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Kisaltmalar

 MDR; multi-drug resistant

* XDR; extensive-drug resistant

* PDR; pandrug resistant

 DTR; difficult to treat resistance

e CID; coklu ilac direncli

* YID; yaygin ilac direncli

* PA; Pseudomonas aeruginosa

* CR; carbapenem resistant

* CRE; carbapenem resistant Enterobacterales
* KDE; karbapeneme direncli Enterobacterales
e CAZ-AVI, CZA; seftazidim avibaktam

* C/T: seftolozan-tazobaktam



Pseudomonas aeruginosa

2017, DSO,

* Pseudomonas aeruginosa (PA); “kritik 6neme sahip” patojenler listesinde

2016-2017; 28 Avrupa ulkesi
» Hastane iliskili infeksiyonlarda Pseudomonas aeruginosa; 5. en sik etken
* Prevalansi %7.1
e YBU’de prevalansi %23, MDR prevalansi %48.7

Sondayla iliskili liriner sistem infeksiyonlarinda ve ventilatorle iliskili
pnomonilerde en sik 3 etkenden biri

SENTRY strveyans verileri
 1997-2016; 200 merkezden, 52.022 PA susu
* %24.9, %17.6 ve %0.1’i sirastyla MDR, XDR ve PDR

1. Suetens, C. et al. Prevalence of healthcare-associated infections, estimated incidence and composite antimicrobial resistance index in acute care
hospitals and long-term care facilities: Results from two European point prevalence surveys, 2016 to 2017. Eurosurveillance 2018.
2. Ribeiro, C.D.S. et al. Pseudomonas aeruginosa in the ICU: Prevalence, resistance profile, and antimicrobial consumption. Rev. Soc. Bras. Med. Trop.

. Yale Tal
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Pseudomonas aeruginosa

* 2020, ECDC
* %30.1'i 21 antibiyotige direncli

* Karbapenem, florokinolon, seftazidim, piperasilin-tazobaktam,
aminoglikozid

* %17.3’U 22 antibiyotige direncli




Fig. 6 P. aeruginosa: percentage of invasive isolates with resistance to carbapenems (imipenem/meropenem), by
country/area, WHO European Region, 2020

Total number of invasive isolates tested (n) and percentages of isolates with resistance phenotype (%), by bacterial species and antimicrobial group/agent, Turkey, 2016—-2020

Bacterial species Antimicrobial group/agent 2t | it i l i
P group/ag Lo ] % | o [ % [ o [ % [ o J % [ o [ % |

E. coli Aminopenicillin (@moxicillin/ampicillin) resistance 2886 78.7 3652 7.7 4154 76.7 4290 78.8 3562 761
Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance 3897 527 4337 52.7 4923 53.2 4 B4T 54.7 4342 53.4
Carbapenem (imipenem/meropenem) resistance 3863 31 431 27 4759 2.6 4966 3.0 4347 3.7
Fluoroguinolone {ciprofloxacin/ievofloxacin/efloxacin) resistance 3670 50.3 4022 52.3 4606 52.2 4853 517 4193 50.1
Aminoglycoside (gentamicin/tebramycin) resistance 3677 27.4 4083 26.6 4785 24.4 4617 25.8 421 237
Combined resistance to third-generation cephalosporins, fluoroquinolones and aminoglycosides 3433 19.2 3755 18.8 4477 17.7 4 496 18.3 4078 16.5
K. pneumoniae Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance 2862 72.2 3157 720 3766 72.0 3977 74.0 4501 76.9
Carbapenem (imipenem/meropenem) resistance 2836 295 3165 32.5 3641 34.4 4028 39.4 4517 48.2
Fluoroguinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance 2769 54.9 3009 611 3557 62.6 3933 64.8 4276 69.0
Aminoglycoside (gentamicin/tobramycin) resistance 27m 47.6 2991 44.6 3632 45.9 3925 44.8 4 405 46.6
Combined resistance to third-generation cephalosporins, fluoroquinolones and aminoglycosides 26N 383 281 389 3442 39.9 3 689 40.5 4156 "
P. aeruginosa Piperacillin-tazobactam resistance 1203 30.9 1491 372 1646 34.0 1533 344 1365
Ceftazidime resistance 1286 24.3 1481 30.0 1700 26.8 1645 28.0 1468
Carbapenem (imipenem/meropenem) resistance 1281 373 1552 374 1682 37.5 1712 38.4 1547
Fluoroquinalone (ciprofloxacin/levofloxacin) resistance 1252 35.1 1525 35.6 1674 32.7 1637 35.2 1503
Aminoclycacida teentamicin tabramycin) racictance 1305 272 1519 26.7 1730 19.0 1681 20.8 769
Combined resistance to x 3 antimicrobial groups (among piperacillin-tazobactam, ceftazidime, 1090 282 1279 31.7 1451 27.8 1424 301 672
carbapenems, fluoroquinolones and aminoglycosides)*
Acinetobacter spp. ADapeEnt L CTopenem) 1e515la 2373 916 2540 915 2643 92,2 2390 90.4 3165 §
Fluoraquinolone (ciprofloxacin/tevofloxacin) resistance 2324 921 2505 92.6 2575 94.4 23N 90.7 3064 93.6
Aminoglycoside (gentamicin/tobramycin) resistance 2408 777 2558 78.3 2706 791 2404 80.3 3IN7 86.1
Combined resistance to carbapenems, fluoroquinolones and aminoglycosides 2266 75.6 240 778 2526 793 2362 79.6 3039 84.7
S. aureus MRSA® 1887 2.7 3142 258 3316 29.6 3407 313 3591 334
S. pneumoniae Penicillin non-wild-type* 174 471 213 46.0 243 43.6 212 50.9 128 53.9
Macrolide {azithromycin/clarithromycin/erythromycin) resistance 163 393 205 395 17 373 m 37.0 n9 345
Combined penicillin non-wild-type and resistance to macrolides’ 155 29.7 186 29.0 21 28.0 200 325 1w 274
E, foecalis High-level gentamicin resistance 767 60.2 1125 38.0 1337 36.9 1914 33.5 2040 296
E. faecium Vancomycin resistance 1467 14.6 1551 13.2 1570 13.6 1797 13.3 2201 15.4
% The aminoglycoside group includes only tobramycin fram 2020 onwards:
B MRSA | calculated as resistance to cefoxitin or, If not available, oxacillin
C Penicillin results are basad on penicillin or, IF not available, oxacillin, For S, pneumoniae, the term pepicillin nan-wild-type is used in this report, referring Lo S, pneumoniae isolates reported by the local laboratories as susceptible increased
exposure (1) or resistant (R) to penicillin, assuming MIC to benzylpenicillin above those of wild-type isolates (> o.06 mg/L). The qualitative susceptibility categaries (S/I/R)-as reported by the laboratory are used, since quantitative susceptibility
information is missing for a large parl of the data. Laboratories not using EUCAST clinical breakpoints might define the cut-off values for the susceptibility categorias differently

https://www.ecdc.europa.eu/sites/default/files/documents/Joint-WHO-ECDC-AMR-report-2022.pdf



Tanimlar

2008 yili CDC, 2011 Magiorakos

o M~lliiilan Adivvauwm~i i IANARD)
Criteria for defining MDR, XDR and PDR in Enterobacteriaceae
MDR: non-susceptible to =| agent in 23 antimicrobial categories.
XDR: non-susceptible to 2| agent in all but <2 categories.

MDR, XDR, PDR tanimlamalari epidemiyolojik olarak kullanish olsa da ...
Tanimlama ¢ok pratik olmayabilir

Tanimlamada her antibiyotik sinifi esit olarak derecelendiriliyor

° MDR, XDR Gram negatif bakterilerle infeksiyonlar her zaman kotu klinik

sonugclarla iliskili olmayabilir
Daha pratik, tedavi kisitlayici direng varligini géz 6ntine alan, hasta basinda
tedavi yonlendirmede kullanisli olabilecek tanimlamalara ihtiyag...




TedaV|5| ZOr...

Pseudomonas aeruginosa icin DTR vs. KD prevalansi farki

cok belirgin i

KD, Genislemis spektrumlu sefalosporin direnci ve FQ &
direncinin mortalite ile iliskisi anlamli degil (PA icin)
DTR PA icin “adjusted risk of mortality” anlamli ytksek
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DTR- Difficult to treat
resistance
Tedavisi Zor...

* 2018, yeni bir konsept “DTR”

* Birinci secenek antibiyotikler arasinda tedavi kisitlayan direnc
varlhigi

* Beta laktamlarin hepsine

* Karbapenemler ve beta laktam-beta laktamaz
inhibitori kombinasyonlari dahil

* Florokinolonlara direncg




DTR-
Pseudomonas aeruginosa

seftazidi
tazobakta priastatin,
meropeneg '
aztreona




Pseudomonas aeruginosa’da duyarlilik testleri

Table 1 Breakpoint interpretations applied to categorize P. aeruginosa antimicrobial susceptibility testing results for novel therapies

Agent CLSI breakpoints EUCAST breakpoints FDA breakpoints
MIC (mg/L) DD (mm) MIC (mg/L) DD (mm) MIC (mg/L) DD (mm)
S I R S I R S R S R S I R S I R
Ceftolozane—tazobactam < 2/4 4/4 > 8/4 >21 1820 <17 <4 >4 > 23 <23 M-100 standard is recognized
Ceftazidime-avibactam <8/4 - > 16/4 =21 - <20 <38 > 8 > 17 <17 M-100 standard is recognized
Imipenem-—relebactam <2/4 4/4 > 8/4 >23 20-22 <19 <2 >2 > 22 <22 M-100 standard is recognized
W Cefiderocol <4 8 > 16 > 18 13-17 <12 <2 >2 >22 <22 <1 2 =24 =25 19-24 <18

azi  CLSI Clinical and Laboratory Standards Institute, EUCAST European Committee on Antimicrobial Susceptibility Testing, FDA US Food and Drug Adminis-
tration, MIC minimum inhibitory concentration, DD disk diffusion, § susceptible, 7 intermediate, R resistant [51-53]
Flu

S< R> ATU (H9) S2 R < ATU
Clprofioxacin ) 001 05 5 20
Delafloxacin It It If If
Levofloxacin 00m 5 50 18
Voxifloxacin
Nalidixic acld (screen only) NA NA NA NA
Norfloxacin (uncomplicated U T only)

IMoxacin Coyne KA et al. Infect Dis Ther (2022) 11:661-682




Pseudomonas aeruginosa’da duyarlilik testleri

* Karbapenemaz liretimi arastiriilmali mi?

* Klinik antibiyotik duyarlilik siniflandirmasiicin X
* Infeksiyon kontrol énlemleri icin v/

o6 EUCAST =25

EUCAST guidelines for detection of resistance
mechanisms and specific resistances of clinical and/or

epidemiological importance

Version 2.0°
July 2017



Pseudomonas aeruginosa’da duyarlilik testleri

e Karbapeneme direncli PS tanisi
e Karbapenemaz varliginin ara?tlrllma5| icin fenotipik yontemler dnerilir ancak
genotipik yontemlerle dogrulama yapilmasi gerekir
 Kolistin duyarhhgi

 |ISO-standard sivi mikrodiliisyon (BMD), katyonlu Mueller-Hinton (polisorbat-80 ve
diger strfaktanlar olmamal), kolistinin sulfat tuzu kullaniimali

Agar dilusyon, disk diffiizyon, gradyan difflizyon onerilmez

Disk difflizyon ve gradyan testlerinde MIK degerleri diisiik bulunabilir
Otomatize duyarhlik testi 6nerilmez- yuksek oranda yanlis duyarl sonuclar
MIK sinir degerleri CLSI ve EUCAST te var. Zon caplari yok.

Polimiksin B icin sadece CLSI’da MIK degerleri var

* Fosfomisin duyarliligi
« Agar dillisyon, glukoz-6- fosfat (25 mg/It) ilave edilerek

V. Pintado, P.Ruiz-Garbajosa, D.Aguilera et al. Enfermedades Infecciosas y
Microbiologia Clinica 41 (2023) 360-370



Pseudomonas aeruginosa’da duyarlilik testleri

 Seftazidim-avibaktam ve seftolozan-tazobaktam
* 200 PS susu icin
» Otomatize (VITEK-2), gradyan difiizyon testi, disk difflizyon testleri
vs. altin standard BMD

* CAZ-AVI
e disk difflizyon ve gradyan MiK test performanslari benzer
o C/T
e gradyan test performansi VITEK-2 ve disk difflizyondan daha iyi

Daragon, B.; et al. Performance of disc diffusion, MIC gradient tests and Vitek 2 for ceftolozane/tazobactam and
ceftazidime/avibactam susceptibility testing of Pseudomonas aeruginosa. J. Antimicrob. Chemother. 2021, 76, 2586—
2592



Pseudomonas aeruginosa’da duyarlilik testleri

* Meropenem-vaborbaktam
* Etest ve VITEK-2 performanslari benzer

*Dwivedi, H.P et al. Multicenter Clinical Evaluation of Vitek 2 Meropenem-Vaborbactam for Susceptibility Testing of Enterobacterales and Pseudomonas aeruginosa. J. Clin.

Microbiol. 2022
**Jean, S. Multicenter Clinical Evaluation of Etest Meropenem-Vaborbactam (bioMérieux) for Susceptibility Testing of Enterobacterales (Enterobacteriaceae) and Pseudomonas

aeruginosa. J. Clin. Microbiol. 2019



Pseudomonas aeruginosa’da duyarlilik testleri

e Sefiderokol

 BMD altin standard, demir icermeyen Mueller Hinton
e Gradyan difiizyon testi dnerilmiyor (direncli suslari duyarl olarak saptayabilir)
* Disk-diffizyon sefiderokol direncini gostermede yetersiz kalabilir

Devoos, L.; Biguenet, A.; Rousselot, J.; Bour, M.; Plésiat, P.; Fournier, D.; Jeannot, K. Performance of discs, sensititre
EUMDROXF microplates and MTS gradient strips for the determination of the susceptibility of multidrug-resistant
Pseudomonas aeruginosa to cefiderocol. Clin. Microbiol. Infect. 2022



2019, interr

MIK, “duyarl’” ve “direnc
degerleri arasinda olsa d.
olabilir

* PK/PD parametrelerinde
* Dozu arttirmayla

PS icin yeni sinir degerler
duyarl MIK sinir degeri o
disuk

Seftazidim, sefepim, PTZ,
aztreonam, imipenem-si
siprofloksasin ve levoflok
degisiklikten etkilendi

Bu antibiyotikler, klinik p
gercek MIK degerleri, du
tanimlamasinda kullanila
degerden cok yuksek olr
nedeniyle artik “yiksek ¢

duyarli” olarak tanimlani.

Recommended Dose in
Normal Renal Function

Agent (Infusion Duration)”

Conventional antipseudomonal B-lactams

Piperacillin- 4.5 g q6h (3 hrs)
tazobactam™®*°

Ceftazidime™ 2 g q8h (3 hrs)
Cefepime™® 2 g q8h (3 hrs)

Meropenem "' 2 g q8h (34 hrs)
Imipenem"’ 1 g q8h (3 hrs)
Antipseudomonal fluoroquinolones
Ciprofloxacin'"’ p-o.: 750 mg ql2h
i.v.: 400 mg q8h (1 hr)
Levofloxacin''? p-o. or i.v.: 750 mg q24h (1.5 hrs)

Aminoglycosides' "’

Amikacin 20-30 mg/kg q24h (0.5-1 hr)

Tobramycin 5-7.5 mg/kg q24h (0.5-1 hr)

Gentamicin 5-7.5 mg/kg q24h (0.5-1 hr)
Polymyxins'®! -

Colistin LD: 300 mg CBA (~9 million 1U) x

1 dose” (1 hr)

MD: 180 mg CBA (5.45 million 1U)
ql2h (1 hr)

LD: 2.0-2.5 mg/kg (based on
TBW) x 1 dose” (1 hr)

MD: 1.25-1.5 mg/kg (based on
TBW) ql2h (1 hr)

Polymyxin B

New agents

Ceftazidime- 2.5 g q8h (2 hrs)
avibactam''®
Ceftolozane- 3 g q8h (1 hr)

tazobactam'"’
Recently approved agents

Imipenem- 1.25 g q6h (0.5 hrs)
relebaclam"ﬁ‘
Cefiderocol®’ 2 g q8h (3 hrs)

(7

COMMITTEE
nal agents and the dynamics of their MIC breakpoint change

EUCAST

New Antibiotics 2019 *

> R>
Beta Lactams

EUCAST
2023 **
MIC Breakpoints

S

R>

Cephalosporin
Ceftanndime-Avibactam 8 8
Ceftolozane-Tazobactam 4 B
Cefiderocol
Ureidopenicillin

Carbapenem
Imipenem-Cilastatin-Relebactam
8 Meropenem-Vaborbactam 8 8

Monobactam
5 Aztreonam-Avibactam
Orther antibiotics

_Polymixin

I e 0

I o 0




MDR-PS, DTR-PS Tedavi Secenekleri

iranec vunrvilari MDD DA icin NO/ZIOE ieavin AAa NMMDD DA icin ri

Lokal epidemiyolojik d
faktorleri varsa

Yeni B-laktam/ B-laktar

* Seftolozan-tazobaktan
» Seftazidim-avibaktam

Yeni sefalosporin
* Sefiderokol

Yeni karbapenem- B-la
* imipenem-silastatin-re
Polimiksinler

* Polimiksin b
* Kolistin

Aminoglikozidler

1. MBL (VIM, IMP, SBL);
MBL Uretimi varsa seftolozan tazobactam R

seftazidim avibaktama R

aztreonam H

sefiderokol H
2. MBL uretenler genelde Amp C de lretir; MBL+AmpC

aztreonam+ avibaktam en iyi secenek (aztreonam
for MBL, avibaKtam ise ko-eksprese edilen diger beta laktamazlari Amp
C dahil inhibe eder)
3. KPC lretenler (cok sik degil);

sefiderokol ve imipenem-silastatin-relebaktam
Karbapenemaz lGreten PA icin alternatif tedaviler; aminoglikozid, kolistin
ve fosfomisinin in vitro duyarli oldugu gosterilen baska bir antibiyotikle
kombinasyonu

Fosfomisin




DTR, MDR, XDR PA tedavisinde rehber 6nerileri

ESCMID,
2022
(Aralik
2021)

SEIMC, Italya,
2023 2022
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IDSA,

Infectious Diseases Society of America 2023 Guidance on
Temmuz the Treatment of Antimicrobial Resistant Gram-Negative

2023 IDSA DTR-PS Infections

Poanitn B Tomms ' " Somwel L Ashen’ Bobart A Basemn’ Ay J Matars " Duvid oo Duin" andf Cormalion J Claney’
miwrewe o Nteriin Ades bege R — Maand A Tgwveen if Memna -ty # VA g

 Karbapenemaz varliginin arastirilmasi icin test yapilmasi dnerilmiyor (ABD’de
karbapenemaz Gretiminin karbapenem direncinin nadir bir nedeni olmasi,
dinyanin diger Glkelerinde ise %20, bla VIM

* “Yeni” antibiyotikler icin antibiyotik duyarhlik testleri 6neriliyor

 seftolozan-tazobaktam, seftazidim-avibaktam, imipenem-silastatin-
relebaktam, sefiderokol

* Eger test imkani yoksa mutlaka referans laboratuvara gonderilmesi
Oneriliyor



Cinical Infectious Diseases B Y '
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IDSA GUIDELINES — OXFORD

IDSA,

Temmuz I DSA DTR PA Infectious Diseases Society of America 2023 Guidance on

2023 the Treatment of Antimicrobial Resistant Gram-Negative

Infections
U riner Komplike olmayan sistit
sistem 1. Seftolozon-tazobaktam, seftazidim-avibaktam, imipenem-silastatin-relebaktam,

sefiderokol (veriler giiglii degil)
1.2. Alternatif tedavi, tek doz IV aminoglikozid (TOB, AK)
*Kolistin alternatif

*Oral fosfomisin 6nerilmez (fosA geni)

Komplike Uriner sistem infeksiyonlari ve pyelonefrit

1. Seftolozan-tazobaktam, seftazidim-avibactam, imipenem-
silastatin-relebaktam, sefiderokol (veriler giiclii degil)

1.2. Alternatif tedavi, nefrotoksisite riski yliksek degilse IV
aminoglikozid (TOB, AK)
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IDSA GUIDELINES = OXFORD

IDSA,

Temmuz I DSA DTR PA Infectious Diseases Society of America 2023 Guidance on

2023 the Treatment of Antimicrobial Resistant Gram-Negative

Infections
Uriner 1. Monoterapi seftolozan-tazobaktam, seftazidim-avibaktam,
. imipenem-silastatin-relebaktam
sistem _ _ .
dl$| 1.2. Alternatif tedavi; sefiderokol

oKlinik ¢calismalarda yeni B-laktamlarla tedavi edilen hastalarin ¢ogu
DTR-PS ile infekte degil

oSeftolozan-tazobaktam vs. CAZ-AVI etkinlik karsilastirma ¢alismalari
yok

oCalismalar eski antibiyotikler vs. yeni B-laktamlar (C/T vs
Polimiksinler)



IDSA, Sediferokol Uriner sistem disi infeksiyonlarda

Temmuz - .
2023 - 28-glin mortalite available

(tlim etkenler)

apy (n=49)
7 (18%)
7 (18%)
6 (25%)

 CREDIBL

5 (27%)
* Karbapene 2(17%)
pnémoni, i

* Sefide

karbap
e Klinik
* Morta

spp) Acinetobacter radioresistens (for one patient assigned cefiderocol).
» Sefiderokol alternatif tedavide dneriliyor- Table 6: All-cause mortality at the end of study by most frequent
dU$Uk kanlt dUZ ey| baseline pathogen in the safety population
» Sefiderokol kolunda istenmeyene etki; pireksi, s Gl .
kc transamaminazlarinda yukselme coused vy carbopenemeresiatint Grameneguive D
bacteria (CREDIBLE-CR): a randomised, open-label, =

multicentre, pathogen-focused, descriptive, phase 3
trlal

Bassetti M, Echols R, Matsunaga Y, et al. Efficacy and saiety o1 cenaerocoi or pest avaidpie tnerapy 10r me?reatment of
serious infections caused by carbapenemresistant Gram-negative bacteria (CREDIBLE-CR): a randomised, open-label,
multicentre, pathogen-focused, descriptive, phase 3 trial. Lancet Infect Dis 2021



Sefiderokol

Yeni sefalosporinlerden

Sefalosporin + katekol turu siderofor kombinasyonu, aktif demir transportunu
kullanarak periplasmik araliga tasinir, PBP-3’e baglanip bakteri hiicre duvari
sentezini inhibe eder

DTR-PS
e tum yeni B-laktam- B-laktamaz inhibitor kombinasyonlarina direncliyse
* “seftolozan-tazobaktam, seftazidim-avibakta_m, imipenem-silastatin-relebaktam”
* Metallobetalaktamaz (MBL) akla gelmeli = llk tercih Sefiderokol

1500 CR-Pseudomonas aeruginosa, Sefiderokol duyarhiligi %97, MiK<4 mcg/M|

Tim yeni B-laktam/laktamaz kombinasyonlarinda oldugu gibi klinikte yaygin
kullanilmasiyla direng riski

Bassetti M et al. (CREDIBLE-CR): a randomised, open-label, multicentre, pathogen-focused, descriptive, phase 3
trial. Lancet Infect Dis 2021



IDSA, IDSA DTR PA AIDSA

Temmuz SO N U C Infectious Diseases Society of America 2023 Guidance on
2023 the Treatment of Antimicrobial Resistant Gram-Negative
Infections

Poaoitn O Tomms ' Somwel L Ao’ Bobart A Bonemn’ Ay J Mathars. " Duvid son Dun" andl Cormalins J Clamey’
1o rve o et oy pee tege vyt (Yo" Mptend LA Dapwrnen ot & s

 DTR-PS, hem Uriner hem Uriner sistem disi infeksiyonlarda
* Yeni B-laktamlarin karsilastirmali klinik etkinlik calismasi yok

e Eski tedavilerle karsilastirildiklari gozlemsel calismalar var, cogu
MDR-PS (DTR-PS degil)

* IDSA, dnerilerinde yeni B-laktamlardan herhangi birine vurgu
yapmiyor



ESCMID

<= ESCMID 2022

Clinical M.crobiology and Infaction 28 (2022) 521-547
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European Society of Clinical Microbiology and Infectious Diseases
(ESCMID) guidelines for the treatment of infections caused by
multidrug-resistant Gram-negative bacilli (endorsed by European
society of intensive care medicine)
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1. Karbapeneme dlrengll (KR) DTR PA aglr |nfek5|yonlar icin Oneriler
meVCUt vitro active old dru S, on an mdmdu;l bms dlld .nmldmg lu th source u!
«.In vitro duyarliysa C/T. Kanit duizeyi ¢cok dustik. Oneri; “zayif”
Reemiin|-R, CAZ-AVI, sefiderokol icin yeterli kanit yok

In patie Conditinnal

°t""2 Agir olmayan infeksiyonlar icin odaga, in vitro duyarhlik sonuglarina

lt{

i patiegOre “klasik” antibiyotiklerden secilebilir (uzman gorisi) practice statement

stew. rdship, we consider it good chimical practice to use the old antibiotics, chosen rom
amor g the in vitro active antibiotics on an individual basis and according to the source of

zeKOmbinasyon tedavisi ? (,, zpa

'*1. CAZ-AVI, C/T ya da sefiderokoliin kombine ya da monoterapi olarak
kullamlma5|yla ilgili kanit yok- Bir 6neri yapilmamis
2 Eger polimiksinler, AG, fosfomisin tercih edilecekse en az 2 duyarI|

inantibiyotik onerilir. Spesifik bir kombinasyon icin dneri ya da karsit gorus yok,

k py chosen from among

oneri glicu zayif, kanit dizeyi cok dusi
3. Hafif infeksiyonsa duyarlilik sonuglarina gére monoterapi distnulebilir
(uzman gorusu)

 source of infection

PublfQed

European Society of Clinical Microbiology and
Infectious Diseases (ESCMID) guidelines for the
treatment of infections caused by multidrug-
resistant Gram-negative bacilli (endorsed by
European society of intensive care medicine)

Very low

Expert opinion

Very low

Expert opinion

continued on next page



Seftolozan-tazobaktam

* Yeni antipsodomonal sefalosporin

e B-laktamaz inhibitoru ile kombine

e 2:1

 AmpC’ye dayanikli

» Aktif effliks pompasindan ve porin kanali degisikliklerinden pek etkilenmez
* FDA ve EMA onayi

* Komplike Uriner sistem infeksiyonlari
* Nozokomiyal pnodmoniler, ventilatorle iliskili pnéomoniler
e Komplike intraabdominal infeksiyonlar

* Metalobetalaktamaz liretmeyen karbapeneme direncli Pseudomonas aeruginosa
infeksiyonlarinda indike

* C/T’ye direncli olgular bildirilmeye baslandi ancak PA genellikle duyarli



ESCMID

2022

* ASPECT

* Cokme
(ventilato

 Seftolo
Merop
e Klinik'y
e 28 glnl
* XDR-PA
benzer
* Karbap
yok (m
%13°0 |
* Bu calis
FDA on

ool {ateel 3 Ceftol b penem group Difference (95% C1*)
1 apad b 2 dp group
«B5 yrare Ventiator-assodated prewnonia 14771263 (559%) 46258 (57 0%) ~11{-959t0 735}
65 yewrs Ventiated hospitah acquired picumonia SOY95 (50:5%) A2/208 (44.4%) el 617441019 27)
Renal function Age
Normal <65 years 12202 (59.0%) 22E204 (44.4%) — 21{-746tw011.52)
M impairment a5 yous 76160 {47 5%) 767160 (475%) —— 00 (10811010 81)
: Renal function
Aoderate simpaitment
Kevaey Impatrmact Normal 132{217 (581%) 138/236 (58 5%) r——t -03{-924 10 859)
M impairment 4582 {S4:9%) IS77(A55%) R R 9.4 {~6.01 10 24.29)
Avgepted rpnal clesainge Moderato imgairent 13035 (371%) 10426 (42 3%} — 452 2B55101837)
APRCHE It scove Severs irpalimpent 717 (412%) 10/11 (47 6%) - B4 (344310 2343)
«0 Augmentad renal dearance ADG7 (597%) INEA (BDIN) -12 {-1749t0 15.16)
=20 APACHE I score I
Cpis 20 139/237 (58 6%) 2247 1575%) 12(-75%t038))
s6 220 587124 (46 8%) 51215 (44 3%) B . S 24 (-1007 tn34.80)
i [0
'3 «6 14/25 (560%) VI (4380 —_— 123 {1314 t0 3556)
B 7 1529 (51 M) R e S— -16.8(-3841to 6 80|
Previous unsuccessful antibacterial thers g8 2045 {467%) 7042 (643%) ey -11'6(-36:34t0316)
Yes -8 1471263 (55 9%) 129/254 (508%) 1 51{-3471013358)
Mo Prew ful antik rial therapy for cuarent episode of nosocomial pneumoniat
Previous antit ial ose Yeu 26{53 (49:1%) 15740 (37-5%) o ey 116(-8.6110 3018)
s Na 171/309 (553%) 9323 {(554%) —— 147 79107 63)
Previous antibacterial use
¥ ) - Yes 1781328 (55.0%) U352 9%) —— 30 (-455t01067)
. (Gam-negative respliatory | pgg 19/44 (432%) WAEEIN) 126(-32.37 10 8.05)
Yos & ia (Gram-neg P ¥ pathog
No Yeu 9125 (36.0%) 219 {105%) el 25,5 (<057 0 46 38)
Adjunctive G gative therapy Na 1837337 (55 8%) 192/345 (557%) —a 017810753}
Yes Adjunctive Gram-negative therapy
No Yes T3 (456%) 64112 (571%) . ] 115 {-24-29t0 1 82)
Duration of hospitalisationt Na 1500258 (58.1%) 1297246 (524%) - 57{-206101425)
<5 days Duration of hospitalisations
5 days “Sdays 4BiB0{600%) AB/BL(5T3%) — 074{-1412101533%)
Duration of véntilation$ <5 days 148/ 27B {53 2%) 5279 (S20%) —— 13{-698m949)
g s Duration of ventilation
e <5 days 1041178 (SH-4%) 104184 (549%) — 35(-662t0 1358}
=5 days 93182 {51.1%) 53176 {528w) —. -17{-1196 i B53)
Admitted to 10U Adeitted ta 10U
e Yos 1851334 (55.4%) 1R4/334 (551%) —t— 04 (-720t0 7-80)
e No 1028 {429%) 10/30{333%) S 130 (1471t 3245)
Concurrent vasopressors Concument vasopeessors
Yeu Yo 637151 (A1 7%) 76/168 (452%) . S «34 (-1420t0 7.32)
No No T34/211 (635%) 16196 (60 2%) —t— 21{-609101264)
Causative pathogens Causative pathogens
Manamscrobial Manonmucrabial 100164 (61.0%) Q47160 (58 B%) ooom 22 {-836tw12 76)
Polymixkrabial Polymicrobal 60/200 {6:0%) 47190 (522%) —t—— 78(-6231021.42)
Eowrobacteriacee Enterobactoriaceae 120195 (51 5%) WS1B6 (56.5%) L ] 51{-475w14.80)
Prevdanmcoas neruginasa Prrudomones asrugingsn 36/63{574n) 39765 (600%) —ar— ~29(-1936 013 84)
&0 a0 20 0 2 40 &
« —
Favours mesopenem Favours ceftolazane-tzzobactam
Figure 2: Subgroup analysis of 28-day all mortality (A) and clinical response at test of cure (B)
APACHE ll«Aciste Physialogy and Chronic Health Evalustion Il CPIS=Clinical Pul y Infection Score. 1CU ve care unit. "Uristratified Newcombeé Cly
inferences deawn froen thess intervals might therefore not be reproducible, TPersistent or worsening signs or symp of mos il in after at baxst
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=i Seftolozan-Tazobaktam
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Publed o s |

Table 3. Comparative clinical outcomes between Ceftolozane/Tazobactam and Polymyxin or Aminoglycoside treated patients

ane el Sened 1n 1wy corens 9
C/T VS- Pc Ceftolozane/ Polymyxin/Aminoglycoside Odds Ratio Adjusted Odds
Outcome Tazobactam (N = 100) (N = 100) PValue (95% CI) Ratio" (95% CI)
OXFORD
Clinical cure 81 61 002 2.72 (1.43-6.17) 2.63 (1.31-6.30) AT
° ] i -y g % s ;
M DR/‘ In-hospital mortality 20 26 40 0.75 (0,38-1.46) 0.62 (.30-1.28) [reatment
| WATRITTaY g 34 ia e
« C/T(n: 1o - - ‘ ;|
Injury 3 12 m
monOt Failura | 14
Renal replacement therapy 0 7 s 5 "o
o)
hd C/T A)] Hypearsensitivity reaction 0 1 32 . b o 0 0
. . Neuropathies 0 2 16
e Polimil scoues 5 0 N/A N p—
.. Clostridium difficile on therapy 4 6 73
d Kl Nl k \ C. difficile atter therapy before discharge 2 3 65
0 ) C. difficile on readmission 1 2 A6
66 1 Discharge status
Home 20 14 15
°
N efrOt Skilled nursing facility/long-term acute 54 61
care facility/Other hospital
* Hastar  aoday eadmission’ 21 (26) 18 (24) 59
30-day readmission due to infection” 12 (15) 11 (15) 82
o Kisithli  30day recurrence” 1 (14) 12 (16) 10
k 90-day recurrence” 13 (16) 12 (16) 1.0
yo ) gr Length of stay from onset of bacteremia 14.5 (9-26) 14 (9-24.5) 65
(days)"”
h aSta ( Intensive care unit length of stay (days)' 16 (9-25) 13 (7-23) 22
Mechanical ventilation duration (days)" 11 (4-18) 11 (4-22) 96
o C/T ko y A 4 7 1 4

ltanviiilzivvon nAronati vol
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Table 3 Risks factors for clinical
failure Variable Crude OR p value

(Lower-Upper)

Ventilator-dependent respiratory failure® 19.4 (4.743-79.149) <0.001
SOFA 6.6 (2.5-17.6) <0.001
Ceftolozane/tazobactam resistance development 6.6 (1.2-36.6) 0.031
| Clone involved ST175 3.8(1.2-12.0) 0.026
Respiratory tract infection 2.6 (0.8-84) 0.099
( Duration of treatment 0.9 (1.0-0.8) 0.073
Ceftolozane/tazobactam MIC 1.9 (1.0-3.6) 0.067
( Renal failure replacement therapy 3.0 (0.86-10.3) 0.086
( *Multivariate analysis only identified ventilator-dependent respiratory failure as independent risk factor
e i m — e e iy e e — e s e it et s m—mm e

Ceftolozane/tazobactam for the treatment of

kolistin ve amikasin duya I’|I) multidrug resistant Pseudomonas aeruginosa:

KI i n i k ya n It; %63 . 8 experience from the Balearic Islands
C/T’ye tedavi sirasinda direnc

%13.8 (6/8 AmpC) (kombine ya da

monoterapi olmasindan bagimsiz)

Klinik basarisizlik XDR profiliyle

i|i§ki|i (tek degiskenli analiz)
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e 7 calisi
e 4 calisi

e 4 calis
degerl

 Mortal
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(AG/ki
mortal

e Klinik \

Study

Rodriguez-Nufiez (2019)

Haidar (2017)

¥

Fernandez-Cruz (2018)

Gerlach (2019)

Overall (l-squared = 15.8%, p = 0.313)

NOTE: Weights are fom random effects analysis

4

==

.

OR (95% CI)

0.16 (0.06, 0.41)

1.40 (0.05, 38.45)

0.41 (0.01, 11.46)

1.96 (0.08, 47.67)

0.31 (0.10, 0.97)

Weight

66.10

11.07

10.99

100.00

T !

1 5 1

Beties C/T + Combination

I 1
5 10

Better C/T Alone

Figure 2. Forest plot of the four studies that reported the mortality as outcome.

calismalarda kombine vs. monoterapi arasi fark yok
* Meta-analizin gucu zayif, kisithhiklari cok, hasta sayisi

az...

MDP1

ed to Celtolozane-Tazobactam
Systematic Review and Meta-



H ° |a!|e ! !nmary an! !econ!ary !rospeclwe !Hcacy !n!pomls 'm !He Mo!l!e! chrollologlc Inlen”o-'rea' !opu'alton' an! !econ!ary lrospecllve
I m I I Safety Endpoints (in the Safety Population)
° Unadjusted
KO I I IMI/REL {n = 21) Colistin + IM! {n = 10) Difference Adjusted Difference”
Endpoint n % (95% CI)" n % (95% CI)® % % 90% CI
RESTORE-IMI 1 RKC: Primary endpoint
. .. I Favorable overall response’ 15 714 (49.8, 86.4) 7 70.0(39.2, 89.7) I 1.4 -73 (=275, 21.4)
N 0z0 kom Iya I p.n omt Hospital-acquired bacterial pneumonia/ 7/8 875 (60.8, 99.9) 2/3 66.7 208
(VAP), uriner Si Ste m ventilatorassociated bacterial pneumonia
|ntraabdom|na| |nfe Complicated intraabdominal infection 0/2° 0.0 0/2° 0.0 0.0
. . Complicated urinary tract infection a/m 72.7 (42.9, 80.8) 5/5 100.0 (51.1, 100.0) -273 (-52.8, 12.8}
KR‘GNC, Imlpenem- Secondary endpoints
relebaktam duyarli, Favorable clinical response (day 28) 15! 714 (49.8 86.4) 48 40.0 (167 68.8) 314 26.3 (1.3, 515)
28-day all-cause mortality 2 9.5 (1.4, 30.1) 3 30.0 {10.3, 60.8) I -20.5 -17.3 (—46.4, 6.7)
Ka rba pe neme d iren Treatment-emergent nephrotoxicity” 3/29 10.3{2.8, 272) 9/16 56.3 (33.2, 76.9) -45.9 (-69.1, -18.4)

Cis are not presented if the number of patients with assessmentwas <4,

I M I_R E L VS. I M I-KOI. Abbreviations: Cl, confidence interval, IMI, imipenemy/cilastatin, IMI/REL, imipenern/citastatn plus relebactam.

LTI AR YNNI R ) ISR Y gy oy vy rovry vy R LR

Pnmary diagnosis oX f ,O,P_D
16/21 VS. 8/10, KR'PS HAP n (%) 1 (4.8) 1 {10.0) 2 {6.5) -
VAP 11 (%) 7(333) 2 (20.0) 9(29.0) o
Primer sonlanim noktalar:: cUTI (Urinary tract abrnormalities), n (%) 5(23.8] 3(30.0) 8 (25.8)
1. Genel-total yanit: her infeksiyon tirt igin farkh (HAP/ cUTI {acute pyelonephritis), n {%] 6(28.6) 2 (20.0) 8(25.8)
yanit, UTI; kYinik+ mikrobiyolojik yanit clAL (%) 2 (951 2 (20.01" a012.9) n
2. iyi klinik yanit: Baslangic semptom ve bulgulardaiyile Battarbmmias m
Yes, n (%) 1(4.8] 1(10.0) 216.5)
No, n {%! 5 (23.8) 2(20.0) 7122.6)
Sonudar; KR-PS icin iyi klinik yanit Unknown, n (%}° 15 (71.4) 7 (70.01 22 {710)
o o . Qualifying causative pathagens o o Q
e %81 vs. %63 IMI-REL lehine (\ Citrobacter freundii, 1 (%) 1(4.8) 0{0.0} 1{32)
Enterobacter cioacae, n (%) 1(4.8) 0 {0.0} 1{3.2)
Enterobacterales’te |y| klinik yamt Kiabsielia oxytoca, n (%) 0 (0.0} 1 (10.0) 113.2)
(o) H Kiebsiella pneumoniae, n (%) 3{(14.3) 1 (10.0 4129
640' S u bgru p a n a | 1Z | e rd e h a Sta Sa‘ Pseudomonas aeruginosa, n (%) 16 (76.2) 8 (80.0) 24 (774)

f-actamases”

Toplamda genel yanit her iki koldavs7o-0erizer, somutraroa
istatistiksel fark yok, 6rneklem kiigik




Karbapeneme direncgli PS tedavisinde PublfRed
kolistin kombine tedavi kullanalim mi ?

* AIDA calismasi, RKC, 2018

* Topla m 1aSta n :406; QOEU Colistin alone versus colistin plus meropenem for
ACI neto o Cter Spp treatment of severe mf(jcnons Cdus.ed by .
carbapenem-resistant Gram-negative bacteria: an
: . : . open-label, randomised controlled trial
* Kolistin vs. Kolistin+Meropenem be comised controfe

* Pseudomonas spp; 21 hasta
e 28- glin mortalitede fark yok

* Acinetobacter spp disindaki
bakteriler icin 6neri sunmasi
acisindan zayif kanitlar



ESCMID

rei - Karbapeneme direncli PS tedavisinde kolistin
kombinasyon tedavisi kullanalim mi ?

Combination Therapy e

28-giinliik mortalite, mikrobiyolojik kiir, klinik yanit agisindan kolistin  jsses

WU  combine ya da monoterapi arasi fark yok (pnémoni-bakteriyemi XDR-

e XDR- patojen ya da KDE)
baum Sonuclar AIDA calismasiyla uyumlu e D e i
OVERCOME ve AIDA; etkenlerin cogu (>%70 Acinetobacter spp) - 000
* Mort KDE+PA <%25 (total etkenlerin) e
I da1d 2 calismada PA igin kombinasyonu destekliyor (istatiksel anlamli degil) T
e Akut K 28 giinlik mortalitede azalma PA icin %43-2>%25’e OVERCOME, o Lt e

%31->%25 AIDA e i e

mortalitede fark yok



ESCMID 2022,
Karbapeneme direncli PS tedavisinde kombinasyon
tedavisi kullanalim mi ?

v Karbapenemlere direncli PS infeksiyonlarinda polimiksinin etkili
oldugu gosterilen bir antibiyotikle kombinasyonunun, polimiksin
monoterapisinden ya da etkin olmayan bir antibiyotikle
kombinasyonundan daha avantajli oldugunu gosteren kanit diizeyi
COK DUSUK

v’ Karbapenem-polimiksin kombinasyonunun, polimiksin
monoterapisine kiyasla avantajli olmadigini gosteren kanit duzeyi
DUSUK



DTR-PS tedavi

“do, P. Ruiz-Garb¢

Table 3
Summary of recomme

Carbapenem-resista

KPC-producing Entej|

OXA-48-producing E

MBL-producing Ente

Carbapenemase-pro
resistance to new
drugs are not appr
high risk of toxicit

DTR-Pseudomonas a{

Carbapenem-resista

DTR- PS;

* Karbapenemaz Uretmeyen suslarda
onerilen tedaviler C/T (B2), CAZ-AVI (C3),
IMI-R (C3). Bu tedaviler MBL Uireten suslara
etkili degildir, MBL+ ise aztreonam Onerilir

» Sefiderokol (B2) triner sistem infeksiyonlari
tedavisinde onerilir

* Fosfomisin yuksek dozda ve kombine olarak
kurtarma tedavisinde (C3) dustnulebilir

APy

actam (C-III)
)

()

vem' (B-111) Fosfomycin® (C-I1I)
(C-111)

bactam (C-III)
actam (C-1II)
efiderocol” (B-11) Fosfomycin'

Minocycline” (C-III),
II) Aminoglycosides™ (C-III),

1)

crobiologia Clinica 41 (2023) 360-370

Stenotrophomonas maltophilia Cotrimoxazole (B-1I) Levofloxacin® (B-II)

2 The treatment recommendations are mainly focused on severe infections assuming that the causative organism has been identified and in vitro activity of antimicrobials
has been demonstrated. The standard and high doses of the antimicrobials are summarized in Table 2.

b Combination therapy with a carbapenem could be used if the carbapenem MIC is <8 mg/L. Extended-infusion, high dose meropenem is the preferred treatment in these
cases.

V. Pintado, P.Ruiz-Garbajosa, D.Aguilera et al. Enfermedades Infecciosas y Microbiologia Clinica 41

I 229 "~ "IN



SEIMC, DTR-PS tedavi
Ispanya Rehberi 2023

2023

* Yeni B-laktamlarin kombinasyon tedavisi ne zaman distnulmeli?

* Yeterli kanit yok ancak agir infeksiyonda ve odak kontrolii saglanamadiginda
seftolozan-tazobaktam veya CAZ-AVI ile birlikte aminoglikozid ya da kolistin
kombine edilebilir (C-I1)

V. Pintado, P.Ruiz-Garbajosa, D.Aguilera et al. Enfermedades Infecciosas y Microbiologia Clinica 41
(2023) 360-370



SEIMC,

et CZA Kombinasyon Tedavisi ?

 Mikhail et al.
* In vitro calisma. CZA + meropenem/amikasin/fosfomisin/aztreonam/kolistin
* 21 MDR PA

« Amikasin ve aztreonamla yapilan kombinasyonlarda MiK ve “time-kill assa”
kombine degerlendirmede 2 kat dusus, sinerji +

* Papp Wallace et al.
« CZA+ fosfomisin ; CZA MiK> 32> <8
e CZA+ kolistin; CZA MIK >32-> <16

Coyne Kunz et al. Therapeutic Strategies for Emerging Multidrug Resistant Pseudomonas aeruginosa . Infect Dis Ther (2022) 11:661-682
https://doi.org/10.1007/s40121-022-00591-2

Mikhail S. https://doi.org/10.1128/ AAC.00779-19

Papp Wallace KM. https://doi.org/10.1093/ infdis/jiz149



https://doi.org/10.1007/s40121-022-00591-2

MDR-PS Yeni tedaviler Seftazidim-avibaktam

 MDR-PS (5 calismanin analizi) Publ&]ed [ Sear
* CAZ/AZl vs Karbapenem; Komplike intraabdominal

infeksiyonlar (RECLAIM), komplike Uriner sistem
infeksiyonlari (RECAPTURE), nozokomiyal pnémoni

(REPROVE) ve (REPRISE) Clinical activity of ceftazidime/avibactam against
e MDR. CAZ-AVI ve karbanenem duvarliliklari MDR Enterobacteriaceae and Pseudomonas

OXFORD
ACADEMIC

m | k r Patients with favourable response, n/N (%) “
5 i all Enterobacteriaceae E. coli K. pneumoniae E. cloacae P. mirabilis other Enterobacteriaceae P. aeruginosa
° 105] Indication . ‘ 01 Collections
CAZ/AVI comparator CAZ/AVI comparator CAZ/AVI comparator CAZ/AVI comparator CAZ/AVI comparator CAZ/AVI comparator
° CAZ- All (pooled) 399/509  388/542  256/323 247/329 97/123 95/153 20/29 24/29 12/17 11/14 22/31 19/28 32/56 21/39
(78.4) (71.6) (79.3) (75.1) (78.9) (62.1) (69.0) (82.8) (70.6) (78.6) (71.0) (67.9) (57.1) (53.8)
° clIAl 144/176  175/200 115/141 141/160 18/22 14/19 517 719 3/3 3/3 5/9 11/11 5/5 717
(81.8) (87.5) (81.6) (88.1) (81.8) (73.7) (71.4) (77.8) (100) (100) (55.6) (100) (100) (100) o o o
cUTI 218/285 174/287  134/173  97/159 61/77 61/101 8/14 11/14 7111 5/8 10/13 4/10 19/28 10/14
(76.5) (60.6) (77.5) (61.0) (79.2) (60.4) (57.1) (78.6) (63.6) (62.5) (76.9) (40.0) (67.9) (71.4)
NP/VAP 37148 39/55 719 9/10 18/24 20/33 718 6/6 2/3 3/3 719 417 8/23 4/18

(77.1) (70.9) (77.8) (90.0) (75.0) (60.6) (87.5) (100) (66.7) (100) (77.8) (57.1) (34.8) (22.2)
* LAZ-AVI sUsSiarin saaece 70b sinaa auyarii
Sonu¢: MDR PA infeksiyonlarinda CZA karbapenem
temelli tedavilere alternatif olarak distnulebilir
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International Journal of Antimicrobial Agents

Review

2022

Diagnosis and management of infections caused by
multidrug-resistant bacteria; guideline endorsed by the ltalian Society
of Infection and Tropical Diseases (SIMIT), the Italian Society of
Anti-Infective Therapy (SITA), the Italian Group for Antimicrobial
Stewardship (GISA), the Italian Association of Clinical Microbiologists
(AMCLI) and the [talian Society of Microbiology (SIM)

6 n e ri 6 ] 1 : P re kI i n i k Ve kI i n i k ga I I$ m a Ia ra Giusy Tiseo ™', Gloconda Brigante ™', Daniele Roberto Glacobbe ',

Alberto Enrico Maraolo® ', Floriana Gona'’, Marco Falcone’, Maddalena Giannella®",

d ay ana-" 1. . .nl&'t&nh éﬁﬁ‘d’ﬁ‘dﬁ 'i).ll. Al alacam Paolo Grossi, Federico Pea'™), Gian Maria Rossolini*, 1\1:[:’5%:'}?::;?:%::5::“ ::r(:“bdm :
tazoba In patients with invasive infections caused by Pseudomonas

aeruginosa with difficult-to-treat resistance (DTR-PA), based on
hedefe pre-clinical and clinical data, novel p-lactam agents such as

=

segene ceftolozane/tazobactam and ceftazidime/avibactam are currently
. the first-line options for targeted treatment. Imipenem/cilastatin-
Imlpen relebactam and cefiderocol might be potential alternatives, as well as
sefider colistin-based therapy.
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Recommendation 6.2:

In patients with invasive infections caused by Pseudomonas aerug-
inosa with difficult-to-treat resistance (DTR-PA), combination therapy
should not be the routine choice but may be considered on a case-by-
case basis, especially upon consultation with infectious diseases spe-
cialists. In particular, combination regimens including fosfomycin as
companion agent could be considered.

Strength of recommendation: CONDITIONAL Certainty of evidence: LOW
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Rehber PA'nin ampirik tedavisi degil
etkene yonelik tedavisi Uzerinde
duruyor

- Kombnasyon vs. monoterapi

- Bircok in vitro calismada test edilen
suslarda duyarlilik oranlari >%90’lar
olmasi nedeniyle (kolistin 2. sirada yer
aliyor), yeni beta-laktam/laktamaz
inhibitori kombinasyonlari, polimiksin
temelli tedavilere ilk secenek alternatif
olarak ortaya cikmis
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Table 7 mellash,
Certainty of evidence from the included studies on available agents for the treatment of infections by Pseudomonas Mario Sarti™,
aeruginosa with difficult-to-treat resistance (DTR-PA) in acute-care hospitals. Stefani’
AAefam e,
Certainty of evidence® Overall certainty of
Recommendation - evidence *
Very low Low Moderate High
R1 (89,90] [81,83,86,87] [67,68,88] Moderate
R2 [89,90] [81,83,86.87] |67,68,88] Low

Ancak, polimiksin temelli tedavilerin
ustiin olmadigini (inferior) gosteren RKC
¢alisma yok

Yuksek kaliteli, karsilastirmali ¢alisma yok
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(n:196) vs CAZ-avi kombinasyon
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Ancak DTR-PA infeksiyonu sayisi cok az



el XDR-PA monoterapi vs kombine,
Kolistin/Fosfomisin/Doripenem

Sadece kolistin ve fosfomisin duyarli suslar
Doripenem MIK 4-8 mg/L, 4 saatlik Infuzyon
ve yuksek dozla duyarli

3 kOI Active monotherapy and combination therapy for
extensively drug-resistant Pseudomonas aeruginosa

Inaktif tedavi n:22 pneusonia
Aktif monoterapi n:74 -
Aktif kombine 2 AB (kol-fos/kol- dor/fos-
dor) n:40

28 gunluk sdrvi %90, %51, %0

ve mikrobiyolojik iyl yanit aktif kombine

tedavide anlamli olarak yuksek; %90,

%54, %0

EHU konsultasyonu yapilmamasi

mortaliteyi attiriyor [adjusted odds ratio

2022




DTR Pseudomonas aeruginosa’da tedavi
secenekleri

* Ilk secenek tedavilere direncli PS infeksiyonlarinda
* Erisilebilirse yeni B-laktam/inhibitor kombinasyonlari 6nerilir

* Daha 6nce yeni B-laktam/inhibitor kombinasyonu kullaniimissa, agir bir
infeksiyon tablosu mevcutsa daha 6nce kullanilmamis yeni B-
laktam/inhibitor kombinasyonu tercih edilmelidir

* Seftolozan-tazobaktam daha dnce kullaniimissa CAZ-AVI’nin miimkiinse tercih
edilmemesi dnerilir- capraz direng

» Seftalozan-tazobaktam ile seftazidim-avibaktami karsilastiran bir ¢alisma
yok, C/T daha potent olarak degerlendiriliyor, bolgesel farkliliklar olabilir*

* Gliney Kore; karbapenemaz iiretmeyen karbapeneme direngli PS; C/T duyarhligi %95,
CAZ-AVI duyarhhgi %71

e Orta Dogu, sinif A, C, D B-laktamaz+; CAZ-AVI duyarhihg: daha fazla

*Moise p. Comparison of Ceftolozane/Tazobactam, Ceftazidime/Avibactam, and Meropenem/Vaborbactam Activity Against P. aeruginosa:
A Multicenter EvaluationOpen Forum Infect Dis. 2021;7:S797



Karbapeneme direncli Pseudomonas aeruginosa’da
yeni B-laktam kombinasyonlarinin etkinligi ve direnc

» Seftolozan-tazobaktam; %76

e Seftazidim- avibaktam; %74 (ERACE-PA calismasi, Karbapeneme H vs. KD suslarda
duyarlihgi %91 vs %72)

* imipenem-silastatin-relebaktam; %69, duyarlilik sonuclari kistik fibroz
hastalarinda daha dusutk

* C/T kullanimi sonrasinda Pseudomonal AmpC - CAZ-AVI icin de capraz direnc

. I/D]\'I')R—PS 28 hastada C/T kullanimi sonrasinda %50’sinde C/T’ye direnc (MIiK 4 kat
e Odak kontroli olmayanlarda, uzun infizyonla verilmeyenlerde

* %68’inde CAZ-AVI'ye (daha 6nce CAZ-AVI kullanimi yok) C/T tedavisi sonrasi direng
saptanmistir

* En sik mutasyon AmpC

AMRTreatment Guidance ¢ CID 2022:75 (15 July)

Tamma PD, Beisken S, Bergman Y, et al. Modifiable risk factors for the emer gence of ceftolozane-tazobactam
resistance. Clin Infect Dis 2021



Tazyovzazn’ Tayvan, 2022 Pusie
MDR infeksiyonlari tedavi rehberi

DTR-PA tedavisinde dnerilen rejimler nedir?
* Kolistin temelli tedavi (zayif 6neri, kanit dizeyi distk)(2C)
* Kolistin ile diger ajanlar karsilastirildigi RKC yok

 Kolistin monoterapi-kombine tedavi celiskili sonuclarin oldugu calismalar mevcut
* Kolistin-karbapenem kombine vs kolistin monoterapi; kombine tedavinin
mortaliteye etkisi yok (Kaye et al)

* Polimiksin B+ in vitro direncli ajanla (cogunlukla meropenem) vs. polimiksin
monoterapi; XDR PA ve A. baumannii infeksiyonlarinda mortaliteyi azaltir (%42 vs
%67) (PA n:18, kombine 0/3 mortal, monoterapi 14/15 mortal)(Rigatto et al,
2015)*

Duisiik kanit diizeyi ve uzman gorusu; kolistin in vitro duyarl bir ajanla kombine
edilebilir, duyarh ajan yoksa en diisiik MiK degeri olan ajanla kombine edilebilir
_ A(‘karb%eenemc% o | o
* Rigatto MH. Polymyxin B in Combination with Antimicrobials Lacking In Vitro Activity versus

Polymyxin B in Monotherapy in Critically Ill Patients with Acinetobacter baumannii or
Pseudomonas aeruginosa Infections. Antimicrob Agents Chemother. 2015
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EK BILGILER

* DTR PS komplike olmayan sistitte plazomisin tedavisinin diger AG’lere
direncliyse ek bir yarari yok

* MDR PS hem karbapeneme hem traditional beta laktama duyarliysa,
ilk tercih non karbapenem olmali. Karbapenemleri daha sonraki
infeksiyon ataklarina reserve edebilmek icin

* MDR karbapenemlere R, traditional b lactam S ise, yuksek doz uzuninf
beta lactam baslayip AST nin tekrari 6nerilir MIK bak.

* Ayni durumda hasta kritikse novel b lactam basla,



MDR XDR PS

* Uygun antibiyoterapinin kulturler alindiktan sonra 52 saat icinde
baslananlarla sonrasinda baslananlar arasinda 30 gunluk mortalitede
2 kat fark var

* Ozellikle 3 ve daha fazla antibiyotik sinifina direncli olmasiyla
tedavinin gecikmesi arasinda iliski var

Lodise TP, et al. Predictors of 30-day mortality among patients with Pseudomonas aerugi nosa bloodstream
infections: impact of delayed appropriate antibiotic selection. Antimicrob Agents Chemother. 2007;51(10):3510-5.



PA'da bircok diren¢ mekanizmasi var, ayni anda gorilebilir

Karbapeneme direncli olup sefalosporinlere duyarli olabilir- porin defekti ile, antibiyogram tekrarlanmal (IDSA&, ya yuksek doz
sefalosporin ya da yeni beta laktamlar tercih edilmeli. Ancak hasta agir degilse yeni beta laktamlari daha sonraki ciddi epizodlar icin
reserve etmek daha mantikl

Beta lactam direnci: sik olan Amp C Uretimi. Caz-fep- ptz- aztreonam direncine neden olur, karbapenemler tedavide tercih edilmeli.

Karbapenem direnci: karbapenemazlar yoluyla; sinif A KPC, GES. MBL (VIM, IMP, SBL); eger MBL Uretimi varsa seftoloza
tazobactam- seftazidim avibaktama da direngli olur, sadece aztreonama duyarli olur . Sefiderokol etkilenmez.

MBL Gretenler genelde Amp C de uretir; bdyle bir direng varliginda aztreonam+ avibactam en iyi secenek (aztreonam for MBL,
avibactam ise ko eksprese edilen diger beta laktamazlari amp C dahil inhibe eder)

KPC lretenler (cok sik degil); sefiderokol ve imipenem-silastatin-relebaktam

Karbapenemaz lireten PA icin alternatif tedaviler; aminoglikozid, kolistin ve fosfomisinin in vitro duyarli oldugu gosterilen baska bir
antibiyotikle kombinasyonu

CZA, CT ye gore GES sinif a ya daha etkili. Cza effliks pompasindan daha ¢ok etkilenir

Sefiderokol

*  BMD altin standard, demir icermeyen Mueller Hinton (hazirlamak kolay degil)



Kombine tedavi

* While empiric combination therapy increases the likelihood of
administering at least one active in vitro agent for isolates sus pected
to be MDR, data has yet to validate that continued combination
therapy, once the con ventional b-lactam has demonstrated in vitro
activity, offers any benefit over conventional b lactam monotherapy



Puzniak et al 2021

* C/T gercek hayat verisi, sistematik derleme

* 33 calisma

* En sik pnomoni

* 658 hasta

* %90 | PS, bunlarin da %72si MDR %14 U XDR

* Derlemedeki hasta sayisi >50 olan blyuk calismalarda klinik basari oranit %56-83,
mortalite %5-29

* 2 calisma PA’daki direnc klinik yanitta 6nemli mi diye degerlendirmis
* llkinde fark ctkmamis, mortal seyredenlerle sag kalanlar arasinda XDR oranlari benzer
* lkincisinde klinik yanith ve basarisizlik gruplarinda xdr oranlarinda farklilik gérilmus

* C/Tile standard tedavilerin kiyaslandigi calismalarda, C/T klinik yanit oranlari
daha iyi ancak tim nedenlere bagli hastane ici dlimlerde bir far yaratmiyor



Pseudomonas aeruginosa direnc

m e k a n i Table 3. Major resistance mechanism of P. aeruginosa based on antibiotics classes.

Mechanism 1 Mechanism 2 Mechanism 3 Mechanism 4
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Kadri et al

* 4 yilhk strecte yatan hasta Gram-negatif bakteriyemileri incelenmis
46 511 susta; DTR %1 (E. coli %0.04,PA %2.3, Acinetobacter spp %18.3)
* PA; CR/DTR 4.5 PIP TAZO %85, Aztreonam %49 duyarli

* CR ve DTR prevalansi farki Klebsiella, Enterobacter, Acinetobacter icin daha
klictk. PA icin fark buyuak

* PA disindakiler icin “adjusted risk of mortality” degerlendirildiginde CR,
ECR, FQR’lerde fark anlamli, PA'da fark yok. DTR PA ise mortalite anlamli
yuksek

* CR, ECR, FQR tanimlamalari Pseudomonas aeruginosa’da klinik sonuclarla
anlamli iliskili degil



