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Giris

e Bagisiklik yanitinda gecikme
Konak savunmasinin bozulmasi
Invazif aletlerin kullanimi
nedeniyle yogun bakim Unitelerindeki (YBU) hastalarda infeksiyon riski yuiksektir*

* Son on yilda antibiyotiklerin Kaygln kullanimiyla bu tir infeksiyonlarin morbidite
ve mortalitesi azaltilmis, anca

* Antibiyotik kullaniminin yayginlasmasi ilaca direngli patojenlerin ortaya cikmasina ve
yayllmasina neden olmustur

 DSO, yiiksek gelirli tilkelerde yogun bakim hastalarinin yaklasik %30'unun en az bir
sagllk bakimiyla iliskili infeksiyondan (SBIl) etkilendigini tahmin etmektedir**

e Orta ve dusuk gelirli Glkelerde siklik en az 2 — 3 kat daha yulksektir

* Jiang Y, Front. Microbiol. 13:1045206.
** World Health Organization (2011). Report on the burden of endemic health care-associated infection worldwide.



Antibiyotik Direnci

* Gram-negatif bakterilerdeki ilk secenek ilaclara diren¢ ‘tedavisi zor direnc’ (DTR)
olarak da adlandiriliyor

* ilk secenek ilaglar: Karbapenemler ve beta-laktam beta laktamaz inhibitorleri, florokinolonlar
* DTR ‘Difficult-to-treat resistance’

e Sadece 1 vya da 2 ilk secenek ilaca duyarli olan suslarda da ampirik antibiyotik
seciminde glclukler yasaniyor

. ETIR durumunda daha az etkili ve daha toksik ‘rezerv’ ilaclar kullanilmak zorunda
alinyor

» Aminoglikozidler ve kolistin/polimiksin B hem nefrotoksik hem de batin ici ve akciger
penetrasyonlari koti

 Tigesiklin kan dlizeyi minimal inhibitoér konsantrasyon altinda kaliyor ve artan mortaliteyle
iliskilendirilmis

Kadri SS, Clin Infect Dis. 2018 Nov 28;67(12):1803-1814.



Karbapenemlere Direnc

* Antimikrobiyal direncteki artis egilimiyle antibiyotik tuketimi arasinda da
pozitif bir iliski var

* Karbapenemler bir zamanlar klinik kritik infeksiyonlarin tedavisinin temel
tasi olarak kabul ediliyorken yaygin kullanimlariyla birlikte karbapenemlere
direng belirgin artti

 Ozellikle YBU’lerde karbapeneme direncli non-fermentatif Gram-negatif
basillerin ortaya cikmasi ve yayilmasi onemli bir tehdit olusturmaktadir

* Karbapeneme direncgli Acinetobacter baumannii - calcoaceticus kompleksi (CRAB),
ozellikle YBU’lerde SBIl'larin 6nde gelen nedenlerinden biri haline geldi



Acinetobacter spp.

* Gram-negatif bir kokobasil
* Hareketsiz

* Non-fermentatif

* Aerop

e Katalaz-pozitif

* Oksidaz-negatif

* Eosin Metilen Blue agar ve kanli agar gibi besiyerlerinde 35-37 °C’de rahatlikla trer
* Genellikle duzgin, bazen mukoid formda acik sari-beyaz renkte koloniler olusturur

* DNA hibridizasyon calismalari ve farkli genomik arastirmalar sonucunda Acinetobacter
cinsinde toplam 54 tir tanimlanmistir
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A.seifertii, A.dijkshoorniae



Virulans Faktorleri ve Patogenez

* Acinetobacter turleri arasinda A. baumannii en virtlan tur

olarak bilinmektedir

Yapilan ¢ok degiskenli analizler, diger turlerin etken oldugu
infeksiyonlara oranla, A. baumannii infeksiyonlarinin
mortalitesinin dokuz kat fazla oldugunu ortaya koymustur

Patogeneze katki saglayan onemli viriilans faktorleri:

Polisakkarid kapsul

Fimbria

Lipid A ve lipopolisakarid yapi

Cevreyi algilama sistemleri (Quorum sensing)
Biyofilm olusturma

Sitotoksik dis membran proteini (OmpA)
Antibiyotik direng genleri



Epidemiyoloiji

e Uzun sureli antibiyotik kullanimi
« Hastanede ve 6zellikle YBU’de yatis siiresinin uzamasi

* Kateter ve implant benzeri tibbi ara¢ gereclerin uzun
sureli kullanimi

* Ventilatore bagh kalma
* Kardiyo-pulmoner hastalik varhgi
* Genis yuzeyli yaniklar ve bagisiklik yetmezligi

gibi durumlar hastane kaynakh A. baumannii infeksiyonuna
zemin hazirlayan onemli risk faktorlerindendir

* A. baumannii hastalara %enellikle cevresel YUzeerrden
ve saglik calisanlarinin ellerinden temas yoluyla
bula?abilir. Ancak infekte ve/veya kolonize hastalardan
damlacik yolu ile bulasma da s6z konusudur

Contaminated equipment

Sputum

o

) Susceptible patient



Kolonizasyon Oranlari

Number of Acinetobacter baumannii
samples obtained | isolation; n (%)

Bodies of the patients

Deep tracheal aspirate or Nasopharynx 1271 158 (%12)
Rectum 1271 129 (%10)
Skin (by pooling from axillary, antecubital 1271 125 (%10)

and inguinal regions)

Close inanimate environment of the patients

Bed (by pooling from the head, foot and 1271 66 (%5)

center of the bed)

Patient table 1271 23 (%2)

Buttons of respiratory pumps 1271 5(0.4)
enviromental 260 1 telephone

2 keyboards of computer

Hands of Health care Workers 1200 15 (%1)
Total 7815

_ Ergonil O. TUBITAK projesi
KOG UNIVERSITY ISBANK CENTER FOR INFECTIOUS DISEASES

Onder Ergéniil’iin Kasim 2022 tarihli sunumu
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Major Article
Is airborne transmission of Acinetobacter baumannii possible: @Cmm

A prospective molecular epidemiologic study in a tertiary
care hospital

Yusuf Yakupogullari MD ¢, Baris Otlu PhD **, Yasemin Ersoy MD °, Cigdem Kuzucu MD ?,
Yasar Bayindir MD °, Uner Kayabas MD °, Turkan Togal MD ¢, Canan Kizilkaya PhD ¢

Background: Understanding the dynamics of aerial spread of Acinetobacter may provide useful infor-
mation for production of effective control measurements. We investigated genetic relationships between
air and clinical isolates of Acinetobacter baumannii in an intensive care unit (ICU) setting.

Methods: We conducted a prospective surveillance study in a tertiary care hospital for 8 months. A total
of 186 air samples were taken from 2 ICUs. Clonal characteristics of air isolates were compared with the
prospective clinical strains and the previously isolated strains of ICU patients over a 23-month period.

Results: Twenty-six (11.4%) air samples yielded A baumannii, of which 24 (92.3%) isolates were carbapenem-
resistant. The Acinetobacter concentration was the highest in bedside sampling areas of infected patients (0.39 CFU/
m?). Air isolates were clustered in 13 genotypes, and 7 genotypes (including 18 air strains) were clonally related
to the clinical strains of 9 ICU patients. One clone continued to be cultured over 27 days in ICU air, and air iso-
lates could be clonally related to 7-week retrospective and approximately 15-week prospective clinical strains.
Conclusions: The results of this study suggest that infected patients could spread significant amounts
of Acinetobacter to ICU air. These strains could survive in air for some weeks and could likely still infect
new patients after some months. Special control measurements may be required against the airborne
spread of Acinetobacter in ICUs.



Table 2
Genetic relationships of air and clinical isolates

Air Sampling Genotype DNA Band Pattern
ID Area ICU No S-Date Air Isolates Patient Isolate S-Date Relationship
Patient-A-1m ' 1 1] ] Clonal relation with Patient-A's
ICU center q : A3 | J | I 8013 clinical isolate (DL>95%)
Patient-C Bs-1m | | 11100 -
Patient-C Bs-2m 2 3/19/2013 | I 111 4l L | 1 A1 1230003 Clonal relation with Patient-B's
Patient-C Bs-3m | } i B8 clinical isolate (DL>96%)
ICU center I 3192013 | I -
Nurse desk ] 1 Wi l I
) . . ——
Storage corridor " 4/16/2013 ] | Al [ 1 11 3172013 Clon.al. rela‘tlon il Patmiu £
clinical isolate (DL.>99%)
ICU entrance | Nomam
Patient-D Bs-3m | 1] ] | ] Clonal relation with Patient-D's
/
i S 1l 3 3/20/2013 e | _ 111 R 1 3/19/2013 clinical isolate (DL>98%)
Patient-E Bs-2m 11 10 Clonal relation with Patient-E's
/ H . /
Patient-E Bs-1m " 2 Ll 11 1 [Nl 4172018 clinical isolate (DL>99%)
G et 11 3 /20/2013 | ' l None No clonal relation
15 Nurse desk 5a 11
. Clonal relation with Patient-F's
| Bl B ooz -7 :
: i : | | isolat ICU-I; DL>98Y
16 ICU center I 6 62012013 | Wl N { | 11 dimel os #)
‘ I l 10/1/2013 Clonal relation with Patient-G's
clinical isolate (in ICU-11; DL>=97)
ICU entrance n 7cs 6242013 | 1 TIHL A None No clonal relation
Nurse desk 1 8 7/10/2013 P 1 W None No clonal relation
ICU cent 9
19 Fca I 8/7/2013 | I il None No clonal relation
20 ICU entrance 9a |l Wi
21 Patient-H Bs-1m
- [— I 10 9/3/2013 'l II ll : : :: . I n ' I l ll 8/31/2013 Clonal relation with Patient-H's
A A clinical sample (DL>99%)
23 Nurse desk 10a | I A mn
ICU center 11 11 9/11/2013 | ! None No clonal relation
Storage room 11 12/C-S  11/20/2013 | WA None No clonal relation
26 Patient-I Bs-lm 1l 13 11202013 | | 1111 | | 181 B8 iisnny (Slomalmlation with Fatient Ty

clinical sample (DL>96%)

NOTE. Similarity cut off value 295% clonally related strains, 95%-97% subgroup, =98%-100% same genotype, and <95% no relation.
Bs, bedside; C-S, carbapenem-susceptible; DL, DL pattern; S-Date, sampling date.



Klinik

* Hastanelerde yatan hastalarda siklikla;
* Ventilatorle iliskili pndmoni (VIP)

Kateterle iliskili bakteriyemi

Uriner sistem infeksiyonlari (USI)

Yumusak doku infeksiyonlari

* Sepsis
* Menenjit

neden olabilen Acientobacter spp. infeksiyon
kontrolU ve tedavi basarisizliginin yani sira saglik
bakim giderlerinde de ciddi artisa yol acmaktadir

nnnnnnnn

Invasion and infection
of bloodstream

e o —

Biyofilmle iliskili infeksiyonlar gibi cok sayida farkli
infeksiyona ve agir seyreden klinik tablolara

Colonization

* Adherence to host cells

» Resistance to inhibitory
agents and conditions of
skin and mucosal surfaces

« Biofilm formation

* Quorum sensing

« Elicitation of inflammatory
respon

» Cytotoxicity

« [ron acquisition

» Resistance to serum and
complement activation

Environmen tal survival

Resistance to desiccation, disinfectants
and antibiotics
Use of various substrates for growth
Biofilm formation on surfaces,
equipment and devices
» Quorum sensing for regulation of,

for example, biofilm formation




6 of the 18 most alarming antibiotic resistance threats
cost the U.S. at least
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WHO’nun 2017 vyilinda yayinladigi Antibiyotige
Direncli Bakterilerin Oncelik Listesi'nde yer alan
CRAB, antibiyotige en acil ihtiyag¢ duyulan
bakteriler arasinda




Acinetobacter spp. Diren¢c Mekanizmalari

* ESBL Uretimi
 AmpC sefalosporinaz Uretimi (nadir)

* Serin-, metallo-, ve OXA-karbapenemaz v’ 2019 yilinda CDC’nin Antibiyotik Direnci
uretimi Laboratuvar’'nda (AR Lab Network) yapilan
: N p. , lizlerde CRAB izolatl %83’iind
* Aminoglikozid modifiye eden enzim analizlerde CRAS izolatlarinin %83 Unde

karbapenemaz genleri tespit edilmis:

.Ul’etlml Cogu Acinetobacter spp. icin ozellikli: OXA-23,
* llacin hedef bolgesinde degisiklik (DNA OXA-24/40, OXA-58

giraz mutasyonlari) Daha az oranda : KPC, IMP, NDM, VIM, OXA-48
* Eflliks pompasinin bulunmasi v' Karbapenemaz genleri siklikla ek direng genleri
* Porin proteinlerindeki mutasyon ve tasiyabilen plazmidler izerinde kodlanir ve

ta kip eden dl§ Zar gegirgenliéinde CRAB‘ ¢ok ilaca direngli hale getirir

azalma



CRAB Infeksiyonlari

* CRAB oOncelikle YBU’lerde solunum yolu infeksiyonlariyla, 6zellikle de
VIP’le iliskilendirilmistir

* CRAB infeksiyonlari mortalite, YBU’de kalis sliresi, artan hasta maliyeti
ve antibiyotik kullanimiyla anlamli bir iliski gdsterir

e 2022 yilinda yapilan randomize kontrolli calismalarda 28 glinlik mortalite
%45’i gecmekte*

*NEJM Evid. 2023 Jan;2(1):10.1056/evidoa2200131.
Lancet Infect Dis. 2023 Sep;23(9):1072-1084.



CRAB Infeksiyonlarinin Handikaplari

 Kritik hastalarda solunumsal kolonizasyonu infeksiyondan ayirt etmek
oldukca zor

* CRAB infeksiyonuna in vitro etkili olan ajanlarin akciger dokusuna ve
akciger epitel sivisina gecisinin kotu olmasi ve toksisiteleri nedeniyle
kullanimlari sinirli kalabilir

e Polimiksinlerin nefrotoksisite ve norotoksisite etkisi

* CRAB izolatlarina karsi antibiyotik duyarhliklarini belirlemeye yonelik klinik
sinir deger karmasasi
* Ampisilin sulbaktam, tigesiklin, polimiksin B



Table 1

In vitro antimicrobial activity of tigecycline and comparators against isolates of Acinetobacter baumannii by region (ATLAS, 2016-2018)

MIC (mg/fL)
Region Antimicrobial agent MICs, MICq, Range xS b4 | %R
Africa/Middle East (N = 366) Amikacin 64 >128 05->128 29.8 N/A 70.2
Colistin (N = 266°) 0.5 1 0.12->16 97.7 N/A 23
Levofloxacin 8 =16 0.06->16 15.0 0.5 344
Meropenem =32 =32 0.12->32 17.2 1.6
Tigecycline 1 2 0.03-=16 N/A N/A NT7
Asia/South Pacific (N = 862") Amikacin 64 =128 =025->128 42.7 N/A 573
Colistin (N = 534%) 1 2 0.12->16 97.6 N/A 24
Levofloxacin 8 =16 0.015-=16 28.7 0.8 1
Meropenem >32 =32 0.015-=32 314 1.0
Tigecycline 0.5 2 0.03-=16 N/A N/A NT7
Europe (N = 2146) Amikacin 64 =128 =025->128 419 N/A 58.1
Colistin (N = 11849) 0.5 2 <0.06->16 92.7 N/A 7.3
Levofloxacin 8 =16 =0.008->16 289 0.5 0.6
Meropenem =32 =32 0.03->32 338 3.1 6
Tigecycline 0.5 2 =0.008->16 N/A N/A 77
Latin America (N = 550) Amikacin 32 =128 0.5->128 28.2 N/A 71.8
Colistin (N = 3237) 0.5 1 =0.06->16 98.8 N/A 1.2
Levofloxacin 8 =16 0.03->16 17.6 0.9 3
Meropenem =32 =32 0.03-=32 19.6 2.0
Tigecycline 0.5 1 0.015-=16 N/A N/A N7
North America (N = 396) Amikacin 4 64 0.5->128 775 N/A 225
Colistin (N = 227%) 0.5 1 =0.06-=16 98.7 N/A 1.3
Levofloxacin 0.5 >16 0.03-=16 55.3 2.0 J
Meropenem 1 =32 0.06-=32 63.6 58
Tigecycline 0.25 1 0.015-=16 N/A N/A A
Global (N = 4320") Amikacin 64 >128 <0.25->128 425 N/A 57.5
Colistin (N = 25347) 0.5 1 =0.06->16 95.5 N/A 45
Levofloxacin 8 =16 =0.008->16 28.7 0.8 06
Meropenem =32 =32 0.015-=32 329 2.7 *
Tigecycline 0.5 2 =0.008->16 N/A N/A 17

MIC, minimum inhibitory concentration; MICs,, MIC at which 50% of isolates inhibited; MICq,, MIC at which 90% of isolates inhibited;

%S, percentage of isolates susceptible; %I, percentage of isolates intermediate; %R, percentage of isolates resistant;

N/A, breakpoints not available.

# N values in brackets are the number of isolates tested against colistin.
® In 2017, only isolates collected in Asia/South Pacific had colistin data (N = 10).



Journal of Hospital Infection 98 (2018) 260263

Available online at www .sciencedirect.com

Journal of Hospital Infection

journal homepage: www.elsevier.com/locate/jhin

Rapid emergence of colistin resistance and its impact
on fatality among healthcare-associated infections

M. Aydin **, O. Ergb’nijlb, A. Azap °, H. Bilgin , G. Aydin“*, S.A. Cavus’, 2014-2015 yillari

Y.Z. Demlroglu HLE, AI|§kan 0. Memlko'glu S. Menek§e 3 KayaJ * 20 merkez

N.A. Demir“, I. Karaoglan S. Ba§aran 3 G Hatlpoglu 3= Erdmg : e 1556 Gram-negatif SBIl
E. Yllmaz A, Tumtiirk®, Y. Tezer®, H. Demlrkayaq $E Cakar o

2 Keske ® S Tekmb, C. Yardima ®, C. Karakoc®, P. Ergen", O. Azapq, * Fatalite %42

L MulaZImoglu 0. Ural®, F. Can”, H. Akalin®, TUI’kISh Socnety of Clinical
Microbiology and Infectious Diseases, Healthcare-related Infections Study
Group, Turkey

Antibiotic resistance rates in 1556 episodes of healthcare-associated Gram-negative bacteraemia

Species N (%) of isolates that were resistant to:

Carbapenems Fluoroquinolones  Third-generation cephalosporins ~ Aminoglycosides Colistin
Acinetobacter baumannii N — 437 401 (91.8) 389 (89.0) 410 (93.8) 310 (70.9) 9(2.1)

Klebsiella pneumoniae N — 416 16 266 (63.9 320 (76.9) 200 (48.1 (16.1)

(51.9) (63.9) ( (48.1)
Escherichia coli N — 339 34 (10.0) 189 (55.8) 203 (59.9) 103 (30.4) 3 (0.9)
Pseudomonas aeruginosa N = 205 88 (42.9) 102 (49.8) 103 (50.2) 5(31.7) 18 (8.8)
Enterobacter cloacae N — 159 37 (23.3) 46 (28.9) 9 (37.1) 1(32.1) 9 (5.7)
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Tablo 3. Tiirkiye'de saghk hizmeti iliskili enfeksiyonlarin enfeksiyon tiiriine gore etken dagihimi, 2022.

Tiim

Mikrooreamizmalar Enfeksivoniar nimoni ViP Vio USE Ki-iYE KDE SKIi-KDE CAE

\ 0 Sawi Yo Saw Yo Saw1 %o Sawi Yo Sawvi %o Saw1 %o Sawi %o Saw %
Gram pozitif koklar 6678 124 | 117 | 42 | 222 | 2.6 53 30 | 133 | 83 | 564 | 7.8 [ 1563 | 20.0 | 2753 | 164 | 706 | 21.2
S. aureus 1658 3.1 91 3.3 164 1.9 40 2.3 9 0.6 35 0.5 | 440 | 5.6 449 2:7 266 8.0
Koagiilaz negatif
staﬁ?okoklaerg 1678 3.1 8 0.3 14 0.2 4 0.2 2 0.1 9 0.1 339 | 43 920 5.5 209 6.3
Enterococcus spp 3167 5.9 8 0.3 20 0.2 4 0.2 | 121 75 [ 512 | 7.1 | 739 | 94 | 1345 [ 8.0 [ 215 6.4
Streptococcus spp 131 0.2 10 0.4 19 0.2 4 0.2 | 0.1 5 0.1 30 0.4 25 0.1 14 0.4
Diger gram (+) koklar 44 0.1 0 0.0 5 0.1 1 0.1 0 0.0 3 0.0 15 0.2 14 0.1 2 0.1
Gram (-) koklar 2 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.0 1 0.0 0 0.0
Gram (+) basiller 148 0.3 23 0.8 40 0.5 4 0.2 0 0.0 1 0.0 11 0.1 30 0.2 20 0.6
Enterobacterales 16951 | 31.4 | 895 | 32.1 | 2319 | 27.1 | 461 | 26.4 | 845 | 52.5 | 3472 | 48.3 | 2058 | 26.3 | 4340 | 25.8 | 1225 | 36.7
Citrobacter spp 86 0.2 7 0.3 7 0.1 2 0.1 5 0.3 11 0.2 14 0.2 17 0.1 15 0.4
Enterobacter spp 1025 1.9 63 23 130 1.5 15 0.9 38 24 186 | 2.6 | 123 1.6 254 1.5 120 3.6
Escherichia coli 3197 5.9 103 | 3.7 | 186 | 22 33 1.9 [ 313 | 195 | 1004 | 140 | 404 | 5.2 457 2.7 | 445 | 133
Klebsiella spp 11259 | 20.8 | 668 | 24.0 | 1820 21.3 | 378 | 21.6 | 445 | 27.7 | 2013 | 280 [ 1341 | 17.1 | 3195 | 19.0 | 536 | 16.1
Proteus spp 596 1.1 24 0.9 85 1.0 18 1.0 29 1.8 167 | 2.3 40 0.5 129 0.8 46 1.4
Serratia spp 548 1.0 28 1.0 68 0.8 11 0.6 10 0.6 26 0.4 112 1.4 226 1.3 30 0.9
Diger
Engterobac teraleirien 240 0.4 2 0.1 23 0.3 4 0.2 5 0.3 65 0.9 24 0.3 62 0.4 33 1.0
b“::;::{.g:""‘”“f eram () | 29521 | 50.9 | 1699 | 61.0 | 5894 | 68.9 | 1218 | 69.8 | 626 | 38.9 | 3061 | 42.6 | 3524 | 45.0 | 7642 | 45.4 | 1346 | 403
Acinetobacter spp 12793 | [23.7_1) 809 [{29.0 ) 2968 ||34.7 ) 694 [139.7)] 263 | 164 | 1086 | 15.1 [ 1705 | 21.8 | 3623 | 21.5 | 535 | 16.0
Pseudomonas spp 13785 [ 25.5 | 809 | 29.0 | 2656 | 31.0 | 494 | 28.3 | 358 | 223 (1954 | 27.2 | 1692 | 21.6 | 3696 | 22.0 [ 791 | 23.7
Stenotrophomonas spp 683 1.3 58 24 193 | 2.3 24 1.4 4 0.2 12 0.2 82 1.0 251 1.5 13 0.4
Burkholderia spp 93 0.2 1 0.0 15 0.2 B 0.2 | 0.1 3 0.0 16 0.2 41 0.2 3 0.1
Haemophilus spp 20 0.0 11 0.4 5 0.1 0 0.0 0 0.0 0 0.0 1 0.0 1 0.0 0 0.0
Diger non-fermantatif 147 0.3 11 0.4 57 0.7 2 0.1 0 0.0 6 0.1 28 0.4 30 0.2 4 0.1
| gram negatfif basiller




Tablo 4. Acinetobacter baumannii’nin etken oldugu saghk hizmeti iligkili pndmoni tamilar icin antibiyogram sonuc¢ dagihm, 2022.

Bagisikhk sistemi
baskilanmis hastada
Antibiyotik pnomoni

P W W i W
0 0 . 0 .
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Spesifik laboratuvar Ventilator iligkili )
bulgular: olan pnomoni pnomoni Ventilator Hiskili Olay
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Tablo 6. Acinetobacter baumannii’nin etken oldugu saghk hizmeti iliskili kan dolasimu enfeksiyonu tamlan icin
antibivogram sonuc¢ dagihimi, 2022.
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Tablo 7. Acinetobacter baumannii’nin etken oldugu cerrahi alan enfeksiyonu tamlan icin antibiyogram sonu¢ dagihimi, 2022.
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Istanbul Tip Fakiiltesi
Acinetobacter spp. Karbapenem Direnci Verileri

ik 4 ay verisi yok Son 2 ay verisi yok
A 4 A 4
2019 2020 2021 2022 2023
(n=150) WEPAY) (n=255) (n=126) (n=115)

Imipenem %71 %83 %82 %79 %83
Meropenem %66 %83 %82 %79 %82
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CRAB Infeksiyonlarinda Ampisilin-sulbaktam

 Ampisilin-sulbaktam (SAM), PBP hedeflerinin doymasi icin IDSA 2023 rehberinde
yiksek doz 6nerilir (6-9 gr)

Kombine tedaviyle onerilmekte

Direncli olsa bile etkinligini koruyacaktir ve tedavide kullanilabilir

2017 yilinda yapilan bir meta-analizde* 2118 hasta:

* Sulbaktam temelli rejimin polimiksin ve tetrasiklin temelli rejimlere gére mortaliteyi daha fazla
azaltici etkisi var

2021 yilinda yapilan bir meta-analizde** 1835 hasta:

e SAM’In ikinci bir ajanla kombinasyonu kritik hastalarda mortaliteyi azaltan en etkili rejim,
nefrotoksisite de daha az

* Crit Care 2017; 21(1): 319.
** J Glob Antimicrob Resist 2021; 24: 136- 47.



CRAB Infeksiyonlarinda
Sulbaktam-durlobaktam

* Sulbaktam-durlobaktam (SUL-DUR) bakterisidal
bir beta laktam-beta laktamaz inhibitoru

 Durlobaktam Ambler A,C,D sinifi beta-
laktamazlara (OXA dahil) etkili

* |n vitro calismalarda durlobaktam sulbaktamin
cok ilaca direncli Acinetobacter turlerine karsi
aktivitesini guclendirir

* Durlobaktam korumasiyla daha az dozda
sulbaktam PBP hedeflerine ulasir

[ . 'J
XACDURO =
(sulbactam for injection; e
duriobactam for injection) e
C0-packaged for intravenous u-;u’ st
Ourlobactam must be e
administered with Sulbactam il
—
Single-dose kit ~ 1 9/1 g per kit %
|l?-'-"f"-m:{;.
mﬂ-"’.}.':’ b
mz‘f";""‘.},:x
ol
— e %
E3EnTass = ’):;‘_‘;';—
o
e 9 'Pmm"

Mayis 2023’te VIiP ve nozokomiyal
pnomoni igin FDA onayi aldi

4x1 flakon (4 gr sulbaktam)



@ W Efficacy and safety of sulbactam-durlobactam versus colistin
" forthe treatment of patients with serious infections caused
by Acinetobacter baumannii-calcoaceticus complex:
a multicentre, randomised, active-controlled, phase 3,
non-inferiority clinical trial (ATTACK)

» ATTACK calismasinda, CRAB ile iliskili nozokomiYaI pnémoni, VIP ve bakteriyemi
olan hastalarda SUL-DUR, kolistin ile karsilastirildi

(imipenem-silastatin ile kombinasyon halinde)

* SUL-DUR'un klinik yanit acisindan kolistinden daha diistik olmadigi, ayni
zamanda ¢ok daha olumlu bir guivenlik profiline sahip oldugu gosterildi

* SUL-DUR’un tolerasyonu iyiydi;

* En sik gorulen yan etkiler bas agrisi, mide bulantisi ve enjeksiyon bdlgesinde flebitti

Lancet Infect Dis 2023; 23: 1072-84



antibiotics

Systematic Review

Efficacy of Cefoperazone Sulbactam in Patients with
Acinetobacter Infections: A Systematic Review of the Literature

Gowthami Sai Kogxlathota Jagirdhar ', Kaanthi Rama 2, Shiva Te]a Reddy?,

Rakhtan K. Qasba *(, Praveen Reddy Elmah 3, Rahul Kashyap

Harsha Pattnaik 3,
!, Marco Schito 7 and Nitin Gupta %*/

! Department of Medicine, Saint Michaels Medical Center, Newark, NJ 07104, USA

NS e woR

Tucson, AZ 85718, USA

Gandhi Medical College and Hospital, Secunderabad 500003, Telangana, India

Lady Hardinge Medical College, New Delhi 110001, India

Green Life Medical College and Hospital, Dhaka 1205, Bangladesh

Interventional Pain Medicine, University of Louisville, Louisville, KY 40208, USA

Critical Care Medicine, Department of Anesthesiology, Mayo Clinic, Rochester, MN 55092, USA
CURE Drug Repurposing Collaboratory (CDRC), Critical Path Institute, 1730 E River Rd,

% Department of Infectious Disease, Kasturba Medical College, Manipal, Manipal Academy of Higher

Education, Manipal 576104, India
*  Correspondence: nityanitingupta@gmail. com

Antibiotics 2023, 12, 582.

Abstract: Introduction: Acinetobacter baumannii (AB) is a multidrug-resistant pathogen commonly
associated with nosocomial infections. The resistance profile and ability to produce biofilm make
it a complicated organism to treat effectively. Cefoperazone sulbactam (CS) is commonly used to
treat AB, but the associated data are scarce. Methods: We conducted a systematic review of articles
downloaded from Cochrane, Embase, PubMed, Scopus, and Web of Science (through June 2022)
to study the efficacy of CS in treating AB infections. Our review evaluated patients treated with
CS alone and CS in combination with other antibiotics separately. The following outcomes were
studied: clinical cure, microbiological cure, and mortality from any cause. Results: We included
16 studies where CS was used for the treatment of AB infections. This included 11 studies where CS
was used alone and 10 studies where CS was used in combination. The outcomes were similar in
both groups. We found that the pooled clinical cure, microbiological cure, and mortality with GS
alone for AB were 70%, 44%, and 20%, respectively. The pooled clinical cure, microbiological «
and mortality when CS was used in combination with other antibiotics were 72%, 43%, and 21%
pectively. Conclusions: CS alone or in combination needs to be further explored for the treatment

of AB infections. There is a need for randomized controlled trials with comparator drugs to evaluate
the drug’s effectiveness.



CRAB Infeksiyonlarinda Polimiksinler

* CRAB infeksiyonlarinda polimiksin B kombine tedaviyle 6nermekte

* Klinik calismalar siklikla kolistinle yapilmis olmasina karsin polimiksin B kolistine
giireI aha olumlu FK profile sahip oldugundan, IDSA 2023 rehberinde polimiksin B
oncelenmis

* Kolistinin CRAB ile iliskili USI’"de daha uygun olabilecegini belirtmisler

e Polimiksinlerin monoterapide dezavantajlari;
* Geleneksel dozlarda yeterli serum konsantrasyonuna ulasamamasi
* Yuksek dozlarda gorulen nefrotoksisite
* Bu nedenle yetersiz kalan bakterisidal aktivite

* |V polimiksin B aktivitesi pulmoner epitel sivisinda suboptimal dlizeylerde ve
genelde akcigerde yeterli bakterisidal etkiye ulasamiyor



CRAB Infeksiyonlarinda Inhaler Antibiyotikler
VIP'de:

* Inhaler kolistin, fosfomisin ve amikasinin plaseboyla karsilastirildigi
calismalarda inhaler tedavinin klinik yanita katkisi bulunmamis*

* 13 calismanin dahil edildigi bir meta-analizde ise inhaler antibiyotik
tedavisinin semptom sidresini kisalttigl ancak YBU yatis sliresi, ventilasyon
ginunun kisalmasi ve sagkalim tzerine katkisinin bulunmadigi
gosterilmis™*

Akciger dokusuna yetersiz penetrasyon

llag dagilim dengesiz * Rattanaumpawan P, J Antimicrob Chemother 2010; 65(12): 2645-9
Bronkokonstriksiyon riski Kollef MH, Chest 2017; 151(6): 1239-46.
Niederman MS, Lancet Infect Dis 2020; 20(3): 330-40
**Qin JP, Sci Rep 2021; 11(1): 6969



CRAB Infeksiyonlarinda Tetrasiklin Turevleri

* Yuksek doz minosiklin ve tigesiklin kombine tedaviyle
dnerilmekte

* Yuksek doku dagilimi, zayif serum ve idrar konsantrasyonu

* CLSI’'da minosiklin icin zon caplari ve MIK degerleri
belirtildiginden ve daha uzun sureli klinik deneyimden
dolayi IDSA 2023 rehberinde minosiklini 6n plana alinmis

* Eravasiklin ikisinin kullanilamadigi durumlarda kullanilabilir,
veri cok az
e Serum duzeyleri tigesikline gore yuksek
* FDA komplike batin ici infeksiyon icin onay verdi




CRAB Infeksiyonlarinda Sefiderokol 2%

e L

* Sefiderokol, huicre girigini kolaylastirmak ve ylksek periplazmik konsantrasyonlar
elde etmek icin bakteriyel demir transport mekanizmasini kullanan yeni bir
siderofor sefalosporindir

* Karbapeneme direngli Enterobacterales, Acinetobacter baumannii, Pseudomonas
aeru)ginosa, Stenotrophomonas maltophilia ‘ya etkili (metallo-beta-laktamaz ya da
OXA

* FDA tarafindan 2019 yilinda komplike liriner sistem infeksiyonlari, nozokomiyal
pnomoni ve VIP tedavisi icin onaylanmistir

* Renal yetmezlikte doz ayari gerekiyor



@+\ M Efficacy and safety of cefiderocol or best available
~ therapy for the treatment of serious infections caused by
carbapenem-resistant Gram-negative bacteria
(CREDIBLE-CR): a randomised, open-label, multicentre,
pathogen-focused, descriptive, phase 3 trial

Matteo Bassetti, Roger Echols, Yuko Matsunaga, Mari Ariyasu, Yohei Doi, Ricard Ferrer, Thomas P Lodise, Thierry Naas, Yoshihito Niki,
David L Paterson, Simon Portsmouth, Julian Torre-Cisneros, Kiichiro Tayoizumi, Richard G Wunderink, Tsutae D Nagata

101 sefiderokol, 51 en iyi tedavi Ama Acinetobacter Ozellikle de

%45 pnomoni Sefiderokol etki kolunda mortalite Acinetobacter spp. ile
%31 kan dolasim yolu inf. mekanizmasi geregi neden fazla? daha ¢ok ¢alisma ve
%24 komplike USI cok basarili gériintiyor. Komorbidite mi? gercek yasam verisine

Etkinlik azhigi mi? ihtiyag var.

%46 Acinetobacter spp.

1 1

Mikrobiyolojik ve klinik etkinlik  Tim nedenlere bagh mortalite

diger grupla benzer (%50 vs %18)
Lancet Infect Dis 2021; 21(2): 226-40.



Clinical efficacy and safety of cefiderocol in the treatment of acute

bacterial infections: A systematic review and meta-analysis of

randomised controlled trials

Shun-Chung Hsueh?, Chien-Ming Chao”, Cheng-Yi Wang®, Chih-Cheng Lai"
Chao-Hsien Chen®""*

descriptive, phase 3

negative pathogen

days

Table 1
Characteristics of the included studies.
Study, year Study design Study Study site Study population No. of patients Dose regimen
published duration (ITT population)
Cefiderocol Comparator Cefiderocol Comparator
Portsmouth et al,  Double-blind, 2015-2016 65 hospitals in  Adults with Gram- 300 148 1-h infusion of 1-h infusion of
2018 [25] non-inferiority, 15 countries negative cUTI cefiderocol (2g) imipenem/
phase 2 trial every 8h for 7-14  cilastatin (1g each)
days every 8h for 7-14
days
Waunderink et al.,  Randomised, 2017-2019 76 hospitals in  Adults with Gram- 148 150 3-h infusion of 3-h infusion of
2021 (APEKS-NP  double-blind, 17 countries negative NP cefiderocol (2g) meropenem (2 g)
trial) [26] non-inferiority, every 8h for 7-14 every 8h for 7-14
phase 3 trial days days
Bassetti et al,, 2021 Randomised, 2016-2019 95 hospital in  Adults with NP, BSI 101 49 3-h infusion of Best available
(CREDIBLE-CR open-label, 16 countries or sepsis, or cUTI cefiderocol (2g) therapy for 7-14
trial) [27] pathogen-focused, and a CR-Gram- every 8h for 7-14  days

study

ITT, intention-to-treat; cUTI, complicated urinary tract infection; NP, nosocomial pneumonia; BSI, bloodstream infection; CR, carbapenem-resistant.

Table 3
Microbial distribution in the study populations.

Sefiderakol ve karsilastirmali kol arasinda:

Pathogen No. (%) of indicated pathogen isolated
Portsmouth et al., 2018 [25] :I;/lgln)d[zr(x)rllk et al., 2021 (APEKS-NP  Bassetti et al,, 2021 (CREDIBLE-CR trial) [27] Klinik yan it
Cefiderocol Comparator Cefiderocol Comparator Cefiderocol (n=87) Comparator (n=40) 14 ve 28 gu n I u k mo rta I |te
(n=252) (n=119) (n=145) (n=147) k b | k dk
Escherichia coli 152 (60.3) 79 (66.4) 19 (131) 22 (15.0) 2(23) 1(2.5) Mikro IyOlOJIK €radikasyon
Klebsiella pneumoniae 48 (19.0) 25 (21.0) 8 (33.1) 44 (29.9) 27 (31.0) 12 (30.0) . . . .
Acinetobacter baumannii 0 (0) 0 (0) 23 (15.9) 24 (163) 37 (42.5) 17 (42.5) Ciddi istenm eyen et ki
Pseudomonas aeruginosa 18 (7.1) 5(4.2) 24 (16.6) 24 (16.3) 12 (13.8) 10 (25.0) o o o o o
Stenotrophomonas 0(0) 0(0) 1(0.7) 3(20) 5(5.7) 0(0) Istenmeyen etki nedeniyle tedaviyi birakma
maltophilia
Enterobacter cloacae 9(3.6) 1(0.8) 7(4.8) 8 (5.4) 2(23) 0 (0) acisl ndan FARK YOK!
Proteus mirabilis 17 (6.7) 2(1.7) NA NA 0(0) 0 (0)
Others 8(3.2) 7 (5.9) 38 (26.2) 42 (28.6) A. nosocomialis: 2 (2.3), E. cloacae: 2 0 (0)

(23)

NA, not applicable.

J Glob Antimicrob Resist. 2021 Mar:24:376-382.
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A brigf timeling of notewnrthy CRAE dinical trials. *Full reeults have not yet been published. Abbreviatons: CR, carbapenemseeistant CRAB, carhapenem-resistant Adnetohacter hasmamni va macatious complex MOR,

Son 2 dekadda CRAB
infeksiyonlari buytk 6l¢ide
anekdotlar ve gozlemlerle
yonetilmisken

Son yillarda yapilan;
*Randomize kontrollii
c¢alismalar

*FK-FD galismalan
*Yeni antibiyotiklerin
gelistirilmesi

CRAB infeksiyonlarinin
tedavisine katki sagladi

Tdm hastalar icin ise genel
olarak kombinasyon tedavisi
gecerliligini korumaktadir



Monoterapi vs. Kombine Tedavi

Kombine tedavi infeksiyon

Kolistin
Kolistin
Kolistin
Kolistin

Kolistin

Kolistin

Meronem/kolistin

Kolistin

Kolistin + rifampisin
Kolistin + rifampisin
Kolistin + rifampisin
Kolistin + fosfomisin

Kolistin + meropenem
Kolistin + meropenem
Meronem/ampisilin

sulbaktam

Kolistin + sulbaktam

invazif CRAB inf.
CRAB pndmonisi
Kolistine direncli AB
CRAB inf.

CRAB bakteriyemisi,
pndmonisi, USI
CRAB bakteriyemisi,
pnomonisi

CRAB pnomonisi

CRAB pndmonisi ‘

Calismalarda kolistin dozlari
tutarsiz ve belirsiz, bu nedenle
bildiriimemis

Polimiksin kolunu iceren sekiz
calismanin hicbiri, kolistinden
daha olumlu farmakokinetik
profile sahip olan polimiksin B'nin
etkisini arastirilmamis

Sadece bu calismada 5. glinde
klinik yanit agisindan belirgin
fark oldugundan (%16 vs. %70)
kombine tedavi 6nerilmekte

Clinical Infectious Diseases, ciad428, https://doi.orq/10.1093/cid/ciad428



https://doi.org/10.1093/cid/ciad428

CRAB Infeksiyonlarini Onleme

e Karbapenem kullaniminin sinirlandiriimasi

* YBU’ye kabul edilen hastalarda rektal tasiyicilik bakilmasi

* YBU’ye yeni kabul edilen hastalarin ayrilmasi

* %2’lik klorheksidin ile gtinlik banyo

* Saglik calisanlarina duzenli infeksiyon kontrol 6nlemleri egitimi
* Yeterli ve etkili cevresel temizlik ve dezenfeksiyon

* Ventilator kullaniminin olabildigince azaltiimasi



Ampisilin-sulbaktam (SAM)
(yuiksek doz)

Polimiksin B

Tetrasiklin tiirevleri (yuksek
doz)

Sefiderokol

Polimiksin B ve tetrasiklin
tiirevlerinin en az 1 etkili
ajanla kombinasyonu

Yiiksek doz, uzun infilizyon
karbapenem

Polimiksin + meropenem
kombinasyonu

Rifampinler

inhaler antibiyotikler

ESCMID 2022

Duyarliysa 6neriyor

SAM’a direncliyse
oneriyor

SAM’a direncliyse
oneriyor

Onermiyor

Agir siddette inf.

Meropenem MiK < 8mg/!
ise oneriyor

Onermiyor

Onermiyor

Degerlendirilmemis

IDSA 2022
Hafif siddette inf. (9gr)

Hafif siddette inf.

Hafif siddette inf.

Diger antibiyotiklere refrakter inf.
veya intolerans durumunda
oneriyor (kombine)

Orta ve agir siddette inf.

Orta ve agir siddette inf.

Onermiyor

Onermiyor

Onermiyor

IDSA 2023

Kombine tedaviyle 6neriyor (6-9 gr)
Kombine tedaviyle oneriyor

Kombine tedaviyle oneriyor

Diger antibiyotiklere refrakter inf.
veya intolerans durumunda
oneriyor (kombine)

Oneriyor

Onermiyor

Onermiyor

Onermiyor

Onermiyor
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* Yiiksek doz ampisilin-sulbaktam

Sulbaktam/durlobaktam (tlkemizde yok, veri az)

Polimiksin B

Yiiksek doz tigesiklin veya minosiklin (farmakolojik 6zellikleri gbz dniinde bulundurularak)
Sefiderakol (lUlkemizde yok)

Tedavi yaniti alinana kadar m(]mliwe iki aktif ajanla kombinasyon tedavisi verilmeli

Fosfomisin ve rifampisinli kombinasyonlar, inhaler tedaviler, ylksek doz ve uzun inflizyon
karbapanem onerilmiyor

Duyarlilik testi sonuclari, infeksiyon bolgesi ve CRAB ifin yerel epidemiyolojik bilgilere dayali
olarak bireysellestirilmis tedavi rejimlerinin olusturulmasi gerekecektir

* Yerel rehberler

Daha fazla veri elde edilinceye kadar tedaviye tclincu bir ajanin eklenmesi klinik yanitin geciktigi
veya tekrarlayan infeksiyonlari olan hastalar icin saklanmalidir

TESEKKURLER...



