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Coklu ilag direnci giderek artiyor! MDR-XDR-PDR-DTR...

Devam eden sorunlar...

Diren¢ mekanizmalari ve lokal direncg verileri

Klinik Mikrobiyoloji Laboratuvarlarinin roli

Mevcut ilaglarin PK/PD ozellikleri ve etkinlikleri
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Minosiklin? Rifampisin? TMP-SXT?

* Yeni uygulama yollar

* Uzamis yliksek doz karbapenem inflizyonu?

* Son dekatta kullanima giren ajanlarla ilgili belirsizlikler
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Abstract

Many different definitions for multidrug-resistant (MDR), extensively drug-resistant (XDR) and pandrug-resistant (PDR) bacteria are
being used in the medical literature to characterize the different patterns of resistance found in healthcare-associated, antimicrobial-
resistant bacteria. & group of international experts came together through a joint initiative by the European Centre for Disease Pre-
vention and Control (ECDC) and the Centers for Disease Control and Prevention (CDC), to create a standardized international ter-
minology with which to describe acquired resistance profiles in Staphylococcus oureus, Emterococcus spp., Enterobacteriocese (other than
Sofmonella and Shigefa), Pseudomonos oeruginoso and Acinetobacter spp., all bacteria often responsible for healthcare-associated infec-
tions and prone to multidrug resistance. Epidemiologically significant antimicrobial categories were constructed for each bacterium.
Lists of antimicrobial categories proposed for antimicrobial susceptibility testing were created using documents and breakpoints from
the Clinical Laboratory Standards Institute (CLSI), the Ewropean Committee on Antimicrobial Susceptibility Testing (EL/CAST) and
the United States Food and Drug Administration (FDA). MDR was defined as acquired non-susceptibility to at least one agent in
three or more antimicrobial categories, XDR was defined as non-susceptibility to at least one agent in all but two or fewer antimi-
crobial categories (i.e. bacterial isolates remain susceptible to only one or two categories) and PDR was defined as non-susceptibility
to all agents in all antimicrobial categories. To ensure correct application of these definitions, bacterial isolates should be tested
agrinst all or nearly all of the antimicrobial agents within the antimicrobial categories and selective reporting and suppression of
results should be avoided.
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Mechanisms of
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Sierra, JM et al. An overview of antimicrobial peptides and the latest
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Table 2: Definitions for the determination of Multi-Drug-, Extensively Drug-, Pan-Drug Resistant Organisms in

select organisms

MDRO

XDRO / PDRO

Definition

Antimicrobial Groups

Definitions

Antimicrobial Groups

Organism: Pseudomonas aeruginosa

Resistance to

THREE of the EIVE

antimicrobial groups

Ciprofloxacin

Piperacillin-tazobactam OR piperacillin

Ceftazidime OR cefepime

Imipenem OR meropenem

Tobramycin

Resistance to FOUR of the SIX
antimicrobial groups = XDRO

Resistance to SIX of the SIX
antimicrobial groups = PDRO

Tobramycin

Piperacillin-tazobactam OR piperacillin

Imipenem OR meropenem OR
doripenem

Cefepime OR ceftazidime

Ciprofloxacin

Colistin

Organism: Acinetobacter spp.

Resistance to
THREE of the FIVE
antimicrobial groups

Ciprofloxacin

Piperacillin-tazobactam

Ceftazidime OR cefepime

Imipenem OR meropenem

Tobramycin

Resistance to SIX of the EIGHT
antimicrobial groups = XDRO

Resistance to all groups = PDRO

Organism: Stenotrophomonas maltophilia

Gentamicin OR tobramycin

Piperacillin-tazobactam

Imipenem OR meropenem OR
doripenem

Cefepime OR ceftazidime

Ciprofloxacin

Colistin

Doxycycline OR minocycline

Trimethoprim-sulfamethoxazole

Resistance to BOTH
antimicrobial groups

Trimethoprim-sulfamethoxazole

Minocycline OR levofloxacin

Resistance to the FIRST THREE
imicrobial = XDRO

Resistance to all antimicrabial
groups = PDRO

Trimethoprim-sulfamethoxazole

Minocycline

Levofloxacin

Ceftazidime

Chloramphenicol

Abbreviations: MRDO, multi-drug resistant organsims; XDRO, extensively drug resistant organisms; PDRO, pan-drug resistant organisms

Page 94

CCDR = April 7, 2016 » Volume 42-4




Infectious Diseases Society of America  hiv medicine association

Clinical Infectious Diseases \
| ¥i-3
SIDSA | (Ve

Difficult-to-Treat Resistance in Gram-negative Bacte

at 173 US Hospitals: Retrospective Cohort Analysig . .« o
Prevalence, Predictors, and Outcome of Resistan DTR-AB: Tedavisi zor AB

First-line Agents
Sameer S. Kadri,'*®, Jennifer Adjemian,*** Yi Ling Lai,’ Alicen B. Spaulding,’ Emily Ricotta,’ D. Rebecca Prevots,’ Tara N. Palm( > Bi rir‘Ci segenek ilaqla ra I/R

Michael Klompas,*” John P. Dekker.® John H. Powers lll," Anthony F. Suffredini,’ David C. Hooper,” Scott Fridkin,"’ and Robert L.
Institutes of Health Antimicrobial Resistance Outcomes Research Initiative (NIH-ARORI)

» CRAB suslarinin %18,4'li DTR

Schematic Relationship of DTR with CDC-defined Co-resistance Phenotypes

> Duyarl ajanlarin PK/PD problemleri kaynakl

etkisizlik

> Duyarhi ama enfeksiyon alanina ulasamayan

ajanlar

> Duyarl, enfeksiyon alaninda etkin ama

MDR

toksisitesi yiiksek ajanlar
All Isolates




CDC’s Antibiotic Resistance Threats Report, 2019

Michael Craig
Senior Advisor for Antibiotic Resistance
Centers for Disease Control and Prevention

Current Antibiotic Resistance Threats in the U.S.
THREAT LEVEL URGENT ? | THREAT LEVEL SERIOUS . rHReAT LEVEL concerninG [

Urgent Threats Serious Threats Concerning Threats

Carbapenem-resistant Acinetobacter
Candida auris

. difficile Since 2013, Ranking of Three Germs Shifted

Carbapenem-resistant
Enterobacteriaceae

= C.auris

: R * Not listed in 2013. Listed as Urgent in 20109.
Drug-resistant Neisseria gonorrhoeae

(N. gonorrhoeae)

= Carbapenem-resistant Acinetobacter

* Listed as Serious (as Multidrug-resistant
Acinetobacter) in 2013. Listed as Urgent in 2019.

= Vancomycin-resistant Staphylococcus aureus (VRSA)

* Listed as Concerning in 2013. Removed as a threat in
20109.




is a leading cause of death, killing more
people than HIV and malaria in 2019.
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Acinetobacter spp.

Acinetos: Hareketsiz, bactrum: Bakteri

Gram negatif non-fermentatif, zorunlu aerop, kokobasil

Katalaz pozitif, oksidaz negatif, hareketsiz, penisiline direncli bakteriler

Dogada yaygin olarak toprak, su, kanalizasyon ve besinlerde bulunur

Insanlarin cilt, mukozasi veya sekresyonlarindan, hastane ortami ve gereclerinden izole edilmis

GuUnUmiuze dek 50'den fazla tir tanimlanmis olsa da klinik 6rneklerden en sik A.baumannii,

A.calcoaceticus, A.lwoffii, A.haemolyticus, A.junii, A.johnsonii izole edilir

A. calcoaceticus-baumannii kompleksi (ACB), bazen Acinetobacter turlerini fenotipik 6zelliklere

dayanarak ayirt etmenin zor olmasi nedeniyle kullanilir

Siklikla kommensal bir cins ancak, 6zellikle YBU’de nozokomiyal enfeksiyonlara yol acar



 En virtlan ve en sik izole edilen tur A.baumannii

» Acinetobacter spp. 6zellikle YBU'deki hastalar arasinda, saghik bakimiyla iligkili

enfeksiyonlarla iliskisi nedeniyle en ¢cok bilinen bakteridir.

 Bununla birlikte, Asya ve Avustralya'da toplumdan edinilen enfeksiyonlarin yani

sira savaslar ve dogal afetlerle ilgili enfeksiyonlarla da iliskilendiriimistir.

Ventilatorle iliskili pnédmoni izolatlari (% 12,8)

Merkezi hatla iliskili kan dolasimi enfeksiyonu izolatlar (% 8,8)

Kateterle iliskili idrar yolu enfeksiyonu izolatlari (% 1,3)

Cerrahi alan enfeksiyonu izolatlar (% 1,3)
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Abstract

|In this study, medical records of all casualties admitted to our hospital following the
Marmara earthquake, which struck northwest Turkey and resulted in the destruction of
several towns in the Marmara region, were evaluated retrospectively. The time buried

= under the rubble, demographic data, type of medical and surgical therapies performed,
*type of injury and data on infection were analysed. Between 17 August and 25 September
1999, 630 trauma victims were received at our hospital and 532 (84%) of them were
hospitalized. The mean age of hospitalized patients (312 males, 220 females) was 32
years (2-90 years). Two hundred and twenty patients were hospitalized for more than

48 h. Forty-one of them (18.6%) had 43 hoseital—acguired infection (HAD) eEisndesi which

were mostly wound infections (46.5%). A total of 143 culture specimens was collected
and 48 yielded the following potential pathogens: 15 Acinetobacter baumanii (31.2%), nine
Staphylococcus aureus (18.7%), seven Pseudomonas aeruginosa ( 14.6%), sixEscherichia coli
(12.5%), six Klebsiella pneumoniae (12.5%), two Stenotrophomonas maltophilia (4.2%) and
three various Pseudomonas spp. (6.3%). All S. aureus strains were found to be resistant to
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MDR Acinetobacter spp. ile kolonizasyon/enfeksiyon icin risk faktorle
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Total number of invasive isolates tested (n) and percentage of isolates with resistance phenotype (%)*, by bacterial species and antimicrobial group/agedt, Tiirkiye, 2017-2021

2017 Trend
Bacterial species Antimicrobial group/agent = 2017-
8 - 2021*

E. coli Aminopenicillin (amoxicillin/ampicillin} resistance 3652 7.7 4154 76.7 4290 78.8 3562 761 4365 74.8

¥

Third-generation cephalosporin {cefotaxime/ceftriaxone/ceftazidime) resistance 4337 52.7 4923 53.2 4847 547 §342 53.4 4852 50.2 3
Carbapenem (imipenem/meropenem) resistance 43N 2.7 4759 26 £966 3.0 4347 37 4551 8.7 T

Fluoroguinolone (ciproftoxacin/levofloxacin/ofloxacin) resistance 4022 523 4606 52.2 4853 51.7 4193 50.1 4707 50.9 i

Aminoglycoside (gentamicin/tobramycin) resistance 4083 26.6 4785 25.4 4617 38 &M 237 4569 25.6 J

Combined resistance to third-generation cephalosporins, fluoroguinolones and aminoglycosides 3755 18.3 4477 177 4896 183 4078 16.5 4395 159 " A
K. pneumonice 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 325 3641 354 4028 394 4517 48.2 4421 491 "‘ \d
Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance 3009 611 3557 626 3933 64.8 4276 69.0 4483 68.6 T*

Aminoglycoside {gentamicin/tobramycin) resistance 200 44.6 3632 459 3925 448 4405 46.6 4482 43.2 -

Combined resistance to third-generation cephalosporins, fluoroguinclones and aminoglycosides 281 38.9 3442 39.9 3689 40.5 415 433 4203 38.7 -

P. geruginosa Piperacillin-tazobactam resistance 1491 37.2 1646 340 1533 341 1365 321 1764 25 4

Ceftazidime resistance 1481 30.0 1700 26.8 1645 8.0 1468 72 13 281 -

Carbapenem (imipenem/meropenem) resistance 1552 374 1682 375 712 38.4 1547 36.2 17m8 39.0 -

Fluoroguinolone (ciprofloxacin/levofloxacin) resistance 1525 35.6 1674 327 1637 35.2 1503 31.0 1735 33 -
Aminoglycoside (gentamicin/tobramycin) resistance* 1519 26.7 1730 19.0 1681 208 769 587 1069 78 £ 8

lclombined resistancetoz3 antimi:mbi‘al groups {among piperacitlin-tazobactam, ceftazidime, carbapenems, 1279 37 1451 278 1424 301 672 275 955 281 -

SRLO0 I'Hﬁlﬂili “d ililﬂililiﬂiidl c):

Acinetobacter spp. Carbapenem (imipenem/meropenem) resistance 2540 95 2643 922 2390 90.4 3165 931 3279 933 T
Fluoroguinolone (ciproftoxacin/levofloxadin) resistance 2505 926 2575 94.4 2391 90.7 3064 93.6 3n3 94.6 T
Aminoglycoside (gentamicin/tobramycin) resistance 2558 783 2704 791 2404 80.3 317 86.1 3405 853 H i
Combined resistance to carbapenems, fluoroguinolones and aminoglycosides 24N 77.8 2526 79.3 2362 79.6 3039 847 3089 848 T

. QUL EALYA B! !!lﬂ !’g “U, ’!’ !”l 338 330l s i
S. pneumonioe Penicillin non-wild-type* 13 §6.0 243 436 212 50.9 128 539 147 53.7 T
Macrolide (azithromycin/clarithromycin/erythromycin) resistance 205 39.5 7 373 m 37.0 ng 345 126 341 -
Combined penicillin non-wild-type and resistance to macrolides 186 29.0 m 28.0 200 325 " 274 123 26.0 -
E. faecalis High-level gentamicin resistance 1125 38.0 1337 36.9 1914 335 2080 296 1899 287 4 b
E. foecium Vancomycin resistance 1551 13.2 1570 136 1797 133 2201 15.4 2242 15.8 T

3 Percentages of isolates with resistance phenotype are presented only If dala are available for 220 isolates. If not, the percentage Is presented as not applicable (NA)

B and L Indicate statistically signilicant increasing and decreasing trends, respectively, In the overall data; * indicates confirmation In the form ol a significant trénd in the data that only included laboratories reporting continuously for all flve
years; - indicates no stalistically signilicant trend. NA: not applicable indicates that the data were nol réported for all years, a significant change in data source occurrad during the period, or the number of isolales was ¢ 20 in any year during the
petiod

€ The aminoglycoside group includes only tobramycin from 2020 onwards.

S MRSA IS based on cefoxitin, or, If unavallable, oxacillin, If neither wers available, data from molecular contirmation 165ts (detectian of mecA gene by PCR or & positive PEP2A-agelutination test) are accepted as a marker for MRSA

® Penicillin results are based on penicitlin oy, if unavailable, oxacillin. For 5. pneumonioe, the term penicillin non-wild-type is used in this report, referring to S. pneumoniaée isolates reported by the local labo 6 as susceptible increased

ose of wild-type isalatés ( 0,06 mg/L). The qualitative susceptibility categories (S/I/R) as reported by the laboratory are used, since quantitative susceptibility

for susceplibility categories,

eéxgosure (1) or resistant (R) to pealcillin, assuming MIC to benzylpenicillin abave t

information is missing for a large part of the data. Laboratories not using EUCAST clinical breakpoints may have used dilférent interpretive criteria
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Tablo 3. Tiirkiye'de saghk hizmeti iliskili enfeksiyonlarin enfeksivon tiiriine gire etken dagihima, 2022.

Mikroorganizmalar Em::::;“m Pnémoni vip Vvio USE Ki-iYE KDE SKi-KDE CAE
Sawvi Yo Savi Yo Savi Yo Savi Y Sayi Yo Sayi Yo Sayi Yo Sayi Yo Savi Yo
Tiim mikroorganizmalar | 54030 | 100.0 | 2786 | 100.0 | 8558 | 100.0 | 1746 | 100.0 | 1608 | 100.0 [ 7191 | 100.0 | 7825 | 100.0 | 16824 | 100.0 | 3338 | 100.0
Gram pozitif koklar 6678 | 12.4 | 117 | 42 [ 222 | 2.6 | 53 | 3.0 | 133 | 83 | 564 | 7.8 | 1563 | 20.0 | 2753 | 16.4 | 706 | 21.2
S. aureus 1658 | 3.1 | 91 | 33 [ 164 | 1.9 | 40 | 2.3 9 0.6 | 35 | 0.5 [ 440 | 56 | 449 | 2.7 | 266 | 8.0
Koagiilaz negatif 1678 | 31 | 8 | 03 | 14 | 02| 4 |02 2 |01 | 9 |01 |33 43| 920 | 55|29 | 63
stafilokoklar
Enterococcus spp 3167 | 5.9 8 03 | 20 | 02 4 02 | 121 | 75 [ 512 | 7.1 | 739 | 94 | 1345 | B0 | 215 | 6.4
Streptococeus spp 131 0.2 | 10 | 04 | 19 | 0.2 4 0.2 1 0.1 5 0.1 | 30 | 04 25 0.1 14 | 04
Diger gram (+) koklar 44 0.1 0 0.0 5 0.1 1 0.1 0 0.0 3 00 | 15 | 02 14 0.1 2 0.1
Gram (-) koklar 2 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 1 0.0 1 0.0 0 0.0
Gram (+) basiller 148 0.3 | 23 | 08 | 40 | 0.5 4 0.2 0 0.0 1 0.0 | 11 | 0.1 30 0.2 | 20 | 0.6
Enterobacterales 16951 | 31.4 | 895 | 32.1 [ 2319 27.1 | 461 | 26.4 | 845 | 52.5 [ 3472 | 48.3 | 2058 | 26.3 | 4340 | 25.8 | 1225 | 36.7
Citrobacter spp R6 0.2 7 0.3 7 0.1 2 0.1 5 03 [ 11 | 02 | 14 | 02 17 0.1 15 0.4
Enterobacter spp 1025 | 19 | 63 | 23 [ 130 | 1.5 | 15 | 09 | 38 | 24 | 186 | 26 [ 123 | 1.6 | 254 | 1.5 | 120 | 3.6
Escherichia coli 3197 | 59 [ 103 | 3.7 [ 186 | 22 | 33 | 1.9 | 313 | 19.5 [1004 | 140 | 404 | 52 | 457 | 2.7 | 445 | 13.3
Klebsiella spp 11259 | 20.8 | 668 | 24.0 [ 1820 21.3 [ 378 | 21.6 | 445 | 27.7 [2013] 28.0 [ 1341 | 17.1 | 3195 | 19.0 | 536 | 16.1
Proteus spp 596 1.1 | 24 | 09 | 8 [ 10 | 18 | 1.0 | 290 | 1.8 [167 | 23 | 40 | 05 | 129 | 08 | 46 1.4
Serratia spp 548 1.0 | 28 | 10 | 68 | 08 | 11 [ 06 [ 10 | 06 | 26 | 04 [ 112 ] 14 | 226 | 13 | 30 | 09
gﬁ” . 240 0.4 2 0.1 | 23 | 0.3 4 0.2 5 03 | 65 | 09 | 24 | 03 62 0.4 | 33 1.0
erobacterales’ler
“'f“.r mantatifgram (-) | 52551 | 509 | 1699 | 61.0 | 5894 | 68.9 | 1218 | 69.8 | 626 | 38.9 | 3061 | 42.6 | 3524 | 45.0 | 7642 | 45.4 | 1346 | 40.3
Psendomonas spp 5. Uy } L . . . 434 . : ; J ]
Stenotrophomonas spp 683 1.3 58 2.1 193 2.3 24 1.4 - 0.2 12 0.2 82 1.0 251 1.5 13 0.4
Burkholderia spp 93 0.2 1 00 | 15 [ 02 4 0.2 1 0.1 3 00 | 16 | 02 41 0.2 3 0.1
Haemophilus spp 20 00 | 11 | 04 5 0.1 0 0.0 0 0.0 0 0.0 1 0.0 1 0.0 0 0.0
Diger non-fermantatif 147 0.3 11 | 04 | 57 | 0.7 2 0.1 0 0.0 6 0.1 | 28 | 04 30 0.2 4 0.1
gram negatif basiller

USHIESA ETKEN DAGILIMI Ve ANTIBIiYOTIK DIRENC RAPORU
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Tablo 4. Acinetobacter baumannii’nin etken oldugu saghk hizmeti iliskili pnéimoni tanilan i¢in antibiyogram sonug¢ dagilim, 2022.

B khk sistemi . . I
hasﬁll:]nn;l;;s ::';ﬂ Spesifik laboratuvar Ventilatir iliskili )
Antibiyotik pnémoni bulgular: olan pnimoni pnimoni Ventilatir Hiskili Olay Toplam
Direncli| Toplam | Direncli] Direncli| Toplam| Direncli | Direncli| Toplam | Direngli | Direncli| Toplam | Direncli | Direncli Toplam | Direncli
Yo Yo %o Yo Yo

Amikasin 19 21 90.5 634 745 85.1 2196 | 2547 | Bb.2 581 705 824 3430 | 4018 | B5.4
imipenem 18 18 100.0 b2 6078 97.6 2231 | 2303 96.9 648 658 98.5 3559 | 36574 9713
Levo asin| 14 15 93.3 518 530 | 97.7 1746 | 1784 | 97.9 519 525 98.9 2797 | 2854

etilmisin 1 1 100.0 26 29 89.7 112 128 | 87.5 33 39 84.6 172 197 | 87.3

igesiklin 6 11 54.5 172 355 | 485 534 | 1289 | 41.4 194 407 47.7 906 | 2062 | 43.9

Tablo 6. Acinetobacter baumannii’nin etken oldugu saghk hizmeti iliskili kan dolasimi enfeksiyonu tamlan icin
antihiyugram sonu¢ dagilhim, 2022,
Laboratuvar tarafindan

anrtun o dotan | SRS i
Antibiyotik enfeksiyonu ’ y
Direncli | Toplam | Direncli | Direngli | Toplam | Direncli

%o
81.8

1937

501
| | |

Czvenem S___1_sos _|_sai_Lsna_[isus_Licco |_sss ] oows |z sss >
| | |

Tevomomsasin | 378 | 409 | %24 | 1123 | 1176 | 955 |
| | |

Netitmisin | 26 | 33 | 788 | 77 | 85 | %06 |
| | |
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Acinetobacter enfeksiyonlu hastalarda mortalite icin risk faktorleri:

Imipenem direnci, YBU'de kalis siiresi, Acinetobacter kolonizasyonu, kadin cinsiyet, yaslilik,

pnomoni, diyabet ve septik sok



Figure 2. Comparative mortality of Acinetobacter infections in
various settings worldwide.
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Biyofilm olusumu

Virulans Faktorleri

Dis membran proteini A (OmpA): OmpA, saglam bir biyofilm olusturmak ve epitel hicrelerine tutunma icin

gerekli, hiicre apoptozunu indukler, ayrica alternatif kompleman yolunun bir inhibitéri olan Faktér H'nin

baglanmasina yardimci

K1 kapsiilii: Suslarin yaklasik tigte biri, kompleman aktivasyonunu dnlemek icin hicre duvari liposakkaritiyle

birlikte calisan bir polisakkarit kapsull Gretir. Kapsul fagositozu da geciktirir

Siderofor aracili demir toplama sistemi: Acinetobacter’in demir eksikligi kosullarinda uzun sire hayatta

kalabilmesi, demiri konakgidan ayirabilen bir katekol sideroforu olan asinetobaktin ile saglanir

Fimbrialar: Etkenin cevresel ylzeylere baglanmasina yardimci, bronsiyal epitel hiicrelerde kolonizasyona

yardimcl
Lipid A ve LPS yapi
Quorum sensing

AB direng genleri

.biology MbPy)

Rewview
Virulence Characteristics and Emerging Therapies for
Biofilm-Forming Acinetobacter baumannii: A Review

Karma G. Dolma ! ., Rachana Khati ], Alok K. Paul 2 , Mohammed Rahmatullah 3 .,
Maria de Lourdes Pereira %50, Polrat Wilairatana ®*(", Bidita Khandelwal 7, Chamma Gu pta B Deepan Gautam 1
Madhu Gupta 8 » Ramesh K. Goyal 9 , Christophe Wiart 10 3nd Veeranoot Nissapatorn .
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Table I. Mechanisms of resistance employed by Acinetobacter baumannii.

EXPERIMENTAL AND THERAPEUTIC MEDICINE 253 209, 2023

Antibiotic Resistance mechanism Enzyme or target Key point
B-lactams B-lactamases Ambler class A TEM, SHV, CTX-M, KPC
Ambler class B NDM, VIM, SIM, IMP
Ambler class C AmpC,ADC
Ambler class D OXA
Permeability Outer membrane CarO
lesions porin
OmpA
Efflux pump RND pump AdeABC
overactivity
Tetracyclines Efflux pump RND pump AdeABC, Adel]JK
overactivity
Tet pump TetA, TetG
(Quinolones Target mutation DNA gyrase GyrA
DNA ParC
topoisomerase IV
Efflux pump RND pump AdeABC
overactivity
Aminoglycosides Drug inactivating Aminoglycoside aadB, apab, aadA, aaccl
enzymes modifying enzymes
Target mutation 16s RNA methylase armA
genes
Efflux pump RND pumps AdeABC
overactivity
Polymyxins Target mutation Abnormalities of PmrC, PmrB, Ipx gene

lipid A and LPS



Bassetti et al. Gram-Megative Bacteria Infection Treatment

|—E—l—' + Ceftazidime/avibactam or meropenem/vaborbactam or imipenem/relebactam or aztreonam/avibactam or cefiderocol

{according to the local type/s and prevalence of the different carbapenemase in CRE, as well as to the concomitant risk for
CRPA and CRAB when used for empirical therapy)

* Although in the lack of high-level evidence, for both empirical and targeted treatment a combination with old (colistin,
polymyxin B, tigecycline, old aminoglycosides, fosfomycin) or novel agents (plazomicin, eravacycline, double BL-BLI
combinations) could be considered in the attempt of delaying emergence of resistance, after having carefully balanced
potential additional toxicity on a case-by-case basis (expert opinion)

¢ Consider concomitant administration of inhaled polymyxins/aminoglycosides when they are used intravenously for VAP

I CRPA l——b +« Ceftolozane/tazobactam or cefiderocol or imipenem-relebactam (according to the local type/s and prevalence of the

different carbapenemase in CRPA, as well as to the concomitant risk for CRE and CRAB when used for empirical therapy)
Consider possible addition of murepavadin for both empirical and targeted treatment (if favorable phase 3 trials results)

* For empirical therapy, administer a second anti-pseudomonal agent (an aminoglycoside or a polymyxin or fosfomycin)
Although in the lack of high-level evidence, for targeted therapy combination with old (colistin, palymyxin B, old
aminoglycosides, fosfomycin) or novel agents (plazomicin, double B-lactam combinations) could be considered in the
attempt of delaying emergence of resistance, after having carefully balanced potential additional toxicity on a case-by-case
basis (expert opinion)

+« Consider concomitant administration of inhaled polymyxins/aminoglycosides when they are used intravenously for VAP

\
Consider combination with old (polymyxins, carbapenems, old aminoglycosides, tigecycline, fosfomycin, rifampin) or novel
agents (plazomicin, eravacycline)

* Consider concomitant administration of inhaled polymyxins/aminoglycosides when they are used intravenously for VAP

\ S

FIGURE 2 | Fossible future clinical reasoning for the treatment of sarious MDR-GME infections in critically-ill patients. MDR-GMB, Multi-drug resistant Gram-negative
bacteria; CRE, carbapenem-resgistant Enteraobactearales; CRPA, carbapenem-resistant Pseudomonas aeruginosa; CRAE, carbapenem-resistant Acinetobacter
baumanni; VAR, ventilator-associated pneumonia.
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Table 2 Recommended doses of antimicrobials for A. bawmannii infections in patients with normal renal function

Jordi Vila

Jeah-Ralph Zahar Antibiotic Loading dose®  Daily dose Observations

Imipenem” Not required (.5-1 gi6 h Extended infusion is not possible due to drug instability
High doses are associated with seizures

Meropenem” Not required 2e/8h Extended infusion (3—4 h) is recommended, In this case,
first dose (2 g) should be administered in 30-min

Sulbactam” Not required  9-12 gfday (in 3 or 4 doses) 4-h infusion is recommended

Polymyxin E" 69 million IU° 9 million IU/day One million IU of colistin is equivalent to 80 mg of CMS5.

(Colistin) in 2 or 3 doses See text for doses on intermittent hemodyalisis and CRRT®

Polymyxin B 2-2.5 mg'kg |.5-3 mg/kg/day in 2 doses. Continuous infusion r'[_;_:‘ﬂj}' be suitable. Same dose
in patients on CRE

Tigecycline 100 mg 50 mg/l12 h May be adequate in secondary bacteremia for approved
indications (abdominal infections and 58TI%)

200 mg 100 mg/12 h For other sources including pneumonia and primary bloodstream
infection (consider combination with another active
antimicrobial). Without approval by regulatory agencies

Rifampicin Not required 600 mg/day or 600 mg/l2 h Always in combination therapy
Fosfomycin® Not required 12-24 gfday (in 3 or 4 doses) Always in combination therapy

" The loading dose should be administered in all patients including
those with renal dysfunction

" Dose adjustment is necessary in case of renal dysfunction

© IU International Units

* CRRTcontinuous renal replacement therapy
" S§8TIskin and soft tissue infection
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Launched Antibiotics

Telithromycin Biapenem Daptomycin
Linezolid Caspofungin  Voriconazole Gemifloxacin mesylate Prulifloxacin
Ertapenem Micafungin Balofloxacin

2009 2008 @ 2006

Tebipenem pivoxil Sitafloxacin hydrate
Besifloxacin hydrochloride Ceftobiprole
Antofloxacin Medocaril

Pazufloxacin mesylate
Tedizolid Zabofloxacin hydrochloride
Posaconazole Isavuconazole
Finafloxacin Ceftazidime/avibactam
Ceftolozane/tazobactam
Delamanid

e —e—La—)

Lascufloxacin hydrochloride
Cefiderocol
Alalevonadifloxacin mesylate
Nadifloxacin

Doripenem
Tigecycline

Garenoxacin mesylate
Retapamulin

Anidulafungin

Ceftaroline fosamil Fidaxomicin Bedaquiline

Omadacycline
Eravacycline

Delafloxacin meglumine

Ozenoxacin Nemonoxacin

Sareeyciine Fydiochipride Plazomicin Meropenem/vaborbactam
Lefamulin
Imipenem/cilastatin/relebactam
Pretomanid
Future Expectation ——@
Ibrexafungerp

Contezolid



DTR/PDR Acinetobacter spp. ile tedavide sorunlar

Kolonizasyon-enfeksiyon ayriminin net olarak

yapilamiyor

Klinik mikrobiyoloji laboratuvarlari erken ve dogru
direnc tayininde kismen etkin (merkezi laboratuvar

sorunu, alt yapi farkhliklarr)
%100 etkili bir antibiyotik yok!
Monoterapiye karsi kombinasyonun UstinlGgu var mi?

Yeni tedavi secenekleri ile ilgili calismalar yeterli ve
doyurucu veriyi hentiz sunamiyor (Farkli hasta gruplari

ve sayilari, farkli kombinasyonlar vb)

I
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Table 1. Characteristics of novel u]:rpmvm:l antiﬂrm-negativn antimicrobial agents.

) Drrug Stable to Beta-Lactamase Type Approval Year/Indication in Adulis Recommendations
Drug Drug Class Bacterial Spectrum Route//Dosage
KPC MEBL AmpC OXA ESBL FDA EMA 1D5A ESCMID
220 f serobic IV/ /2 g TDS (2
Cefiderocal BL GNB; not GPB and anserobes yes yes yes yes yes TARAAR e e CRE: ¢UTI R B Qosif —
) renal clearanee)
ophions
GNB, GPB, anaerobes; not
Meromenem MESA, VERE; VARB cannaot ) ANEScUTI, elAl CRE: ¢TI, )
vaborbactam CP/BLI enhance activity against yes § o yes e VEs AT eUTl HAP/ VAP when nfections CRE IV/ /4 g TDS
A bairmassdl and limited eptons elseivhers
Papiedwimonas aeriigingsg
3
GNB, GFB, anaercbes; not 2010/cUTland 1 pet HAPI VAT CRE- cLITH
Imipenem/ cp) MRSA, VRE; RELE enhances cl Al with : nf:]“‘ . S
cilastatin/ activity against P aeruginosa, ves no yes fios ves lienited et R CRPA * IV//1.25 g QDS
BLI - UOLA elaeivhere
relebactam contrary to A, temanadi; not options, HAP, hen i |:~d ~RPA: cUTI
raellaces VAP WA ) CRiRe
o options
GME, GFB, anasrobes;
MRESA, VRE achive; possably CRAE: No
Eravacycline TC ainst A Bawrasei; not - - - - 2018 /elAl g/ elAl daka IV/ /1 mg/kg BD
L aerugtnoss; bess active
against Morganellacene
GNE, atypical, GPB, IV/ /15t day
anaerobes; MBESA, VRE 200 mg, later
Omadacveli TC active; may display activity ) ) ) ) 208/ CAR ) CRAB: Mo 100 mg OD,
macacycine against A baienannii; not ABSSS] data aralf /450 myg for
against Pasrugiinoss and 2 days followed by
Morganellacene 300 mg
Aerobic GNB, ESBL-E, CRE
Plazomicin AG gg;ﬂ‘::ﬁ:;{fuﬂr - - - - 2018/ LTI No CRE cUTI  IV//15 mg/Kg/day

AG-resistant Enferodbacterales
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Table 2. Characteristics of novel anti-Gram-negative antimicrobial agents in phase 3 clinical trials.
) Drug Stable to Beta-Lactamase Type Potential Ongoing Trials
Drug Drug Class Bacterial Pectrum TEL AmpC XA — Indications (Phase 3) Routel/Dosage Comment
o - - clAL IV / /500, 167 myg Combination that aovers both
Astreonam/ ME/BLI \lE; 1e53 effective against yes yes yes yes HAE VAP, NCTU3580044 loading dose, serine and MBL
v procucing & aerigs ¢UITL, BSI 1500500 mg QDS carbapenemases
Excellent clasa A, ants-ESBL
. e e B . activity;
 Cefepime! BL/BLI ;‘rﬁ;;ﬁfﬁﬁtﬁ;ﬁ‘ﬁ no yes/no no yes cUTLHAP VAP  NCTO3687255  IV//2g/500mgTDS  Potential carbapenem-sparing
actam . . rugs
Penetrates ELF easily
Cefepime/ GPE (no MESA); GNB (not . ) . Phase 3 study recruiting
i BL/BLI "0 batmutrond) yes ves yes yes cUTI NCTOM979806 IV//2g/1 g TDS atients
. - Preliminary resulls from phase
pahepimel BL/BLI GFB fnet ﬂﬁkﬂ%‘"‘- ot yes yes yes yes cUTl NCTO340148  IV//2g/05 g TDS 3 ¢UTI study: comparable
’ efficacy to MER
GNB, particularly Phase 3, prieumonia and BS]
Sulbactam/ Actitobacter spp.; active ) Acinetobacter . study. Better clinical cure and
durlobactam B against Burkfrolderia cepracie; e yes yes yes infections NCTOSg5404G 1g/1gQ0s less nephrotoxicity than
ok I aerugiiosg colistin {preliminary results)
Oiralf .-"ﬂu]l.'nperu:rn.
GPE (ot MESAX GMB (not cUTL, uUTL NCTO3357614, etzadrosdl gy 3 brial of uncomplicated
Sulopenem P Paeruginost, Stenotrophostonas i ves i yes 1Al NCTISIERSTE 300 mg/ probemecad UTI " aHents
maltophilia, B. copacia) . S 00 my; BD:; - mecruiting patien
¥/ /1000 mg O
GPB {not MRSA);
Tebipenem P GNB (not Paeruginoss, i ves f0 yes LTl MNCTOATERGT Orral/ a0 mg TDS Excellent anti-ESBL activity
A. bauriaiein)
Benapenem P Like other CPs no ves no yes cLTI MNCTM505683 IV /1000 mg OD Excellent anti-ESBL activity



VAP/HAP tedavisinde SAM invitro duyarliysa

kullanilmasini, direncliyse polimiksin veya
yuksek doz TGC,

Polimiksinin MEM veya RIF ile
kombinasyonunu kesinlikle dnermiyor!
Ciddi ve yuksek riskli CRAB enfeksiyonunda
polimiksin, AG, TGC veya SAM ile ikili
kombinasyon

MEM MIK degeri < 8 mg/L ise uzamis
yuksek doz MEM inflizyonu

Sefiderokol bazli terapilerin etkinligi, CRAB
tedavisinde diger ajanlara benzer (disuk

kanit dizeyi)

524

Table 1 [contimeed )

Clinical Microbiology and Infection 28 (2022) 521-547

ESCMID 2022 Rehber Onerileri

Contents lists available at ScienceDirect
Clinical Microbiology and Infection

journal homepage: www.clinicalmicrobiologyandinfection.com

CLINICAL
MICROBIOLOGY
AND INFECTION

Wescmn

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
Robert A. Bonomo ™7, Jan de Waele '°, George L. Daikos "', Murat Akova '*
Stephan Harbarth '*, Celine Pulcini '*'”, José Garnacho-Montero ', Katja Seme ",
Mario Tumbarello '¥, Paul Christoffer Lindemann ', Sumanth Gandra ““,

Yunsong Yu -4 Z_f,_l_\._-'l_a[_reo Bassetti <% <7, Johan W. Mouton 261

Evelina Tacconelli ***%?% " " Jesiis Rodriguez-Bano *

M. Poul et ol / Clindcal Microbiotogy and Infection 28 (2022) 521-547

1.2
v

Recommendation

Strength of recommendation

Lewel of evidence

Carbapenem-resistant Acinetobacter baumannii (CRAE)
Recommendations on the choice of antibiotic treatment for CRAB

For patients with CRAE susceptible to sulbactam and HAP(VAP, we suggest ampicillin-

sulbactam.

Far patients with CRAE resistant to sulbactam, a polymyxin or high-dose tigecycline can be used

Conditional

Mo recommendation

if active in virmo. Lacking evidence, we cannot recommend on the preferred antibiotic.

We conditienally recommend against cefiderocol for the rreatment of infections caused by

CRARB.

Conditional

Recommendations on combination therapy for CRAB
For all patients with CRAB infections, we do not recommend polymyxin-meropenem Strong
combination therapy or polymyxin-rifampin combination therapy.

For patients with severe and high-risk CRAB infections, we suggest combination therapy

Conditional

including mwo in witro active antibiotics among the available antibiotics | polymydn,
aminoglycoside, tigecycline, sulbactam combinations ).

For patients with CRAE infections with a meropenem MIC <8 mg/L, we consider carbapenem

Good practice statement

combinarion therapy, using high-dose extended-infusion carbapenem desing, as good clinical

pracuce.

All carbapenem-resistant Gram-negative bacterla

For pan-resistant CR-GNE (resistant also to polymyxins), treatment with the least resistant

Good practice statement

antibiotic(s based on MICs refative to the breakpoints is considered as good clinical practice.

High/moderate

Very low

Expert opinion

Expert opinion

Abbreviations: BLBELL, [-lactamase/fi-lactamase inhibitors; BSI, bloodstream infections; cUTI, complicated urinary tract infections; HAP, hospital-acquired preumaonia; IV,

intravenous; VAP, ventilator-associated Preumania.
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ESCMID 2022 Rehber Onerileri

PFotential in virmo activity of antibiotics against target carbapenem-resistant Gram-negative bacteria and approved indications

CRAB

ESBLs

LHPA
non-MEBL

CRE
non-LF

CRE-KIPC

CHE-OxA-45

CRE-MEBL

Current clinical indications/approval

Mew antiblotics
Ceftolozane-razobactam
Ceftazidime-avibactanm

Meropenem-vaborbactam

Imipenem-cilastaring
relebaccam

4]
Mo

/ Eravacycline
Cefiderocol

d antiblotics
Polymyxins

Qminnglycusldes

Yes

Yes

Fosfomycin iv

AzZITesnam

RYJES

[ Tigecycline

Temdacillin

Yes
Yes

Yes

Yes

Yes
Yes
Yes

Yes

Yes

Mo

Yes

Yes

Yes
Yes

Mo

Yes

-
Mo
Yes

Yies

Mo
+—

+—

Tes
Yes
Yes

Yes

+—

Mo

Yes

Mo

Mo
Yes

Yes

Yes

Yes
Yes
Yes

Yes

Mo

Yes

Mo
Yes

M

Mo

Yes
Yes
Yes

Yes

Mo

Yes

M

Mo
Mo

Mo

Mo

+—
Yes
Yes

Yes

+—

+H—

Yes

Mo

FDA and EMA approved for cUTL clAl, HAP and VAP
FA and EMA approved for clAl and cUTI, HAP and
VAP, and (in EMA only) for the treatment Gram-
negative infections in patients with limited
treatment options

FA approved for cUTL EMA approved for cUTL HAP
and VAP, and for the treatment Gram-negative
infections in patients with limited treatment
options

FDA approved for ¢TI and dAL

EMA approved for HAP and VAP and for BS1 with a
suspecied respiratory source, and for the treatment
Gram-negative infections in patients with limited
treatment options

FA approval cUTI, EMA application withdrasm
FA and EMA approved for clAl

FOA cUTL, HAP and VAP; EMA for the treatment of
infections due to aerobic Gram-negative organisms
in adults with limited treatment options

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

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

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

EMA and FDA: for the treatment of infections
caused by suscepiible Gram-negarive
Mmicroorganisms

EMA and FDA: complicated 5511 and 1AL [ FDA also
CAP)

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




CRAB-ESCMID 2022 Rehber Onerileri-Polimiksin&SAM

Kolistin agirlikli az sayida VAP olg 2C T ile mortalite/mikrobiyolojik/klinik

cevap farki yok, koli gen calisma sonuclar da ayni)

Cogu BSI/VAP g SAM, kolistine oranla CRAB alite kolistin grubunda
fazla

iliskili VAP tedavisinde avantaijli o
98 VAP olgulu Dlistin kiyaslanmis,

kolistin kolunda goralirken klinik cevap

(dusuk kanit diizeyi)

farkh bulunmamis

Kicuk bir RCT ile kolistin ve uzamis infizyonla SAM tedavisi, her iki gruba yuksek doz LEV ile
kombine edildiginde, mortalite, klinik cevap ve nefrotoksiste acisindan SAM kolu oldukca

avantajh bulunmus

Cogu calismada SAM MIK: < 8/4 mg/L SAM (2:1) dozu degisken: 3-16 gr/8 saatte bir IV
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Systematic Review

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

Gowthami Sai Kogilathota Jagirdhar 17, Kaanthi Rama 2, Shiva Teja Reddy 2, Harsha Pattnaik 3,
Rakhtan K. Qasba %, Praveen Reddy Elmati °>, Rahul Kashyap ¢, Marco Schito 7"’ and Nitin Gupta %*

Antibiotics 2023, 12, 582. https:/ /doi.org/10.3390/antibiotics12030582

Hindistan

Sefoperazon-sulbaktam(CS) mono&kombine tedavisine klinik ve mikrobiyolojik
cevaplar ile mortalitenin irdelendigi sistematik bir derlemede;

11 CS monoterapisi ile 10 CS kombinasyon terapisi karsilastirilmis ve iki grup
arasinda benzer sonuclar bulunmustur

Klinik/mikrobiyolojik yanit/mortalite oranlari monoterapi kolunda 70%, 44%, and

20%, kombinasyon kolunda 72%, 43%, and 21%
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Antimicrobials for the treatment of drug-

resistant Acinetobacter baumannii

pneumonia in critically ill patients: a
systemic review and Bayesian network

meta-analysis

Su Young Jung'?, Seung Hee Lee', Soo Young Lee™, Seungwon Yangs, Hayeon Noh®, Eun Kyoung Chungg'Y
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Review

Comparative efficacy and safety of combination therapy with
high-dose sulbactam or colistin with additional antibacterial agents for

2

multiple drug-resistant and extensively drug-resistant Acinetobacter

baumannii infections: A systematic review and network meta-analysis

Jiating Liu™®, Yunfeng Shu®®, Feilong Zhu®, Bimin Feng?, Zhengjie Zhang™", Liang Liu*",

Guojun Wang"-*

Journal of
Antimicrobial
Chemotherapy

Comparative efficacy and safety of treatment options for MDR and
XDR Acinetobacter baumannii infections: a systematic review and

network meta-analysis

Kirati Kengkla®, Khachen Kongpakwattana?, Surasak Saokaew' %, Anuc
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Research Article

For reprint orders, please contact: reprints@futuremedicine.com

Meropenem/colistin versus
meropenem/ampicillin-sulbactam in the
treatment of carbapenem-resistant
pneumonia

Journal of Comparative
Effectiveness Research

Hossein Khalili', Lida Shojaei*-?, Mostafa Mohammadi®, Mohammad-Taghi
Beigmohammadi®, Alireza Abdollahi* & Mahsa Doomanlou®
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ORIGINAL ARTICLE

Triple combination therapy

with high-dose ampicillin/sulbactam,
high-dose tigecycline and colistin in
the treatment of ventilator-associated
pneumonia caused by pan-drug
resistant Acinetobacter baumannii:
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Table 1. Summary of comparative studies examiningll:fﬁcacy of sulbactam in patients with A. baumannil infections.
Study No. of fection Antibacterial Regimens No. Pis Cure andjor Improvemenyf©) Bacteriological Eradication (%)
(Year) Evaluable Comparator 1 Comparator 2 Comparator 1 Comparators 2 pr¥alue Comparator 1 Comparator 2 p-Value
. ASS 22 AfS+W a3 636 £5.1 0906 RS B1.3 (T
1] 5 Preumonia M:36.4 M37.2 0.947
AJS - coL . a7 Sk ET &2 52 (iTiE?
[22] 98 VAP M4.4 M358 007
a0R: 6.5 (1.34-31.34) 0.0f
A/SHC 56 TGH/C 2 NR NR NR NR
23] ﬂ"' vAP<B M14.3 M43 0.007 NR NR
Cis a5 CARB db 714 X3 (003 ME MR
TG 25 il 0355
124) 16 Preeumonia v T T
MR
Cis ah TG 42 7a a2 402 50 33 02
C/5+T0 22 M5 a5 0208 a1 33 054
[25] 130 VAF hi:12 [VENER
M2 R
AR 0.115 (L0 5-0.89) (038
. A/S+MR 23 COL+MR 24 ) 75 0rs 913 B75 059
121 o VAR M:39.13 M:A 167 0.9
. AfS+L 12 COL+L 11 &3 27 007 75 100 NR
(2] = var M:ALES M:E1EL o
[26] a2 VAP C/5TG Y TG 2 K57 176 o NR MR
AS+nC0L 16 COL +ni00L 12 iz 33 NS 437 125 037
[0 = VAP M-16.7 M375 o)
A Sorl fS+O0L a0 CARB+OOL 90 ME ME (LaSE ME MR
127) 180 VAP/HAP MSL1 M5 E
5D a3 COL [ 62 L] ME A6 al ME
Bl 1 Preumania M:19 M:32 00935 1

VAP = Ventilator-associated pneumonia; B = bacteraemia; A/S = ampiciﬁi.nfﬁulbactam: C/5 = Cefoperazone/sulbactam; CARB = Carbapenem; 1/C = imipenem /Cilastatin;
COL = Colistin; nCOL = nebulised Colistin; MR= meropenem; TG = tigecycline; L = Levofloxacing V = Various, ie., 68.6% Carbapenem, §7% cephalosporins, 3.5% Fluoroquinolones;
M = mortality; * = comparison between C /5 and TG; ** = comparison between TG and C/5+TG; a0OR = adjusted Odds Ratio; NR = not reported; 1- log rank p.



CRAB-ESCMID 2022 Rehber Onerileri-Polimiksin&TGC

Cogu VAP olgusu dahil edilmis ve polimiksin (kolistin) ve TGC'nin, farkh antibiyotiklerle

kombine edildigi 4 retrospektif gozlemsel calismada;

Biri hari¢ timUtnde TGC kolunda yiiksek mortalite ve diisiik klinik cevap gorilmus, bir

calismada TGC'nin mikrobiyolojik basarisi daha yuksek bulunmus
Diger 3 calismada nefrotoksisite kolistin grubunda daha yiksek imis

TGC dozu sikhkla 50 mg/glnde 2 kez ama, iki kati dozlar da uygulanabilir



CRAB-ESCMID 2022 Rehber Onerileri-TGC&Sulbaktam

5 retrospektif kohort calismasi irdelenmis;

apenem veya diger beta laktamlarla

ada daha diisiik klinik-

Taiwan 386 olgu, sulba

kombine edilmis.

Sulbaktam bazli terapilerin,
mikrobiyoloji

Taiwan, 86 VAT TGC bazl olanlardan avantaijli grup arasinda;
mikrobiyolojik bunda daha yiiksek

Taiwan, sulbaktam % oldugu (dusitk kanit diizeyi) #n 84 olgu arasinda ICU-

mortalitesi ve tedavi basa pulunmus

Cin, 210 BSI, CS ile TGC karsilastirilmis (Her iki kola kombinasyon yapiimis) ve 28 giinliik mortalite CS grubunda

anlamh diisiik bulunmus

Cin, 274 MDR-AB BSI olgusu, CS&TGC karsilastiriimis, CS kolunda mortalite daha diisiik



CRAB-ESCMID 2022 Rehber Onerileri-Sefiderokol

Gram negatiflere etkili siderofor SS, kimyasal olarak sefepim ve seftazidime benzer

Demir iyon kanallar ol anarak bakteri icine girer

IYE, VIP teday Sefiderokol bazli terapiler,

CREDIBLE CRAB tedavisinde diger aviler karsilastiriimis. 28
glinluk %18. Ayrica
sefideroko ajanlara benzer (disuk kanit

APEKS-NP RCT: dizeyi) zyonu, farkhihk yok
" e

Fetcroja1g =

Bobrek doz ayari gerekli, KC doz ayarina gerek yok X

cefiderocol
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Table 2. Summary of comparative studies examinin,ln:fﬁcacgf of cefiderocol ln patients with A. baumannii infections.
R Cure andfoc | e T A B
Study No. of _— Anhibacterial Regimens No. Pts une M‘:ﬂ:;ﬁ;i:;‘w" Iial:'terln]uglta.l Eradication %)
¥ .
(Year) Erealualsle Comparator 1 Comparator 2 Comparator 1 Comparator 2 p-Yalue Comparator 1 Comparator 2 p-Value
CFD» 23 MR X 52 54 S kL 3 M5
[33] a7 Preumonia
M:19 M:22 NS
) CFD» a7 BAT 17 43 53 i vl X M5
[3] 54 Preumaonia/ B/ UTI
M:49 MR NR
3] . BT LRTL14 CFD» el COL-K i'al 40 Ih 145 H 1 24
W 10 _
ALL COVID-19 M:55 M58 0.70
CFD—R i7 COL-R X MR ME
[37] 14 B79 VAP35
M=% M558 0018+ 826 93.2 0.079
CFD-R &l COL-R 51 73 BT 0.44 43 a1 0.82
[35] 111 B:53 PA7
M50 M:3T
9] . CFD—R i3 COL-R Fj=1 MR MR MR MR
¥ 118
M40 M50 0045
MR -
” o VAP CFD-R 55 IOk b6 NR NR 47 i 0.038
ALL COVID-19
M:4d M.67 0011
CFD+Menl COL+nlC0L Fi Ak 0.003
[41] a0 VAP
2] - Bacteremic VAP CFD—R 14 COL-R S ME ME I MR ME
12 : ,
ALL COVIDH9 M:31.5 M-8, o )

Abbreviations: Mo. = number; Pts = patients; M = mortality; 1 - numbers in the infection column are absolute numbers of patients with the specific type of infection mentioned;
VAT = Ventilator-associated pneumonia; p = pneumonia; LETI = lower respiratory tract infection; B = bloodstream infection; CFD} = cefiderocol; CFD-R = cefiderocol-containing
regimen; COL-R = colistin-containing regimens, i.e., combination regimens = monotherapy; COL = Colistin; nCOL = nebulised colistin; * = regarding mortality of bacteraemia only;
ME= meropenem; BAT = best available treatment; NR = not reported; NS = non-significant.



CRAB-ESCMID 2022 Rehber Onerileri-Eravasiklin

 Yeni TS grubu sentetik ajan, florosiklin,
« CRAB'a karsi TGC'den 2-8 kat daha dustk MIK degerlerine sahip

* IGNITE-1 ve IGNITE-4 RCT: clAl olgulari, Eravasiklin&ertapenem eravasiklin&MEM

karsilastirildigr faz-3 ila¢ calismalarinda eravasiklinin invitro potansiyel aktif oldugu halde

CRAB enfeksiyonlarinda klinik etkinligine dair veri yok!

. XERAA
(eravacycline) for injection
| 50 mg per vial
~ MuSTBE
RECONSTITUTED

THEN DILUTED.
For Intravenous Infusion

uuuuuuuuuuuuuuuuuuuuuuuuuuu

[
Ged TETRABHASER




CRAB-ESCMID 2022 Rehber Onerileri-Diger ABler

 Retrospektif klicik capli klinik calhismalar,
 MDR GN ve CRAB'a karsi Tobramisin ve TGC disi diger TS lerle yapiimis

« Calismalar kicuk ve sonuclar yeterli deqil



CRAB-ESCMID 2022 Rehber Onerileri-Mono-Kombine Terapi

CRAB icin kombinasyon tedavisi, polimiksinlerin karbapenem, RIF, VA, diger AB’ler ve AB disi bilesiklerle yapiimis

sinerjistik etkilesimi gosteren invitro calismalara dayansa da klinik calismalarla desteklenmesi gerekir

AIDA RCT: CR-GNB iliskili 406 VAP/BSI olgusu, 312'si CRAB; ana grup ve CRAB alt grubunda kolistin&kolistin+ MEM

kollarinda sonuglar arasinda farklilik yok

OVERCOME RCT: CR-GNB iliskili 165 VAP/BSI olgusu (¢cogu CRAB), mortalite oranlan kolistin&kolistin+ MEM

kolunda benzer

Kolistin+RIF kombinasyonu: 209 cogu CRAB iliskili VAP olgusu, 30 gunlik mortalitede kombine tedavinin

monoterapiye ustiinliigu gosterilmemis, sadece mikrobiyolojik kir daha yiksek

Kolistin+VA kombinasyonu: 57 cogu CRAB iliskili VAP olgusu, yatis stiresi ve mortalite acisindan fark yok,

kombinasyon grubunda nefrotoksisite daha yiiksek

Kolistin+fosfomisin kombinasyonu: 94 CRAB iliskili VAP olgusu, fosfomisin Rli, mikrobiyolojik kir disinda iki grup

arasinda fark yok



CRAB-ESCMID 2022 Rehber Onerileri-Mono-Kombine Terapi

* Aslinda kombine tedavilerin monoterapiye listiinliigii yok!

* Polimiksin+MEM veya Polimiksin+RIF kombinasyonu kesinlikle onerilmiyor! (Glclu oneri,

yuksek kanit dizeyi)

» Ciddi ve yuksek riskli CRAB enfeksiyonlarinda invitro aktif 2 ilagla kombine tedavi (Dustk kanit
dizeyi)
* Polimiksin
* AG
« TGC

* Sulbaktam kombinasyonlari

« MEM MIiK< 8 mg/L ise karbapenemle kombine tedavi (Yiiksek doz uzamis karbapenem inflizyonu)
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IDSA 2023 Rehber Onerileri

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

Pranita D. Tamma,"” Samuel L. Aitken,” Robert A. Bonomo,? Amy J. Mathers,*" David van Duin,® and Cornelius J. Clancy”

« CRAB tedavisi ¢esitli zorluklar iceriyor, en iyi tedavi secenegi hala belirsiz!

 Solunum ornekleri ve yaralarda kolonize oldugundan enfeksiyon/kolonizasyon ?2?

« Ciddi CR (OXA-24/40, OXA-23 ve farkh MBL ile iliskili beta laktam R)

« Aminoglikozid R ve akciger dokusuna nebdlizer formda bile iyi gecememeleri, plazomisin
dahil AG secenegini elemekte, florokinolon R

* Genel 6neri; yliksek doz SAM (6-9 gr/giin S) + onerilen bir ajan ile kombinasyon
(polimiksin, tigesiklin, sefiderokol)

« SAM direncli olsa da yuksek dozda kullaniimal

https://doi.org/10.1093/cid/ciad428
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Infectious Diseases Society of America 2023 Guidance on
the Treatment of Antimicrobial Resistant Gram-Negative
Infections

Pranita D. Tamma,"” Samuel L. Aitken,” Robert A. Bonomo,? Amy J. Mathers,*" David van Duin,® and Cornelius J. Clancy”

IDSA 2023 Rehber Onerileri

CRAB tedavisinde MEM/IMP onerilmiyor!

Nebulize antibiyotikler de onerilmiyor! (Ciddi YE ve faydasiz oluslari sebebiyle)

Fosfomisin veya RIF kombinasyon tedavisinde onerilmiyor!

Kombinasyon tedavisinde dusunulebilecek diger ajanlar:
* Polimiksin B
* Minosiklin
* TGC
 Sefiderokol

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



CRAB Tedavisinde Monoterapi & Kombine Terapi

Kombine terapi __|_n__| Enfeksiyon _____ Sonug

Kolistin Kolistin + RIF 210
Kolistin Kolistin + RIF 43
Kolistin Kolistin + RIF 9

Kolistin Kolistin + Fosfomisin 94
Kolistin Kolistin + MEM 312
Kolistin Kolistin + MEM 329
MEM + Kolistin  MEM + SAM 47
Kolistin Kolistin + Sulbaktam 39

*5 Giinde mortalite %70 & %16

Invaziv enf.
Pnomoni
Pnémoni

Cesitli enf.
Pnomoni, BSI, UTI
Pnémoni, BSI
Pnomoni

Pnomoni

Calismalarin hicbirinde Polimiksin B kullandmamus (Daha avantajli oldugu halde)

Fark yok
Fark yok
Fark yok
Fark yok
Fark yok
Fark yok
Fark yok
Kombine tedavi avantajh*

Clinical Infectious Diseases

IDSA GUIDELINES



IDSA 2023 Rehber Onerileri-SAM

1835 olguluk 18 calismanin verisine gdre, ikinci aktif bir ajanla kombine edilen minimum 6
gr/gin SAM, en etkili, nefrotoksisitesi en diisiik ve mortaliteyi azaltan rejim
2118 olguluk 23 calisma sonucuna gore SAM bazli rejimler mortaliteyi en ¢cok azaltan

rejim. Nefrotoksiste degerlendirilmemis
Kolistin ve SAM monoterapisinin irdelendigi 28 olguluk bir calismada 28 gunltk mortalite

ve klinik cevap farki saptanmamis ama, nefrotoksisite SAM kolunda daha J

SAM direncli olsa da ylksek dozda kullanilmal!

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



IDSA 2023 Rehber Onerileri-Sulbaktam-Durlobaktam

FDA onayi aldi (CRAB VAP/HAP, Mayis 2023)
CRAB izolatlarina bakterisidal etkili bir BL/BLI

kombinasyonu “XACDURO
: b or ot
Durlobaktam potent bir Ambler A, C, D beta copmiator oo

(gdminislered with SulbactamJ

Ia kta maZ i n h i b itO rU Single-dose kit—lg/lgperkit-¥

Durlobaktam, sulbaktamin PBP’lere daha dusuk

Recommended dosage:
See prescriding information,

dozlarda ulasmasini saglayan koruyucu etkisiyle

sulbaktamin CRAB izolatlarina etkinligini

arttirmakta

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



IDSA 2023 Rehber Onerileri-Polimiksinler

Polimiksin bazl rejimlere Polimiksin B onerilmekte (Kolistine kiyasla daha iyi PK

dzellikleri sebebiyle)

Polimiksin MIK degeriyle ilgili CLSI'da veri yok ancak etkinligi MIK >2 mg/L iken
azalmakta

Rehber polimiksin monoterapisini 6nermemekte:

> Polimiksin kan duzeyleri efektif bakterisidal etki icin istenen dizeyin altinda
kalmakta

> Tedavi edici aralikta nefrotokisite riski de var!

» Pulmoner epiteldeki etkinligi suboptimal dizeyde

> Ayrica yetersiz klinik cevap ve monoterapiyle R bildiren ¢alismalar mevcut

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



IDSA 2023 Rehber Onerileri-Tetrasiklin Deriveleri

Yiiksek doz minosiklin veya yiiksek doz TGC, en az bir aktif ajanla kombinasyon seklinde
onerilmekte

Minosiklin iligkili klinik deneyim ve CLSI verisi mevcut ancak, TGC de makul bir secenek
Rehber 200 mgx2 I1V/oral minosiklini 3nermekte

TGC, MIK degerleri belirsiz, yiiksek doz (200 mg IV yikleme ve 100x2 idame) ve bir aktif ajanla
kullanimini dneriyor, TGC monoterapisi yuksek mortaliteyle iligkili

Eravasiklin MIK degerleri diger TS'lerden 2-8 kat daha disik ama, CLSI MIK &nerisi yok

27'si eravasiklin alan 93 olguluk calismada eravasiklin grubunda mortalite ve klinik yanitsizlik
anlamli olarak ytksek bulunmus, 4 BSI olgusu ex, mekanik ventilasyon siresi uzamis

Rehber eravasiklini diger TS derivelerinin uygun olmadigi sinirh durumlarda kullaniimasini
dneriyor

Rehber yetersiz veri sebebiyle omadasiklini onermiyor

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



IDSA 2023 Rehber Onerileri-Sefiderokol

Rehber, sefiderokol diger ajanlarin uygun olmadigi sinirli durumlarda kombinasyon
seklinde kullanilmasini éneriyor

CLSI: Duyarlilik sinir < 4 mg/L

CREDIBLE-CR RCT: 150 olgu, 101'i sefiderokol aliyor, 85’1 monoterapi seklinde, 54 olguda
CRAB izole edilmis. Sefiderokol kolunda 6lim orani %34, diger kolda %18. CRAB izole
edilenlerde 6lim orani %49

APEKS-NP RCT: Sefiderokol ve yuksek doz uzamis MEM karsilastiriliyor, sonuglar benzer
Sefiderokol&Kaolistin karsilastinldigr baska bir calismada ise 30 guinlik mortalite %34 ve %56;

rekirren CRAB enfeksiyon oranlar %17 ve %7

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



IDSA 2023 Rehber Onerileri-Uzamis MEM/IMP

* Rehber, MEM veya IMP tedavisini 6nermiyor!

e Invitro calismalarin aksine, MEM/IMP kombinasyonunun kolistin tedavisine sinerjik bir etkisi
gosterilmemis

« SAM, CRAB tedavisinde etkin bir ajan olarak énerildigi icin CRAB tedavisinde ek bir beta

laktam toksisitesi riski nedeniyle énerilmemekte
IDSA 2023 Rehber Onerileri-RIF

* Rehber, RIF tedavisini onermiyor! (rifabutin veya diger rifamisinler dahil)

3 klinik calisma kolistin monoterapisi ile RIF ile kombinasyonu arasinda tedavi sonuclari

acgisindan farklihk olmadigini géstermistir

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



IDSA 2023 Rehber Onerileri-Nebiilize AB’ler

Rehber, respiratuvar CRAB enfeksiyonlarinda nebiilize AB’leri 6nermiyor!

Kolistin, amikasin, fosfomisin nebll denenmis ancak, faydasiz olmalar yaninda ciddi
bronkokonstriksiyon YE!

3 klinik calisma, sistemik AB'ler de kullaniimis

Nebulize kolistin &plasebo; nebllize amikasin/fosfomisin & plasebo ve nebilize amikasin &
plasebo; toplamda 750 olguda nebiilize AB’lerin ek faydasi gosterilmemis

13 klinik calisma ve 1733 olguluk bir meta-analizde hayatta kalma, YBU yatis siiresi veya

ventilator guntne dizeltici etkisi gdsterilmemis

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



Miederman

Miederman

Adunctive Inhaled Antibictics in ICLU

TABLE 1 | Mebulizer charactenstics.

Aerosol genaration

Wibrating meeh

High frequency piezo-¢
Crystal in drug solution
‘Wentur effect on comp
gas

High frequency mesh
drug solution

TABLE 2 | Mew sfudies of inhaled antibictics for ICU pneumania.

Parameter FPhase Il Inhaled amikacin trial  AmikacinFosfomycin trial [2) Inhaled vs. serosol adjunctive  INHALE trial [[3),
[22) amikacin [23) NCTO17T92993)
Dr=aign Multicenter, randomized, Multicanter, rendomized, Single-center randomized, Multicenter, rendomized,
double-blind, placebo-controllied double-tlind, placebo-controlled controlled, mot blinded double-bdindsd,
placebo-controlled
Mumber enmlisd 659 143 133 poat cardiss sungeny Fj
patients
Intervantion Inhaled amikacin 400 mg bid {n Ininaled amikacin 300 Inhaled amikecin 400mg bid ples  Inhaled amikecin 400 mg bad i
theragny = 21}, inhaled amikacin 400 mg mig'fosformycin 120mg bid fr = systemic piperaclin-tazobactam = 354 we. Inhaled placebo (n =
daily f = 28), inhaled placsbo 71)ve. Placebo {n = 72 for 10 [n = 86| ve. intrevenous amikecin~ 356) for 10 days; standard of
= 22| for 7-14 days; standard of denye, with inirevenous 20 mgfkg daily plus syatemic care gyetemic antibiotics
cane sygtemic antibiotics MErnpensm of mipsnem piperacilin-tezobactam [n = 47).
Duration dependant on patisnt
rEEpOnGs
Cielivery device Vibrating mesh nebulizer with \ibrating mesh nebulizer, used Preumnatic nebulizer for Vibrating mesh mebulzer with
PDOE system, distal to ¥ continuously, proximal to ventiated patients; ultresonic PDDS gystemn, distal to Y
connector Connecion nebulizes for non-ventiated COnnecion
patients
Adjunctive ve. Adjunctie, with high suspicion of  Adunctive, with high suspicion of  Adjunctive serosol va. adunctive Adunctive in patients with high
Salvege grami-negatives oram-negatives I suspicion of gram-negatives
Frimary endpoint Percent achieving trachs=al Change of CPIS from basdine, Clinical cure on day 7 of thersgy bdioetality 28-32 days post start
amikecin concentration ==&, 400 during theragy in patients with af therapy
rmicgril pronen gram-negative infection
Findings 50% achieved primary emdpaoint Ko difference in CPIS during Hisgiver dinical cure rate with o difference in mortakity
with emikecin 400 mg bid therapy (o = 0.7) nebulzed therapy (91.8 va.
T02%] [p = 0.002)
Other findinga Reduced mean number of Mo difference in mortality, clinical Mebulized therapy with: harter Mo difference in percent with

antibiotics per petient per day, at
end of seroaal theregy: 0.9 with
gi3h, 1.3 with g24h, and 1.9

with placebo (o = 0.02)

cure; higher rate of negative
tracheal cultures for
gram-negatives at day 3 and T
with asrosol therapy

time to clnical cure, shorer
l=ngtih of stay, lees
nephrofoxcity, less dumation of
amikadn, MO change in maortality

earty clinical regponss, days on
ventilstion, days in ICU, adverse
events. More bronchosgasm




Post NRS Menenjit-IV/IT Polimiksin

European Journal of Clinical Microbiology & Infectious Diseases
https://doi.org/10.1007/510096-024-04794-y

ORIGINAL ARTICLE

Intraventricular or intrathecal polymyxin B for treatment
of post-neurosurgical intracranial infection caused

by carbapenem-resistant gram-negative bacteria: a 8-year
retrospective study

Yangmin Hu' - Danyang Li? - Gensheng Zhang? - Yunjian Dai' - Meng Chen' - Huifang Jiang' - Wei Cui?

Post NRS menenjitlerde mortalite yiksek (%29)
CRKP iliskili post NRS menenjit CRAB'a kiyasla DTR
IV/IT polimiksin B, retrospektif bir calisma, Cin

114 olgu, 72'si sistemik PB ile beraber IV/IT PB alirken

42 olgu sadece sistemik PB aliyor

7. gunde CSF sterilizasyon

orani IV/IT PB alan grupta

cok yuksek, 30 gunluk
mortalite anlamli derecede
dusuk saptanmis

IV/IT PB suresi, 30 gtinlik
mortaliteye etkili bagimsiz

degisken olarak bildirilmis
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Figure 3. Possible future therapies for A. baumannii infection. The figure was made with www.
biorender.com (accessed on 25 July 2022).
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Table 3 Antimicrobial treatment alternatives with their
mechanisms of action. (Modified from Bassetti et al. [3])

Antimicrobial peptides (AMP)
Phage therapy

Eligobiotics

Phage endolysins

Anti-virulence factors

Phytochemicals

Metallo-antibiotic

Efflux pump inhibitor

Lipo-polysaccharide (LPS) inhibi-

tors

Mainly cellular membrane damage
Use of lytic phages to kill bacteria
Systemn injected by a phage

Use of a phage endolysin instead of

4.2, Natural Products

With the rise of drug resistance observed in the late 1970s, there was a dearth of drugs
against various diseases caused by microorganisms. By the late 1990s, the effective and
operative drug left to us was carbapenem, which also joined the drug resistance assemblage
and made treatment challenging. Subsequently, having no innovative growth of drugs to
counter the carbapenem-resistant strains, it has become necessary to emphasize the use of
traditional medicine. The secondary metabolites mainly account for the antimicrobial activ-
ity of plants. There are several studies using plant extracts for evaluating the antimicrobial

effect against drug-resistant pathogens. Some of the plants and their active compounds are
listed in Table 2.

Table 2. List of natural products used against A. baumarnii.

Intensive Care Med (2018) 44:189-196

thE WthE F}hﬂge Plant’s Name Active Compounds References
Adj uvants or a d] unct therapies to Lythrum salicaria Hexahydroxy diphenoy] ester vescalagin [31]
complement the use of antibiotics Rosa rugosa Ellagic acid [52]
: ; Torminalia chebul Terchebulin, Chebulagic acid, Chebulinic acid, 2]
Increased SDECUUFI"I le conventional Sculellaria baicalensis Norwogonin, Baicalin, Baicalein [82]
antibiotic action Syzygium aromaticum Eugenol [83]
o . Cinnamoniim zeylanicu Trans-cinnamaldehyde [54]
Molecules to inhibit the active pro- 5 - - —
) ) ) reganim vilgare Carvacrol [83,84]
tein pump in the bacterial cell Epigallocatechin gallate (EGCG) 185]
Inhibitor of an enzyme important in Grombia Epicatechin [86]
Camellin sinensis
LP5 pathway Theaflavin [36])
Lyciumchinense Mill (+)-Lyoniresinol-3 alpha-O-beta-D-glucopyranoside [37]
Paconia suffruticosa Andr. Paeonol [87]
Coptidischinensis Franch. Berberine [587]
Green tea polyphenol, (-)-epigallocatechin- (58]
(Camellia singsis) 3-gallate (EGCG)
Pantoea Natural Product 3 (FNP-3). [89]

https://doi.org/10.1007/500134-017-5036-1 Pantoen agglomerans
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Table 1. The structure of colistin, polymy
Compound Kl R2 R3 R4 B5 Ri R7

Colistin -Dab -Thr -Dab -Dab -Dab -DlLen -Lew
PME -Dab -Thr -Dab -Dab -Dab -DPhe -Leu
SPE206 - -Thr -Dab -Dab -Dab -DPhe -Lew
MEX-H -Dab -Thr -Dab -Dab -Dab -DPhe -Leu
SPE741 - -Thr -DSer -Dab -Dab -DPhe -Lew
QPX903 -Dab -Thr -Dap -Dab -Dab -DlLen -Abu

PMB, polymyxin B; Dab, diaminobutyric acic
serine; Leu, leucine; Phe, phenylalanine; Thr, t
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Activity against colistin-re-

sistant GNB

All these molecules have been tested in a Phase I clinical trial
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The emergence of polymyxin resistance in carbapenem-resistant and extended-spectrum [i-lactamase (ESBL)-
producing bacteria is a critical threat to human health, and alternative treatment strategies are urgently required.
We investigated the ability of the hydroxyquinoline analog ionophore PBT2 to restore antibiotic sensitivity in
polymyxin-resistant, ESBL-producing, carbapenem-resistant Gram-negative human pathogens. PBT2 resensitized
Klebsiella pneumoniae, Escherichia coli, Acinetobacter baumannii, and Pseudomonas aeruginosa to last-resort pg
myxin class antibiotics, including the less toxic next-generation polymyxin derivative FADDI-287, in vitro.
unable to select for mutants resistant to PBT2 + FADDI-287 in polymyxin-resistant E. coli containing a
borne mcr-T gene or K. pneumoniae carrying a chromosomal mgrB mutation. Using a highly invasive K. p
strain engineered for polymyxin resistance through mgrB mutation, we successfully demonstrated th ilaci, Zinc ile kombina syonu CRAB
PBT2 + polymyxin (colistin or FADDI-287) for the treatment of Gram-negative sepsis in immunocomy
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Fig. 2. Development of phage-antibiotic combination treatments is a good approach in combatting infections of A. barmanmii,

Fig. 1. Potential of bacteriophage and bacteriophage cocktails for the treatment of infections of A. boumonnii. (4) In the absence of phage-resistant strains, phage
monotherapy can result in the complete dearance of bacteria. (B) The use of a single phage type may increase the chance of resistance generation during treatment.
(C) Phage cocktails may reduce the chance of resistance during treatment.
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Fig. 3 Simple, immediately actionable interventions to tackle AMR in the ICU

Intensive Care Med (2018) 44:189-196
https://doi.org/10.1007/500134-017-5036-1



Direncten esas sorumlu sinif D karbapenemazlar (OXA-23, OXA 24/40 ve OXA-58), ancak A-D Bl lar1 da var
DTR-GN’lerin en sik sebebi (BSI suslarinin %18’i DTR, Pseudomonas i¢in bu oran %2,3 Klebsiella icin %1,7)
Birinci kusak ilaclar I/R (karbapenem, SS, FQ), diger ilaclar etkinligi {,/dokuya gecemiyor/ toksisitesi T
Polimiksinler hala tedavinin omurgasini olusturmakta

Ciddi CRAB enfeksiyonlarinda ikili hatta ticli kombine terapiler (yiuksek doz TGC, AG’ler, fosfomisin)

SAM invitro duyarliysa hala iyi bir secenek, gerekirse yliksek doz-uzamis inflizyon seklinde

Sefiderokol ruhsat calismasindaki yliiksek mortalite oraniyla hayal kirikligi yaratsa da, bilhassa CRAB iliskili BSI

icin umut verici

Eravasiklin invitro cok iyi gortinse de klinik sonuclar alternatif bir secenek olmasi icin henliz yetersiz

CRAB ve son soz...



“It Takes All the Running You Can
Do, to Keep in the Same Place»

Through the LooRing-Glass-Lewis Carroll, 1871
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