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Katalaz pozitif,
Oksidaz negatif,
Glukozu fermente etmez
Kuru yuzeylerde uzun sire
canliligini surdurebilir

Darren et al.Clin Microbiol Rev. 2017 January; 30(1): 409-447



Grubu 34 genomik tlru iceriyor

Genel olarak Acinetobacter spp. nemli toprak / camur,
sulak alanlar, gbletler, su aritma tesisleri, balik ciftlikleri,
atik su ve hatta deniz suyu gibi islak ortamlarda
bulunabilir.

Bu cevresel suslar cogunlukla karbapenemazlar ve genis
spektrumlu B-laktamazlar (ESBL'ler) gibi antibiyotik direnc
mekanizmalarini barindirirlar ve direncli klinik turler icin
rezervuar gorevi gorebilirler

Organizma cevresel sartlara ve kuruluga direnclidir
Kapsuler polisakkarid yapisi, konakgi bagisiklik sisteminden
kacinmayi saglayan kritik bir virtilans faktoraduar

Darren et al.Clin Microbiol Rev. 2017
January; 30(1): 409-447




Commonly found human pathogens
A. baumannii (genospecies 2)

. . . - k leksi
A. nosocomialis (genospecies 13TU) N

A. pittii (genospecies 3)

A. calcoaceticus (genospecies 1) ]
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Uncommon organisms in clinical infections

A. baylyt

A. beijerincki
A. bereziniae
A. boissiert
A. bouveti

A. brisouit

A. gernert

A. grimontii’

A. guillouiae

A. gyllenbergii
A. haemolyticus
A. harbinensis
A. indicus

A. johnsonii

A. junit

A. kookii

A. lwoffii A. soli
A. nectaris A. tandou
A. parvus A. tjernbergiae

A. puyangensis  A. townert

A. qingfengensis A. ursingii
A. radioresistens A. venetianus
A. rudis

A. schindlert




* Enfeksiyonlara neden olan en yaygin tir A.baumannii,
bunu A. calcoaceticus ve A. lwoffii takip eder

Dijkshoorn et al. 1992 ,Clin Infect Dis 15:748-749

 A.haemolyticus, A. johnsonii, A. junii, A. nosocomialis, A.
pittii, A. schindleri ve A. ursingii gibi ek turler bazen

patojenler olarak bildirilmistir.

Chang et al. 2000, Infection 28:395-397,
Salzer et al. 2016,Emerg Infect Dis 22:134-137

 A. baumannii'nin tum tirlerin icinde mortalitesi en yiksek
oldugu gosterilmistir
Chusri et al. 2014, Antimic. Agents Chemother58:4172-4179



Cogu A. baumannii enfeksiyonu yogun bakim
Unitesinde(YBU) bulunan kritik hastalarda ortaya cikar

Fournier ve Richet, Clin Infect Dis. 2006 Mar 1;42(5):692-9.

Tum diinyada YBU'lerdeki enfeksiyonlarin % 20'sini
olusturmaktadir

Vincent et al. JAMA. 2009 Dec 2;302(21):2323-9.

Dahasi, topluma kazandirilan A. baumannii enfeksiyonlarinin

sikhg! giderek artmaktadir
Lin ve Lan, World J Clin Cases. 2014 Dec 16;2(12):787-814




« ABD’de, 2009-2010 yillari arasinda ventilatorle iliskili
pndmoninin % 6.6'sinda (5. sirada),
Kateter iliskili kan dolasimi enfeksiyonunun %
2.1'sinde etken(13. sirada)
Sievert et al.Infect Control Hosp Epidemiol. Jan; 2013 34(1):1-14

e 2010 yilinda yapilan bir
calismada Amerika’daki
hastanelerden rastgele
toplanan Acinetobacter
izolatlarinin,

-% 57.6 solunum yollarindan
-% 23.9 kan dolasimi ve

-% 9.1 deri-yara izole edilmis

Queenan et al. Diagn Microbiol Infect Dis.
Jul; 2012 73(3):267-270



Bad Bugs, No Drugs, No ESKAPE

Enterococcus faecium (VRE)
Staphylococcus aureus (MRSA)
Klebsiella pneumonia
Acinetobacter baumannii
Pseudomonas aerugenosa

Enterobactereceae

Boucher, H.W., et al., Bad bugs, no drugs: no ESKAPE! An update from the Infectious
Diseases Society of America. Clin Infect Dis, 2009. 48(1): p. 1-12.



* Acinetobacter, antibiyotik
direnci kazanma
konusunda geleneksel
savastan cok organize suc
taktiklerine benzeyen,
sonsuz kapasiteside bircok
molekduler strateji gelistirdi.

* Neredeyse tum bakteri
direnc mekanizmalarina
sahiptir.




* Acinetobacter tirleri, hepsi
hastane ortamlarinda hayatta
kalmalarini kolaylastiran
mukemmel biyofilm Gretme
kabiliyetleri

 Bircok AB karsi intrensek ve
kazanilmis direnc
mekanizmalarina sahiptir.

* Bu nedenlerle Acinetobacter
turleri siklikla hastanede yatan
hastalarin deri ve solunum ve
idrar yollarinda gorulir.

Uh Jin Kim, et al.Chonnam Med J 2014;50:



Biyofilm Olusumu

* Acinetobacter baumannii'nin biyotik ve
abiyotik ylzeylerde kolonilestirmesine ve
varhgini sirdirmesine olanak saglar ve
boylece yerlesik tibbi cihazlarla iliskili

enfeksiyonlara neden olur.
Uh Jin Kim, et al. Chonnam Med J 2014;50:37-44

 ACB kompleks tirlerinin, 25 ° C'de ACB
olmayan turlere kiyasla Uc kat daha fazla
biyofilm olusturdugu gosterilmis. (% 80-91'e
karsi % 5-24)

Marti et all. BMC Research Notes 2011;4.5.



Diren¢ Mekanizmalari

* Beta-laktamazlar

-Krozomomal sefalosporinaz(AmpC)

-Per-1, VEB-1
* A,Bve D sinifi karbapenemazlar

-IMP, VIM

-OXA-23,24,25,26,27,40,51,58
 Aminoglikozit modifiye edici enzimler
* Baglanma bolgesi degisiklikleri(Kinolonlar, PBP)
* Dis membran proteinlerinde azalma,
* Effuks mekanizmalari



A. Baumannii’deki Karbapenem direncg
mekanizmalari

* A. baumannii‘deki karbapenemlere karsi direnc,
azaltilmis permeabilite ve antibiyotigin
karbapenemazlar tarafindan enzimatik olarak
parcalanmasi (effux pompasi ve enzimatik yikilim)

 Karbapenem-hidrolize eden D sinifi
betalaktamazlar (CHDL'ler)

—Intrensek carbapenem-hidroliz oksasilinaz
OXA-51 - 0XA-23, OXA-24/40, OXA-58, OXA-143 ve

OXA-235




Direnc Mekanizmalari

* Imipenemaz (IMP) veya Verona integron-kodlu

metalo-beta-laktamaz (VIM) gibi metal-beta-
aktamazlarin, A. baumannii'de nadiren
carsilasilmis olmasina ragmen Yeni Delhi metalo-
oeta-laktamaz (NDM) Ureten A Baumannii
izolatlari Avrupa'da gittikce artmakta

Voulgari et al. Int J Antimicrob Agents. 2016 Sep 29.
Decousser et al. Euro Surveill. 2013;18(31).



New Delhi Metallo- beta-laktamaz (NDM1)

* |k kez 2009'da acikland

e NDM1, neredeyse tim antibiyotiklere direnc¢
kazandiran diger genlerle birlikte bir plazmid
Uzerinde tasinan bir karbapenemazdir

* Diger Enterobacteriaceae'ye iletilebilir

* |nsanlarda gastrointestinal kolonizasyon

* Su kaynaklarini ve cevre yuzeylerini kirletir.

* Saglik hizmetlerinde bulasmaya katkida bulunabilir

Yong, et al. Antimicrob Agents Chemother 2009;53;5046-5054
Walsh TR et al. Lanset Infect Dis 2001;11:355-362

* Ulkemizde de NDM-1, A.pittii susunda gosterilmistir.
Roca |, Akova M, et al. J Antimicrob Chemother 2014



Direnc Terminolojisi

* MDR - 3 antimikrobiyal grupta 1 ajana direncli
(ornek: sefriakson, Bactrim, Cipro direncli ise)
 XDR - 2 antimikrobiyal grup hari¢c timunde 1
ajana direncg
(0rn: sadece tigesiklin ve kolistine duyarh)

* PDR - Tum antimikrobik maddelere karsi

direncli
Clin Microbiol Infect 2012;18:268-281



AAIvirmicroplial category

AINviImmicroplal ageIlll

Aminoglycosides

Antipseudomonal carbapenems

Antipseudomonal fluoroquinolones

Antipseudomonal penicillins
+[B-lactamase inhibitors

Extended-spectrum cephalospor-
ins

Folate pathway inhibitors

Penicillins+B-lactamase inhibitors
Polymyxins

Tetracyclines

Gentamicin

Tobramycin

Amikacin

Netilmicin

Imipenem

Meropenem

Doripenem

Ciprofloxacin

Levofloxacin

Piperacillin-tazobactam

Ticarcillin-clavulanic acid

Cefotaxime

Ceftriaxone

Ceftazidime

Cefepime

Trimethoprim-sulfametho-
xazole

Ampicillin-sulbactam

Colistin

Polymyxin B

Tetracycline

Doxycycline

Minoecveline



il Carbapenem-resistance rate 250%
3 Carbapenem-resistance rate 230%, <50%

1 Carbapenem-resistance rate >10%, <30% .
] Carbapenem-resistance rate <10% Marti et all. BMC Research Notes 2011;4.5.



EARS-Net, 2016

E<1%
1% to <5%
15% to <10%
E=10% to <25%
B 25% to <50%
H >50%
I No data reported or
- fewerthan 10 isolates




2016 UHESA verileri

» Acinetobacter baumannii’nin etken oldugu saglik hizmeti
iliskili pnomoni

» Karbapenem direnci—=> %97
 Kolistin direnci=> % 3.81

< L
-Bagisikligl baskilanmis hastada—=>%12.5,

-Klinik olarak tanimlanmis pnémoni—=>%2.78,
-Spesifik laboratuar bulgulari olan pnémoni—=>%1.75
-Ventilator iliskili pndmoni—>%4.19

» Acinetobacter baumannii’nin etken oldugu saglik hizmeti
iliskili kan dolasimi enfeksiyonu

[- Karbapenem direnci—=> %94 }

 Kolistin direnci=>%2.81




Karbapenem Direncli Acinetobacter
Enfeksiyonlari icin Risk Faktorleri

e Yakin zamanda antibiyotiklere,
ozellikle carbapenemlere ve 3.
kusak sefalosporinlere maruz l

kalma -
* CVCveyaidrar kateterivarhgr ... 4
* Hastaligin ciddiyeti . 4
e Hastane buyukligu (> 500) —= i
* YBU'de yatig sliresinin uzamasi J
Lin, M.F. and C.Y. Lan, Antimicrobial resistance ) QJ “
in Acinetobacter baumannii: From bench to " | =
bedside. World J Clin Cases, 2014. 2(12): p. e
787-814. ‘

Liu et al. PLoS One. 2015 Jun 17;10(6) : Suncopibl putat



Acinetobacter Bulas Yollari

* Siklikla cevresel yuzeylerde persistan kalan
mikroorganizmanin, saglik calisanlarinin ellerinde gecici

kolonizasyon olusturmasi yoluyla hastalara iletilir,
Darren et al.Clin Microbiol Rev. 2017 January; 30(1): 409-447

* Hastaliga yakalanmis veya kolonize olmus hastalardan
aerosol haline gelmis bakteriler tarafindan
nozokomiyal yayilim bildirilmistir,

Whitman et al. 2008;Clin Infect Dis 47:439-443

* Bir baska calismada, CRAB ile enfekte hastalarin yattigi
hasta odalardan toplanan hava orneklerinin yaklasik
dortte birinin carbapenem-resistant A. baumannii

(CRAB) ile kontamine oldugu bildirilmis,

Spellberg et al.2013; Crit Care Med 41:2042-2044,
Munoz et al.2013;Crit Care Med 41:1915-1918



* Sicak ve nemli tropikal iklimlerde toplum kokenli
pndmoni ve bakteriemi etkeni olarak gorulebilirler,

e Ulusal Hastane Enfeksiyonlari Gozlem (NNIS)
Sistemi 1987-1996 yillari arasinda Amerika Birlesik
Devletleri'ndeki Acinetobacter enfeksiyonlarinin
Kasim-Haziran aylarina kiyasla, Temmuz-Ekim
aylarinda % 54 oraninda arttigini tespit etmistir,

* Nemlendiriciler, su banyolari cevresel rezervuar
kaynaklaridir,

McDonald LC, Banerjee SN, Jarvis WR. Seasonal variation of Acinetobacter
infections: 1987-1996. Nosocomial Infections Surveillance System. Clin Infect Dis

1999; 29:1133.




Diren¢ Gelisimi

e 1970s-> amoksisilin ve nalidiksik aside duyarli

e 1980'ler-> Imipenem hastane enfeksiyonunun tedavisinde
umut vaat eden bir ilac
Cullmann et al., 1982; Chang et al., 1995

* 1990'lar - imipenem direncinin ilk raporlari
Joly-Guillou et al., 1990, Urban et al., 1993;
Wood & Reboli, 1993; Go et al., 1994;
Tankovic et al., 1994

e 2010-> carbapenems'e her yil artan direng oranlari,
Rossi et al., 2008; Sengstock et al., 2010

e ->yatay gen aktarimi
* ->genomik akiskanlik



Tedavi Secenekleri

* Eger Patojen MDR ise karbapenemaz Uretiyorsa,
- %98 Kinolonlara direncli,
- %50 AG lere direncli

Bratu et al. J Antimicrob Chemother. 2005

« XDR-AB’de VIP ve bakteriyemide mortalite >50

 Karbapenem direnci mortaliteyi 3-4 kat artiriyor
 Etkin olmayan tedavi mortaliteyi artiriyor

Spellberg et al. Crit Care Med.2015;43(6):1332-1334



Direncli A.baumannii tedavisinde
kullanilabilen ilaclar

* Colistin

* Tigecycline
e Sulbactam
* Rifampin

* Fosfomycin
* Minocyline
* Vancomycin



Colistin

Polipeptid antibiyotiklerden

Polimiksin B ve polimiksin E (colistin) tedavi amaciyla
kullanilmakta, hedefi hlicre membranidir,

—Ko
—Ko
CMS

istin stlfat (Kolistin)(topikal ve invitro test)
istimetat sodyum (CMS) (prodrug)

kolistinden daha az toksik

Parenteral formulasyonda ve inhaler formlarin
cogunda CMS kullanihyor

Bir flakon icinde 150 mg kolistin baz var (4.5 MIU CMS)
Colistin Base Activity(CBA), 1Img CBA=2.67mgCMS



Colistin Dogal Direnc

Gram (+)

Anaerop bakteriler
Burholderia cepacia
Burholderia pseudomallei
Serratia marcescens
Proteus mirabilis
Providencia spp
Morganella morgani
Neisseria spp
Brucella spp
Moraxella catarrhalis




Colistin Farmakokinetigi

Cmax 2-14 mikrogr/ml

Proteine baglanma %90,

Serum yarilanma omri: 13.6 saat,

Molekil agirhgi buyik->dagilim hacmi kiglk,

Kolistinin plevral bosluk, akciger parankimi, kemik ve beyin omurilik
sivisina (CSF) dagilimi nispeten zayiftir. Colistin BOS penetrasyonu disik
(CSF-serum orani ylizde 5) ve bakterisidal konsantrasyonlara ulasilamiyor

Colistin konsantrasyona bagli hizli bakterisidal aktivite gosterir

Zavascki et al. Expert Rev Anti Infect Ther 2010
Colistin: An overview, UpToDate. Maclaren, Spelman. March 14, 2017




Inhaler Colistin

* |nhale kolestin kullaniliyorsa, dikkatli bir sekilde
uygulanmalidir. Kullanimi, zaten diger ajanlara karsi cok
direncli olan organizmalarda kolestine diren¢ secebilecegi ve
yogun bakim Unitelerinin uzun sureli mikrobiyolojisine etkisi
bilinmemektedir.

* |nhale kolestinin optimal dozu belirsizdir

* Genellikle giinde iki kez 75 ila 150 mg kolestin baz aktivitesi
(2.25 ila 4.5 milyon uluslararasi birim CMS) baslanir.

* Colistin 4 ml SF eklenir ve sollisyon 8lt/dk O2 ile nebdlize
edilir,

« Akciger toksiditesi=ilac hazirlandiktan hemen sonra
kullanilmali,

* FDA onayi yok,

Michalopoulos et al. Infection;2010
Colistin: An overview, UpToDate. MacLaren, Spelman. March 14, 2017
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The Role of Aerosolized Colistin in the Treatment of
Ventilator-Associated Pneumonia: A Systematic Review

and Metaanalysis™
Valachis, Antonis MD, PhD'; Samonis, George MD, PhD?2; Kofteridis, Diamantis P. MD, PhD=2

Critical Care Medicine: March 2015 - Volume 43 - Issue 3 - p 527533
doi: 10.1097/CCM.0000000000000771

Toplam 16

Author Information

calisma

Kombine kullanimla klinik ve
mikrobiyolojik yanit anlamli olarak
GELERN

g Mortaliteler arasinda fark
yok



* Randomize bir calismada, Gr(-) VAP inhale kolestin + imipenem / IV kolistin +
imipenem karsilastiriimis. 1. kombinasyon solunum yetmezliginin daha hizli bir

sekilde ¢6ziimlenmesine yol agmis.

Inh Col tedavisi ile
mikrobiyolojik yanit daha iyi

Klinik yanit, YB kalma, mortalite
benzer

Abdellatif S et al. Ann Intensive Care 2016; 6:26.

e Baska bir randomize calisma, ya A. baumannii veya P. aeruginosa kaynakli VAP’si
olan 100 hastada inhaler colistin/ intravendz antibiyotik ile karsilastirildi. inhale
kolestin bronkospazm oranini arttirdigi gorilmus,

Kombinasyon tedavisi ile Klinik sonuclar benzer
mikrobiyolojik yanit daha iyi ¢

Rattanaumpawan P et al. ] Antimicrob Chemother 2010; 65:2645.




\\ Antnfﬁ’f%ﬁgblal

Intravenous combined with aerosolised polymyxin versus
intravenous polymyxin alone in the treatment of pneumonia caused
by multidrug-resistant pathogens: a systematic review and meta-

analysis

Published Online: October 19, 2015
;319 PlumX Metrics

DOI: https:#/doi.org/10.1016/j.ijantimicag.2015.09.011

9 gozlemsel calismanin bir meta-ana
direncli hastane kékenli pndmoni tec

Dong Liu, Jing Zhang, Hai-Xia Liu, Ying-Gang Zhu, Jie-Ming QuEg

izinde ise, coklu ilaca
avisinde 1V kolistin

yvani sira nebulize kolestin kullanimi i
kullanima kiyasla)

e ( sadece IV

Kombine kullanim ile daha ylUksek tedavi, daha dusuk

mortaliteye oranlari




* izolat duyarli ise karbapenem veya ampisilin-sulbaktam énerilir.
e Tigesiklin onerilmez.
* Sadece kolistin duyarli ise;

— IV polimiksin + ihaler kolistin onerilir.

— Rifampisin kombinasyonu dnerilmez.

Clinical Infectious Diseases
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Intratekal/Intraventrikiiler Colistin

* CNS infeksiyonlarinda, Intratekal /
Intraventrikiler (IVT / ITH) kolestin tek basina IV
kolistin ile karsilastirildiginda daha iyi  sonuclar
vermistir.

* |IDSA giinltk olarak 10 mg (125.000 IU) ginluk ITH
dozunu 6nermis (10-14 giin)

 Bununla birlikte, klinik uygulamada, doz
genellikle ampirik olarak secilir, 1.6 ila 40 mg
(20.000 ila 500.000 IU) arasinda degisir (tek doz

veya bolinmus dozlar halinde)
Barglacchi et al.Review;Le Infezioni in Medicina, n. 1, 3-11, 2016



Intraventrikiler/ Intratekal kolestin kullanildiginda, 1V kolistinin
(merkezi sinir sistemi enfeksiyonunun sonucunda) hangi roli
oynayabilecegi belli degildir.

Eger enfeksiyon kaynagi external kateter derivasyonlarinin
kolonizasyonu ile siki sikiya iliskiliyse ve enfeksiyon CNS ile sinirli
ise, ITH / IVT colistin tedavisi BOS sterilize etmek icin yeterli
olabilir,

Ancak ventrikulit, bir bakteriyemi veya baska bir bolgenin
enfeksiyonuna sekonder gelismisse, duyarlilik ve sinerji testlerine
gore secilen ITH / IVT kolistine ( belki de ikinci bir sistemik
antimikrobiyalle birlikte) IV kolistin eklenmelidir.

Kombinasyon antimikrobik tedavisi antibiyotik duyarlilik testlerine
gore yapilmahdir. Rifampin optimal CNS diflizyonuna sahiptir ve A.
baumannii, P. aeruginosa ve belki de KPC gibi Gram negatif
bakterilere karsi colistin ile sinerjik bir etkiye sahip olabilir

Barglacchi et al.Review;Le Infezioni in Medicina, n. 1, 3-11, 2016



IVT/ITH colistin doz Diger AB SONUC

(glin)

Saleem,
2011

Alaoui, 2011

Wang, 2012

Imberti,
2012

Ziaka, 2013

Vaka

sayisl

5 A.baumannii

1 A.baumannii

4 A.baumannii

9 A. baumannii (2)

K. pneumoniae (6)
P. aeruginosa (1

7 A. baumannii (3)
K. pneumoniae (2)
Negative cultures

(2)

ITH 4800/kg- + - 4/5 Cure
12000/kg qd

(5-21glin)

ITH 48,000 gd + - Cure

IVT 25,000-200,000 + meropenem  3/4 Cure

Bid /qd (7-27) Sulbactam
imipenem
IVT 31,250-62,500 rifampin, 8/9 Cure
qd — bid (11-36) 5/9 Meropenem
linezolid,
sulbactam,
amikacin,
ceftazidime,
fosfomycin,
vancomycin
IVT 125,000 4/7 Dbelirtilmemis 4/5 cure
qd (NR)



Karaiskos, 6
2013

Bargiacchi 3
2014
De Bonis, 9
2015

Fotakopulos 23
2016

A.baumannii

A.baumannii (1)
K.pneumoniae (1)
P.aeruginosa (1)

A. baumannii

A. baumannii
(15)

K. pneumoniae
(2)

P. aeruginosa

IVT/ITH colistin
doz

(stire)

IVT500,000—>
125,000qd->

every 48h
(12-21)

IVT 250,000 qd
(14-20)

IVT
125,000-250,000
qd

(14-40)

150,000-200,000
qd (8-24)

IV
colistin

Diger AB

rifampin,
tigecycline

Belirtilmemis

Belirtilmemis

cure

cure

cure

20/23
cure
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apy AND colistin-based combination therapy

12 calisma
t of Acinetobacter baumannii infection.

668 col bazl KT fickin saith arswithous otk

491 col MT

Genel klinik yanit, mortalite, hastanede kalis stiresi ve
nefrotoksidite oranlari arasinda istatistiksel fark yok

Kolistin bazli kombinasyon tedavisinin mikrobiyolojik
yaniti arttirdigl gosterilmis,(p<0.0001)

Kolestinin, A. baumannii enfeksiyonunun tedavisinde
standart antibiyotikler kadar glivenli ve etkin oldugunu
dusundirmektedir




Nosocomial Acinetobacter pneumonia: Treatment and

prognostic factors in 356 cases
Ozvatan et all. Respirology (2016) 21, 363—-369

356 hasta » . »
retrospektif izl

14 glinlik mortalite % 39.6, 30 gunluk mortalite% 53.1

ﬁo glinlik mortalite lizerinde \
bagimsiz risk faktorleri:

= Ciddi sepsis (p:0.001), septik / \
50k (p:0.001) v'Pnémonide mortalite oranlari

- APACHE Il score > 20 (p:
0.003)
- Empiric monotherapy(p:
\.0.004)

yiiksektir,

v'CRAB orani yiiksek olan iinitelerde
/ kombine antibiyotik ampirik tedavide
dusunulmelidir. /
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Monotherapy versus combination therapy for sepsis due
to multidrug-resistant Acinetobacter baumannii: analysis
of a multicentre prospective cohort

L. E. Lopez-Cortésl*, J. M. Cisneros?:2, F. Fernandez-Cuenca?l, G. Bou3, M. Tomas?3, J. Garnacho-Montero?%, A. Pascual?®-3,
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ispanyol hastanesi Jwimelopezcontes@omaitcon ion
Toplam 101 hasta

Kombine Tedavi:
Monoterapi(68 hasta) Colistin+tigecycline (9)

-Colistin (46) Carbapenem-+tigecycline (4)
Colistin+carbapenem(3)
Colistin+sulbactam (2)

-Tigesiklin (5) Colistin+AG(2)

-Siilbaktam (5) Colistin +rifampicin(2)
Carbapenem+AG(2)
Tigecycline+rifampicin(2)
Tigecycline+AG(1)
Colistin+tigecycline+carbapenem+AG(3
Colistin+tigecycline+AG(2)
Tigecycline+carbapenem+rifampicin(1)

-Karbapenem (10)

-Tetrasiklin (2)




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

Cheng, Aristine M.B.B.Chir'-2; Chuang, Yu-Chung MD?3; Sun, Hsin-Yun MD"'; Sheng, Wang-Huei MD,
PhD'; Yang, Chia-Jui MD%; Liao, Chun-Hsing MD%; Hsueh, Po-Ren MD'-%; yYang, Jia-Ling MD?%; Shen,
Ni-Jiin MD?%; wang, Jann-Tay MD, PhD7; Hung, Chien-Ching MD, PhD7; Chen, Yee-Chun MD, PhD7;

Chang, Shan-Chwen MD, PhD'

Critical Care Medicine: June 2015 - Volume 43 - Issue 6 - p 1194—1204
doi: 10.1097/CCM.0000000000000933
Clinical Investigations

e 2010-2013,Taiwan bulunan 3 hastane

* Primer sonug: 14 gunlik mortalite

e Kolestin- tigesiklin (29 hasta)

e Kolistin-karbapenem (26 hasta)

* 14 ginlik mortalite % 35'e karsi % 15 (p = 0.105)

e Hastane mortalitesinde % 69'a karsi % 50 (p = 0.152)

e 14 gunltuk mortalitenin alt grup analizinde kolistin-tigesiklin grubunda
yuksek olmasi, Tig MIC> 2 ile iliskili bulunmus (p:0.009) (7 kat fazla),

* TGS MIC<2 ise sonuclar benzer

Tig MIC>2pg/mL olmasi yliiksek mortalite ile iliskili




Comparison of colistin-carbapenem, colistin-sulbactam, and
colistin plus other antibacterial agents for the treatment of
XDR A. baumannii bloodstream infections.

Retrospektif, 27
merkez
Monoterapi—>36
Kombine tedavi=>214

Mortalite oranlari ve mikrobiyolojik

eradikasyon kombine grubunda daha iyi

S\

—
-Colistin + karbapenem (102)
-Colistin + sulbaktam (69) - Kc?li.stinli uc; kom.binaﬁyon grubu aras.l_nd? :
Klinik ve mikrobiyolojik yanit ve 14 glnlik sag
-Colistin + digerleri abx (43) kalim arasinda anlamli fark yok
—

Batirel et al. Eur J Clin Microbiol Infect Dis, 2014. 33(8): p. 1311-22




Comparison of colistin and colistin/sulbactam
for treatment of multidrug resistant Ab VAP

Retropektif, 89 hasta

Col MT =252
Col+Sulbactam KT—=>37

@ KT grubunda APACHE Il skoru ve
DM daha yuksek

Colistin ile colistin+sulbactam arasinda klinik yanit ve
mikrobiyolojik eradikasyon oranlari acisindan fark yok

Kalin et al Infection. 2014 Feb;42(1):37-42




Effiicacy of sulbactam for the treatment of Acinefobacter baurrnaririii
complex infection: A systematic review and meta-analysis

Haojun Chenl, Qiangian Liu, Zhanguo Chen, Congrong LiEgl- -
Published Online: February 13, 2017

2 PlumX Metrics
aall  Toplam 1500 hasta -
12 gozlemsel calisma
e Sulbaktam esasli tedavi grubu kontrol grubuyla, karsilastirildiginda,

benzer klinik yanit, bakteriyolojik yanit ve hastane ici mortalite
oranlari, terapo6tik basari

Alt grup analizinde

=

Yiksek dozda sulbaktam rejiminin A. baumannii complex
enfeksiyonunun tedavisinde belirgin bir avantaj

gosterdigi belirtilmis.




AAC
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Preliminary Study of Colistin versus Colistin plus Fosfomycin for
Treatment of Carbapenem-Resistant Acinetobacter baurmannii
Infections

Rujipas Sirijatuphat, Visanu Thamlikitkul
Department of Medicine, Faculty of Medicine, Siriraj Hospital, Mahidol University, Bangkok, Thailand

Ninety-four patients infected with carbapenem-resistant Acinetobacter baumannii were randomized to receive colistin alone or
colistin plus fosfomycin for 7 to 14 days. The patients who received combination therapy had a significantly more favorable mi-
crobiological response and a trend toward more favorable clinical outcomes and lower mortality than those who received colis-
tin alone. (This study has been registered at ClinicalTrials.gov under registration no. NCT01297894.)

cinetobacter spp. are one of the most common caug

ocomial pneumonia in Asian countries, includj
(1). The overall prevalence of carbapenem resista
bacter spp. causing nosocomial pneumonia in Y

829%. The treatment of patients with carbapenenj Topla m 94
Acinetobacter baurnanmnii infections at Siriraj Hosp
ENE

/

inical specimens. Each patient received colistin accord-
ecision of the attending physician. Eligible patients
ged to receive a combination of intravenous colistin
sodium) at a dosage of 5 mg of colistin base activ-
eight/day plus intravenous fosfomycin sodium at
ery 12 h (combination group) or colistin alone at

1Y WOl PapeojuMoq

47 hasta
47 hasta

col+fosfomycin

colistin

* 5mg/kg CBA ve 2x 4gr fosfomycin

Fosfomisinli kombinasyon tedavisi, tek basina kolistin tedavisine kiyasla, daha iyi
bir mikrobiyolojik yanit, daha olumlu klinik sonuclar ve disik mortalite egilimi
gostermis (anlamli degil)

Rujipas et al. Antimicrob Agents Chemother;2014 Sep; 58(9): 5598-5601




Durante-Mangoni et al Clin Infect Dis, 2013. 57(3): p. 349-58

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

Emanuele Durante-Mangoni,! Giuseppe Signoriello,? Roberto Andini,’ Annunziata Mattei,®> Maria De Cristoforo.*?
Patrizia Murino.? Matteo Bassetti,”® Paolo Malacarne.® Nicola Petrosillo,” Nicola Galdieri,® Paola Mocavero,?
Antonio Corcione,® Claudio Viscoli,® Raffaele Zarrilli,® Ciro Gallo.? and Riccardo Utili'

i dei Colli, Monaldi Hospital,

ive Care Unit, AORN Ospedali dei
ision, San Martino University

s Diseases Division, National
rico Il, Naples, Italy

TInternal Medicine Section, Department of Carga

?Medical Statistics, Department of Medicine a
Colli, Monaldi Hospital, and “Anesthesia and | 2 10 h a Sta’ Sta n e

Hospital and University of Genoa; ®Intensive C

Institute for Infectious Diseases ‘L. Spallanzan

e 3 basamak hastane YBU

Colistin 8 saatte bir 2 MU intravenoz veya
colistin+rifampisin 600 mg / 12 saatte bir IV
olarak randomize edilmis(1:

Colistin + rifampisin kolunda,
mikrobiyolojik eradikasyon oraninin
onemli bir artisi gozlendi

30 giin icinde 6lim-> tedavi

kollari arasinda fark yok

Enfeksiyonla iliskili 6lim ve hastanede yatis
suresiyle ilgili fark gozlenmemis




Colistin vs. the combination of colistin and rifampicin
for the treatment of carbapenem-resistant
Acinetobacter baumannii ventilator-associated

pneumonia. Aydemir et al. Epidemiol Infect, 2013. 141(6): p. 1214-22
Total Colistin group Colistin + rifampicin
Variables (n=43) (n=22) group (n=21) P
Clinical response (%) 20 (46-5) 9 (40-9) 11 (52-4) 0-654
Laboratory response (%) 22 (51:2) 10 (45-5) 12 (57°1) 0-645
Radiological response (%) 18 (41-9) 7(31-8) 11(52+4) 0-290
Microbiological response (%) 28 (65°1) 13(59:1) 15(71-4) 0-597
Time to microbiological clearance (days), 38+14 45417 31405 0-029
mean +S.D.
In-hospital mortality (%) 29 (67-4) 16 (72-7) 13(619) 0-666
VAP-related mortality (%) 22 (51-2) 14 (63-6) 8 (38°1) 0-171

v' Mikrobiyolojik temizleme zamani (3 +1 + 5 giin, P =0 - 029)
kombinasyon grubunda anlamli olarak daha kisa bulunmus.

v’ Kolestinin rifampisin ile kombinasyonunun A. baumannii

ile infekte VAP hastalarinin klinik ve mikrobiyolojik

sonuclarini ivilestirdigi sonucuna varmislar.




Rifampisin

Rifampisin kombinasyon tedavisinde, invitro
ve invivo calismalarda sinerjik bulunmus,

mipenem, SAM, kolistin ile sinerjik
Hidrofobik, Gr(-) hiicre duvarindan gecemez,
Kolistin dis membrani gecirgen hale getirir,

Yuksek MIC degerleri daha az duyarli
yapmaz(penetrasyonu azalir)

Tripodi et al.Int J antimicrob Agents.2007



Chemotherapy
Garnacho_Montero et all. Chemotherapy, 2013. 59(3): p. 225-31.

Clinical Study

Clinical Efficacy and Safety of the Combination of
Colistin plus Vancomycin for the Treatment of Severe
Infections Caused by Carbapenem-Resistant
Acinetobacter baumannii

Garnacho-Montero J.2 € - Amaya-Villar R.2- € - Gutiérrez-Pizarraya A.< 9 - Espejo-Gutiérrez
de Tena E.P - Artero-Gonzalez M.L.© - Corcia-Palomo Y.2 - Bautista-Paloma J.P
= Author affiliations

Keywords: Acinetobacter baumannii - Vancomycin - Colistin

CRAB bagli gelisen VAP veya bakteriyemi

Retrospektif calisma, n = 57

Colistin + Vancomisin (29) ve tek basina kolistin (28).

28 glin mortalite % 48'e karsi % 50,

Akut bobrek hasari orani grup I'de daha yuksek (55.2'ye karsi % 28; p = 0.04)

Klinik tedavi, mikrobiyolojik eradikasyon ve
mortalite her iki grupta da benzer
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Tetracyclines for multidrug-resistant Acinefobacter baurrnaririii
infections

Matthew E. FalagasEa ' | Konstantinos Z. Vardakas, Anastasios Kapaskelis
driarides, Nikolaos S. Roussos

Published Online: February 16, 2015
¥~ PlumX Metrics

. Nikolaos A.

https://doiorg/10.1016 /j.ijantimicag. 2014 .12 031

* Tek basina veya diger abx ile kombinasyon halinde minocyline /
doksisiklinin kullanildigi 10 retrospektif calisma.

e 156 hasta, 185 A.baumannii enfeksiyonu (%65 solunum, %13
kan dolasim enfeksiyonu), %86 kombinasyon tedavisi,

* Klinik basari % 76.98, mikrobiyolojik eradikasyon %71, mortalite
orani %20 oraninda gelismis

-

Tetrasiklin iceren rejimler cesaret verici sonuclar ortaya N
koymasina ragmen, MDR A. baumannii enfeksiyonlarinin
tedavisinde bu antibiyotikler icin bir rol olusturmak icin daha
genis karsilastirmali arastirmalardan daha fazla veri
\_ gerekmektedir )




4 . .
2 @ & Efficacy and safety of tigecycline for the treatment of
infectious diseases: a meta-analysis

Efthimia Tasina, Anna-Bettina Haidich, Stamatia Kokkali, Malamatenia Arvanitidou

Summary

Lancet Infect Dis2011;  Background Multidrug resistance among baf e == Ll s 1A .
11:834-44  and stability. Tigecycline is one candidate dr Tlges ikl n, ciddi enfe kSIVO nlarin

Findings 14 randomised trials, comprising about 74( tgdawsmde Stan(_ja.rt aP_tImlkrOblk
tigecycline than with control antibiotic agents, but (Gl ELLEILEIRCEERVIRE 1]
0-74-1-02). Adverse events were more frequent in the tigecycline group than in the control groups (1-45, T-T1-1-88
with significantly more vomiting and nausea. All-cause mortality was higher in the tigecycline group than in the
comparator groups, but the difference was not significant (1-28, 0-97-1-69). Eradication efficiency did not differ
between tigecycline and control regimens, but the sample size for these comparisons was small.

Yaklasik 7400 hastadan olusan 14 randomize calisma,
Tedavi basarisi tigesiklin grubunda, kontrol antibiyotik ajanlarina gore
daha dusuk,(fark anlamli degil)

Tum nedenlere bagli mortalite tigesiklin grubunda karsilastirici
gruplara gore daha yiksek ( fark anlamli degil)
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Tigecycline treatment experience against multidrug-resistant
Acinetobacter bawurmnanrnnrnii infections: a systematic review and meta-
analysis

Wentao Ni1, Yuliang Hanl, Jin Zhaol, Chuangqi Wei, Junchang Cui, Rui Wang, Youning LiuEHs

==

Published Online: December 13, 2015

SEEEEGiR S s 7 kontrollu, 17
’

DOI: https:/doi.org/10.1016&6 /j.ijantimicag.2 tek kO”u

calisma

* Kontrol grubuyla karsilastirildiginda, tigesiklin grubu hastane
mortalitesi daha ylksek, mikrobiyolojik eradikasyon orani disuk
ve hastanede kalis stiresinin uzamasina neden olabilir,

* Tedavi sirasinda direnc ortaya ¢cikma ve stiperenfeksiyon orani
sirasiyla % 12.47 ve % 19.11

Tum bu bulgular MDR-AB enfeksiyonlarinin tedavisinde tigesikline

dayali bir rejimin kullanimini olumsuz etkiliyor deniyor




Tigesiklin

Parenteral minosiklin analogu
Yiukleme dozu 100mg, 50mg 2xlidame(lsaatte infliizyon)
Yari 6mri 37+12 saat

Safra, safra kesesi kinetigi oldukca iyi, AC dokusu
tartismall

Hedeflenen patojen icin MIC degeri, Cmax’i asiyorsa
direng gelisimi ortaya cikabilir
Peleg AY, J Antimicrob Chemother.2007

Ciddi hastalarda normal dozun direnci tetiklemesi
nedeniyle yliksek doz kullanimini (200mg yikleme,
100mg 2x1) oneren calismalar var

Gennaro DP et al.Crit Care. 2014; 18(3): R90




Tigesiklin

* Tigesiklin CRAB enfeksiyonlarinda alternatif bir
ilac olarak ortaya cikmistir. Bu genis spektrumliu
antibiyotik, ciddi kan dolasimi enfeksiyonlari icin
uygun olmayan bir farmakokinetik profile sahiptir
(Curcio ve ark., 2008).

* Serum Tigesiklinin seviyeleri, dagitim hacminin
buyuk olmasi nedeniyle dusuktir. Bu 6zellik
cerrahi alan enfeksiyonlarinda tigesiklinin recete
edilmesini saglar, ancak kan dolasimi enfeksiyonu

icin kullanimi énerilmez,
Tuon et all. Review, Journal of Medical Microbiology (2015), 64, 951-959



Jung et al. Critical Care (2017) 21:319
DOI 10.1186/513054-017-1916-6

RESEARCH

Critical Care

Open Access

Antimicrobials for the treatment of drug- @ e
resistant Acinetobacter baumannii

pneumonia in critically ill patients: a

systemic review and Bayesian network

meta-analysis

Su Young Jung'?, Seung Hee Lee', Soo Young Lee®?, Seungwon Yang”, Hayeon Noh®, Eun Kyoung Chung> "

and Jangik I. Lee™?""

15 antimikrobiyal tedaviyi

degerlendiren 23 calisma

4 A

1-Sulbaktam - MT
2-Yiksek doz SUL,
3-Fosfomisin + IV COL,
4-inhale COL + IV COL
5-Yiksek doz tigesiklin

IV COL ortak

\4_/

[ Uygun tedavi secenekleri ]

[ ]

=)

_ karsilastincr

v

Hepsi mortaliteyi azaltmak ve klinik yanit

acisindan IV COL'den daha yliksek

SUL ve IH COL + IV COL hasta sagkalim ve
klinik yanit agisindan IV COL'a gore anlaml

Mikrobiyolojik eradikasyon agisindan FOS
+ |V COL ve SUL, IV COL'dan anlaml
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Comparative efficacy and safety of treatment options for MDR and
XDR Acinetobacter baumannii infections: a systematic review and
network meta-analysis
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Tigesiklin bazli tedavi mikrobiyolojik eradikasyon saglamada

daha az etkili gozikmekte ve kan dolasimi MDR ve XDR-AB
enfeksiyonlarinin tedavisi icin uygun degil




(a) Clinical cure
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(a) All-cause mortality
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0.84
(0.55,1.28)

(b) Nephrotoxic adverse events

O

0.54
(0.24,1.18)

0.29 0.54
(0.04,1.90) (0.09,3.10)

0.21 0.38 0.71 -
(0.05,0.85) 0.11,1.33 0.13,3.76

0.18 0.34 0.63 0.89 -
(0.05,0.65) (0.12,0.98) (0.14,2.93) (0.39,2.05)

o.14 0.27 0.50 0.70 0.79 -
(0.04,0.48) (0.10,0.71) (0.11,2.19) (0.32,1.54) (0.50,1.24)

0.13 0.25 0.46 0.65 0.73 0.93
(0.04,0.44) (0.10,0.65) (0.11,1.99) (0.29,1.46) (0.46,1.16) (0.73,1.17)
0.11 0.20 0.37 0.53 0.59 0.75
(0.03,0.46) 0.06,0.71 (0.07,2.01) (0.17,1.68) (0.23,1.53) (0.32,1.78)

0.81
(0.35,1.86)

(C) Non-nephrotoxic adverse events

O
O.44 O
(0.01,16.37)
0.40 0.92 O
(0.00,81.45) (0.01,66.05)
0.21 0.48 0.52 O
(0.01,7.66) (0.08,2.75) (0.01,25.42)
0.18 0.41 0.45 0.87 O
(0.00,22.85) (0.01,12.88) (0.00,93.74) (0.02,33.60)
0.17 0.38 O.41 0.80 0.92 O
(0.01,4.96) (0.11,1.35) (0.01,24.46) (0.24,2.69) (0.03,29.05)
0.16 0.36 0.40 0.77 0.88 0.96
(0.01,3.78) (0.06,2.12) (0.01,28.00) (0.14,4.28) (0.02,34.30) (0.28,3.25)
0.11 0.26 0.28 0.54 0.62 0.67 0.70
(0.00,3.49) (0.07,0.96) (0.00,17.08) (0.14,2.03) (0.02,19.38) (0.40,1.15) (0.19,2.67)
0.07 0.17 0.18 0.35 0.40 0.43 0.45

(0.00,4.32)

(0.01,2.24)

(0.00,19.22)

(0.03,4.60)

(0.01,25.02)

(0.04,4.25)

(0.03,6.03)

0.64
(0.06,6.69)
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Comparative efficacy and safety of treatment options for MDR and
XDR Acinetobacter baumannii infections: a systematic review and
network meta-analysis
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Calismanin sasirticl sonucu:

COL + OTH ile SUL + OTH karsilastirildiginda, mortalite
COL+OTH belirgin olarak yliksek gorilmus

Bu bulgular, kolestinin sulbaktam veya diger antibiyotiklerle
kombinasyonun MDR ve XDR-AB enfeksiyonu icin en uygun
tedavi secenegi olabilecegini gostermektedir




Colistin Direnci

e Colistin, katyonik bir ampifilik antimikrobiyal ajan olup,
dis membran lipopolisakkaridin (LPS) lipid A bileseniyle
etkilesime girer ve bozulmasina ve dolayisiyla hucre
o6limune neden olur

* A. baumannii'de lipid A yapisina, fosfoetanolamin
eklenerek lipopolisakkarit dis zarinin modifikasyonu, A.
baumannii'de 6nemli bir mekanik diren¢ mekanizmasi

olarak one suridlmustir (baglanma afinitesi azalir)
Qureshi et al. Clin Infect Dis. 2015 May 1; 60(9): 1295-1303




Colistin Direnci

* Bakterinin morfolojisi degisir,
e Kok seklini alir,
* Pili sayisi ve uzunlugu azalir,

* Biyofilm olusturamazlar.

$

-Uremede yavaslama

-Virulansta azalma

-Invaziv hastalik yapma potansiyelinde azalma,
Olaitan et al Fron4er Microbiol, 2014




Heterorezistan Direng

e Colistin duyarl izolata (MIC 2mg/L) colistin
kullanimi devam ederse suppopulasyonlar
gelisebilir (0zellikle suboptimal dozda colistin
kullananlarda)

* Duyarli popuilasyonda 1077ve 1078 siklikla
gorulebilir,
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Emergence of plasmid-mediated colistin resistance mechanism

MCR-1 in animals and human beings in China: a microbiological
and molecular biological study

Yi-Yun Liu, BST, Yang Wang, PhDT, Prof Timothy R Walsh, DSc, Ling-Xian
Yi, BS, Rong Zhang, PhD, James Spencer, PhD, Yohei Doi, MD, Guobao

2015 yilinda, baska bir susa aktarilabilen kolistin direncine sahip bir E
coli susu, SHP45, ilk kez izole edilmis—=> Horizontal gecis

Enterobacteriaceae'de ilk plazmid aracili polimiksin direnc
mekanizmasi olan MCR-1'in ortaya ciktigi bildirilmis



mcr-1 geni;

Kitalarin coguna yayilmis,
Gida hayvanlarindan,
Cevresel drneklerden,
Enfekte hastalar

Uluslararasi seyahat eden asemptomatik

kisilerden Uretilen bakterilerde gdsterilmistir
Robert L. Skov, Dominique L. Monnet. Euro Surveill. 2016;21(9):3015




A.Food animals - Figure. Geographic distribution of the mcr-1 gene (as of 1st March 2016)

Mcr-1 geninin hareketli bir plazmid tarafindan

tasiniyor olmasi onemli bir tehlikeye isaret etmektedir

Citation style for this article: Skov Robert L., Monnet Dominique L.. Plasmid-mediated
colistin resistance (mcr-1 gene): three months later, the story unfolds. Euro Surveill.
2016;21(9):pii=30155. https://doi.org/10.2807/1560-7917.ES.2016.21.9.30155 Received:
01 Mar 2016; Accepted: 03 Mar 2016

This work is licensed under a Creative Commons Aftribution 4.0 International License.



e PDR A.baumannii (n=19), PDR K.pneumonia(n=7),
PDR P.aeruginosa (n=6)

e %80 Pulmoner infeksiyon ve Uriner sistem

e Monoterapi: (n:19)—> Basari: %78.9
— Rejim A (n=9): cefoperazone/sulbactam 3 g g8 h
— Rejim B (n=7): imipenem 1 g g8 h ya da meropenem 3x1gr
— Rejim C (n=3): amikacin 0.4 g qd

e Kombinasyon tedavisi: (n:10)—>Basari: %90.0

— Rejim D (n=5): cefoperazone/sulbactam 3 g q8 h+amikacin 0.4 g qd

— Rejim E (n=2): imipenem 0.5 g g8 h+ amikacin 0.4 g qd

— Rejim F (n=2): cefoperazone/sulbactam 3 g g8 h + doxycycline

0.2gql2h+
Zhi-Wen et al. Saudi Pharm J. 2015 Sep;23(4):377-80.



* Meropenem+colistin—= (in vivo) colistin rezistant
turlere colistin MIC<32 ise etkili gorulmus,

Colistin+ fusidik asit—=> (In vivo, fare modeli) Sinerjik
etki Fan et al 2016

 Tigesiklin+colistin—=> (in vitro) Sinerjik etkili,
Peck et al. 2012

* Colistin+rifampisin ve Colistin+teikoplanin=(in
vitro),

Her iki kombinasyonda colistin resistant sinerjik
etkili bulunmus Bae et al. 2016
* Colistin+fusidik asit—=2(in vitro)Bazi direncli suslarda

Cinﬂriil( DIhAaA A+ A1l ON1LC



Clin Infect Dis. 2015 May 1;60(9):1295-303

Colistin-Resistant Acinetobacter baumannii:
Beyond Carbapenem Resistance

Zubair A. Qureshi,’ Lauren E. Hittle,? Jessica A. O'Hara,' Jesabel L. Rivera,' Alveena Syed,' Ryan K. Shields.’

Anthony W. Pasculle.®? Robert K. Emnst,? and Yohei Doi’

"Division of Infectious Diseases, University of Pittsburgh School of Medicine, Pennsylvania; ?Department of Microbial Pathogenesis, School of Dentistry,
University of Maryland, Baltimore: and >Clinical Microbiology Laboratory, University of Pittsburgh Medical Center, Pennsylvania

(See the Editorial Commentary by Pogue, Cohen, and Marchaim on pages 1304-7.)

Background. With an increase in the use of colistin methansulfonate (CMS) to treat carbapenem-resistant
Acinetobacter baumannii infections, colistin resistance is emerging.
Method Patien with infection o olonization due to colistin-resistant A. baumannii were identified at a hospital

dical records. Suscg ting, pulsed-field

20 hasta, 19 hastada col direnci baslamadan

col-S acinetobacter izolati (+)

Toplam 38 izolat, 18 ¢ift col S/R, 2 izolat
sadece col-R

Col S=>Col R Sonradan direng gelisen 19 hastanin timi

Median sire direng gelismeden 6nce IV/inhale colistin almis
20 gun




M A JOR ARTICLE

Colistin—-Resistant Acirzetobacter Bcaareirrzczzz?zzii:
Beyoind Carbapenern Resistance

Zubair A. Qureshi.”’ L en E. Hi = B A. OHara.' 3 bel L a.” Alveena Syed.’ v = ieldas."?
A v VW. P 1e.” Robert K. Ermst.” and Yohei Doi’
'Division of Infectious Diseases. University of Pittsburgh School of Medicine. Pennsylvania: “Department of Microbial Pathogenesis. School of Dentistry.
University of Maryland. Baltimore: and “Clinical Microbiology Laboratory. University of Pittsburgh Medical Center. Pennsylvania
(See the Editorial C v by P C. and Mar H on p 1304—-7.)
Backgrozerzd.

With an increase in the use of colistin methansulfonate (CMS) to treat carbapenem -resistant
Acinetobacter baierriarirzii infections. colistin resistance is emerging.

jon or colonization due to colistin-resistant A baiarrzarirzzii were identified at a hospital

re collected from electronic medical records. Susceptibility testing. pulsed-field

20 h asta n I n 1t us sequence typing (MLST) were performed. To investigate the mechanism of
; -

17 enfeksiyon
3 kolonizasyon IVAIENELE Y
CMS tabanli

kombinasyon

En sik kombinasyon (7) . .
CMS+karbapenem+SAM Diger rejimler 10 hasta

En iyi sonucu veren kombinasyonun
CMS+Karbapenem+SAM oldugu sonucuna varmislar




A'ZS"_,;

Bnchial

F  Toxic epidermal Pleural fluid
necrolysis

Lung transplant  Blood

Success

57 M COPD, tonsillar Blood : Bacterémia. ' Ye CMS, DOR, AMS Success No
carcinoma

Abbreviations: AMS, ampicillin-sulbactam; APACHE I, Acute Physiology and Chronic Health Evaluation II; BAL, bronchoalveolar lavage specimen; CMS, colistin methansulfonate; COPD, chronic obstructive pulmonary
disease; CVA, cerebrovascular accident; DOR, doripenem; F, female; HAP, hospital-acquired pneumonia; ICU, intensive care unit; M, male; MEM, meropenem; RIF, rifampin; TIG, tigecycline; VAP, ventilator-associated
pneumonia.

® Days of therapy between isolation of colistin-susceptible and colistin-resistant isolates.

® Subsequent aspiration event and bowel ischemia were deemed to be the causes of their deaths, respectively.

¢ The patient did not have a prior colistin-susceptible isolate, so did not receive CMS before the onset of bacteremia with the colistin-resistant isolate.
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Colistin MICs were obtained with the agar dilution method, and minocycline and tigecycline MICs were obtained with Etest. Thg other MICs were obtained with the
broth microdilution method. MICs in susceptible ranges according to the Clinical and Laboratory Standards Institute breakpoints are shown in bold.

Abbreviations: AMK, amikacin; AMS, ampicillin-sulbactam; CIP, ciprofloxacin; CST, colistin; DOR, doripenem; GEN, gentamicin; IPM, imipenem; MEM,
meropenem: MIC. minimum inhibitory concentrations; MIN, minocycline; OXA, oxacillinase; pEtN, phosphoethanolamine; PTZ, piperacillin-tazobactam; TIG,




Coklu antibiyotikler ve farklh enfeksiyon yerleri
karsilastiriimis,

Heterojen organizmalar ve diren¢c mekanizmalari
Az sayida hasta, birkac randomize calisma
Gec terapi???

Monoterapi gercekten monoterapi mi? Hastalar siklikla
diger organizmalarla birlikte bulastirilir ve bunun icin AB
alirlar. Or: Vancomisin, meropenem.

Mikrobiyolojik yok olma, 6lim orani farki olmamasina
ragmen onemli mi?



v Cogu yazar, ciddi vakalarda kombinasyon
tedavisini kullanmasini éneriyor,

v’ Tedaviye en etkili olan ajanla ve miumkuin olan
en yuksek dozla baslamak direnc gelisimini
onlemek acisinda 6nemili,

v'Ister monoterapi ister kombine tedavi olsun
mortalite halen yiksek ve mevcut tedaviler
sinirl,



Diren¢ Gelisimine Karsi

* Antibiyotik Stewardship
* Hizli teshis
* Yeni terapiler gereklidir:
» Vaccination=
- Kimlere asi yapalim,
- Kritik hastalarin asi  cevabi???
» Passive antibody therapy
» Antibacterial peptides



YENIi TEDAVI
SECENEKLERI




* Plazomisin, sisomisinden sentetik olarak
tlretilen, bircok MDR Gram-negatif bakteriye
karsi aktiviteyi arttiran yeni nesil bir
aminoglikoziddir

* A. baumannii enfeksiyonlarinin tedavisi sirasinda

carbapenemlerin plazmisin ile birlikte

cullanilmasi ile sinerjik bir etkisi gézlemlenmis ve
karbapenemlerle kombine edilen plazomisinin
potansiyel faydasi belirtilmis.

Garcia-Salguero ve ark., 2015



* Eravacycline—2>Sentetik tetrasiklin tlrevi
* Faz 3 calisma devam ediyor

* A. baumannii'ye karsi in vitro aktiviteye
sahiptir. Muhtemelen in vivo etkinligi, bu tar
enfeksiyonlar icin minosiklin veya tigesikline

benzemektedir,
Spellberg et al. Crit Care Med. 2015 june;43(6):1332-1334



* Mikroorganizmalar “siderofor” adi verilen diusuk
molekul agirlikli ytiksek afiniteli demir selatorleri

ve bunlarin 6zgul ylzey reseptorlerini salgilar.

e Bu proteinlere karsi gelistirilen monoklonal
antikorlar, siderofor aracili demir alimini bloke
ederek bakteriyostatik hatta bakterisidal etki
olusturur.

* A.baumannii, P.aeruginosa, Escherichia coli gibi
mikroorganizma tedavilerinde kullanilir



* Invivo calismada, intranazal olarak uygulanan SH-
Ab15519 fajinin, zararli yan etkileri olmaksizin fareleri
olimcul A. baumannii akciger enfeksiyonundan etkili

bir sekilde kurtarabilecegi gosterilmistir

* Gelecekte CRAB suslarinin neden oldugu
enfeksiyonlara karsi alternatif bir terapotik madde
olarak litik fajlarin potansiyel kullanimini destekleyen
bir calisma.

Hua et al.Front Microbiol. 2018 Jan 9;8:2659
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Antigens used in experimental Acinetobacter baumannii vaccines.

Antigen

Results

Formalin-inactivated whole cells

Outer membrane complexes

Outer membrane vesicles

Biofilm-associated protein (Bap)

Poly-N-acetyl-B-(1-6)-glucosamine
(PNAG)

Trimeric autotransporter protein
(Ata)

Outer membrane protein A (OmpA)

K1 capsular polysaccharide

Intramuscular/intranasal vaccination with or without an aluminum-based adjuvant, reduction
in post-infection tissue bacterial loads, protection in a mouse model of sepsis, passive
protection using antisera

Intramuscular vaccination with an aluminum-based adjuvant, reduction in post-infection
tissue bacterial loads, protection in mouse model of sepsis, passive protection using antisera,
treatment of infected mice with antisera

Intramuscular vaccination with an aluminum-based adjuvant, reduction in post-infection
tissue bacterial loads, protection in a mouse model of sepsis

Freund's adjuvant, reduction in post-infection tissue bacterial loads, protection in a mouse
model of sepsis

Passive intranasal/intravenous immunization, opsonophagocytosis of A. baumannii with
antisera, reduction in tissue bacterial loads after passive immunization in a mouse model of
pneumonia

Passive intravenous immunization, opsonophagocytosis of A. baumannii with antisera,
complement-dependant bactericidal activity of antisera, reduction in tissue bacterial loads
after passive immunization in a mouse model of pneumonia

Subcutaneous vaccination with an aluminum hydroxide adjuvant, protection in a diabetic
mouse model of sepsis, opsonophagocytosis of A. baumannii with antisera, protection after
passive immunization

Subcutaneous passive immunization in a mouse soft tissue infection model, decrease in tissue
bacterial loads

Pachon, J. and M.J. McConnell, Considerations for the development of a prophylactic
vaccine for Acinetobacter baumannii. Vaccine, 2014. 32(22): p. 2534-6.



Patient: Previous antibiotic exposure (39),Male gender (2),Low birth weight (2),Previous fecal carriage
of AB (2),Nursing home resident (2),Prior hospitalization (1),Younger (1) ,Previous septic shock (1),Poor
immune status (1)

Disease :Respiratory failure (14),Increased disease severity (5),Total body surface area burn
(3),Cardiopulmonary diseases (2),Altered consciousness (1),Bacteremia with other microorganisms (1)
Duration :Prolonged duration of ICU stay (6),Prolonged duration of hospitalization (4),Increased
antibiotic treatment duration (1)

Host Cﬁ r’ Environment

= Environment :Environmental

Tran S mis SiOll Contamination (28),Equipment,

devices contamination (21),High

number of environmental AB
isolates (5)

t> Intervention: Invasive procedures
A baumannii and interventions (10),0Operations
(5),Enteral hyperalimentation
(2),Hydrotherapy (2),Pulsatile
Previous antibiotic " lavage wound care (2),Receipt of
I blood products (1),Prolonged
respiratory therapy (1)

exposure (39)

v
MDRAB

Chen et al. Int. J. Environ. Res. Public Health 2015, 12



Acinetobacter baumannii control strategies

Identified specific infection source ’ Antibiotic stewardship

Yes M Edl;;:aﬁonal

‘ interventions
Health-care personnel Antibiotic
Hand hygiene (6) Infection control measures | cycling
>Cohorting staff and patient (3) Formulary
.. ) restriction
Judicious use of gloving (2) Extensive environmental Computer
Environmental contamination decontamination (25) assist[:ed
L Extensive environmental decontamination (2) Strict isolation precautions prescribing
Separation of clean and dirty areas (1) (23) Infectious
Short-term unit closure (1) Hand hygiene (21) diseases
; . Staff and patient cohorts (11) specialist
Medical equipment - . e consultation
Sterilizati ] ¢ with ethvl id Disinfection, and sterilization L
erilization equipment with ethylene oxide, . ... ., equipment and Multidiscipli

1% hypochlorite, high-level glutaraldehyde  , .. ©) nary

or hydrogen peroxide (14) ap[;roach

T
__.Use disposable equipment, or discard b closure.(7)
equidment after each use (8) Staff education (4)

Removal or replacement of equipment (8) Surveillance cultures (2)

New equipment for each patient (2) Chen et al. Int. J. Environ. Res. Public Health 2015, 12



Bu risk faktorlerinin iyilestirilmesi zorunludur ancak
yurutulmesi kolay degildir.

Hem enfeksiyon kontrol programlari, hem de antibiyotik
kontrol programlari MDR-AB'nin kontroli icin sart

Siki cevre temizligi, tekrar kullanilabilir tibbi ekipmanlarin
etkin sterilizasyonu, uygun el hijyen uygulamalari ve uygun
temas onlemlerinin alinmasi gibi bir dizi enfeksiyon kontrol

yontemine uyumu gerektirir.

Ikinci strateji, A. baumannii'yi azaltmak icin etkili antibiyotik
kontrol programlari da blyuk dnem tasir

Chen et al. Int. J. Environ. Res. Public Health 2015, 12
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