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Yu, Tianrong, et al. "Circumventing antimicrobial-resistance and preventing its development in novel, bacterial infection-control strategies." Expert Opinion on Drug Delivery 17.8 (2020): 1151-1164.
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Critical pathogen
antihiotic resistance rates
Mmimum §.6%

Medan 36 9%

Maximyom Q4.05

p)
RN,
* \\ \__J
Carbapenem and cephatosporin -

consumption
Minimum 447

Modian 5401

Mawenum 2658.9

Allel, Kasim, et al. "Global antimicrobial-resistance drivers: an ecological country-level study at the human—animal interface." The Lancet Planetary Health 7.4 (2023): €291-e303.



Fig. 6 Pseudomonas aeruginosa. Percentage of invasive isolates with resistance to carbapenems (imipenem/ Fig. 7 Acinetoboacter species, Percentage of invasive isolates with resistance to carbapenams (imipenem/meropenem),
meropenem), by country, WhO European Region, 2021 by couniry, WHU Euiopean Region, 2021
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Antimicrobial resistance surveillance in Europe 2023 - 2021 data. Stockholm: European Centre for Disease Prevention and Control and World Health Organization; 2023.



Fig. g Eschenichio coll. Peccentage of lavasive Isolates resistant to carbapenems (insipenem/ meropenem), by country, Fig. 5 Kiebsiello ppeumonioe. Percentage of invasive isolates resistant to carbapenems {imipenem/meropenem), by
WHO European Region, 2021 country, WHO Zeropean Ragion, 2024
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Tablo 24. Tiirkiye’de Saghk Hizmed iliskili Enfeksivonlarda Antimikrobiyal Direnc Oranlary, 2022.

Antimikrobival Diren¢ Oranlan PERSENTIL

ANTIMIKROBIYAL DIRENCLI PATOJEN 2:;:2:5 Brken l;"::-m Etg::egzglsn Genel %10 | %25 (O?aioca) %75 %90
Ortalama
TURKIYE GENELI
Vankomisin direncli E faecium 228(57) 2340 542 23.16 0.00 8.2 20.00 29.79 52.21
Vankomisin direncli E faecalis 235(46) 1799 79 4,39 0.00 0.00 0.00 35.73 9.09
MRSA 325(75) 2576 1286 49.92 25.00 32.80 42.86 63.61 81.41
MRKNS 308(41) 2569 2201 85.68 75.00 85.71 90.91 95.45 96.97
E.coli Suslarinda ESBL 410(118) 2583 4360 59.24 26.37 50.00 64.17 77.78 %091
Klebsiella pneumoniae Suslarinda ESBL 404(197) | 6179 8844 69.87 15.45 52.17 80.00 92.00  100.00
Karbapenem direncli Acinetobacter baumannii 368(167) . 16l 7523 9218 81.59 90.69 95.87 100.00 100.00
Karbapenem direncli E.coli 408(108) 4376 750 17.14 0.00 5.88 10.88 2500  41.50
Karbapenem direncli Klebsiella pneumoniae 411(190) A 10042 6684 66.56 39.85 54.53 70.60 8199 9231
Karbapenem direncli Psendomonas aeruginosa 375(122) 4562 3084 67.60 37.95 55.97 72.47 84.90 9526
Kolistin direncli Acinetobacter baumannii 352(137) 6357 796 12.52 0.00 2.04 5.56 16.52 3474
Kolistin direncli Klebsiella pneumoniae 390(146) 6066 1893 31.21 3.70 13.83 27.27 4747 67.71

https://hsgm.saglik.gov.tr/depo/birimler/bulasici-hastaliklar-ve-erken-uyari db/Dokumanlar/Raporlar/USHIESA OZET RAPORU_2022.pdf
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Kock, R., et al. "Carbapenem-resistant Enterobacteriaceae in wildlife, food-producing, and companion animals: a systematic review." Clinical Microbiology and Infection 24.12 (2018): 1241-1250.
CDC. Antibiotic Resistance Threats in the United States, 2013.



Penicillins Cephalosporins  Cephalosporins R-lactams/ [ Carbapenems
Enzyme 1% ot 2 /4 inhibitors of
generation generation R-lactamases
Ambler class cefepime
cefpirome
Penicillinases: KPC, i, Ges. \
A
Metallo-enzymes: VIM, IMP, NDM
B |
Oxacillinase =OXA-48 and its derivatives
D

Nordmann, Patrice. "Carbapenemase-producing Enterobacteriaceae: overview of a major public health challenge." Medecine et maladies infectieuses 44.2 (2014): 51-56.
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Cui, Xiaoyan, Haifang Zhang, and Hong Du. "Carbapenemases in Enterobacteriaceae: detection and antimicrobial therapy." Frontiers in microbiology 10 (2019): 1823.



CMI

CLINICAL

MICROEI0LOGY
AND INFECTION

Yeni antibiyotikler

Seftolozanctazobacam | B | V7 | N % % % R | emasra €7 Komplike USE, IAE, VIP, HGP
Sefrazidim-avibakeam b v v/ |9p= | v R | EMA/FDA [ Komplike USE, AE, VIP, HGP / EMA [/ Gram (-f(’
A X | v | % |[F=| v | x| % DO i ko oan
e/ | g || e | V] R | k| e e s, G ()T
Plazomicin X v/ | o= v v/ « | GrP= | A I’; Komplike USE, EMA o\

Eravacycline v | Vv b ¢ N v N " | EMA/FDALC} Komplike IAE

Sefiderokol v | vV N N N4 v " | FDAL Komplike USE, HGP, VIP, EMA [’ Gram (-} [

Eski antibiyotikler

Polimiksinler v/ v/ v/ v/ v/ v/ v

Aminoglikozitler ED:I — I:D:I — ED:I — I:D:I — EDZII:I ED: — ED:I —

Fosfomisin 1v b 4 Vv |9P = b= o= |dp = (R

Aztreonam ) ¢ ) 4 Y — ) ¢ ) ¢ ) 4 op =

Tigesiklin v v ) ¢ v v v v/

Temosilin x \/ x ED:I — x
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KDAB

GSBL

KDPA
non-MBL

KDE

non-CP

KDE-
KPC

KDE-
OXA48

KDE-
MBL

Yeni antibivotikler

EMA/FDA Di'j Komplike USE, IAE, VIE, HGP

Seftazidim-avibaktam

EMA/FDA Uﬂy Komplike USE, IAE, VI, HGP / EMA Iy Gram (-)*T*

Meropenem-
vaborbaktam

FDA Komplike USE
EMA Komplike USE, VIP, HGP, Gram (-) Y~

Imipenem-
cilastatin/relebactam

FDA (7 Komplike USE, IAE
EMA U{b VIP, HGP, Kan Dolagimi Enfeksiyonlars, Gram (-) <‘T'>

Plazomicin

FDA 5 Komplike USE, EMA ()

Eravacycline

EMA/FDA I’ Komplike IAE

Sefiderokol

FDAD'YKomplike USE, HGP, ViP, EMA 0’5 Gram (-) 7

Eski antibivotikler

Polimiksinler

N NEEHIENI

Aminoclikozitler

Fosfomisin v

IR

Aztreonam

Tigesiklin

Temosilin

*(xxcgjﬁ G ERE R

CRPERTICKRKKIC ) K&

% xE%”C“Cb

b4
(:B:H:l
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v
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v
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®
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&
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Clinical Infectious Diseases fie h
ivmdad
IDSA GUIDELINES %hIDbj\u meon OXFORD

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

Clinical Microbiology and Infection 28 (2022) 521-547

Contents lists available at ScienceDirect c M I

CLINICAL

Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION

Fl SEVIFR journal homepage: www.clinicalmicrobiologyandinfection.com BESCMID

Guidelines

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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Karbapenem direncli Enterobactariceae Enfeksiyonlarinin Tedavisi



C M I Climeal Infactious Diseasss
CLINICAL IDSA GUIDELINES
MICROBIOLOGY

AND INFECTION

BEESCMID

KDE enfeksiyonu saptanmasi durumunda hizli test ile karbapenemaz turtnin
belirlenmesi onerilmekte

» Tedavi plani
« Agir enfeksiyonlarda eger duyarli ise ilk tercih yeni antibiyotikler
* Yeni antibiyotiklere ulagilamamasi durumunda kombinasyon Onerisi !

IDSA

Karbapenenaz turunun tayinin onemli !

Uriner enfeksiyon vs Uriner enfeksiyonlar disi enfeksiyonlar
Uriner enfeksyonlarda duyarli ise eski antibiyotikler tercih edilebilir
Uriner sistem enfeksiyonlari disindakiler ?

AIDSA
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IDSA GUIDELINES N ey el R S

- Ertapenem direncli (meropenem /imipenem MICs 1 ug/mL) Enterobactericeae
Enfeksiyonlari
- Karbapenemaz saptanmaz ise

- Meropenem 2 g IV 8 h, infizyon 3 h
_ Imipenem-Silastatin 500 mg IV 6 h, inflizyon 3 h
- Komplike olmayan sistit icin standart infUzyonlar b % 1oy

- Agir enfeksiyonlar, Meronem/Imipenem biri direnglfi';;"!-""{""i:i"

n v

- Meropenem-vaborbactam

_ Imipenem-cilastatin-relebactam

COs
[

~34
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o Sistit
06
Nitrofurantoin

TMP-SMX
Siprofloksasin veya levofloksasin

Oral fosfomisin ( E.coli)*
Aminoglikozit ( tek doz)
Seftazidim-avibaktam,
Meropenem-vaborbaktam
Imipenem-silastatin-relebaktam
Sefiderokol )
Kolistin **
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- Piyeloneftrit /| Komplike Uriner Sistem Enfeksiyonlari {

ELNESY TRALY 1\

TMP-SMX
Siprofloksasin veya levofloksasin

Aminoglikozit (Alternatif — Bb hasari kabul edilebilir)
Seftazidim-avibaktam

Meropenem- vaborbaktam

Imipenem-silastatin-relebaktam
Sefiderokol
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IDSA GUIDELINES

. Uriner Sistem disi enfeksiyonlar

- Karbapenemaz bilinmiyor veya negatif ise
Seftazidim-avibaktam,

Meropenem-vaborbaktam

Imipenem-silastatin-relebaktam
Sefiderokol *

%

- 12 ay icinde MLB prevalansi yuksek ulkelerde hastane yatis oykusu + ise ;

- Daha onceki kulturunde MLB + ;
- Seftazidim-avibaktam + Aztreonam (Kombinasyon)
- Sefiderokol (Monoterapi) *
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IDSA GUIDELINES mbeacions Miasans Sackity oF Aiviag

. Uriner Sistem disi enfeksiyonlar

- Karbapenemaz turu belli ise;

— NDM ( Veya diger MLB) +
Seftazidim-avibaktam + Aztreonam (Kombinasyon)

Sefiderokol (Monoterapi)

Efficacy of Ceftazidime-avibactam Plus Aztreonam in
Patients With Bloodstream Infections Caused by
Metallo-p-lactamase-Producing Enterobacterales

Marco fefcoee ' Gesrge L Dedon.’ Giay Nuso,' Diwtines Beasoud i, Castrs Gredass. Vedewdsa Gatla ' Aesmadre Lessddy ' Gwce Togiatem '
Sivans Davenl ' Spartazo Sanl’ Neczia Paccornt " Lassws Reades)” sad fraccasca Maschert'

102 kan dolagsimi enfeksiyonu
Mortalite %19 & %44 (polimiksin/tigesiklin bazh
tedaviler)

Cefiderocol for the Treatment

of Infections Due to Metallo-B-
lactamase-Producing Pathogens in the
CREDIBLE-CR and APEKS-NP Phase
3 Randomized Studies

Jean-Francois Timsit,"* Mical Paul,” Ryan K. Shields, Roger Echols,*
Takamichi Baba,® Yoshinori Yamano,® and Simon Portsmouth’

Sefiderokol& polimiksin bazl
tedaviler Tedavi basarisi
%71 & %40
Mortalite %13 & %50
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IDSA GUIDELINES Infections Diseases Society of Amer

. Uriner Sistem disi enfeksiyonlar

- Karbapenemaz turu belli ise;

- KPC +
Meropenem-vaborbaktam,
Seftazidim-avibaktam
Imipenem cilastatin-relebactam
Sefiderokol (alternatif) &
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-
IDSA GUIDELINES Lvil)

. Uriner Sistem disi enfeksiyonlar

- Karbapenemaz turu belli ise;
— OXA-48 +

Seftazidim-avibaktam
Sefiderokol (alternatif)

 Direnc!
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- Karbapenem Direncli Enterobactericeae Enfeksiyonlari

- Tetrasiklin deriveleri
— Alternatif tedavi
— |drar yolu enfeksiyonu ve kan dolasimi enfeksiyonlarinda oneril

— Tigesiklin

— Eravasiklin
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IDSA GUIDELINES

Polimiksin B ve Kolistin

Karbapenem direncli Enterobactericeae enfeksiyonlari igin 6neri|me@

Nefrotoksisite ile iligkili mortalite artisi !
Klinik etkinlik /duyarhlik sonuglari ile ilgili endiseler
Komplike olmayan Sistit icin alternatif tedavide

Kolistin kullanilabilir ®

Polimiksin B onerilmemekte !
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- Kombinasyon tedavisi ?

Beta laktam grubu antibiyotikler ile kombinasyon ?

Aminoglikozit  —

Flourokinolon
2 & __
Polimiksin

Tetrasiklin

L=,

Ceftazidime-Avibactam Use for Klebsiella pneumoniae
Carbapenemase-Producing K. prneumoniae Infections:
A Retrmpecti\'c Observational Multicenter Study

Nario Tusbarabo, " Framo -\nMMH My “alwsu eoll* (mt mllun m Mv a0k y W vn Mnn\him
frasconco nu-” blhmq L= r-hl 8, Nerten II-nunﬂ u\ 'mcn lmm F:l Arnn Leanat™

Mortalite %25 & %25

So 'v"@' S



CRE isolate confirmed

Request additional susceptibility testing
to help guide antibiotic selection*®

v

Is the CRE isolate resistant to standard-spectrum
antibiotics, including all carbapenems?

I
Yes

v

1
No

v

Is carbapenemase
testing available?

Use one of the standard-spectrum
antibiotics, based on susceptibilities 14

(Refer to UpToDate content for more information)

I

1
Yes

v

What are the results of
carbapenemase testing?

[
Pending

v v

|
Positive

v

While awaiting additional susceptibillity results, choose an antibiotic
targeting the most likely mechanism of resistance based on:
= Geographic exposure: In the United States, KPCs are the
most common carbapenemase
= Prior culture results: Evaluate if KPC, MBL (eg, NDM-1, IMP),
or OXA-48-like carbapenemase was identified on patient's
prior cultures
= Initial susceptilibilty results: Resistance to ceftazidime-avibactam
or susceptibility to aztreonam may be suggestive of an
MBL carbapenemase

If additional testing shows susceptibility to specific agents,
tailor the regimen accordingly

What type of
carbapenemase
is detected?

|
Negative

|
OXA-48-like

v

I
MBL (eg, NDM-1, IMP)

v

|
KPC

v v

Choose one of the following regimens:

Preferred:

= Ceftazidime-avibactam
Alternative:

= Cefiderocol

= Tigecydine ©

= Eravacydine®

Choose one of the following regimens:

Preferred:
= Ceftazidime-avibactam
plus
Aztreonam®

Alternative:
= Cefiderocol
= Tigecydine ©
= Eravacydine ¢

Choose one of the following agents:

Preferred:
= Ceftazidime-avibactam
= Meropenem-vaborbactam
= Imipenem-cilastatin-relebactam

Alternative:
= Cefiderocol
= Tigecycline ¢
= Eravacycline ¢




Regresson coefficert
C M I Yanable (9%% ) Score
CLINICAL Severe sepsis or septic shacdk 176 (1 .01-2.50) >
sore =6 39 (054-225]
MICROBIOLOGY P momeae = , L3208 *
AND INFECTION Chadson comorbidity index =3 0.53 (005-1.78)
Source of 85l other than winary or biiary tract 052 (-1 85)
3 ESCMID bappropnate sady targsted therepy 065 (007 1.31) 2
[ - " '.l',u’ rainis \7
- Agir enfeksiyon ol

BSl = bloodstrearn infedion

- Dusuk/Yuksek riskli
Uriner sistemden kaynaklanan kan dolasimi enfeksiyonlari
Kaynak kontrolu sonrasi biliyer enfeksiyonlar
» Bunun diginda kalan enfeksiyonlar
e
- Yeni antibiyotiklere ulagilamamasi durumunda;
- Birden fazla etkili antibiyotik ile kombinasyon onerilmekte
(polimiksin, tigesiklin, fosfomisin, aminoglikozid, meropenem) (duyarli ise)
- Spesifik bir kombinasyon rejimi i¢in lehine/aleyhine oneri yok !
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Agir enfeksiyonlarda IR :~'
. . I
- Duyarh olmasi durumunda kombinasyon o6nerilmemekte ~ 5.
- Meropenem-vaborbaktam veya Seftazidime-avibaktam i

MLB + ve/veya diren¢g mevcut ise ( meropenem-vaborbaktam veya Seftazidime-avibaktam)
Sefiderokol (monoterapi)

Seftazidim-avibaktam + Aztreonam kombinasyonu onerilmekte

Agir olmayan enfeksiyonlarda eger sus duyarli ise eski antibiyotiklerden biri;

Polimiksin, tigesiklin, fosfomisin, aminoglikozit (monoterapi) (Enfeksiyon kaynagi ve hastanin klinik
ozellikleri gozetilerek)

Uriner sistem enfeksiyonlarinda aminoglikozit 6nerilmekte > tigesiklin o | S
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.. .‘ z
A
'

| 1
Kan dolagimi enfeksiyonlari, HGP ve VIP ' de 6nerilmemekt: / |

- Tigesiklin

&

Kullaniimasi gerekli/alternatif ise Yuksek doz ( 200 mg yukleme ardindan 2x 100 mg
idame)

Yeni antibiyotiklere ulagilamamasi durumunda
Karbapenem direnci ?

MIC >8 mg/L kombinasyonda yer almasi onerilmemekte

MIC < 8 mg/L ise kombinasyonda yuksek dozda uzun infuzyon
Meropenem 3x2 gr, inflzyon 3 h



CLINICAL

AND INFECTION KDAB GSBL  KDPA KDE KDE  KDE KDE
nonMBL  nonCP  KPC OXA48  MBL
Yeni antibivotikler
g ) 4 v v ) 4 ) 4 ® 8 | =marpA Y Komplike USE, IAE, VIB, HGP
Sl Al ® Vv v dhe= | v R | Ema/FDA 07 Komplike USE, IAE, VIR, HGP/ EMA 077 Gram ()<
FDA Komplike USE
= b 4 v % qr = v ) ¢ S YN Komplike USE, VIP, HGP, Gram (-) <Y’
FDA 7 Komplike USE, IAE
‘ x \/ \/ E:}’ — V x x EMA []f] VIP, HGP, Kan Dolagimi Enfeksiyonlar, Gram (-) <‘Y'>
b ) 4 v/ | dpe= v/ v/ v | 9pe= | FPA Y Komplike USE, EMA ()
— V \/ x \/ \/ \/ \/ EMA/FDA D& Komplike IAE
g v v v v v v v FDAD'YKomplike USE, HGP, ViP, EMA 0’5 Gram (-) 7
Eski antibivotikler
Polimiksinler v v/ v v v v/ v/
Aminoclikoritler ‘{:3 Pa—] [—_-“:,\3 — C’::lr: —] CED o CD:,:] CD:] — CD:, —
Fosfomisin v x \/ CD: — CDJ — :Dj ) q}, o CG: —
[ X | X | o= | X | X X |or=
Tigesiklin V V x V V V V
T ® o % % || % %
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- Kombinasyon tedavileri ?

- Kolistin & Kolistin + Meropenem

Colistin Monotherapy versus Combination Therapy for Colistin alone versus colistin plus meropenem for treatment @ ®
Carbapenem-Resistant Organisms of severe infections caused by carbapenem-resistant
Gram-negative bacteria: an open-label, randomised
Keith S. Kaye, M.D., M.P.H.', Dror Marchaim, M.D.2, Visanu Thamlikitkul, M.D.3, Yehuda controlled trial
Carmeli, M.D.%, Cheng-Hsun Chiu, M.D., Ph.D.5, George Daikos, M.D.%, Sorabh Dhar, M.D.7,
Emanuala Nuranta.Mannani M N8 Achillac Rikae M N9 Anactacia Kntanidan M N 10 :‘ ,' ""'"'“"‘ 'j_n» \l»'\ l _’ ':uu' .:tl.;:-.‘:.‘;'-"b':.-.‘:,...'-_.i-;-:v'-‘-".\/"_I:-‘: \F,,I,}.',: m‘,: (::”‘,,
Mortalite 11/35 (%31) & 7/36 (%19) (p Mortalite 12/34 (%35) & 8/39 (%21) (p
0.25) 0.24)

Paul, Mical et al. “Colistin alone versus colistin plus meropenem for treatment of severe infections caused by carbapenem-resistant Gram-negative bacteria: an open-label, randomised controlled

trial.” The Lancet. Infectious diseases vol. 18,4 (2018): 391-400.
Kaye, Keith S et al. “Colistin Monotherapy versus Combination Therapy for Carbapenem-Resistant Organisms.” NEJM evidence vol. 2,1 (2023): 10.1056/evidoa2200131.
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- Kombinasyon tedavileri ?

- Yuksek dozda Meropenem

SHhoft Lommumicalion

Effect of combination therapy containing a high-dose carbapenem on L)

mortality in patients with carbapenem-resistant Klebsiella —
pneumoniae bloodstream infection

Maddalena Glannella **. Enrico Mana Trecarichi *. Daniele Roberto Gilacobbe ‘.

- Dusuk guvenilirlik iceren kanit ancak ;

- Yuksek dozda uzamis infuzyon meropenem-polimiksin kombinasyon tedavisi polimiksin monoterapisine gore
avantajli !

- MIK =16 mg/L
meropenem igeren kombinasyonlarin meropenem igermeyen kombinasyonlara gére daha etkili

Giannella, Maddalena et al. “Effect of combination therapy containing a high-dose carbapenem on mortality in patients with carbapenem-resistant Klebsiella pneumoniae bloodstream

infection.” International journal of antimicrobial agents vol. 51,2 (2018): 244-248. doi:10.1016/j.ijantimicag.2017.08.019
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- Kombinasyon tedavileri ?
- Cift Karbapenem tedavisi ?
RESEARCH _ OpenAccess Research Article
() Role of Double-Carbapenem Regimen in the Treatment of
Double carbapenem as a rescue strategy Infections due to Carbapenemase Producing
for the treatment of severe Carbapenem-Resistant Enferobacteriaceae: A Single-Center,
carbapenemase-producing Klebsiella Observational Study
pneumoniae infections: a two-center,
matched case-control study F. Cancelli, A. Oliva 3, M. De Angelis, M. T. Mascellino 3,
© W Mactealananl and U YWalla
Crernn e Fang e Gevenae Wanheed®, Loca Sendin ', Giesaenn Zamaele?, Sabesione Lo Co i,
48 hasta CK & 96 hasta ST rejim o5 hasta _ o
Meropenem + Ertapenem & Standart rejimler (Kolistin/Tigesiklin/ 5. giin yanit Cift karbapenem grubunda daha iyi 13 (%61.9) &
Aminoglikozit) 14 (%41.1)
Mortalite Gift karbapenem grubunda daha iyi (% 29.2 vs % 47.9 p = Klinik yanit/basari benzer 16 (%76.2) & 27 (%79.4)
0.04) Mortalite %9.5 & % 11.7

De Pascale, G., Martucci, G., Montini, L. et al. Double carbapenem as a rescue strategy for the treatment of severe carbapenemase-producing Klebsiella pneumoniae infections: a two-center, matched case-control study. Crit Care 21, 173 (2017).
Cancelli F, Oliva A, De Angelis M, Mascellino MT, Mastroianni CM, Vullo V. Role of Double-Carbapenem Regimen in the Treatment of Infections due to Carbapenemase Producing Carbapenem-Resistant Enterobacteriaceae: A Single-Center, Observational
Study. Biomed Res Int. 2018 Nov 18;2018:2785696.
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3 escmio - Kombinasyon tedavileri ?

- Cift Karbapenem tedavisi ? + Kolistin ?
(randomize kontrollii bir klinik calisma yok, kanit diizeyi diistk, dneri diizeyinde ve

yeni randomize kontrollti calismalardan gelecek kanitlara ihtiyac var !!!

20 Tavlor K Trancis 0 1he Faro

';.) Vb AT i T

= Double-carbapenem regimen, alone or in

AL L | LR S R F SR DPR WTEN BN B BT ES  §
" .

el — combination with colistin, in the treatment
Double carbapenem therapy (DCT) for bacteremia due of infections caused by carbapenem—
to carbapenem-resistant Klebsiella pneumoniae (CRKP): : . , : .
fioin test-tube o cliical practice resistant Klebsiella pneumoniae (CR-Kp)
Alessondrs Oliva 2 &0, L, Scorzeling, O, Costaldl, . Gizzi, M. De Angalis, M. Storte, A. D'Abromo,
36 hasta
Doripenem + Ertapenem & Kolistin 32hasta
Mortalite %31 vs %61, p=0.0868 Erken klinik yanit CK +kolistin grubunda % 85 & %61
lyilesme % 78 & %72 Mortalite %21 & %16
Agir klingi olan hastalarda erken yanit acisindan kolistin
eklenmesi

Venugopalan V, Nogid B, Le TN, Rahman SM, Bias TE. Double carbapenem therapy (DCT) for bacteremia due to carbapenem-resistant Klebsiella pneumoniae (CRKP): from test tube to clinical practice. Infect Dis (Lond) 2017;49:
867e70



- Kombinasyon tedavileri ?

- Cift Karbapenem tedavisi ? Karbapenem disi tedavi onerileri ?

Double-, single- and none-carbapenem-containing
regimens for the treatment of carbapenem-resistant
Enterobacterales (CRE) bloodstream infections: a
retrospective cohort

2 i . 1 2 - - 1 & . - . 4
Mang Belena Rwgatto ' = =, Fabiano Ramos Andressz Banres ', Silvia Pedraso ©

B

sabelll Guasse Luciana Gongatves 7, Pedro Beres 7, Alexandre P Zavasck 3

279 kan dolasimi enfeksiyonu hastasini iceren retrospektif bir calisma

Cift karbapenem igceren kombinasyonlar, tek karbapenem iceren kombinasyonlardan
daha ustun degil

Tek karbapenem & karbapenem icermeyen rejimler

1

Mortalite

Maria Helena Rigatto, Fabiano Ramos, Andressa Barros, Silvia Pedroso, Isabelli Guasso, Luciana Gongalves, Pedro Bergo, Alexandre P Zavascki, Double-, single- and none-carbapenem-containing regimens for the
treatment of carbapenem-resistant Enterobacterales (CRE) bloodstream infections: a retrospective cohort, Journal of Antimicrobial Chemotherapy, Volume 77, Issue 11, November 2022, Pages 3118-3125



- Kombinasyon tedavileri ?

- Fosfomisin

Retrospective analysis of fosfomycin combinational therapy for
sepsis caused by carbapenem-resistant Klebsiella pneumoniae

YUN LIAO'". GUANG-HUI HU?". YUN-FEI XU”. JIAN-PING CHE>. MING LUO”.

Table V1. Comparison of patients treated with fosfomycin combination therapy against other treatment regimens, N (%).

Treatment Total (104)  Mortality (26)  Survival (78) P OR (95% CI)

Fosfomycin+meropenem 16 (154) 1(3.8) 22 (28.2)

Monotherpy and in combination
Tigecycline/minocyline 21 (20.2) 2(7.7) 19 (244) 0.371* 0.26 (0.04-1.50)
Aminoglycosides 12 (11.5) 1(3.8) 11 (14.1) 1.000° 0.73 (0.04-13.05)
fi-lactam inhibitors 8(7.7) 2(7.7) 6(7.7) 0.249 0.14 (0.03-075)
Quinolones 8(77) 2(77) 6(7.7) 0.249* 0.20 (0.02-2.64)
3rd/4th Generation 21 (20.2) 10 (38.5) 11 (14.1) 0.010+> 0.07 (0.01-0.66)

Liao Y, Hu GH, Xu YF, Che JP, Luo M, zhang HM, et al. Retrospective analysis of fosfomycin combinational therapy for sepsis caused by carbapenem-resistant Klebsiella pneumoniae. Exp Ther Med. 2017;13(3):1003-10. doi:
10.3892/etm.2017.4046



Karbapenem direncli Acinetobacter baumannii Enfeksiyonlarimin Tedavisi
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- Kolonizasyon & Enfeksiyon ? ,,mh-
- Solunum yolu 6rnekleri, DTA/VIP, yara yeri vb ONA <

Plactams <57 ~ X // ENA gyrase <oy
p — v pt
ey Bactamase bound 1o

- Direng | 1 -
OXA karbapenmazlar ( OXA-24/40, OXA-23) =AN— f -/
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MLB + Wer MEMBINe  pommaccharios Capsule
Serin karbapenemazlar
Sulbaktam (PBP1a/1b , PBP3)

Aminoglikozit (modifiye edici enzimler veya 16S rRNA metiltransferazlar
Efflux pompalari

- Karbapenem direncli A. baumannii i¢in standart net bir tedavi rejimi ?

Ayoub Moubareck, C.; Hammoudi Halat, D. Insights into Acinetobacter baumannii: A Review of Microbiological, Virulence, and Resistance Traits in a Threatening Nosocomial Pathogen. Antibiotics 2020, 9, 119.
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- Kombinasyon tedavisi

- Kilinik yanit alinincaya kadar in-vitro aktiviteye sahip en az iki ajanla tedavi
onerilmekte

- Klinik yanit alindiktan sonra tek ajanla tedavi devam edilebilir (Osteomiyelit vb)

- Ampisilin-Sulbaktam
- Yuksek dozda
- Gunluk 6-9 gr sulbaktam + in-vitro aktiviteye sahip en az 1 ajanla kombinasyon

- KDAB susu ampisilin sulbaktama duyarh olmasa da kombinasyonda bulunmasi
onerilmekte
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- Polimiksinler
in vitro etkili en az 1 ajanla kombinasyon tedavisinde kullanilmasi éneriliyor

Tercihen oncelikle Polimiksin B , daha uygun farmokokinetik 6zellik

Uriner sistem enfeksiyonlar icin éncelikle kolistin énerisi
Polimiksin monoterapisi onerilmemekte

(Bakterisal akitivite icin doz &nefrotoksisite & pulmoner epitele gecis sinirli )

Tetrasiklin deriveleri
- YuUksek doz minosiklin veya yuksek doz tigesiklin (200 mg yukleme ardindan 2x 100

mg )
-+ in-vitro aktiviteye sahip en az 1 ajanla kombinasyon
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- Karbapenemler

- Meropenem & imipenem silastatin
- Yuksek dozda ve uzun inflzyon seklinde de 6nerilmemekte

Colistin alone versus colistin plus meropenem for treatment of severe
infections caused by carbapenem-resistant Gram-negative bacteria: an

open-label, randomised controlied trial

Mical Paal, MD S, 1« Prof George L Daikos, MD « Emanuels DursnteMangon:, MU « Bafna Yahav, MD «

- Beta-laktam toksisitesi

_ Uclincii bir ajan eklenmeden meropenem ve kolistin kombinasyonu
onerilmemekte
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Fosfomisin ve Rifamisinler

Kombinasyon tedavisinde kullanlmasi onerilmemekte

- Sefiderokol
Sinirli kullanim onerisi

Reftakter enfeksiyonlarda
Diger ajanlarin kullaniminda engel var ise onerilmekte ( direng/ intolerans)

-+ in-vitro aktiviteye sahip en az 1 ajanla kombinasyon

- Nebulize antibiyotik
- Nebulize Kolistin ve amikasin onerilmemekte
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[— Karbapenem-resistant Acinetobacter baumannii (KDAB)

W ESCMID . .. Y .
Tedavi segciminde oneriler

KDAB HGP/VIP sulbaktam duyarli ise ; Ampisilin- Sulbaktam Dusuk

KDAB susu sulbaktama direngli ise; polimiksin veya yuksek doz Oneri yok
tigesiklin kullanilabilir( Yeterli kanit yok)
Sefiderokol KDAB tedavisinde onermiyoruz (oncelikle)(yetersiz kanit) Dusuk

Karbapenem-resistant Acinetobacter baumannii (KDAB)
Kombinasyon tedavisi i¢in éneriler

KDAB tum hastalar i¢in polimiksin/meropenem ve Yuksek/Orta
polimiksin/ rifampisin kombinasyonunu onermiyoruz

Agir ve yuksek riskli hastalarda in vitro iki aktif ajanla kombinasyon Cok dusuk
oneriyoruz (polimiksin, aminoglikozit, tigesiklin, sulbaktam)

KDAB meropenem MIC < 8 mg/L ise; yuksek doz uzun infuzyon ile Uzman gorusu
kombinasyon tedavisinde dusunulebilir




DTR Pseudomonas Aeruginosa
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- 2018 'den itibaren Multidrug-resistant P. aeruginosa MDR yerine

DTR “difficult-to-treat”

- Piperasilin-tazobaktam, seftazidim, sefepim, aztreonam,meropenem, imipenem-silastatin,
siprofloksasin, ve levofloksasin direncli

- Direng

- Digs membran porinlerinin (OprD) ekspresyonunun azalmasi

- AmpC enzimlerinin asiri uretimi (Pseudomonas-derived cephalosporinase (PDC) )
Efluks pompalarinin up regulasyonu (MexAB-OprM )

Penisilin baglayici protein (PBP) hedeflerindeki mutasyonlar
Karbapenemaz uretimi ? %20
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- Karbapanem disi B-laktam ajanlar
- Eger duyarli ise
Piperasilin-tazobaktam, Seftazidime, Sefepim, aztreonam tercih edilmeli
(karbapenemlerden once)

- Karbapenem direncli fakat diger B-laktam ajanlara duyarh ise
Yuksek doz ve uzun inflUzyon , kultur duyarlilik test tekrari

Kaynak kontrolu olmayan kritik hastalarda ise ; Seftolozane-tazobactam, Seftazidime-
avibaktam, imipenem-silastatin-relebaktam gibi yeni ajanlarin kullaniimasi uygun
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. Plyelonefrit ve Komplike Uriner

- Sistit (Komplike olmayan) Sistem

Seftolozane-tazobaktam,
Seftazidime-avibaktam,

Seftolozane-tazobaktam,

Imipenem- cilastatin-relebaktam,
Sefiderokol

Seftazidime-avibaktam,

Imipenem- Silastatin-relebaktam,
Sefiderokol

Alternatif
Amikasin (tek doz)
Tobramisin (tek doz)
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. Uriner Sistem Disi1 Enfeksiyonlar
Seftolozane-tazobactam,

Seftazidime-avibaktam,

Imipenem-cilastatin-relebactam
Sefiderokol (Alternatif)

- MLB +
- Sefiderokol

- Kombinasyon tedavisi ?
- Yeni B-laktam duyarlh ise kombinasyon onerilmemekte
- Diren¢g mevcut ise tobramisin ile kombinasyon (MIC degerine gore tercih)
_ Tobramisin direncli ise polimiksin B énerilmekte (Uriner sistem disi)
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Karbapenem-direnc¢li Pseudomonas aeruginosa (KDPA)
Tedavi segciminde oneriler

Agir hastalarda DTR PA eger duyarli ise; Seftolozane-tazobaktam
Imipenem relebaktam/ Sefiderokol/ Seftazidim-Avibaktam icin kanit yetersiz

AQir olmayan ve dusuk riskli hastalar icin enfeksiyon kaynagi ve klinik
ozellikler degerlendirilerek eski antibiyotikler kullanilabilir

Karbapenem-direncli Pseudomonas aeruginosa (KDPA)
Kombinasyon tedavisi i¢in éneriler

Seftazidime-avibactam and Seftolozane-tazobaKtam) veya Sefiderokol
igin yetersiz kanit

AQir ve yuksek riskli hastalarda in vitro iki aktif ajanla kombinasyon
oneriyoruz (polimiksin, aminoglikozit, fosfomisin)

Agir olmayan ve dusuk riskli hastalar icin enfeksiyon kaynagi ve klinik
ozellikler degerlendirilerek monoterapi onerisi

Dusuk

Uzman gorusu

Oneri yok

Cok dusuk

Uzman gorusu
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