 3 0
Abdorminal surgery 2 1 1
Trauma 2 2 ]
Kidney transplant 1 1 0
Others 5 2 3
Intensive Care Unit L] 4 2
Apache I, median 16 15 13
Colonization 3 = =
Mo treatment 4+ = =
Infection 14 B 8
Blood 13 & T
k| k|

I Treated A. baumannii infection 14 (5] 8
In vitro synergism with vancomycin plus colistin by time-kill 14 6 B
In vitro synergism with vancomycin plus imipenem by time-kill 9 4 5
Received vancomycin plus A. baumannii treatment T 2 5




In vitro synergism of combinations of colistin with selected
antibiotics against colistin-resistant Acinetobacter

baumannii
Isolates Colistin + Netilmicin Colistin + Sulbactam Colistin + Vancomycin
FICI Result FICI Result FICI (" Result
1 2 indifference 0.562 indifference 0.126 synergy
2 0.255 synergy 0.265 synergy 0.257 synergy
3 2 indifference 0.507 indifference 0.515 indifference
4 0.562 indifference 0.187 synergy 0.140 synergy
5 0.531 indifference 0.375 synergy 0.046 synergy
6 0.507 indifference 0.281 synergy 0.281 synergy
7 0.532 indifference 0.187 synergy 0.281 synergy
8 1.25 indifference 0.75 indifference 0.124 synergy
9 1.015 indifference 1.031 indifference 0.253 synergy
10 1.25 indifference 1.5 indifference 0.140 \synergy

Percin D, et al. GMS Hygiene and Infection Control 2014;9:1-5

Kolistin direncli gram negatifler ciddi mortaliteile iliskili

Tedavi yaklasimlariileilgiliinvitro ve klinik calismalara gerek var .



Ozet olarak

~arkli calismalarla farkli sonuclar

Ustiin bulunan ve énerilen bir kombinasyon
nenuz yok

_okal epidemiyolojik veriler 1sigida

Kolistin direnci kapida

— Rasyonel antibiyotik kullanim
— Erken tespiti ve enfeksiyon kontrolu



Tesekkurler......



Erciyes Universitesi HastaneleriYBU
Nozokomiyal Enfeksiyon Epizotlarindan Sorumliu
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QQ
100 N
90 o
20
70 \
60 - 59
B Gr-
50 .
WG+ \
40 »
10 mantar |_| —‘
20 W ]
10
Q ) ) )

O L
\J \J
2015 2016 04 04

%)
y

T
Q 8 Q
S

B Abaumannii P, aeruginosa UE.coli ®K.pneumoniae ®Mantar O Enterokok

N
\J
&

EU Enfeksiyon Kontrol Kurulu Siirveyans verileri



A.baumannii Antibiyotik Direnci P.aeruginosa Antibiyotik Direnci

100 T 100 -
90 1 90 -
80 - 80 -+
70 - 70 -
60 - 60 02015
oo . 02015 50 -1
20 - el B 2016
30 - m 2016 20 m
20 1 10
10 - T 0
: ¥ & & 5
& ‘_06 K@Q OQ( (\ 4'\&
S & & oQ x&
&£ ¢ o R, K
K.pneumoniae Antibiyotik Direnci E.coli Antibiyotik Direnci
100 -
90 -
80 -
70 -
60 02015
50 02015
40 1 W 2016 ® 2016
20 1
10
0 .
&
A
&

EU Enfeksiyon Kontrol Kurulu Siirveyans verileri
70



A.baumannii (n=383)

2016- 2017
(MiK>R)
Tigesiklin (IE) 0.5 8 1
Meropenem (8) <0.25 >16
imipenem (8) <0.25 >16 >16
Gentamisin (4) <1 >16 >16
Amikasin (16) <2 >64 >16

Siprofloksasin (1) <0.25 >4 >4
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Erciyes Universitesi Hastaneleri-
Kolistin diren¢li GNB

1. Kolistin direncli GNB’ler

2. Mcr-1 gen varhgi (PCR)
3. Klonal yakinlik (PFGE)

- ColR K.pneumoniae Bakteriler n(%)
. b i 6.
ColR A.baumannii A-baumanni 27 148.7)
K.pneumoniae 51(41.8)
P. aeruginosa 5(4.1)
. o ) . Gram (-) basil 6(4.9)
2011 yili itibari ile E-test ile MIK bakildi (n=122)
) Acinetobacter spp. 3(2.5)
Ortalama MIK degeri 4 (4-64) olarak bulundu
Toplam 122 (100)

YBU’nde takip edilen, n=88 (%72.1)
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122 hastanin %43.4’0 ColR gelistirmeden once kolistin tedavisi aliyordu

Table 1 , The reasons for previous colistin use before the isolation of ColR strains

Reason for colistin use

ColR strains

Empirical
Infection caused bv carbapenem resistant
Cols 4. baumanni
ColS K prneumoniae
ColS E. coli
ColS P. aeruginosa
GNB

A baumannii
(n=31)*

K pneumoniae P. aeruginosa

(n=15)" (3)*
5 2
3 0
6 0
0 0
0 1
0 0

Gundogdu A, Ulu Kilic A et al.
Yayinlanmamis veri
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Table 2. The risk factors candidates for ColR K. penumoniae isolates

Variables ColR (n=51) ColS (n=60) 2
Median age (min-max) 58 (159-84) 36 (0-93) 0.020
Previous hospitalisation day (min-max) 51(1-116) 60 (1:133) 0.033
Transfer from an other unit 15 12 0.274
Transfer from another institution 1 3 0.623
Underlving diseases
Diabetes mellitus 2 3 0.252
Chronic renal failure 9 3 0.620
Chronic heart failure 4 1 0.178
COPD* 3 2 0.158
Previous use of antibiotics
[ carbapenems 22 L3 0.024 )
beta-lactams 3l 33 0.568
glvcopeptides 20 10 0.010
(_colistin 15 g 0.004 |
tvzesiclin 4 1 0.178
Clinical specimens
blood 14 1% 05681
urine 2 13 0.474
ETA 5 9 0.568
wound 8 8 0.790
dren 4 2 0.411
absess 3 1 0.092
others 7 8 1.000

Gundogdu A, Ulu Kilic A et al.
Yayinlanmamis veri



Table 3. The risk factor candidates for ColR 4. baumannii isolates

Variables ColR (n=60) ColS (n=60) )i
Median age (min-max) 53.5(0-86) 56.5 (0-93) 0.420
Previous hospitalisation day (min-max) 73 (1-144) 47 (3-88) 0.000
Transfer from an other unit 18 23 0.253
Transfer from another institution 0 4 0.119%
Underlving diseases
Diabetes mellitus 8 11 0.618
Chronic renal failure 13 11 0.820
Chronic heart failure 1 3 0.619
COPD* 8 9 1.000

Previous use of antibictics

carbapenems 35 20 0.001
Deta-lactaiis S 30 T8l
glvcopeptides 23 16 0.242
colistn 31 12 0.001
Ter orlddzol 3 by 0237
macrolid 1 3 0.619
tvgesiclin ] 2 0.163
linezolid 3 1 0.364
Clinical specimens
blood 10 20 0.057
urine 8 1 0.032
ETA Lo 15 0359
wound 4 5 1.000
dren 1 2 1.000
BOS 1 4 0354
BAT 11 10 1.000
others 15 8 0.496

Gundogdu A, Ulu Kilic A et al.
Yayinlanmamis veri



Erciyes Universitesi Hastaneleri-
Kolistin diren¢li GNB

epmAcinetobacter spp.

afisK.pneumoniae

%94
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Gundogdu A, Ulu Kilic A et al.

Yayinlanmamis veri
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K. pneumoniae PFGE sonuclari
(2014 Nisan- 2016 Mart)

1 major 4 minor klonda I

Ayni hastadan 3 aylikzaman
dilimindeizole edilen 2 ColS |
Kp42 ve Kp43) ve bir ColR K.
pneumoniae (Kp3) susu arasinda
%100 benzerlik bulundu

2016 yilindaizole edilmis olan 5 ColR
susunun4’l (Kp36, Kp38, Kp39 ve
Kp40) her hangi bir susla klonal
yakinlik gdostermedi

(en benzersuslaarasinda %75 yakinlik

bulundu)

77

2 ayn hastadan tedavi 6ncesi izole edilen 3 adet ColS K. pneumoniae susu da klonal yakinlik ¢alismasina dahil edilmistir



Kolistin direncli GNB-Sonuglar

Bltln ColR izolatlar mcr-1 icin negatifti
Tigesiklin duyarlihg

— A.baumannii (%100)

— K.pneumoniae (%81)
Aminoglikozidler

— A.baumannii, 4/6 (%67)

— K.pneumoniae, 18/36 (%50)
Oncesinde kolistin kullanimi ~ %40
Mortalitesi yuksek ~ %60

Gundogdu A, Ulu Kilic A et al.
Yayinlanmamis veri
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Clinical Specimens m Isolation date | MIC of colistin n-nn-nama-----

N rine Rad. Onk 2014 R R I R s s
R vound Icu 2014 >128 R R | s R R
s BN Icu 2014 128 R R R s s R
ks A Icu 2015 32 R R | s s R
blood Icu 2015 128 R R | s I R
Z e psi 2015 64 R R R s s R
keo e Icu 2015 32 R R | | s R
O -osses UROD 2015 128 R R | R s s
P issue Icu 2015 128 R R | s s R
keiz GASTRO 2015 64 R R | R s R
kea HEMATO 2015 >128 R R s s s R
[ -osses Icu 2015 >128 R R | R s s
O - Icu 2015 64 R R | | s s
blood Icu 2015 128 R R R | s R
[ nerrosTo URO 2015 128 R R I R s s
ko Icu 2015 32 R R | s I R
k20 [ EMER 2015 32 R R I R s R
- INFECT 2015 64 R R | | R R
2 e Icu 2015 32 R R I I s R
2z R Icu 2015 32 R R | | s R
_ wound ICU 2015 128 R R | R S R
ke2s A Icu 2015 64 R R | R s R
N Icu 2015 32 R R | s s R
ETA Icu 2015 32 R R | s s R
- Icu 2015 128 R R R s s R
[ke2o R Icu 2015 >128 R R | s s s
[ e Icu 2015 >128 R R | s I R
m urine ICU 2015 64 R R | R S S
m tissue ICU 2015 32 R R | S S R
m wound ICU 2015 64 R R | R S S
keza R Icu 2015 16 R R | s s R
kess Icu 2016 64 R R | R s R
= EMER 2016 32 R R s s s R
urine HEMATO 2016 128 R R R s s R
e e INFECT 2016 128 R R | s I R
kezs IR Icu 2016 >128 R R | R R R
m chather R R | R S R
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