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hvKP

* Kp nin 2 patotipi
* Klasik Kp
* Hypervirllan Kp

Bl High severity

B Moderate severity
Low severity

[ Data unavailable

> Acta Microbiol Immunol Hung. 2020 Jul 3;67(2):120-126. doi: 10.1556/030.2020.01143.

Low prevalence of hypervirulent Klebsiella
pneumoniae in Anatolia, screened via phenotypic
and genotypic testing



CR-hvKP

Single report of CR-hvKP
. - Several reports of CR-hvKP
. Outbreaks of CR-hvKP reported

K. RN .
Peng Lan. A global perspective on the convergence of hypervirulence and carbapenem resistance in Klebsiella
pneumoniae, Journal of Global Antimicrobial Resistance, Volume 25, 2021, 26-34,




Total number of invasive isolates tested (n) and percentage of isolates with resistance phenotype (%), by bacterial species and antimicrobial group/agent Tiirkiye, 2017-2021

e s e P S A RN
E. coli Aminopenicillin (@moxicillin/ampicillin) resistance 3652 4154 76.7 4290 78.8 3562 76.1 4365 74.8 R
Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance 4337 52.7 4923 53.2 4847 54.7 4342 53.4 4852 50.2 R
Carbapenem (imipenem/meropenem) resistance 4321 2.7 4759 2.6 4966 3.0 4347 3.7 4551 4.7 T
Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance 4022 52.3 4606 52.2 4853 51.7 4193 50.1 4707 50.9 i
Aminoglycoside (gentamicin/tobramycin) resistance 4083 26.6 4785 24.4 4617 25.8 4211 23.7 4569 24.6 4
Combined resistance to third-generation cephalosporins, fluoroquinolones and aminoglycosides 3755 18.8 4477 17.7 4496 18.3 4078 16.5 4395 15.9 LX
K. pneumoniae Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance 3157 72.0 3766 72.0 3977 74.0 4501 76.9 4738 75.4 T
Carbapenem (imipenem/meropenem) resistance 3165 32.5 3641 34.4 4028 39.4 4517 48.2 44271 491 T
Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance 3009 61.1 3557 62.6 3933 64.8 4276 69.0 4483 68.6 T
Aminoglycoside (gentamicin/tobramycin) resistance 2991 44.6 3632 45.9 3925 44.8 4405 46.6 4482 43.2 -
Combined resistance to third-generation cephalosporins, fluoroquinolones and aminoglycosides 2821 38.9 3442 39.9 3689 40.5 4156 43.3 4203 38.7 -
P. aeruginosa Piperacillin-tazobactam resistance 1491 37.2 1646 34.0 1533 34.1 1365 321 1764 325
Ceftazidime resistance 1481 30.0 1700 26.8 1645 28.0 1468 27.2 1723 281 -
Carbapenem (imipenem/meropenem) resistance 1552 37.4 1682 37.5 1712 38.4 1547 36.2 1718 39.0 =
Fluoroquinolone (ciprofloxacin/levofloxacin) resistance 1525 35.6 1674 32.7 1637 35.2 1503 31.0 1735 33.1 -
Aminoglycoside (gentamicin/tobramycin) resistance 1519 26.7 1730 19.0 1681 20.8 769 15.7 1069 17.8 i
Combined resistance to 2 3 antimicrobial groups (among piperacillin-tazobactam, ceftazidime, carbapenems, 1279 317 1451 27.8 1424 30.1 672 27.5 955 281 -
fluoroguinolones and aminoglycosides)
Acinetobacter spp. Carbapenem (imipenem/meropenem) resistance 2540 91,5 2643 92.2 2390 90.4 3165 931 3279 93.3 +
Fluoroquinolone (ciprofloxacin/levofloxacin) resistance 2505 92.6 2575 94.4 2391 90.7 3064 93.6 3233 94.6 +
Aminoglycoside (gentamicin/tobramycin) resistance 2558 78.3 2704 79.1 2404 80.3 3117 86.1 3405 85.3 P
Combined resistance to carbapenems, fluoroquinolones and aminoglycosides 2421 77.8 2526 79.3 2362 79.6 3039 84.7 3089 84.8 "°‘*
S. aureus MRSA¢ 3142 25.8 3316 29.6 3407 31.3 3591 33.4 3562 30.7 A*
S. pneumoniae Penicillin non-wild-type® 213 46.0 243 43.6 212 50.9 128 53.9 147 53.7 +
Macrolide (azithromycin/clarithromycin/erythromycin) resistance 205 39.5 217 373 M 37.0 19 34.5 126 34.1 -
Combined penicillin non-wild-type and resistance to macrolides® 186 29.0 M 28.0 200 32.5 17 27.4 123 26.0 -
E. faecalis High-level gentamicin resistance 1125 38.0 1337 36.9 1914 8585 2040 29.6 1899 24,7 £
E. faecium Vancomycin resistance 1551 13.2 1570 13.6 1797 13.3 2201 15.4 2242 15.8 M

Invasive isolates reported to the Central Asian and European surveillance of Antimicrobial

Resistance (CAESAR) network



2017-2021 invazif K. pneumoniae izolatlar direnc oranlari
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K. pneumoniae’da karbapenem R

Fig. 5 Klebsiella pneumoniae. Percentage of invasive isolates resistant to carbapenems

country, WHO European Region, 2021 * Tu rkiye'de % 30-50
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Antimicrobial resistance surveillance in Europe 2023 (2021 data ).

https://www.ecdc.europa.eu/sites/default/files/documents/Antimicrobial%20resistance%20surveillance%20in%20Europe%202023%20-%202021%20data.pdf
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Klebsiella pneumoniae

 Nazofarenkste ve Gl sistemde kolonize

» Akciger, Uriner sistem, kan dolasimi, intraabdominal, yara/cerrahi alan ve SSS
enfeksiyonlari

e Karbapenem ®K. pneumoniae enfeksiyonlarinda mortalite %50 kadar yliksek

* Antibiyotik kullanimindaki artis: Karbapenem@ ve hipervirulan K. pneumoniae
suslari = Kiresel 6lcekte endise



ESBL-Klebsiella pneumoniae
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ESBL-Klebsiella pneumoniae

* KAE, Sepsis, Septik sok =) Karbapenem

* Pyelonefrit, cUTI ) TVIP-SMX,
ciprofloxacin, levofloxacin,
aminoglikozid,

piperasilin-tazobactam ??



ESBL-Klebsiella pneumoniae

JAMA

View Article»

JAMA. 2018 Sep 11; 320(10): 984-994. PMCID: PMC6143100
Published online 2018 Sep 11. doi: 10.1001/jama.2018.12163 PMID: 30208454

Effect of Piperacillin-Tazobactam vs Meropenem on 30-Day Mortality for Patients With £
coli or Klebsiella pneumoniae Bloodstream Infection and Ceftriaxone Resistance

A Randomized Clinical Trial

Patrick N. A. Harris, MBBS, 1?2 Paul A. Tambyah, MD,* David C. Lye, MBBS,>%" Yin Mo, MBBS,* Tau H. Lee,
MBBS,>%7 Mesut Yilmaz, MD,® Thamer H. Alenazi, MD,® Yaseen Arabi, MD,® Marco Falcone, MD,'? Matteo Bassetti,
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» Author information » Article notes » Copyright and License information PMC Disclaimer



MERINO merkezleri

9 Ulkden 26 merkez calismaya katild




Primer sonlanim noktasi (30 g mortalite)

* Meropenem grubundaki 7/191 (%3,7) hastaya kiyasla, piperasilin-tazobaktama

randomize edilen 23/187 (%12,3) hasta birincil sonucu karsilamistir

 Risk difference 8.6% [one sided 97.5% Cl: -o= to 14.5%]

Mortality 30 days n/total (%) Risk difference % P value for
Piperacillin-tazobactam Meropenem (1-sided 97.5% CI)° | non-
inferiority
Primary analysis 23/187 (12.3) 71191 (3.7) 8.6 (-=o t0 14.5) .90
Per-protocol analysis 18/170 (10.86) 7/186 (3.8) 6.8 (- t0 12.8) 76




Birincil sonlanim noktasi i¢in Kaplan-Meier basarisizlik egrileri
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Number at risk
intervention = PTZ 188 184 179 175 169 166 165
intervention = MER 191 191 188 186 185 184 184

MER —— PTZ

Median observation time for both meropenem (MER) and piperacillin-tazobactam (PTZ) groups = 30 days; includes primary analysis population



Sekonder sonlanim noktasi

Measures of success

No. meeting endpoint / Total No. (%)

PTZ MER

Between-group
difference (95% Cl)

Clinical and microbiological
success day 4 2

121/177 (68.4) 138/185 (74.6)

-6.2 (-15.5t0 3.1)

Microbiological success
day 4

169/174 (97.1) 184/185 (99.5)

-2.3(-6.110 0.4)

Favors Favors
meropenem piperacillin-tazobactam

20 15 40 -5 0 5 10 15 20
Between-group risk difference (95% Cl), %

Measures of failure

No. meeting endpoint / Total No. (%)

PTZ MER

Between-group
difference (95% Cl)

Microbiological relapse

9/187 (4.8) 4/191 (2.1)

2.7 (-1.1t0 7.1)

Secondary infection with
MRO or Clostridium difficile

15/187 (8.0) § 8/191 (4.2)

3.8 (-1.1 t0 9.1)

Favors : Favors
piperacillin-tazobactam : meropenem

20 45 10 5 0 5 10 15 20

Between-group risk difference (95% ClI), %




Alt grup 30 gunluk mortalite analizi

N Mortality 30 days n/total (%)
Piperacillin- Meropenem
tazobactam
OECD country income
Middle Income 72 8/37 (21.6) 1/35 (2.9) . -
High income 306 15/150 (10.0) 6/156 (3.9) . =
Pitt score .
>=4 27 5/18 (27.8) 0/9 E =
<4 351 18/169 (10.7) 7/182 (3.9) R —
Infecting species .
E. coli 328 17/161 (10.6) 7/166 (4.2) S —
K. pneumoniae 51 6/26 (23.1) 0/25 . =
HAI :
HAI 214 18/107 (16.8) 4/107 (3.7) : =
Non-HAl 164 5/80 (6.3) 3/84 (3.6) =
Appropriate empirical therapy .
Appropriate 253 18/126 (14.3) 5127 (3.9) . =
Inappropriate 125 5/61 (8.2) 2/64 (3.1) . =
UTI vs. non-UTI source .
UTI 230 7/102 (6.9) 4/128 (3.1) ——
Non-UTI 148 16/85 (18.8) 3/63 (4.8) . =
Immune compromise ° .
Present 91 10/51 (19.6) 1/40 (2.5) E =
Absent 287 13/136 (9.6) 6/151 (4.0) —
5 ) 5 0 15 20 25 30 35 40 45 50 55
Between-group difference (95% Cl), %

meropenem




ESBL E coli/Klebsiella tedavi onerileri

* MERINO kesin tedavi calismasiydi (6rn ADT bilinen)
* Sonuclari ampirik tedaviyi yansitmaz

e Onemli mesajlar:

* Piperacillin-tazobactam en az ise yaradigi hasta grubu
* Non-UTI kaynak
* Ko-morbidite skoru yuksek hasta
 MIC >8 (BMD ile) — Vitek gtivenilir degil
* ESBL jle birlikte OXA-1 varhgi

 Meropenem'in en buyuk avantaiji, bu belirsizliklerin daha az sorun olmasidir
* Pip-tazo dusuk riskli ESBL yapan enfeksiyonlarda kullanilir mi ???
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PipEracillin Tazobactam Versus mERoPENem for Treatment of Bloodstream Infections Caused by
Cephalosporin-resistant Enterobacteriaceae (PETERPEN) (PETERPEN)
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Karbapenem-direncli Enterobacterales (KDE)

* En az bir karbapeneme direnc (ETP, MEM, DOR, IMP) veya

v' MEM, IMP ve DOR: MiK > 4
v ETP: MIK > 2

4 Y

v’ Morganellacaeae (Proteus, Morganella,

e Karba penemaz uretimi Providencia): imipenem dogal direncli

v imipenem disi bir karbapeneme direnc

Centers for Disease Control and Prevention, Division of Healthcare-associated infections. CRE Technical information.
https://www.cdc.gov/hai/organisms/cre/technical-info.html#Definition (Accessed on September 08, 2022).



KDE

Karbapenemaz Karbapenemaz
ureten uretmeyen
Karbapenemaz varlig ESBL / AmpC enzim varhgi
+

Karbapenemlerin ve diger .
betalaktam antibiyotiklerin (pen, Dis membran porin kaybi /

sef) parcalanmasi Efluks pompasi

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



Ulkemiz karbapenemaz epidemiyolojisi

VIM/IMP OXA-48+ KPC OXA-48+NDM COLR Mcr geni
2017, Cok merkezli 0
2018, Ankara Tip 74,1 1,8 8
2018, ECCMID 46 16,6 36.8
Davarer ve ark 7L 0 22
gg,ll?l'lfzmhha °2,2 16,1 15 ! 12,6

2015-20

Medipol Cerrahpasa

2018-2021 yili, 150 KR-KP

Giilhane EAH 71,3 16,7 4,7 0 6,7 0,6 48 0

2023, Kahramanmaras 40,7 31,5




Ulkemizde Klebsiella pneumoniae Suslarinda Direnc

* K. pneumoniae suslari
v'ESBL: > %60
v'Karbapenem direnci: > %60
v'Kolistin direnci > %30

* K. pneumoniae suslari (BOS ve kan izolatlari)
v'CRO/CTX direnci: %73
v ETP direnci: %51
v IMP/MEM direnci: %39
v'"MDR: %40

. ULUSAL SAGLIK HiZMETI iLiSKiLI ENFEKSIYONLAR SURVEYANS AGI (USHIESA) ETKEN DAGILIMI ve ANTIBIYOTiK DIRENC RAPORU 2022
(https://hsgm.saglik.gov.tr/depo/birimler/bulasici-hastaliklar-ve-erken-uyari-db/Dokumanlar/Raporlar/ETKEN_DAGILIM_VE_DIRENC_2022_RAPOR-v2.pdf)
. WHO-CAESAR 2019



KDE Tedavi

 Optimal tedavi BELIRSIZ... @

* Tedavi secenekleri kisitli @
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*. 2023 Jul 18:ciad428.

KDE Klinigi nasil?

ESCMID 2022 IDSA 2023 KDE: IMP veya MEM direncli

* Ciddi enfeksiyon: * Klinik siddet siniflamasi YOK
v'Sepsis ve septik sok

e Uriner (komplike ve komplike
* Mortalite icin dusutk riskli: olmayan) ve Uriner disi ent
v'Uriner kaynakl kan dolasimi enf. cUTI ve pivelonefrit:

v'Kaynak kontrolii sonrasi biliyer enf. « Yapisal/fonksiyonel anomali
* Erkek cinsiyet

* Mortalite i¢in yuksek riskli: Unkomplike Sistit

\/Digerleri . 5gtkesger, ekipman cikarildiysa, staz

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547
IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



KDE Tedavi

Yeni betalaktam ajanlar
v Seftazidim-avibaktam
v'"Meropenem-vaborbaktam
v’ Imipenem-silastatin-relebaktam Eski antibiyotikler
v'Sefiderokol v'Karbapenemler
v'Polimiksinler
v'Fosfomisin
v'Tigesiklin
v’ Aminoglikozitler (6z. plazomisin )
v TMP-SMZ



E Durante-Mangoni, et al. Clin Microbiol Infect. 2019 Aug;25(8):943-950.

KDE’de Kullanilan Antibiyotikler

Table 2

Antimicrobials commonly tested against carbapenem resistant Enterobacteriaceae

aDuyarh izolat ylizdesi: Literatur verisi

Antimicrobial

EUCAST MIC breakpoint

indicating resistance

Prevalence® of
susceptible isolates

ve yazarlarin kisisel deneyimine dayali

Remarks

Ceftazidime >4 <3%
Cefepime >4 <5%
Aztreonam <5%
Piperacillin-tazobactam >16 <5%
[ Ceftazidime-avibactam >8 >90% ]

Imipenem >8 <5%
Meropenem >8 <5%
Dorinenem =2 5%
Amikacin >16 50%
Gentamicin >4 40%
Ciprofloxacin >0.5 <5%

4 <o
Fosfomycin >32 50%
Tigecycline >2 85%
Colistin >2 80%

Resistance usually associated with concurrent expression of ESBL or AmpC
B-lactamases

Susceptibility or low-level resistance may be expected in case of metallo-p-
lactamase carbapenemase expression. Resistance is the rule when other
carbapenemases (KPC, OXA-48, etc.) or extended spectrum pB-lactamases are
co-expressed

Resistance usually associated with high-level expression of extended
spectrum p-lactamases

Susceptibility expected in case of KPC or OXA-48 carbapenemase
expression. Resistance is the rule when metallo-enzymes (NDM, IMP, VIM,
etc.) are expressed

Variable degrees of resistance may occur according to level of
carbapenemase expression and concurrent presence of other mechanisms
of carbapenem resistance

Cross resistance not the rule depending on actual subtype of modifying
enzyme expressed

Very low rates of susceptibility expected in endemic settings of
carbapenem-resistant Enterobacteriaceae prevalence

Sparse data available

Variable results according to the susceptibility method used

Consistent susceptibility data across multiple studies and settings

Broth microdilution recommended to avoid major errors

4 Conservative estimates based on literature data (average rates) and the author’s personal experience.


https://pubmed.ncbi.nlm.nih.gov/?term=Durante-Mangoni+E&cauthor_id=31004767

CRE isolate confirmed

Ek antibiyotik duyarlilik iste

Request additional susceptibility testing
to help guide antibictic selection®

= the CRE olate resotant to standard-spactram Karbapenemlerin timu dahil Standart (eski)

antibiotics, includinlg all carbapenams? anthIyOtIk|ere dlreng var m|?

Yes Mo
¥ ¥
EV t. K b i? Is carbapenemase USE one of the standard-spe?;r.um A . I I S ~ H
et: Karbapenemaz testi: tecting ovailables antibiotics, based on susceptibilities 1 Hayir: Duyarliliga gore tedavi
) (Refer to UpTeDate content for more information)
T l 1
Mo Yes
¥

What are the results of
carbapenemase testing?

Pending Positive MNegative

¥ ¥ ¥
Karbapenemaz testi ?

Evet: Karbapenemaz test sonucuna gore tedavi
Hayir: Cografyaya gore, hastanin eski sonuglarina
gore, Antibiyogramdan karbapenemaz tipi tahmini
Ek duyarlilik sonuglarina gére tedavi

talfur the regimen accordingly | | |

OXA-48-like MBL (eg, NDM-1, IMP) KPC
L L L
Choose one of the following regimens: Choose one of the following regimens: Choose one of the following agents:
Preferrad: Preferrad: Preferrad:
» Ceftazidime-avibactam ® Ceftazidime-avibactam ® Ceftazidime-avibactam
Alternative: plus L Me.l'ﬂpenern-.vahclr.bactam
. Aztregnamb = Imipenem-cilastatin-relebactam
= Cefideroccal
= Tigecydine ® Alternative: Alternative:
® Eravacydine % » Cefiderocol » Cefiderccol
= Tigecydina % = Tigecycline %

® Eravacydina ¥ ® Eravacycline %




Karbapenemaz (-) Enterobacterales
Ertapenem R / Meropenem S / Imipenem S

e Karbapenemaz geni tespit edilmedigi varsayimi ile: v MEM, IMP S: MiK < 1
v'"Meropenem, 3x2 gr, uzun inflizyon (3 saat) v ETPR:MiK 21
v Imipenem, 4x500 mg iv, uzun infiizyon (3 saat)

* Komplike olmayan sistit: Standart doz ve inflizyon siresi (30 dk)

* Meropenem-vaborbaktam, imipenem-silastatin-relebaktam 1)
v'"Meropenem ve imipenem uzun infuzyona Ustinligu yok

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



Meropenem R / imipenem S (veya tersi)
KDE Tedavisi

* Optimal tedavi yaklasimi bilinmiyor

* Enfeksiyon odagina ve klinik siddetine bagl
v'Uriner sistem enfeksiyonu: Meropenem verilebilir
v'Komplike intraabdominal enfeksiyon: Meropenem verilmemeli

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



Komplike Olmayan Sistit
KDE Tedavisi

Tercih edilen rejim:

* Nitrofurantoin
e TMP-SMX
* Siprofloksasin veya levofloksasin

) 4

Ancak duyarlilik ihtimali disuk

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.

Alternatif tedavi

e Tek doz aminoglikozit
e Oral fosfomisin (sadece E. coli)
e Kolistin

e Seftazidim-avibaktam
e Meropenem-vaborbaktam,

* |mipenem-silastatin-relebaktam
* Sefiderokol

Daha ciddi enfeksi%onlar icin
saklanmali....




Piyelonefrit ve Komplike USE

KDE Tedavisi
Tercih edilen rejim:
* TMP-SMX
» Siprofloksasin veya levofloksasin :> Duyarlilik gosterilirse

» Seftazidim-avibaktam

* Meropenem-vaborbaktam

* Imipenem-silastatin-relebaktam
 Sefiderokol

Alternatif tedavi Nefrotoksisite kabul edilebilir oranda ise AG
« Aminoglikozidler § ile tam bir tedavi suresi

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



USE Disi KDE Suslari - Karbapenemaz Tipine Gore

Karbapenemaz Tipi |ilkseenek ______________|Altematif ____________

Karbapenemaz testi v' Meropenem-vaborbaktam

negatif veya v’ Seftazidim-avibaktam
yapilamiyor v imipenem-silastatin-relebaktam
KPC v’ Seftazidim-avibaktam

v' Meropenem-vaborbaktam
v Imipenem-silastatin-relebaktam

NDM ve diger MBL v Seftazidim-avibaktam + aztreonam
v' Sefiderokol

OXA-48 v’ Seftazidim-avibaktam

v

D NN

ENERN

Sefiderokol

Sefiderokol

Aztreonam
MBL disi karbapenemaz ureten
ve ESBL (+) suslara etkisiz

Meropenem-vaborbaktam veya
Imipenem-silastatin-relebaktam
+

Aztreonam

Sefiderokol
Tigesiklin ve eravasiklin (USE ve
bakteriyemi disi)



KDE
Yeni Betalaktam Ajanlara Direng Riski

* Seftaz-avi (%10-20) Tedavi sirasinda veya 6ncesinde
* Mer-vab (%3) karsilasmayan hastalarda

e Imi-sil-relebactam ve sefiderokol veri az

* Daha once KDE ile enfekte hastada sepsis benzeri yeni veya relaps enf

* Daha 6nce seftazidim-avibaktam alan hastada sepsis benzeri enf
v'Yeni betalaktamlara ADT tekrarla
v'ADT gelene kadar yeni betalaktam ajanlarini kullan

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



Karbapenemaz Tipine Gore Tedavi

KPC: Kullanilabilir

OXA-48: Kullanilabilir

MBL (6r. NDM): Aztreonam ile birlikte
kullanilir

e Seftazidim-avibaktam

* Meropenem-vaborbaktam KPC : Kullanilabilir

o imipenem-sil-relebaktam MBL ve OXA-48: Kullaniimaz

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.



KDE TEDAVISI

ESCMID

Ciddi enfeksiyon:

» Seftazidim-avibaktam, meropenem-vaborbaktam
e Bunlara direncli ise sefiderokol

* MBL: Seftazidim-avibaktam + aztreonam

Ciddi olmayan enfeksiyon:

* Eski antibiyotikler (in vitro aktif olan): Kaynaga gore, bireysel bazda

« Komplike USE: Aminoglikozidler (plazomisin dahil) tigesikline tercih edilir

* BSI ve HAP/VAP: Tigesiklin @, gerekliyse pnomonide yiiksek doz tigesiklin (200> 2x100)
* Fosfomisin monoterapisi icin karsi/lehte goris yok

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547



THE UNIVERSITY
OFQUEENSLAND CREATE CHANGE
AAAAAAAAA
Sefiderokol

A randomized trial of cefiderocol versus standard therapy for healthcare-
associated and hospital-acquired gram-negative bloodstream infection

(The GAME CHANGER Trial)




THE UNIVERSITY
OF QUEENSLAND
AUSTRALIA

Arastirmacilar

 David L. Paterson, Helmi bin Sulaiman, Po-Yu Liu, Mark D. Chatfield,
Mesut Yilmaz, Zeti Norfidiyati Salmuna, Mohd Zulfakar Mazlan, Siriluck
Anunnatsiri, Rujipas Sirijatuphat, Darunee Chotiprasitsakul, David C.
Lye, Jyoti Somani, Shirin Kalimuddin, Abdullah Aslan, Visanu
Thamlikitkul, Yi-Tzu Lee, Yi-Tsung Lin, Wan Nurliyana Wan Ramli, Hang
Cheng Ong, Piroon Mootsikapun, Atibordee Meesing, Chien-Hao Tseng,
Ting-Kuang Yeh, Alwi Muhd Besari Hashim, Parichart Puangpatra, Pitak
Santanirand, Tsung-Ta Chiang, Sophia Archuleta, Yvonne Fu Zi Chan, Po-
Ying Chia, Brian Forde, Hugh Wright, Adam Stewart, Kay Ramsay, Wei
Ping Ling, Vicki Rossi, Tiffany Harris-Brown, Patrick N. A. Harris on
behalf of the GAMECHANGER Trial Investigators.



THE UNIVERSITY

Calisma Dizayni

Hastane kaynakl veya saglik hizmeti ile iliskili Gram negatif bakteriyel kan dolasimi
enfeksiyonu icin sefiderokoll standart bakim antibiyotikleriyle karsilastiran cok merkeazli,
randomize, Ustlinlugu olmayan, acik etiketli calisma

Yetiskin

En az bir kan kultiri aliminda Gram-negatif bir organizma ile kan dolasimi enfeksiyonu.

Pozitif kan kalttrtntn alinmasinin Gzerinden 48 saatten fazla zaman gecmemis olmal

Sefiderokol kolu: 3 saat boyunca 2 gram 1V, 5-14 gun boyunca her 8 saatte bir
Bakim Standardi (SOC)

Gram negatif bakterilere karsi etkinligi olan bir, iki veya ug¢ antibiyotik

42



THE UNIVERSITY
% OF QUEENSLAND
AUSTRALIA

9,144 patients assessed for eligibility

8,631 excluded

8,631 ineligible
2,799 BSI not hospital-acquired or healthcare
associated

1,839 >48 hours elapsed since positive blood
culture collection

1,258 not a gram-negative BSI

760 participant legal proxy did not consent

734 not expecled to survive more than 7 days

594 trial incompatible

_— 221 treating team did not consent

186 participant receiving palliative care

136 participant expected to be discharged
within 5 days

82 vascular access line unable to be removed

22 Prior randomisation

43




256 assigned to cefiderocol

THE UNIVERSITY
% OF QUEENSLAND
AUSTRALIA

257 assigned to standard of care (SOC)

4 No aerobic GNB grew

> 2 Wilhdrﬂw cqnaent
1 Did not receive cefiderocol
(withdrew day 1)

Y

250 included in the analyses of all
outcomes

1 No aerobic GNB grew
, 2 Withdrew consent
0 Did not receive SOC
h J

254 included in the analyses of all
outcomes




Primary endpoint — Day 14 ACM

Cefiderocol SOC
Day 14 ACM 20/250 (8.0%) 17/254 (6.7%)

Risk difference 1.3% (95% Cls: - 3.2% to 5.9%)
Relative Risk 1.20 (95% Cls: 0.64 to 2.23)

Non-inferiority is met.
Superiority is not achieved.

45



Day 14

Day 30

Day 90

Mortality at D14, D30 and D90

Cefiderocol
20/250 (8.0%)

42/250 (16.8%)

73/250 (29.2%)

SOC
17/254 (6.7%)

38/254 (15.0%)

75/254 (29.5%)

46



THE UNIVERSITY
% OF QUEENSLAND
AUSTRALIA

30%-
25% -

20%
Kaplan-Meier -

Curve of ACM

: —— (Cefiderocol
15% -
' — S0C

Dead

10% -

5%-

0%- . | |
D1 D14 D30 D90
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Yeni Betalaktamlar Yerine Eski Antibiyotikler??

 TANGO Il, RKC: Mer-vaborbactam vs BAT (best available treatment)

* BAT: Polimiksin, karbapenem, aminoglikozit, tigesiklin ile monoterapi /
kombinasyon veya seftazidim-avibaktam monoterapisi

 Mem-vaborbaktam daha iyi klinik sonuc (klinik kiir, mortalite ve yan etki)

 ESCMID 2022: Antibiyotik stewardship kapsaminda bireysel bazda ciddi
olmayan ve dusuk riskli enfeksiyonda duyarli ise eski antibiyotik
monoterapisi Oneriyor

Infect Dis Ther. 2018 Dec;7(4):439-455. TANGO Il CALISMASI
ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547



KDE TEDAVISI
Polimiksin Kullanimi

* Polimiksin B ﬁ Gozlemsel ve klinik veriler: Yeni \

e Kolistin ¢ BL-BLI karsilastirma ajanlarina
gore mortalite ve nefrotoksisite
artis

* Duyarhlk testi dogrulugu

Komplike olmayan sistit: ~ \_ acisindan endiseler (CLSI?) )/
Alternatif tedavi

KDE’de: Polimiksinler ile diger antibiyotiklerin
karsilastirmali etkinligi ile ilgili veri YOK
ESCMID, 2022



KDE TEDAVISI
Tigesiklin

 Alternatif tedavi (Yeni BL kullanilamiyor ise)

e Karbapenemaz turinden ve varligindan etkilenmezler

* DYDE .

* Osteomiyelit

IDSA 2023, Clin Infect Dis. 2023 Jul 18:ciad428.

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547
J Antimicrob Chemother 2011; 66:1963—-71.

Medicine 2016; 95:e3126.

Solunum yolu enfek * Kan dolasimi
Intraabdominal enfek * USE

Doku dagilimlari yiksek
Serum ve idrar dusuik
USE’de AG’lerden inferior



KDE TEDAVISI
Aminoglikozitler

Aminoglikozit iceren rejimler

* Kombinasyon icin bir secenek

* Tigesiklin iceren rejimlerden daha iyi klinik sonuglar
* Uriner kaynakli enfeksiyonlarda én plana cikiyor...

(klinik kar, mikrobiyolojik kir, rehospitalizasyon)

Kolistin iceren rejimlere UstunlGgu yok (Uriner)

Aminoglikozit-kolistin kombinasyonundan kaciniimali

Sepsis: Karbapenem ve kolistin R suslarda aminoglikozit iceren rejimlerde, icermeyen rejimlere
gore daha yuksek 30 glinlik sagkalim

Bobrek transplanti olan hastalarda retrospektif kohort: AG iceren rejimlerde klinik basari daha iyi

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547



KDE TEDAVISI
Fosfomisin

* KDE'ye karsi etkili
* In vitro calismalarda diger antibiyotikler ile sinerjistik etkili
* Kombinasyon seklinde kullanimi fosfomisine direncg gelisimini 6nler

e Cin’den yapilmis bir calismada fosfomisin iceren rejimler fosfomisin
icermeyen rejimlere gére anlamli olmayan artmis survival

* Fosfomisin monoterapisi ile ilgili kanit YOK



Kombine Antibiyotik Kullaniminin Rolu

Yeni Eski
betalaktamlar antibiyotikler
Kombine tedavi @ Yeni BL yok veya sadece polimiksin,

aminoglikozit, fosfomisin ve tigesiklin S
Seftaz-avi vs seftaz-avi + diger KPC etkili

antibiyotik v'Ciddi enfeksiyon: Kombinasyon
v'Mortalitede fark yok v'Ciddi olmayan enfeksiyon: Monoterapi

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547



Kombine Antibiyotik Kullaniminin Roli
Eski Antibiyotikler

* Gozlemsel calismalar

* Kanitlarin kesinligi dustk, 6nemli bias riski

 Kombine antibiyotikler oldukca degisken (2-5 ilacg)

* Doz, siire ve in vitro duyarliliklar cok heterojen, degisken

* Yeterli hasta sayisina sahip birkac¢ calismada klinik sonuclar agisindan
kombine tedavi monoterapiden ustin

e Bu Ustunluk 6zellikle hastanin agir klinik tablosu varsa ve kombinasyon
ajanlari en az 1 in vitro aktif ajan olarak tanimlanmissa ortaya cikiyor

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547
J Antimicrob Chemother 2015;70:2133e43



Kombine Antibiyotik Kullaniminin Roli
Karbapenem direncli K. pneumoniae

* En sik kullanilan kombinasyon tedavileri:
\/Karbapenem + kolistin } ¢« Mem MiK £ 8 mg/L ise daha diisiik mortalite

v C (%19.4 vs %35)
Karbapenem + tigesiklin « MIK > 16 ise monoterapiye Ustunligi YOK
v'Kolistin + tigesiklin

\/Tigesiklin + gentamisin * Genel olarak polimiksin iceren kombinasyonlar
polimiksin monoterapisinden daha iyi klinik
sonuclar

* En sik kullanilan monoterapi:
v'Tigesiklin « KPC (+)/OXA-48 (+) KRKp enfeksiyonlarda kolistin iceren
v’ Kolistin kombinasyonlar, kolistin icermeyen kombinasyonlara

.. gore mortaliteyi dusurur
v'Gentamisin



KDE Tedavisi
Karbapenem Kombinasyonlari

* italyan calismasinda (retrospektif kohort):
v'Mem MIK < 8 mg/L ise kombinasyon ile daha diisiik 14 giinlik mortalite

v'Calismanin devaminda MIK > 8 mg/L olsa bile yuksek doz/uzamis inflizyon ile
meropenem kombinasyonu karbapenem icermeyen kombinasyondan daha
disitk 14 gunluk mortalite

* iki RKC (AIDA (cogu Acineto) ve OVERCOME):
v'Karbapenem direncli GNB etken ile bakteriyemi ve HAP/VAP

v'Kolistin monoterapisi ve kolistin-karbapenem kombinasyonu arasinda 28
gunlik mortalite acisindan fark YOK

Lancet Infect Dis 2018;18:391e400.

J Antimicrob Chemother 2015;70:2133e43.

Kaye KS et al. 31st European congress of clinical microbiology & infectious diseases. Basel: European Society of
Infectious Disease; 2021. 2021.



(TS @ Effect of appropriate combination therapy on mortality of
patients with bloodstream infections due to
carbapenemase-producing Enterobacteriaceae
(INCREMENT): a retrospective cohort study

Belén Gutiérrez-Gutiérrez*, Elena Salamanca™, Marina de Cueto, Po-Ren Hsueh, Pierluigi Viale, José Ramdn Pano-Pardo, Mario Venditti,

Mario Tumbarello, George Daikos, Rafael Cantén, Yohei Doi, Felipe Francisco Tuon, llias Karaiskos, Elena Pérez-Nadales, Mitchell | Schwaber,
Ozlem Kurt Azap, Maria Souli, Emmanuel Roilides, Spyros Pournaras, Murat Akova, Federico Pérez, Joaquin Bermejo, Antonio Oliver,

Manel Almela, Warren Lowman, Benito Almirante, Robert A Bonomo, Yehuda Carmeli, David L Paterson, Alvaro Pascual, Jesus Rodriguez-Bano,
and the REIPI/ESGBIS/INCREMENT Investigatorst

Retrospektif, uluslararasi kohort

Earbapenemaz (+) Enterobacteriaceae bakteriyemisi icin in vitro aktif ilac alan 343
asta

Kombinasyon tedavisi sadece mortalite riski yuksek hastalarda ustln

Onceki calismalardan farkli olarak ortaya cikan oneri:
v'En az iki in vitro aktif molekilin verilmesi
v'Spesifik kombinasyonlarin etkinligine iliskin bir cikarim YOK
v'Bir karbapenem dahil etmenin tstiin olduguna dair kanit YOK



KDE Tedavisi
Cift Karbapenem

In vitro sinerji calismalari celiskili
RKC yok
KPC +, OXA-48 + suslar ile sinirli calisma, MBL ile calisma yok

Cift karbapenem + kolistin daha etkili bulunmus
* Secenek kisith lilkelerde

279 KDE, cift karbapenem — tek karbapenem kombinasyonu
* 30 gunliik mortalitede fark yok

Metaanaliz sonucu
* 3li - 2li kombinasyon ustiin degil

0



Recommendations on the choice of antibiotic treatment for CRE

For patients with severe infections due to CRE, we suggest meropenem-vaborbactam or
ceftazidime-avibactam if active in vitro.

For patients with severe infections due to CRE carrying metallo-p-lactamases and/or resistant to
all other antibiotics, including ceftazidime-avibactam and meropenem-vaborbactam, we
conditionally recommend treatment with cefiderocol.

For patients with non-severe infections due to CRE, under the consideration of antibiotic
stewardship, we consider the use of an old antibiotic, chosen from among the in vitro active
on an individual basis and according to the source of infection, as good clinical practice. For
patients with cUTI, we suggest aminoglycosides, including plazomicin, over tigecycline.

We suggest that tigecycline not be used for BSI and HAP/VAP; if necessary, in patients with
pneumonia, clinicians may use high-dose tigecycline.

There is no evidence to recommend for or against the use of imipenem-relebactam and
fosfomycin monotherapies for CRE at the time of writing.

Recommendations on combination therapy for CRE

Conditional Moderate/low
Conditional Low

Good practice statement/conditional Expert opinion/lo
Conditional Low

No recommendation

Yeni betalaktamlar ile kombine

For patients with CRE infections susceptible to and treated with ceftazidime-avibactam, St tedavi 6neri|miyor
meropenem-vaborbactam or cefiderocol, we do not recommend combination therapy.

For patients with severe infections caused by CRE carrying metallo-f-lactamases and/or Conditional Moderate
resistant to new antibiotic monotherapies, we suggest aztreonam and ceftazidime-avibactam MBL: Seftazidim-avibaktam +
combination therapy.

For patients with severe infections caused by CRE susceptible in vitro only to polymyxins, Conditi Aztreonam

T . ase of © mn-availability of new BLBLI, we
Ciddi enf ve yeni BL ulasllamlyor: i .0 recommendt;inn for or against
Polimiksin ile kombine et
. . T . nbination therapy for CRE infections, Conditional Low
Spesifik kombinasyon igin 6neri YOK  '}>12 0% W18 % - meropenem
may be used as part of combination therapy if the new BLBLI are not usec Sadece MIK< 8 ise karbapenemli kombinasyon

In patients with non-severe infections or among patients with low-risk infecuuis, « ade
consideration of antibiotic stewardship, we consider the use of monotherapy chosen
among the in vitro active old drugs, on an individual basis and according to the sour
infection as good clinical practice

ESCMID 2022, Clinical Microbiology and Infection 28 (2022) 521e547

ver, >8 ise karb verme

Yiksek doz, uzamis meropenem inflizyon



Karbapenem Direncli Klebsiella Tedavi Suiresi

* Tedavi suresi duyarh karbapenem duyarli suslardan farkh degildir
* Tedavi giinu etkin antibiyotigin ilk guntinden itibaren sayilir
e Etken ampirik antibiyotige duyarli: Ampirik tedavinin ilk glininden

* Etken ampirik antibiyotige duyarl degil: Tedavi degisikligi yapilir,
tedavi glinu etkin antibiyotigin ilk gininden itibaren sayilir

Infectious Diseases Society of America 2023 Guidance on the Treatment of Antimicrobial
Resistant Gram-Negative Infections. Clin Infect Dis. 2023 Jul 18:ciad428.



Karbapenem Direncli Klebsiella Tedavi Suiresi
 Ampirik antibiyotige direncli etken, ancak klinik yanit alinmis ise

Komplike olmayan sistit

v’ Kontrol idrar kiiltiriine GEREK YOK

v Mevcut antibiyotik tedavisinin degistiriimesine GEREK YOK
v’ Tedavi suresini uzatmaya GEREK YOK

Komplike olmayan sistit disindaki tim enfeksiyonlarda
tedaviyi degistir ve sifirdan tedavi

Infectious Diseases Society of America 2023 Guidance on the Treatment of Antimicrobial
Resistant Gram-Negative Infections. Clin Infect Dis. 2023 Jul 18:ciad428.



Karbapenem Direncli Klebsiella Tedavi
Suresi

* Antimikrobiyal direncli enfeksiyonlarin tedavi siirelerini belirlerken;
v'Hastanin bagisiklik durumu
v'Kaynak kontroliiniin saglanmasi
v'Tedaviye yanitla ilgili 5nemli konakgi faktorleri de dikkate alinmal

* MUmkun oldugunda oral tedaviye gecis dustnidlmeli

Oral antibiyotik secenegi varsa
Kaynak kontroliui saglandiysa
Hasta stabilse

Barsak emilim bozuklugu yoksa

Infectious Diseases Society of America 2023 Guidance on the Treatment of Antimicrobial
Resistant Gram-Negative Infections. Clin Infect Dis. 2023 Jul 18:ciad428.
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Ozetle....

* Optimal tedavi belirsiz

* Sinirl sayida tedavi secenegi

* Oneriler genellikle gdzlemsel calismalara dayaniyor, az sayida RKC
e Eski tedaviler ve yeni betalaktamlarin avantajlari-dezavantajlari

* IDSA onerleri genellikle yeni betalaktam antibiyotikler

* ESCMID: Ciddi enf.da yeni BL, ciddi olmayan enf.da eski antib
monoterapisi, ciddi enf ve yeni BL yoksa eski antib kombinasyonlari

* Spesifik bir kombinasyon énermek icin veriler yetersiz
* Tedavi suresi duyarl enfeksiyonlarda oldugu gibi






Sayin Prof. Dr. Bircan Kayaaslan’a slayt destegi icin tesekkir ederim
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