Olgular Esliginde Yogun Bakim
Unitesinde Direncli Gram
Negatif Enfeksiyonlarin

Yonetimi
Klebsiella pneumoniae




OLGU ( basvuru)

» 63 yas erkek hasta

Acil servise yuksekten dUsme sonrasi = WBC:10.24 (N:%77) Lenfosit: 1,06
genel durum bozuklugu ile basvuru = CRP:2.79mg/dl

= Prokalsitonin: 0.4 u g/l

= ALT: 11,6 AST: 12,5 U/I

= Kreatinin: 1,04 mg/dl BUN : 20,2 mg/ dI

v

Bilinc[] :uykuya meyilli
TA: 120/70 mm/Hg
Ates(]: 36,5 C, SS: 20/dk

Oda havasinda kan oksijen
saturasyonu : % 98
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> Multiple fraktUr ve Femur FrakfrU nedeni
ile opere edilip postop YBU'nde

» Solunum sikintisi; PAAC de infillirasyon
izlenmesi Uzerine gdgUs hastaliklar
piperasilin tazobaktam &neriiyor

» YBU yatisinin 7. gininde ; piperasilin
tazobaktam tedavisinin 4. gununde...




YBU yatisinin 7. gunUnde

» TA: 90/50 mm/Hg
» Ates(]: 38,5 C, SS: 25/dk
» Uykuya mevyilli

» Enfeksiyon Hastalklarnna Konsulte
ediliyor...




Yatisinin 7. gininde

WBC: 10.24 (N:%77)
Lenfosit: 1,06

CRP: 5.79mg/dl

Prokalsitonin: 0.4 1 g/l
ALT: 11,6 AST: 12,5 U/I

Kreatinin: 1,04 mg/dl
BUN : 20,9 mg/ dl

WBC:17.86( N:7%86)
Lenfosit: 3,02

CRP.15,64 mg/dI

Prokalsitonin :1,1 1 g/I
ALT: 15,3 AST: 14,5 U/I

Kreatinin: 1.74 mg/dl
BUN : 30,1 mg/ dI

» Meropenem 2x1 griv baslanildi




Kan kultur
sonucu :

Klebsiella
pneumoniae uredi

Antibiyotik Duyarlilik

Amoklovin klavunic asit 06
Ampisilin

Aztreonam

Cefepim

Cefuroksim

Ciprofloksasin

Kolistin

Amikasin

Ertapenem

imipenem

Meropenem (diger)
Meropenem (menenjit)
Piperasilin / tazobaktam
Seftiriakson ( diger )
Sefoksitin

Trimethoprim/sulfametaxazol

Seftazidim avibaktam

Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan

?

MIK Degeri:
MIK Degeri:
MIK Degeri:
MIK Degeri:
MIK Degeri:
MIK Degeri:

MIK Degeri:
MIK Degeri:
MIK Degeri:
MIK Degeri:
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MIK Degeri:




Idrar kiiltir sonucu
Klebsiella
pneumoniae uredi

Antibiyotik Duyarllik

Amoklovin klavunic asit 06
Ampisilin

Aztreonam

Cefepim

Cefuroksim

Ciprofloksasin

Kolistin

Amikasin

Ertapenem

imipenem

Meropenem (diger)
Meropenem (menenjit)
Piperasilin / tazobaktam
Seftiriakson ( diger )
Sefoksitin

Trimethoprim/sulfametaxazol

Seftazidim avibaktam

Rezistan

Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan
Rezistan

?

MIK Degeri:
MIK Degeri:
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MIK Degeri:
MIK Degeri:

MIK Degeri:
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MIK Degeri:




DM, HT, KAH
Sik iye ¢ lle kinolon kullanim &ykUsU
Uriner girisim &ykUsU yok

Hastane yatis OykUsu yok

Seftazidim Avibaktam sonucu.....

Yy VvV Vv

Meropenem yuksek doz /uzun infUzyon
Meropenem + Kolistin
Meropenem + Polimiksin

Colistin + fosfomisin iv




Klebsiella pneumoniae

Endophtalmitis l

[ -

» Enterobacteriaceae ailesine ait Gram-negatif

Meningitis

Pneumonia \J’\/(]LIU(! Infections

Osteomyelitis Liver Abscess

Skin/Soft Tissue

Infecuons \

UTls

blqu

Gl Colonization

» Enterobacterales icerisinde en sik etken K.
pneumoniae

» Genellikle saglik bakim iligkili infeksiyon !



WHO BPPL 2017

0 Acinetobocrer baumannii,
cartapenem-resistant

o Fseudomonas ceruginesa,
carbapenem:-resistant

O Klebsleilo pneumonios, third-
generation cephalosporin-resistant
B '4,, Escherichio coli, third-generation

v caphalosporin- resistant
Kiebsieila pneumonias,

$ carbapenam-resistant
B Enterobocter species, third-

generation cephalosporin: resistant
‘ Serrotia spacies, third generation
caphalosporin-resistant

. Proteus spacies, third -generation
caphalosporin-resistant

Enterobacter species,
cartapenem-resistant
Escherichio coll,

e carbapenem - resistant

1 Enteroceecus faecium,

vancomycin-resistant

B g oncE e, 0
13 Stophylococcus oureus

methicitlin-resistant
Citrobocter species, third-
generation cephalosporin-resistant

Morganella species, third-
generauor cephalosporin-resistant
flucroguinolone-resistant
Salmaoneito Typhi,
flucrogquinolone- resistant
Neisseric gonarrhoeoe,
flucroguinolone- resistant
Streptococcus pneumonioe,
macrolide-resistant
Nen-typhoidal Soimonelia,
flucroguinolone- resistant
Neisseria gonorrhoeoe, third-
generation cephalosporin: resistant
Hoemophius influenzoe,
ampicillin-resistant

vancomycin- resistant
Shigelia species,
flucroguinolone-resistant
Streplococcus preumonios,
penicitlin non-susceptible
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clarithromycin-resistant

Stophylococcus oureus,

WHO BPPL 2024

Kiebslella pneumoniae,
carbapenem-resistant
Eschernichia coll, third-generation
cephalosgorin- resistant
Acinetobacter boumannil,
carbapenem-resistant
Mycobocterium tuberculosis,
rifampicin-resistant

Escherichia coll,
carbapenem-resisiant

Kiebsiella pneumoniae, third-
generation cephalosporin- resistant
Salmaonelio Typhi,
flusroguinolone-resistant

Shigelio species,

flucroguinclone - resistant
Enterococcus foecium,
vancomycin-resistant
Pseudomonas asruginoso,
carbapenam - resistant
Non-typhoidal Saimoneiio,
flusroquinolone- resistant
Entercbocter specias,
carbapenem-resistant

Neissena gonarrhoeas,
flucroguinolone-resistant
Staphylococcus oureus

methicillin- resistant

Entercbacter spacies, third
generationcephatosporin-rasistant
Citrobocter species, third-
generation cephalosporin-resistant
Proteus species, third-generation
cephalosgorin- rasistant

Serratio species, third-generation
cephalosgorin- resistant

Neisseno gonorrhoege, third-
generation cephalosporin-resistant
Group A Streptococci,

macrolide- resistant
Streptococcus pneumanioe,
macrolide-resistant

Hoemophiius influenzoe,
ampicillin-resistant

Morgoneila species, third-
generation cephalosporin -resistant
Group B Streptococci,
penicillin-resistant

Fig 4. WHO Bacterial Priority Pathogens List, 2024
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CARBAPENEM-RESISTANT
ENTEROBACTERIACEAE

tHreaT LeveL urcenT [

FE 1300 @100 X $130M

= I;—,(* Estimated cases a4 Estimated Estimated attributable
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patients in 2017

Dunya Saghk Orguiu (DSO) birka¢ Ulkenin karbapeneme
direncli hipervirulan Klebsiella pneumoniae (hvKp

olarak tanimlanan izolatlarda arhis bildirmesi sebebiyle
b|Ig| talebinde bulundu. Talebe yanit veren 43 Ulkeden
16’sinin hvKp’nin varhizini bildirmesinin ardindan DSO
tarafindan vyan yayimlandi.

DSO degerlendirmesinde riski “orta’ olarak siniflandirdh.
Toplum kdkenli I
Mortalite daha yuksek




Risk factors for infections caused by carbapenem-resistant ()

Enterobacterales: an international matched case-control- e
control study (EURECA)

Salvador Pérez-Galera,*** Jose M. Bravo-Ferrer,** Maria Paniagua,™* Tomislav Kostyanev,** Marlieke E. A. de Kraker,® Jan Feifel,”

Jestis Sojo-Dorado,” Joost Schotsman,® Rafael Cantdn,™' George L. Daikos,’ Biljana Carevic," Gorana Dragovac, Lione! K. Tan,™ Lul Raka,” m
Adriana Hristeq,” Pierluigi Viale,” Murat Akova,” Jose Maria Reguera,” Lucia Valiente de Santis,” Julidn Torre-Cisneros,” Angela Cano,”

Emmanuel Roilides,” Lili Radulovic,” Cenk Kirakii," Evelyn Shaw,"" Matthew E. Falagas,*” Vicente Pintado,™' Herman Goossens,* Marc J. Bonten,

Belén Gutiérrez-Gutiérrez, " and Jesus Rodriguez-BaﬁQ“"'”t"‘ the COMBACTE-CARE-EURECA Team™

» Kolonizasyon/ geciriimis inf
e 50 merkezden veri » Uriner kataterizasyon
. » Genis spektrumlu anfibiyotik kullanimi
e 228 izolatta o N
» Kronik bobrek yetmezligi; Diyabet
karbapenemaz |
» lleri yas
) Z’?g I\C/>\>|§/|_A\ -48 , 736 KPC, » Hastaneye/ YBU yatis &ykUsU
° » ImmUnosUpresif ilaclarn kullanimi
» HvKp enfeksiyonlari
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The rate of CRE infections A
Cov I D "1 9 increased 35% in hospitals
U.S. IMPACT ON ANTIMICROBIAL RESISTANCE in 2020, emphasizing the
important role these difficult-to-
treat pathogens play in hospital
infections and the need to
contain further spread.




Third-g-;éneraﬁon cephalosporin

axime/ceft

gAL) S LdZIOITIE

‘:apne;em (imipenem/meropenem) 32436 104 34483 116 37857 136 42295 127 47570 133 0.0-69.7 1%

Klebsiella oquinolone
pneumoniae

Aminoglycoside = *
(gentamicin/ netilmicin/tobramycin) resistance” | 32975 247 34210 246 38053 24.9_ 42370 235 47412 23.6_ 2.6-73.3 | }
Combined resistance to third-generation

- cephalosporins, fluoroguinolones, and 32618 218 33639 218 37488 224 41584 210 46457 21.0 0.0-64.9 ¥
aminoglycosides®



Antimicrobial resistance
surveillance in Europe

2023
—mm

3. Kusak Sefalosporin direnci (cefotaxime/ceftriaxone/ /2.0 720 74.0 /6.9
ceftazidime)

Karbapenem direnci 32.5 34.4 394 48.2
(imipenem/meropenem)

Fluorokinolon direnci 61.1 62.6 64.8 69.0
(ciprofloxacin/levofloxacin/ofloxacin)

Aminoglikozid direnci 44.6 45.9 448 46.6
(gentamicin/tobramycin)

3. Kusak ss , fluorokinolon ve aminoglikozid kombine direnc 38.9 39.9 40.5 433



T.C.SAGLIK BAKANLIGI
HALK SAGLIGI

GENEL MUDURLUGU
ULUSAL Turkiye Saghk Hizmetleri iliskili
SAGLIK HIZMETI iLISKILI Enfeksiyon Antibiyofik Direnc
ENFEKSIYONLAR SURVEYANS AGI  LEECILL
(USHIESA) Karbapenem direncli K. 63.57 66.56 70.90
ETKEN DAGILIMI VE ANTIBIYOTIK  Prevmoniae
DIRENG RAPORU 2023

Kolistin Direncli K. pneumoniae  31.93 31.21 32.64

HAZIRAN 2024
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Antibiyotik
Direngli Toplam Direncli| Direngli = Toplam = Direncli

% %
Amikasin 1184 @ 2041 58.0 1752 4232 41.4
Amoksisilin-
klavulanat 1775 2106 843 | 3563 4115 86.6
‘Gentamisin 1138 2161 52.7 1151 2394 48.1
imipenem 996 = 1396 |_713 |2623 4097
Kolistin 241 | 572 701 | 1771 39.6
Levofloksasin 870 994 1565 1919 81.6
Meropenem 1542 | 2096 2940 | 4365
Netilmisin 51 56 . 73 91 80.2
Piperasilin-tazobaktam | 1846 = 2163 853 | 3598 4352 82.7
Sefepim 1343 1513  88.8 @ 3542 4082 86.8
Sefoksitin 733 | 917 799 | 1446 = 1791 80.7
Sefotaksim 273 303 90.1 558 665 83.9
Seftazidim 1842 | 2002 92.0 3721 4248 87.6
Seftriakson 1785 2002 89.2 @ 3517 4068 86.5
Siprofloksasin 1766 @ 2084 84.7 | 3260 4051 80.5
Tobramisin 417 495 84.2 199 266 74.8




Karbapenem Direncli K. pneumoniae

1. Active Efflux
2. Target Protection
3. Decrease Influx

4. Target Modification
5. LPS Modificaction
6. Physical Barrier (o)
7. Antibiotic Inactivation

Karbapenemaziar

e . » Karbapenemleri hidrolize eden B -laktamaz
» Penisilinleri, sefalosporinleri ve

, uretimi
karbapenemleri ve monobaktamiari 3
hidrolize eden beta-laktamazlar > Permeabilitede azalma
» Bakteriyel hedef alaninda degisiklik veya

Sinif A Sy IMI, SME,GES, TEM, azalmasi
Sinif B
(Metallobetalaktamaz)
Sinif D

Nordmann P, Laurel P. Clin infect Dis 2019;69(suppl7)s525



B. Kot and M. Witeska

Animal 18 (2024) 101345

B-lactams

f—7

— Serine B-lactamases (SBLs) r

—> Class A —>

> Class C }—)

—>| Class D }—>

Aminoglycosides ——

Fluoroquinolones —
Polymyxins

Tigecycline
Fosfomycin ——

Fig. 1. Mechanisms of Klebsiella
infected with the first isolate e
CTX-M = cefotaximase enzyme;
the B-lactam antibiotics includi
transport system; GlpT = glycer

TEM OLIN ATV AL /DN

Diren Mekanizmalari

B -Lactams

Aminoglycosides

Quinolones

Polymyxin

Tigecycline

Four classes of B-lactamases

L
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Gecirgenlik degisiklikleri

llac modifikasyonu
Hedef koruma
Gecirgenlik degisiklikleri

Hedef modifikasyonu
Gecirgenlik degisiklikleri
Hedef koruma

llac modifikasyonu

LPS modifikasyonu

Fiziksel bariyer

Gecirgenlik degisiklikleri

blaSHV-2 ,TEM-3 ,blaCTX-M
blaAMP

blaIMP-1 blaKPC[ blaGEN[67 1
blaOXA-481681 blaVIM-1
blaACT-1

aac [72] ant ,aph
armA [73] rmt [72] npmA
kpnEF

gyrA,] gyrB , parC , parkE 1
PMQR

qnr

aacc6’ y-Ib_cr

LPS-MS 2, IpxM, pbgP, pmrE [83] mcr-1,

pmrC, pagP
phoPQ pmrA pmrD
CPSs 3

arA [87] ramA [88] ramR [89] acrR
rosd kpgA kpgB kpgC

| Metallo-B-lactamases (MBLs)
ESBLs (extended-spectrum B- |

_____|igiiGenler |

Antibiyotik inaktivasyonu

IDM

moneira, the patient
ilar activity to TEM;
ctamases, hydrolyse
hexose-6-phosphate



Klebsiella pneumoniae Klinik Suslarinda, 2012-2020 Yillar1 Arasinda
Karbapenem Diren¢ Oranlarindaki Degisimin ve Direng¢ Genlerinin
Arastiriilmasi

Investigetion of Carbapenem Resistance Ratio Changes and Resistange
Genes in Clinical Isolates of Klebsiella pneumoniae Between 2012 to 2020

Murat Telli*

Ozgln Caliyma/Original Article Mikroblyo! Buf 2021;55(1):1-16/dok: 10.5578/mb.20124

Gty Tordy (Recesved): 25.05, 2020 » Kobul EGBy Tor (Accepeed): 19.11.2020

Tiirkiye’de 2019 Yili iginde izole Edilen Escherichia
coli ve Klebsiella pneumoniae izolatlarinda
Karbapenemaz Epidemiyolojisi

The Epidemiology of Carbapenemases in Escherichia coli and
Klebsiella pneumoniae Isolated in 2019 in Turkey

Serap SUZUKX YILDIZ' (10 ), Hisniye SIMSEK' (110, Zekiye BAXKALOGLU'(113),

Yasemin NUMANOGLU CEVIK' ({0, Can Huseyin HEKIMOGLU' 1), Selcuk KILIC

Emine ALP MESES 11, Ulusal Karbapenemaz Sirveyans Caksma Grubu®

In-vitro activity of fosfomycin against Escherichiacoli
and Klebsiellapneumoniae bloodstream isolates and
frequency of OXA-48, NDM, KPC, VIM, IMP types of

carbapenemases in the carbapenem-resistant groups

Pinar Zarakolu B8 O, Ozgen Koseodlu Eser O, Bang Otlu O, Oznur Grpinar £, Caneyt Ozakin £, Halis Akalin 00, stow al
Pages 735-240 | Recowved 22 Apr 2001 021, Publishe: 0 v

11, Accepted 28 jul 203 g ankine: 08 Sap 2029

6 Cethis article 83 hetps://doLorg/10.1080/1120009X.2021.1963618 (0 P st

Characteristics and outcomes of carbapenemase harbouring
carbapenem-resistant Klebsiella spp. bloodstream infections:
a multicentre prospective cohort study in an OXA-48 endemic setting

Burcu lsdeor’ . Boma Omiet . GGle Qinar™ - Abdullah Tank Aslan® - Cansel Vatarsevar? . Caitlin Fakanar' .
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291 karbapenem direncli K. pneumoniae susu
OXA-48 en sik tekli gen (%38.8)

NDM-1 ikinci sikhkta (%11.0) tekli gen

OXA-48 ile NDM-1 direng geni birlikteligi (%42.3)

28 hastane, 509 izolat; 493 E. coli + K.
pneumonia

OXA-48 (%52.2), KPC (%16.1), NDM-1 (%15),
OXA-48 + NDM-1 (%12.6), KPC + NDM-1
(%2.8) ve birer izolatta VIM (%0.5) ve OXA-48
+ VIM (0.5)

%23.3'Unde kolistin direnci

2017-2018
185 izolat (144 K. pneumonia) KRK.pnemonia
OXA 48 %70.9, NDM %20.6, KPC %15.2

OXA 48...: %75
OXA 48 + NDM: %16
NDM: %6 KPC:2 KPC + NDM:1




idrar ve kan kiltir sonucu
Klebsiella pneumoniae

KUOltur sonucuna gore tedavi
yaklasiminiz ne olure

Meropenem 2x1 ve colistin
baslamistik ....

K Degeri:
Cefuroksim Rezistan MIK Degeri: >32
Ciprofloksasin Rezistan MIK Degeri: >2

Rezistan

Kolistin

Amikasin Rezistan

Ertapenem Rezistan MIK Degeri: >4

Imipenem Rezistan MIK Degeri: >8
Meropenem (diger) Rezistan MIK Degeri: >8
Meropenem (menenijit) Rezistan MIK Degeri: >8
Piperasilin / tazobaktam Rezistan MIK Degeri: >64
Seftiriakson ( diger ) Rezistan MIK Degeri: >32
Sefoksitin Rezistan MIK Degeri: >32

Trimethoprim/sulfametaxazol Rezistan MIK Degeri: >160

Seftazidim avibaktam ?



IDSA 2024 Guidance on the

Treatment of Antimicrobial Resistant

Gram-Negative Infections

Published Clinical Infectious Diseases, 7/12/2024

Pranita D. Tamma®*, Emily L Heil, Julie Ann Justo, Amy J. Mathers, Michael ). Satiin, & Robert A,
Bonomao,
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Clinical Microbiology and Infection
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Cuidelines

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)

Micai Paul ", Edena Camrara ~ ', Pilar Retamar ", Thomas Tangdén “, Ronl Bitrerman

Robert A. Bonamo " "7, fan de Waele “, Ceorge L Daikos ', Murat Akova =,
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Mario Tumbarello “, Paul Christoffer Lindemann ™, Sumanth Candra **,

Yunsong Yu ** 7, Matteo Bassetti “* *, johan W. Moutea “*',
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Infectious Diseases Society of America 2024 Guidance on
the Treatment of Antimicrobial-Resistant Gram-Negative

Komplike olmayan Sistit -KRE EEEasasea

Onerilern Alternatif

Nitrofurantoin
TMP-SMX
Siprofloksasin /levofloksasin

Aminoglikozit (tek doz olarak)
Kolistin

Seftazidim-avibaktam
Meropenem-vaborbaktam
Imipenem-silastatin-relebaktam
Sefiderokol




Komplike Uriner Sistem - Piyelonefrit

Yapisal/fonksiyonel anomali veya erkek cinsiyet

Oneriler Alternatif

Nitrofurantoin Aminoglikozid
TMP-SMX
Siprofloksasin /levofloksasin

Seftazidim-avibakiam
Meropenem-vaborbaktam
imipenem-silastatin-relebaktam
Sefiderokol




Idrar yolu disinda karbapenemasz

uretmeyen KRE

Meropenem MIK 21 ug/mL
Imipenem MIK 21 ug/mL
Ertapenem MIK 21 ug/mL

Seftazidim-avibaktam,
Meropenem-vaborbaktam ve
imipenem-silastatin-
relebakiam

Meropenem MIK <1 ug/mL
Imipenem MIK £1 ug/mL
Ertapenem MIK =1 ug/ml)

Uzun infUzyon meropenem
(veya imipenem-silastatin)

Meropenem veyd
imipenem birine duyarl
izolatlar icin

Optimal tedavi
secenegi???

Enfeksiyonun siddetine
gore karar verilmeli




Idrar yolu disinda karbapenemaz

uretmeyen KRE

» Meropenem | » Uzatimis infGzyon meropeneminin
MiK'ler 8-16

ug/mL +

» Polimiksinler veya aminoglikozidler

Yeni B -laktam-
B -laktamaz
inhibitor

» Tigesiklin veya eravasiklin, kan dolasimi veya idrar yolu ile ilgili olmayan KRE
enfeksiyonlarnnin tedavisi icin alternatif seceneklerdir




Idrar yolu enfeksiyonu disinda KRE

KRE tedavisinde Onerilen Alternatif

Meropenem- Sefiderokol
vqborqufam. B -laktam ajanlan
Seftazidim-avibaktam aktif olmadizinda
Imipenem-silastatin- veya tolere
relelbbaktam edilemediginde
Kan Dolasim
NDM veya diger MBL Seftazidim-avibaktam ve enfeksiyonu degilse
aztreonam
Sefiderokol
Tigesiklin
OXA-48 Seftazidim-avibaktam Sefiderokol Eravasikiin




Infectious Diseases Society of America 2024 Guidance on
the Treatment of Antimicrobial-Resistant Gram-Negative
Infections
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KRE Tedavisinde Kombinasyone

Kombine antibiyotik tedavisi (yani, bir beta-laktam ajaninin bir
aminoglikozid, florokinolon, tetrasiklin veya polimiksin ile birlikte
kullanilimassi) KRE'nin neden oldugu enfeksiyonlarin tedavisinde

onerilmemektedir
Antibiyotikle iliskili yan etki !l



Antibiotics 2022, 11, 1160

Klebsiella pneumoniae carbapenemase-producing

OXA-48 \ No OXA-48 |

< &

Metalobetalactamases ‘ No metalobetalactamases I

|

Ceftazidime-avibactam resistant
AND/OR
Pseudomonas aeruginosa coinfection
AND/OR
KPC-2/KPC-3 types

Ceftazidime-avibactam susceptibility I

Susceptible Resistant

Aztreonam-avibactam
Cefiderocol

Imipenem-relebactam Imipenem-relebactam

Ceftazidime-avibactam
Meropenem-vaborbactam
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Table 4. INCREMENT-CPE score.

Population Variables Score

1 ~

l - - . e 1
Ret el INCREMENT CPE mortalite skors |

Baslangicta sepsis veya septik sok 5 puan

Pitt bakteremi skoru >6 4 puan
Charlson indeksi 3 puan
Solid-organ SB;JfI:;eéelsr:ni kaynagi uriner veya 3 puan
Uygunsuz empirik tedavi 2 puan
No ¢ Mortalite orani 3

Inap *© 0-8 dUsuk 18% apy 2
Intel © 9-13 orta 50% E score > 8 *

Cyte® % evious 3 days) ~4
Maximum score € 17

a See reference [81]. P See reference [82]. € The maximum score in a patient with all risk factors would be 17
(INCREMENT-CPE score > 8 (+8), cytomegalovirus disease (+7), lymphopoenia (+4), no source control (+3),
inappropriate empirical therapy (+2) and interaction INCREMENT-CPE score > 8 with CMV (—7)).
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Clinical Microbiology and Infection MiChDOIGL 06T

journal homepage: www. clinicalmicrobiclogyvandinfection.com Beiw

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)

Mical Paul "', Elena Carrara "', Pilar Retamar * *, Thomas Tingdén ", Roni Bitterman "7,
Robert A. Bonomo "™ 7, Jan de Waele "”, George L. Daikos ', Murat Akova **,
Stephan Harbarth ', Celine Pulcini """, José Garnacho-Montero ", Katjia Seme "/,

Karbapenem Direngli Enterobacterales ...

Ciddi Enfeksiyon Ciddi olmayan Enfeksiyon

« In vitro duyarliysa In vitro aktif olanlar arasindan
Eski bir antibiyotigin kullanimini

Meropenem-vaborbaktam Hasta bazinda karar ver

Seftazidim-avibaktam Enfeksiyon kaynagina gore sec

 In vitro direncli / MBL Komplike USE

«  Aminoglikozidler (plazomisin dahil)
tigesikline tercih edilir

BSI ve HAP/VAP: Tigesiklin dnerilmiyor ;

gerekliyse pndmonide yUksek doz

tigesiklin

Sefiderokol
Seftazidim-avibakiam + aztreonam



Potential in vitro activity of antibiotics against target carbapenem-resistag egative Sl edindications

CRAB

ESBLs  CRPA

non-MBL

CRE
non-CP

Current clinical indications/approval

Old antibiotics
Polymyxins Yes Yes Yes Yes FDA: serious infections caused by susceptible
strains, when less potentially toxic drugs are
ineffective or contraindicated. EMA: treatment of
serious infections due to aerobic Gram-negative
pathogens in patients with limited treatment
options

EMA and FDA: for the treatment of a variety of
bacterial infections

EMA: to treat serious infections when other
antibiotic treatments are not suitable. FDA: under
review

EMA and FDA: for the treatment of infections
caused by susceptible Gram-negative
microorganisms

EMA and FDA: complicated SSTI and [Al (FDA also
CAP)

EMA and FDA: orphan drug status for the treatment
of infections caused by Burkholderia cepacia in
patients with cystic fibrosis

Aminoglycosides +/- +[= +/- + [~

Fosfomycin iv No Yes +/- +-

Aztreonam No No +[= No

Tigecycline Yes Yes No Yes

Temocillin No Yes No No




ESCMID- Kombinasyon Tedavisi

KRE ve siddetli enfeksiyonlari » Yenibeta » In vitro olarak
olan ve in vitro olarak laktamazlarnn birden fazla
yalnizca polimiksinlere, bulunmamasi akfif ilacla
aminoglikozidlere, tigesiklin durumunda tedavi onerilir

veya fosfomisine duyarl
olan hastalar

» KRE enfeksiyonlar icin karbapenem bazl kombinasyon tedavisinden
kacinmalarini

» Meropenem MIC 8 mg/L olmadigi surece, yeni betalaktamazlar kullanilamiyorsa
kombinasyon tedavisinin bir parcasi olarak yUksek dozlu uzun infuzyon
meropenem kullanilabilir



Kolistin duyarliligie

> PogmiksierB ve kolfis’rli<n., KRIIE'nin » Mueller Hinton buyyonda
neden oldugu enfeksiyonlarin . . :
tedavisi icin dnerilmemektedir. Mikrodilusyon ile calisiimali

(EUCAST)

» Kolistin, komplike olmayan CRE
sistitinde alternatif bir ajandir.

» Mortalite yUksek ve nefrotoksisite

» Polimiksin B, agirlikli olarak bobrek » Otomatize sistemlerle

disl klerensi nedeniyle KRE sistitinin

tedavisinde kullanimamaldir » Disk diffuzyon
» E test
s eeetee AIDSA rJd

Infectious Diseases Society of America 2024 Guidance on
the Treatment of Antimicrobial-Resistant Gram-Negative
Infections

P S e e e e et Journal of Clinical Microbiology. 2017;55(9):2609-16.
e e S T T IR S T J Antimicrob Chemother. 2017;72(9):2528-30.



Intraabdominal enfeksiyonlar

Cilt ve yumusak doku Duyarlilik Monoferapi |
Osteomiyelit ve solunum yolu C}C”ISI“’T]CISI ] Sinerji
infeksiyonlari icin alternatif secenek ’
Buyyon « Kan dolasim
sisy o mikrodilusyon enfeksiyonlari
iy e * Idrar yolu
e i enfeksiyonlari

YUksek doz :tek doz olarak 200 mg IV, ardindan her 12 saatte bir 100 mg IV

O



* IDSA komplike
olmayan USI tek
basina oneriyor

AIDSA !

Infectious Diseases Society of America 2024 Guidance on
the Treatment of Antimicrobial-Resistant Gram-Negative
Infections

P 5 Tan Ty | Wt D e S g £ Wi, S 4 S ot Bt . S

e Amikasin nefrotoksisitesi ¢

Doz ve kullanim suresi iliskili
Reversible
Akut tubuler nekroz

lleri yas; eslik edenilac
kullanimi...

Doz araliginin acillimasi / tek
dozda



» Duyarlihk calisiimasi ! « Capraz direnc |

» Glukoz-6-P agarile  Monoterapi !
calisimal - Sineriji

» Disk diffUzyon sadece . immunmodulatdr
E.coliicin « Biyofilm etkinligi

 Doku dagilimi

élzg\k]ono’r—Gelmez ve ark. Karbapenem direncli 155 Klebsiella pneumonia susu fosfomisin : S

Yildiz ve ark ; 147 Karbapenem Direncli Enterobacterales (CRE); Fosfomisin direnci: 99/147
(7%67)




CIFT KARBAPENEM TEDAVISI ¢

Erfapenem | Meropenem
gr 30-60 dk 3x2gr>3
INnfUzyon saat infuzyon

» Karbapenemazlarin ertapeneme afinitesi daha yuksek : Suisidal inhibisyon

"/



» Seftazidim avibakiam: Duyarl

Seftazidim avibaktam 14 Gun sure ile verildi : , ,
/2. Saatinde kontrol idrar kOItOrUnde ve kan kUltUronde Ureme sinyali alinmadi

YBUnden servise devredildi




SEFTAZIDIM-AVIBAKTAM

FDA Subat 2015 / EMA Haziran 2016 B-laktam olmayan, sentetik b

laktamaz inh, reversible
baglanir. Direng !!

Genis spectrumlu beta
I[c)])k’rcmoz aktivitesi (Class A, C,

» Antipseudomonal, 3. kusak ss

» Betfalaktamaz!!

» Karbapenamaz ( MBL)!!

Metallobetalaktamazlara
etkisiz

Anaerop etkinligi yok Tek basina ab etkisi yok
Acinetobakterde direnc oranlar > %50
Pseudomonas aeruginosa efflux direnci !

Van Duin D. Bonomo RA. Clin. infect. Dis 2016:63-234



Table 1. Activity and Indications of New Agents Against Carbapenem-resistant Gram-negative Pathogens

Activity

Pathogen-
Class A Class B Indications directed Trial
Carbapenemase Carbapenemase Carbapenemass {Including {Including
Agent {eg, KPC) leg, NDM) P aeruginosa A. baumannii S. maltophilia Expected) Expected)
Ceftazidme- Yes No Yes No No cUTVAR clAl, No
HABP/NVABP
Ceftolozane- No No No Yes No No cUTI/AP clAl, NP No
tazobactam
Meropenem- Yes No No No® No No cUTIVAP Yes
vaborbactam
Imipenem- Yes No No Yes No No cUTI/AR clAl, Yes
cilastatin- HABP/VABP
relebactam
Cefiderocol Yes Yes Yes Yes Yes Yes cUTI/AP HABP/ Yes
VABP
Plazomicin Yes Variable® Yes Vanable No No cUTI/AP Yes
Eravacycline Yes Yes Yes No Yes Yes clAl No
Fosfomycin Yes Yes Yes Vanable No No cUTI/AP No
Acteet > Seftazidim-avibakitam direnci MBL disinda baska mekanizmalarla da sl accrired

aerug (6rnegin; KPC-3 yapimi) ortaya cikabilir

“Not a

"Fraquently inactive against strains that produce NDM-type metallo-fi-lactamases.
q Y Y

Treatment Options for CR-GNB « CID 2019:69 (Suppl?7) « S567



SEFTAZIDIM AVIBAKTAM DIRENC

Disk difUzyon duyarliligi ile MBL varligl veya yoklugu
konusunda karar verilebilir

> CAZ-AVI direnciilk kez 2015 de » MBL-ureten CRE’ de intrensek direng

saptandi » Porin mutasyonu( OmpK3é) ve KPC
» CAIZ-AVlye karsi daha yUksek bir expresyonu

ﬁ?érgl?g orani, karbapenem direnciile » Tedavi alhnda direng gelisimi?
» CAZ-AVI kombinasyon (en az 1 duyarli Uzamis tedavi sureler

ajanla ) Bobrek yetmezligi eslik etmesi

J Glob Antimicrob Resist. 2020;22:18-27 .



Hosbul ve ark. 2022 2018-2021 Seftazidim-avi %92.7
150 K.pneumoniae (139/150)

izolah kolistine %48 (72/150)

SEFTAZIDIM By 680 Klebsiella spp. Seftazidim avi %92

(626)
Isler ve ark. 2022 2018- 2019 Seftazidim avi %92
< 187 hasta OXA-48 (626)
(%75), OXA-48 benzeri/ + TUm OXA-48
: NDM (%16) >>>seftazidim-
Septik sok varlig avibaktama duyarli
Notropeni
> ;
N e Azger ve ark. 2021 318 KRE Seftazidim avi %95,2
Alf solunum yolu enfeksiyonu 290( %91.2) Klebsiella
Renal fonksiyon bozulmasi pneumoniae ; OXA-48
en sik
Eren-Kutlusoy ve ark. %64,5'inde NDM, CAZ-AVI duyarhhz
2024 %54,8'inde OXA-48 ve  %45,7
%32,2'sinde

NDM + OXA-48



Geri Odeme Kosullari

» Komplike infraabdominal » Karbapenem Direngli

enfeksiyon » Aminoglikozid Direncli (VIP te

» Piyelonefrit dahil komplike aranmaz )

idrar yolu enfeksiyonu » 3. Kusak Sefalosporinlere direncli

» Ventilator ile iliskili pnomoni
dahil hastanede kazanilimis
pnomoni

» Seftazidim Avibakiam duyarliliz

ikinci ve/veya Uginci basamak yogun bakim tedavilerinde kullaniimasi
halinde Kurumca bedelleri karsilanir.
Tedavisi yogun bakimda baslamis en az 72 saat tedavi edilen hastanin servise

Seftazidim pentahidrat ve avibakiam sodyumun toplam 14 gunden daha vzun
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