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Encimi, ki razgrajujejo beta-laktame

Pseudomonas-derived
Cephalosporinase (PDC)

Acinetobacter-derived
Cephalosporinase (ADC)

Monobactams

Extended-spectrum
B-lactamase (ESBL)

Expanded-spectrum
Cephalosporins

Metallo-B-lactamase
(MBL)

1980

Carbapenems

Carbapenemase

AmpC

Cephalosporins

Cephalosporinase

Penicillin B-Lactamase

1940

Penicillinase

Bush K. Classification for B-lactamases: historical perspectives. Expert Rev Anti Infect Ther. 2023;21(5):513-522.



Klasifikacija Beta-laktamaz

Ambler classification

Description or

Examples of enzymes

Bacterial strains

characteristics
Class A (serine B-lactamase) Cephalosporinases (ESBLs) TEM, SHV, CTX-M, KPGC, VEB Enterobacieriaceae,
Usually clavulanic acid Pseudomonas spp.
susceptible, except for KPC
Class B (metallo-3-lactamase or Contain metal ion (Zn) IMP, VIM, NDM Enterobacteriaceae,
MBL) Carbapenemases Acinetobacter spp.,
Not inhibited by clavulanic acid Pseudomonas spp.
Inhibited by aztreonam
Class C (AmpC B-lactamase — Resistant to clavulanic acid CMY, DHA Enterobacteriaceae
serine [-lactamase) Intrinsic in certain species of
Gram-negative
Class D (serine [-lactamase) Oxacillinases OXA Enterobacteriaceae (OXA-48
Susceptible to clavulanic acid like), Acinetobacter spp.
Carbapenemase

MNote: Enzymes in bold are carbapenemases.

Sidjabat He, et al. Multi-drug-resistant Gram-negative bacteria. Microbiology Australia 2013; 34:43-46.




Metalo-beta-laktamaze

B1
(IMP, VIM and NDM)
najpogostejsi klini¢niizolati®

Aktivho mesto

Ambler Klasifikacija Razred B! Prenos preko plazmidov

B2 in B3 kromosomsko
Podskupina vezane = manj prenosov’
Encimi IMP, NDM, VIM, SPM12

1. Reynolds D, et al. Eur Respir Rev2022;31:220068; 2. Boyd SE, et al. Antimicrob Agents Chemother 2020;64:e00397-20; 3. Mojica MF, et al. Lancet Infect Dis 2022;22:e28-34.



Bakterije, kiizlocajo MBL

* Enterobakterije
* A. baumannii
* P. aeruginosa
* S. maltophilia

IMP, imipenemase; MBL, metallo-B-lactamase; NDM, New Delhi metallo-B-lactamase; PDR, pandrug-resistant; VIM, Verona integron-encoded metallo-B-lactamase; XDR, extensively drug-resistant.
1. Boyd SE, et al. Antimicrob Agents Chemother 2020;64:€00397-20; 2. Ayoub Moubareck C, Hammoudi Halat D. T Front Cell Infect Microbiol 2022;12:823626; 3. Maltezou HC. Int J Antimicrob Agents 2009;33:405 e1-e7; 4. Mojica MF,
et al. Lancet Infect Dis 2022;22:e28-e34; 5. Tomczyk S, et al. J Antimicrob Chemother 2021;76:3045-58; 6. Timsit JF, et al. Antibiotics 2022;11(2):144.



Pomen MBL

* Moznost hitrega sirjenja

* Enostaven prenos genova na druge bakterije
 Najdemo jih pri okoljskih in bolnisnicnih bakterijah
* Inaktivirajo vecino beta-laktamskih antibiotikov

* Majhno stevilo klinicho ucinkovitih zaviralcev MBL
 Omejene moznosti zdravljenja =2 vecja smrtnost

IMP, imipenemase; MBL, metallo-B-lactamase; NDM, New Delhi metallo-B-lactamase; PDR, pandrug-resistant; VIM, Verona integron-encoded metallo-B-lactamase; XDR, extensively drug-resistant.
1. Boyd SE, et al. Antimicrob Agents Chemother 2020;64:€00397-20; 2. Ayoub Moubareck C, Hammoudi Halat D. T Front Cell Infect Microbiol 2022;12:823626; 3. Maltezou HC. Int J Antimicrob Agents 2009;33:405 e1-e7; 4. Mojica MF,
et al. Lancet Infect Dis 2022;22:e28-e34; 5. Tomczyk S, et al. J Antimicrob Chemother 2021;76:3045-58; 6. Timsit JF, et al. Antibiotics 2022;11(2):144.



Okuzbe, ki jih povzro&ajo CRE in CRE-MBL

Infection sites for carbapenem-producing CRE and non-CRE infections
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Yu H, et al. Antibiotics 2022;11:942.



Epidemilologija CR/MBL

CRE % MBL positive Trend over
(CLSI/EUCAST) (n/%) 2016-2020

Most frequent MBL
variant (n/%)

Region N values

NDM-1 (872/51.1%),
Global 106686 5.0/4.0 1707(16)  (p<0.0001)  NDM-5 (460/27%), NDM-7
(59/3.5%)

APAC 19905 8.2/7.4 694 (3.5) (151306763‘1%)’ NDM-5 (383/55.2%)

LATAM 15244 7.1/5.5 283 (1.9) ?;g“‘[fdg;%)’ NDM-1 (228/80.6%)
0, 0,

AFME 8235 3.8/2.9 169 (2.1) ?;60636% NDM-1 (101/59.8%)
0, 0,

Europe 51115 4.2/3.1 539 (1.1) ?ﬁicffgdgf)’ NDM-1 (313/58.1%)

North 0.0%-0.2%

porth 12187 14/0.7 22 (0.2) 008 NDM-1 (11/50.0%)

Rossolini GM, et al. In vitro activity of aztreonam-avibactam and comparators against Metallo-B-Lactamase-producing Enterobacterales from ATLAS Global Surveillance Program, 2016-2020. J
Glob Antimicrob Resist. 2024 Mar;36:123-131. doi: 10.1016/j.jgar.2023.12.027. Epub 2023 Dec 27. PMID: 38154750.




Clinical Infectious Diseases

hivma

ety of America hiv medicine association OXFORD

Mortality Attributable to Bloodstream Infections Caused

by Different Carbapenem-Resistant Gram-Negative Bacilli:
Results From a Nationwide Study in Italy (ALARICO
Network)

Marco Falcone,"” Giusy Tiseo,' Sergio Carbonara,? Andrea Marino,? Giovanni Di Caprio,” Anna Carretta,” Alessandra Mularoni,*

Michele Fabiano Mariani,2 Alberto Enrico Maraolo,” Riccardo Scotto,’ Lidia Dalfino,? Lorenzo Corbo,'® Margherita Macera,'" Alice Annalisa Medaglia,’?
Maria Luca d'’Errico,’ Claudia Gioé,' Christian Sgroi,”* Rosa Fontana Del Vecchio,"” Giancarlo Ceccarelli,"*” Antonio Albanese,'® Calogero Buscemi,'’
Simona Talamanca,'® Giammarco Raponi,''? Giuseppe Foti,2’ Giulio De Stefano,2' Antonina Franco,'* Carmelo lacobello,? Salvatore Corrao,?

Uccio Morana,"” Filippo Pieralli,* lvan Gentile,® Teresa Santantonio,’ Antonio Cascio,” Nicola Coppola,'’ Bruno Cacopardo,® Alessio Farcomeni,2®
Mario Venditti,'® and Francesco Menichetti,’ Advancing knowLedge on Antimicrobial Resistant Infections Collaboration Network (ALARICO Network)

Falcone M, et al. Clin Infect Dis 2023;ciad100. doi: 10.1093/cid/ciad100.



1469 patients with
GNB BSI

y

1303 eligible patients

Vv

83 polymicrobial BSls

60 cases with more than 50%
missing data

14 DNR

9 no informed consent

18 mixed GNB-BSI

with GNB BSI 9 CRE + CRAB
3 CRE + P. aeruginosa
« | 2CS S.marcescens + P. aeruginosa
J ~ | 2 CS P. mirabilis + P. aeruginosa
- : 1 CS Kp + P. aeruginosa
1285 patients with 1 CRE + S. malthophila
monomicrobial GNB
BSI
! > 9 OXA48-producing CRE
FinaIIy included (excluded for limited number)
1276 GNB BSI
v
y \ 4 \ 4 \ 4
304 KPC- 77 MBL- 61 CRPA 111 CRAB
723 CS GNB producing CRE producing CRE
629 Enterobacterales

77 P. aeruginosa
8 A. baumannii
3 A Iwoffii
2 Aeromonas spp.

2 Achromobacter spp,

2 S. paucimobilis

Falcone M, et al. Clin Infect Dis 2023;ciad100. doi: 10.1093/cid/ciad100.



Casovnica okuzb krvi z razliénimi CR

bakterijami

i s Days Outcome
5| 30-d mortality Excess mortality
CS-GNB 2 (IQR 0-13) * 14 (IQR 9-21) 13.7% Reference
KPC-CRE 14 (IQR 2-30) ﬁ 19 (IQR 11-30) S o
MBL-GRE 13 (IQR 5-24) 18 (IQR 8.5-30) 36.4% 35%
s 17 (IQR 2-26) 21 (IQR 12-30) 32.8% 19%
S 11 (IQR 3-24) ? 16 (IQR 9-24) 43.2% 16%

Falcone M, et al. Clin Infect Dis 2023;ciad100. doi: 10.1093/cid/ciad100.

‘ Episode of bloodstream infection

Median (IQR) time from hospital admission to
bloodstream infection episode (days)

Median (IQR) time from bloodstream infection
to outcome (days)




Dejavniki tveganja za smrt pri razlicni CR

bakterijah

Falcone M, et al. Clin Infect Dis 2023;ciad100. doi: 10.1093/cid/ciad100.

Table 3. Multivariable Logistic Regression of Factors Independently

Associated With 30-Day Mortality

Adjusted Odds Ratio

(95% Confidence P
Variable Interval) Value
Ward of hospitalization
Surgical reference
Medical 5.23 (2.37-12.29) <.001
Intensive care unit 7.09 (3.28-17.22) <.001
Sequential Organ Failure Assessment 1.23(1.17-1.29) <.001
score at bloodstream infection onset,
each point increment
Charlson comorbidity index, each point 1.09 (1.03-1.16) .004
increment
Radiotherapy or chemotherapy 0.66 (.33-1.26) .208
Acquisition
Community-acquired reference
Hospital-acquired 1.01 (.63—1.65) 965
Source of infection
Nonurinarv_tract reference
Urinary tract 0.42 (.27-.66) <.001
Early appropriate therapy 0.62 (.43-.89) .010
Age, each year increment 1.04 (1.02-1.05) <.001
Sex
Female reference
Male 0.82 (.69-1.14) .234
Type of pathogen
Carbapenem-susceptible gram-negative reference
bacilli
__Klebsiella pneumoniae-oroducina GNB 1,43 (.92-2.22) 109
Metallo-B-lactamase—producing GNB 5.86 (2.72-12.76) <.001
Carbapenem-resistant Pseudomonas 2.99 (1.48-5.95) .002
aeruginosa
Carbapenem-resistant Acinetobacter 2.65 (1.52-4.61) .001

baumannii




Smrtnost pri razlicnih CR bakterijah

m 30-day mortality  m Attributable mortality

50%
43,2%
40% .
36,4% oo
32,8%
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Falcone M, et al. Clin Infect Dis 2023;ciad100. doi: 10.1093/cid/ciad100.



Primerjava ucCinkovitosti AB, registriranih po 2015

Enterobacterales

Pseudomonas

Acinetobacter

ESBL

Ceftolozane/tazobactam

Ceftazidime/avibactam

Meropenem/vaborbactam

Imipenem/relebactam

Plazomicin (USA)8

Eravacycline (U SA)

Cefiderocol

AmpC KPC OXA-48

Orange, variably active (50%—-90%)

MBL

Efflux

AmpC

MBL

OXA

Livermore DM. Antibiotic resistance during and beyond COVID-19. JAC Antimicrob Resist;3(Suppl 1):i5-i16.



Trenutne moznosti za zdravljenje CR-MBL

* Cefiderokol
* Sideroforni cefalosporin

* EMA - zdravljenje odraslih z okuzbami s po Gramu negativnimi
bakterijami, pri katerih so moznosti zdravljenja omejena

Opozorilo: plju¢nice, povzro¢ene z A. baumannii = vecja smrtnost

https://vvwvv.ema.europa.eu/en/documents/prod uct-information/fetcroja-epar-product-information_en.pdf


https://www.ema.europa.eu/en/documents/product-information/fetcroja-epar-product-information_en.pdf

Trenutne moznosti za zdravljenje CR-MBL

* Kolistin
e Ciklicni polipetidni antibiotik iz skupine polimkisnov
- EMA

e zdravljenje odraslih in otrok z okuzbami s po Gramu negativnimi
bakterijami, pri katerih so moznosti zdravljenja omejena

* Inhalacije pri odpornih P. aeruginosa pri osebah s cisticnho fibrozo

e Slabosti
 PoraSc¢anje odpornosti
» Tezave pridoloCanju obcutljivosti
e Suboptimalen PK/PD profil
* Vecjasmrtnost

1. Tsuji BT, et al. Pharmacotherapy 2019;39:10-39; 2. Soman R, et al. Eur J Clin Microbiol Infect Dis 2021;40:461-75; 3. Paterson DL, et al. Lancet Infect Dis 2016;16:132-3; 4. Cisneros JM, et al. Crit Care 2019;23:383; 5. Colomycin SmPC, 2022.
https://www.medicines.org.uk/emc/product/9664/smpc/print (Accessed July 2023); 6. IDSA 2024 guidance on the treatment of antimicrobial resistant gram negative infections. Accessible at https://www.idsociety.org/globalassets/idsa/practice-guidelines/amr-guidance/4.0/amr-guidance-

4.0.pdf#page=1 Last accessed on 30th July 2024; 7. Tsuji BT, et al. Pharmacotherapy 2019;39:10-39



https://www.medicines.org.uk/emc/product/9664/smpc/print
https://www.idsociety.org/globalassets/idsa/practice-guidelines/amr-guidance/4.0/amr-guidance-4.0.pdf#page=1
https://www.idsociety.org/globalassets/idsa/practice-guidelines/amr-guidance/4.0/amr-guidance-4.0.pdf#page=1

Trenutne moznosti za zdravljenje CR-MBL

* Tigeciklin
e Glikociklicni antibiotik — tetraciklin
e EMA

 Zapletene okuzbe koze in mehkih tkiv
 Zapletene okuzbe v trebuhu
e Slabosti
 Malo kliniénih podatkov o zdravljenju okuzb, povzro¢enih z MBL
* Pojav odpornosti pri NDM sevih med zdravljenjem

https://www.ema.europa.eu/en/documents/product-information/tygacil-epar-product-information_en.pdf
Tan X, et al. Infect Drug Resist 2021;14:125-42;

Wu W, et al. Clin Microbiol Rev2019;32:e00115-18;

Leng B, et al. J Glob Antimicrob Resist 2021;24:315-22.


https://www.ema.europa.eu/en/documents/product-information/tygacil-epar-product-information_en.pdf

Trenutne moznosti za zdravljenje CR-MBL

* Eravaciklin
* Fluorotetraciklin
2 —4x nizji MIK pri NDM
 EMA: zapletene okuzbe v trebuhu

Slabosti
Malo kliniénih podatkov o zdravljenju okuzb, povzro¢enih z MBL

https://www.ema.europa.eu/en/documents/product-information/xerava-epar-product-information_en.pdf (


https://www.ema.europa.eu/en/documents/product-information/xerava-epar-product-information_en.pdf

Trenutne moznosti za zdravljenje CR-MBL

* Fosfomicin
* Inhibicija bakterijske stene

- EMA

e Peroralna oblika: zdravljenje okuzb secil

* Parenteralna oblika: zdravljenje okuzb, kjer so so druge moznosi omejene
e Slabosti

 Malo kliniénih podatkov

 Mozen razvoj odpornsoti

* Vedno v kombinaciji zaradi heterorezistence

https://www.ema.europa.eu/en/documents/referral/fosfomycin-article-31-referral-recommendations-restrict-use-fosfomycin-antibiotics_en.pdf
Tan X, et al. Infect Drug Resist 2021;14:125-42;

Wu W, et al. Clin Microbiol Rev2019;32:e00115-18;

Timsit JF, et al. Antibiotics (Basel) 2022;11:144; 2.


https://www.ema.europa.eu/en/documents/referral/fosfomycin-article-31-referral-recommendations-restrict-use-fosfomycin-antibiotics_en.pdf

Trenutne moznosti za zdravljenje CR-MBL

* Aminoglikozidi
* Plazomicin

Odporen proti najpogostejSim mehanizmom odpornsoti proti aminoglikozidom pri
enterobakterijah

BoljSa obcCutljivost pri in kot pri
Ni registiriran v EU

https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/2103030rig1s000Llbl.pdf


https://www.accessdata.fda.gov/drugsatfda_docs/label/2018/210303Orig1s000lbl.pdf

Trenutne moznosti za zdravljenje CR-MBL

e Aztreonam + ceftazidim/avibaktam

* MBL ne hidrilizirajo aztreonama

e Ceftazidm/avibaktam ucinkovit proti bakterijam, ki izlo€ajo betalaktamaze skupina A,
Cin D (CTX-M, AmpC in OXA-48)
 Kombinacija ucinkovta pri kombinaciji MBL in serinskih beta-laktamaz

* Niregistrirana kombinacija
e Ni priprocil glede odmerjanja

Timsit JF, et al. Antibiotics (Basel) 2022;11:144;
Tan X, et al. Infect Drug Resist 2021;14:125-42;



Povzetek smernic IDSA in ESCMID

IDSA[52]
CRE ATM + CAZ-AVI or cefiderocol
ATM + MEM-VAB or imipenem-cilastatin-relebactam®

Tigecycline or eravacycline©

DTR-PA Cefiderocol

CRAB? Combination therapy of high dose ampicillin-sulbactam with either tetracycline
derivatives (minocycline or tigecycline) or polymyxin B or cefiderocol

S. maltophilia® Combination therapy with two of the following agents: TMP-SMX,
minocycline/tigecycline, cefiderocol, levofloxacin

ATM + CAZ-AVI4

ESCMID [51]
ATM + CAZ-AVI or cefiderocol

Combination therapy with two of the following agents:
polymyxin, aminoglycosides, or fosfomycin®

Combination therapy with two of the following agents:
polymyxin, aminoglycosides, or fosfomycinf

Ampicillin-sulbactam

Polymyxin or high dose tigecycline8

Combination therapy with two of the following agents:
polymyxin, aminoglycoside, tigecycline, sulbactam

NR

Grabein, B., et al. Navigating the Current Treatment Landscape of Metallo-B-Lactamase-Producing Gram-Negative Infections: What are the Limitations?. Infect Dis

Ther13,2423-2447(2024). https://doi.org/10.1007/s40121-024-01044-8



Clinical Infectious Diseases

MAJOR ARTICLE

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

BIDSA )

es Society of America hiv medicine association

Marco Falcone,' George L. Daikos,” Giusy Tiseo,' Dimitrios Bassoulis,” Cesira Giordano,’ Valentina Galfo,' Alessandro Leonildi, Enrico Tagliaferri,’
Simona Barnini,’ Spartaco Sani,’ Alessio Farcomeni,’ Lorenzo Ghiadoni,’ and Francesco Menichetti'

Falcone M, et al. Efficacy of Ceftazidime-avibactam Plus Aztreonam in Patients With Bloodstream Infections Caused by Metallo-B-lactamase-Producing Enterobacterales. Clin Infect Dis.
2021 Jun 1;72(11):1871-1878. doi: 10.1093/cid/ciaa586. PMID: 32427286.



Rezultati

Overall CAZ-AVI + ATM OAAs
Characteristic (N =102) (n=52) (n = 50) PValue
Age, y, median (IQR) 70 (65-78) 69 (49.75-77) 70.5 (5675-78) 247
Male sex 69 (67.6) 36 (69.2) 33 (66) 727
Ward of hospitalization
Medical ward 49 (48) 21 (40.4) 28 (56) 115
ICU ward 35 (34.3) 26 (50) 9 (18) .001
Surgery 18 (17.6) 5 (9.6) 13 (26) .030
Comorbidities
Cardiovascular disease 41 (40.2) 22 (42.3) 19 (38) .657
Solid cancer 35 (34.3) 16 (30.8) 19 (38) 442
COPD 20 (19.6) 6 (11.5) 14 (28) .036
Diabetes 34 (33.3) 20 (38.5) 14 (28) .263
Chronic renal disease 15 (14.7) 8 (15.4) 7 (14) .844
Chronic liver failure 10 (9.8) 3(5.8) 7 (14) 162
Solid organ transplantation 8 (7.8) 2 (3.8) 6 (12) 126
Charlson comorbidity index, median (IQR) 4 (2-6.25) 4 (1-6) 4.5 (2-7) .339
mmunosuppressive therapy, previous 30 d 35 (34.3) 10 (19.2) 25 (50) .001

Falcone M, et al. Efficacy of Ceftazidime-avibactam Plus Aztreonam in Patients With Bloodstream Infections Caused by Metallo-B-lactamase-Producing Enterobacterales. Clin Infect Dis.
2021 Jun 1;72(11):1871-1878. doi: 10.1093/cid/ciaa586. PMID: 32427286.



REzultati

Overall CAZ-AVI + ATM OAAs
Characteristic (N =102) (n=52) (n =50) PValue
Source of infection
Unknown 14 (13.7) 5 (9.6) 9 (18) 219
Urinary tract 33 (32.4) 13 (25) 20 (40) .105
Intravascular device 27 (26.5) 17 (32.7) 10 (20) 146
Skin and soft tissue 12 (11.8) 9 (17.3) 3 (6) .076
Respiratory tract 9 (8.8) 6 (11.5) 3 (6) 324
Intra-abdominal 7 (6.9) 2 (3.8) 5 (10) 219

Falcone M, et al. Efficacy of Ceftazidime-avibactam Plus Aztreonam in Patients With Bloodstream Infections Caused by Metallo-B-lactamase-Producing Enterobacterales. Clin Infect Dis.

2021 Jun 1;72(11):1871-1878. doi: 10.1093/cid/ciaa586. PMID: 32427286.



REzultati

Overall CAZ-AVI + ATM OAAs
Characteristic (N =102) (n =52) (n =50) PValue
Source control 58 (56.9) 34 (65.4) 24 (48) .076
SOFA score, median (IQR) 4 (2-7) 4 (2-6) 5 (2-75) .383
Septic shock 27 (26.5) 13 (25) 14 (28) 731
Mechanical ventilation 31 (30.4) 17 (32.7) 14 (28) .607
Time to in vitro active therapy <48 h 71 (69.6) 40 (76.9) 31 (62) 101
Drug-induced AKI 11 (10.8) 1(1.9) 10 (20) .003
Duration of antibiotic therapy, d, median (IQR) 10 (7-14) 11 (8-14) 9 (5.75-12.5) .081
Primary outcome
30-d mortality 32 (31.4) 10 (19.2) 22 (44) .007
econdary outcome measures
Clinical failure at day 14 39 (38.2) 13 (25) 26 (52) .005
LOS after BSI?, median (IQR) 16.5 (10-31.5) 14 (10-20.25) 23 (9.5-42.75) 135

Falcone M, et al. Efficacy of Ceftazidime-avibactam Plus Aztreonam in Patients With Bloodstream Infections Caused by Metallo-B-lactamase-Producing Enterobacterales. Clin Infect Dis.
2021 Jun 1;72(11):1871-1878. doi: 10.1093/cid/ciaa586. PMID: 32427286.




REzultati

Table 4. Cox Regression Analysis of Factors Independently Associated
With 30-Day Mortality

Factor HR (95% CI) PValue
Cardiovascular disease 6.62 (2.77-15.78) <.001
Solid organ transplantation 3.52 (1.42-8.69) .006
SOFA score (1-point increment) 1.21 (1.1-1.32) <.001
CAZ-AVI| + ATM (vs OAAs) 0.17 (.07-.41) <.001

Number at risk

Cumulative survival

CAZ-AVI plus ATM

OAAs

1,09 ]
) | CAZ-AVI plus ATM
0,8 - +
0,671 Tl OAAs
i §
p =0.001 (log-rank) T l
0.4
0,24
0,01
T T T T T T
5 10 15 20 25 30
Days from BSI
52 51 50 47 45 45 42
50 40 36 31 30 29 28

Falcone M, et al. Efficacy of Ceftazidime-avibactam Plus Aztreonam in Patients With Bloodstream Infections Caused by Metallo-B-lactamase-Producing Enterobacterales. Clin Infect Dis.

2021 Jun 1;72(11):1871-1878. doi: 10.1093/cid/ciaa586. PMID: 32427286.




JOURNAL ARTICLE
Clinical Features and Outcomes of Infections Caused
by Metallo-f#-Lactamase—Producing
Enterobacterales: A 3-Year Prospective Study From

an Endemic Area [Lr

Marco Falcone B, Cesira Giordano, Alessandro Leonildi, Valentina Galfo,
Aurelio Lepore, Lorenzo Roberto Suardi, Niccolo Riccardi, Simona Barnini,
Giusy Tiseo

Falcone M, et al. Clinical Features and Outcomes of Infections Caused by Metallo-B-Lactamase-Producing Enterobacterales: A 3-Year Prospective Study From an Endemic Area. Clin Infect Dis. 2024 May 15;78(5):1111-
1119. doi: 10.1093/cid/ciad725.



N = 343 bolnikov z enterobakterijami - MBL (328 NDM in 15 VIM) (331 K.
pneumoniae)

|lzvor okuzbe:
«  589% (n=199) BSI
« 17,5 % (n = 60) HAP/VAP
« 17,5% (n=60) UTI
« 3,8%(n=13)IAl
+ 3,2%(n=11) SSTI

* 93,8 % (322/343) predhodna MBL kolonizacija rektuma
* Mediana od pozitivnhega brisa rektuma do okuzbe z MBL 6 (IQR 1-20) dni
» 30-dnevna smrtnost 29,7 % (102/343 bolnikov)

« 41,7 % (25/60) HAP/VAP

33,7 % (67/199) BSI

« 20 % (12/60) UTI

* 16,7 % (4/24) drugih

Falcone M, et al. Clinical Features and Outcomes of Infections Caused by Metallo-B-Lactamase-Producing Enterobacterales: A 3-Year Prospective Study From an Endemic Area. Clin Infect Dis. 2024 May 15;78(5):1111-
1119. doi: 10.1093/cid/ciad725.



Kliniche znacilnosti hospitaliziranih bolnikov z MBL enterobakterijami

Skupno

Kliniéne znaé€ilnostiin izid (N=343)

Pridruzene bolezni:

Sladkorna bolezen 32.9
Bolezni srca in ozilja 55.1
KOPB 19.8
Kroni¢na ledviéna bolezen 19.2
Rak €vrstih organov 32.9
Hospitalizacija v zadnjih 30 dneh 46.2
Antibiotiéna terapija v zadnjih 30 dneh 53.6
Nadzor vira 65.6
Septicni Sok 28.3
Ocena SOFA 3(1-7)
Aktivno antibioti€no zdravljenje v 48 urah od zacetka okuzbe 64.1

Falcone M, et al. Clinical Features and Outcomes of Infections Caused by Metallo-B-Lactamase-Producing Enterobacterales: A 3-Year Prospective Study From an Endemic Area. Clin Infect Dis. 2024 May 15;78(5):1111-
1119. doi: 10.1093/cid/ciad725.



Antibiotiche sheme pri bolnikih z okuzbo z MBL bakterijami

Antibioti¢ni rezimi Vsi bolniki (N = 345)

Brez in vitro aktivnega antibioticnega zdravljenja 9.3
ATM+CAZ-AVI 62.7
Kombinacije s kolistinom 7.6
Kombinacije s cefiderokolom 9.6
Ostali aktivni antibiotiki 10.8
Meropenem-vaborbactam + aztreonam 0.6

Falcone M, et al. Clinical Features and Outcomes of Infections Caused by Metallo-B-Lactamase-Producing Enterobacterales: A 3-Year Prospective Study From an Endemic Area. Clin Infect Dis. 2024 May 15;78(5):1111-
1119. doi: 10.1093/cid/ciad725.



Rezultati

Survival

Celokuipna 30-dnevne smrtnost glede na rezim zdravljenja

+ 78,1 % (25 od 32) pri bolnikih, ki niso prejemali nobenega aktivhega zdravljenja

* 50 % (13 od 26) pri tistih, ki so prejemali reZime, ki vsebujejo kolistin

* 33 % (11 od 33) pri tistih, ki so prejemali reZzime, ki vsebujejo cefiderokol

+ 22,3 % (48 od 215) pri prejemnikihn ATM+CAZ-AVI

* 13,5 % (5 od 37) pri tistih, ki prejemajo druge ucinkovite ucinkovine
V primerjavi z rezimi, ki vsebujejo kollistin, je bil ATM+CAZ-AVI edini antibioti€ni rezim,
povezan z zmanjSano 30-dnevnp smrtnostjo (aHR 0,39, 95% IZ 0,18-0,86, p = 0,02) ter

nadzorom vira, medtem ko sta bila septi¢ni Sok in starost opredeljena kot neodvisni dejavniki
tveganja za smrt.

Multivariabilna regresija pri 52 bolnikih (26 parov), ki se ujemajo s PS

« ATM+CAZ-AVI je bil povezan z zmanj$anim tveganjem za 30-dnevno smrtnost v
primerjavi z rezimi, ki vsebujejo kolistin (aHR 0,22, 95% 1Z 0,06-0,9, p = 0,035)
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Targeted therapy
= Colistin-containing regimens
Cefiderocol
~ ATM+CAZ-AVI regimens
Other active antibiotics

0.4

T T T T T
5 10 15 20 25
Days from infection onset to outcome

30

Falcone M, et al. Clinical Features and Outcomes of Infections Caused by Metallo-B-Lactamase-Producing Enterobacterales: A 3-Year Prospective Study From an Endemic Area. Clin Infect Dis. 2024 May 15;78(5):1111-

1119. doi: 10.1093/cid/ciad725.



Smotrna raba antibiotikov in aztreonam +
ceftazdim/avibaktam

« Socasna uporaba ATM s CAZ-AVI v Klini¢ni praksi vkljuuje nepotrebno dajanje ceftazidima !

« Nepotrebno predpisovanje antibiotikov je primer zlorabe antibiotikov?2

« Ceftazidim pomemben antibiotik skupine WATCH; 3

 Pri uporabi odmerkov, ki jih priporo¢a IDSA, za so¢asno uporabo ATM in CAZ-AVI4, je odmerek AVI manjsi od
optimalnega odmerka, doloCenega v analizah ATM-AVI in polnilni odmerek ni priporo¢en °

« Premajhen ali previsok odmerek antibiotika je $e en primer zlorabe antibiotikov?

- Suboptimalne koncentracije antibiotikov so povezane s slabimi rezultati zdravljenja in povecujejo tveganje za
razvoj odpornosti®

« Uporaba dveh zdravil skupaj povecuje tudi tveganje za napake pri predpisovanju, dajanju in rekonstituciji;
kombinacija ATM s CAZ-AVI zahteva uporabo 2 kompletov za infundiranje za enkratno uporabo, kar prispeva k
dodatnim stroSkom, povec€anju odpadkov in skrbi za trajnost, skupaj z dodatnimi varnostnimi tveganiji in Casom,
porabljenim za osebje ki pripravlja infuzije

» Poleg tega lahko kombinacija antibiotikov povzroc€i pove€ano toksi¢nost, bakterijske superinfekcije in selekcijo
odpornih sevov’

Spiliopoulou I, et al. J Antimicrob Chemother 2020;75:384-91; 2. Dryden M, et al. J Antimicrob Chemother 2011;66:2441-3; 3. World Health Organization. WHO releases the 2019 AWaRe Classification Antibiotics. 2019.
https://www.who.int/news/item/01-10-2019-who-releases-the-2019-aware-classification-antibiotics (Accessed February 2024); 4. IDSA 2024 guidance on the treatment of antimicrobial resistant gram negative infections. Accessible at
https://www.idsociety.org/globalassets/idsa/practice-guidelines/amr-quidance/4.0/amr-guidance-4.0.pdf#fpage=1 Last accessed on 30th July 2024; 5. Das S, et al. Eur J Clin Pharmacol. 2024;80(4):529-543. doi:10.1007/s00228-023-03609-x; 6.
Bassetti S, et al. Eur J Intern Med 2022;99:7-12; 7. Tangdén T, et al. Ups J Med Sci 2014;119:149-53.



https://www.who.int/news/item/01-10-2019-who-releases-the-2019-aware-classification-antibiotics
https://www.idsociety.org/globalassets/idsa/practice-guidelines/amr-guidance/4.0/amr-guidance-4.0.pdf#page=1

Aztreonam-avibaktam - registracija

PRECLINICAL PHASE ! CLINICAL PHASE
Antimicrobial activity analysis | Safety
I
I
: - =)
Existing avibactam & Preclinical PK/PD In vitro, in vivo and ' Phase 13 Phase IIa Phase III
aztreonam data'’# analysis>® modelling data®12 I as€ REJUVENATE'™ REVISIT'>
| N Y,
| > >
: Phase III
| ASSEMBLE"®
: | /
I
I
e e . 1
DS QP S I Efficacy confirmation'
‘\ (efficacy was a secondary endpoint in REJUVENATE)

PD, pharmacodynamics; PK, pharmacokinetics.

1. Wright H, et al. Clin Microbiol Infect 2017;23:704-12; 2. ZAVICEFTA® (ceftazidime-avibactam) Summary of Product Characteristics. Pfizer, 2024; 3. AVYCAZ® (ceftazidime-avibactam) US Prescribing Information. Allergan, 2022;
4. CAYSTON ® (aztreonam) Summary of Product Characteristics. Gilead Sciences, 2023; 5. Das S, et a. Eur J Clin Pharmacol 2024;80:529-43; 6. Chauzy A, et al. CPT Pharmacometrics Syst Pharmacol 2019;8:815-24; 7. Chauzy A, et al.
Clin Microbiol Infect 2019;25:515.e1-515.e4; 8. Sy SKB, et al. CPT Pharmacometrics Syst Pharmacol 207;6:197-207; 9. Rossolini GM, et al. / Glob Antimicrob Resist 2022;30:214-21; 10. Rossolini GM, et al. / Glob Antimicrob Resist
2024;36:123-31; 11. Esposito S, et al. J Glob Antimicrob Resist 2021;24:14-22; 12. Karlowsky JA, et al. Antimicrob Agents Chemother 2017;61:€00472-17; 13. ClinicalTrials.gov NCT01689207. https://clinicaltrials.gov/study/NCT01689207

(Accessed August 2024); 14.Cornely OA, et al. J Antimicrob Chemother 2020;75:618-27; 15. ClinicalTrials.gov NCT03329092. https://clinicaltrials.gov/ct2/show/NCT03329092 (Accessed August 2024); 16. ClinicalTrials.gov
NCT03580044. https://clinicaltrials.gov/ct2/show/NCT03580044 (Accessed August 2024).
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https://clinicaltrials.gov/study/NCT01689207
https://clinicaltrials.gov/ct2/show/NCT03329092
https://clinicaltrials.gov/ct2/show/NCT03580044

REJUVENATE: zasnhova

Cilj Zasnova

« Zaraziskavo  Prospektivna, odprta,

farmakokinetike, varnosti enok_raka, _evvrorgska” _
in u¢inkovitosti zdravila multicentricna Studija pri

i ‘ odraslih bolnikih s cIAI (N =
ﬁgﬂ@ﬁ Ercllzgrasllh 40), vkljucenih v zaporedne

kohorte za prejemanje azt/avi
(plus MTZ) 5-14 dni

cIAL complicated intra-abdominal infection; MTZ, metronidazole; PK, pharmacokinetics.
Cornely OA, et al. | Antimicrob Chemother 2020;75:618-27.

>

Kazalci

 Primarni kazalci:
farmakokinetika in
varnost

« Sekundarni kazalci:
klinicna ucinkovitost



REJUVENATE: — zasnova raziskave

Adults (18-90 years) with a diagnosis of cIAl and a requirement for surgical intervention within 24 hours prior

to or after initiation of study treatment

P

~

P et Y comimay 1 comomrmar

CrCl >50 mL/min (n=18)

CrCl >50 mL/min (n=17)

CcrCl 31-50 mL/min (n=1)*

EMBLAVEOD EMBLAVEO EMEBLAVEOQ

* Loading dose: 500/137 mg, 30-minute *  Loading dose: 500/167 mg, 30-minute *  Loading dose: 500/167 mg, 30-minute IV infusion
IV infusion IV infusion +  BExtended loading dose:S 1500/500 mg,

*  Maintenance dose:* 1500/410 mg, 3-hour »  Maintenance dose:* 1500500 mg, 3-hour 3-hour IV infusions
IV infusions, géh IV infusions, g6h +  Maintenance dose:® 750/250 mg, 3-hour

IV infusions, g&h

MTZ MTZ

* 500 mg, 1-hour IV infusions, g&h

= 500 mg, 1-hour IV infusions, g8h

5-14 days of therapy

safety analysis (n=34)

PK analysis (n=34)

Following review of safety/tolerability and PK assessments in Cohort 1, the avibactam component of the combined dose was
increased to optimise target attainment based on an updated population PK/PD model and target attainment rate estimations

Cornely OA, et al. JAntimicrob Chemother2020;75:618-27.



REJUVENATE - PK/PD

Mean (+ SD) plasma concentration-time curves on Day 4 Mean (+ SD) plasma concentration-time curves on Day 4
for ATM following 3-hour IV infusion of EMBLAVEO for AVI following 3-hour IV infusion of EMBLAVEO
—+ ATM 1500 mg/AVI 410 mg (Cohort 1, n=16) —0- ATM 1500 mg/AVI 410 mg (Cohort 1), n=16
-O-- ATM 1500 mg/AVI 500 mg (Cohorts 2 + 3, n=18) -O-- ATM 1500 mg/AVI 500 mg (Cohorts 2 + 3, n=18)

Plasma ATM
concentration (pg/mL)

Plasma AVI
concentration (pg/mL)

Nominal time post dose (h) Nominal time post dose (h)
Primary objective outcomes: Secondary objective outcomes:
+ PK: Mean exposures of EMBLAVEO in Cohorts 2+3 consistent with those + Investigator assessment of clinical response at EOT and TOC:
predicted to achieve joint PTA in >90% of the patients - Overall, 67.6% and 73.9% of patients experienced clinical cure at EOT in
« Safety: The overall safety profile of EMBLAVEO is consistent with the the MITT* and mMITT*$ populations, respectively
known safety profile of ATM monotherapy - Approximately 60% of patients overall were assessed as being cured at
«  Most common AEs: hepatic enzyme increase (26.5%) and diarrhoea (14.7%) TOC (58.8% in the MITT population and 60.9% in the mMITT population)

Figure adapted from Cornely OA, et al. / Antimicrob Chemother 2020;75:618-27.
Cornely OA, et al. | Antimicrob Chemother 2020;75:618-27.



REJUVENATE: zakljucki

SplosSni varnostni profil zdravila je skladen s profilom varnosti samega aztreonama, z
ugodnim profilom tveganj in koristi

Zdravilo so dobro prenasali, brez novih nezelenih ucinkov

Podatki iz REJUVENATE so podprli izbiro sheme odmerjanja zdravila
aztreonam/avibaktam (500/167 mg 30-minutni infuzijski polnilni odmerek in 1500/500
mg 3-urni vzdrzevalni odmerek vsakih 6 ur) pri bolnikih s kreatininom >50 ml/min za

program faze III

@@ @

ATM, aztreonam; CrCl, creatinine clearance.
Cornely OA, et al. | Antimicrob Chemother 2020;75:618-27.



REVISIT: nacrt raziskave

Cilj

Zasnova

+ Raziskati u€inkovitost in varnost zdravila AZT/AVI pri ) + FazaIll prospektivna, randomizirana, multicentri¢na (Amerika, Evropa, Azija), odprta, centralno ocenjevalno slepa,

zdravljenju cIAI ali HAP/VAP zaradi gram-negativnih

bakterij, vklju€no s patogeni MDR, ki proizvajajo MBL karbapenemom
+ Bolniki, randomizirani v skupini 2:1 v aZT/AVI (+ MTZ) ali MER + COL za 5-14 (cIAI) ali 7-14 (HAP/VAP) dni

AZT/AVI + MTZ (cIAI)! ) ) ) ) s . .
= > Primarni opazovani dogodki Klju€ne sekundarne koncne tocke

Bolniki >18 let s cIAI ali HAP/VAP, ki jih
povzrocajo gramnegativne bakterije
in potrebujejo intravensko zdravljenje

z antibiotiki, v drZzavah* z nastajajoco
ali visoko pojavnostjo odpornosti proti
karbapenemom

1. CarmeliY, et al. Oral presentation 2893. Presented at: IDWeek, Boston, MA, USA, October 11-15, 2023; 2. ClinicalTrials.gov.

+ Klini¢no zdravljenje pri TOC .
Randomizacija 2:1 «  Sklopi ITT in CE: EU/RoW
+ Samo nabor ITT: ZDA °

MER * COL (cIAI)"# ’ .

o o o Neodvisni odbor za razsojanje
ML G S el A R (centralni ocenjevalec) je bil
5 dni cIAL zaslepljen z namenom

7 dni HAP/VAP . :
e o S . nepristranske presoje o
NajdaljSe trajanje zdravljenja: 14 dni primarnem cilinem ukrepu

vzporedna skupinska primerjalna Studija odraslih v drzavah z nastajajoco ali visoko pojavnostjo odpornosti proti

Klini¢no zdravljenje ob obisku TOC glede na
vrsto okuzbe$

Mikrobioloski odziv pri TOCY|
Varnost#
28-dnevna smrtnost**

https://classic.clinicaltrials.gov/ct2/show/NCT03329092 (Accessed August 2024).



https://classic.clinicaltrials.gov/ct2/show/NCT03329092

REVISIT: podatki o bolnikih

AZT/AVI £ MTZ MER = COL
(n=282) (n=140) Vecina bolnikov je imela cIAI
100
» 90
Starost (leta), povprecje (SD) 55.2(17.8) 54.0(16.3) ”
£ 80 73.8% 74.3%
< \
_ w® 70
Moski, n (%) 186 (66.0) 101 (72.1) o
= 60
2
. . > 50
CrCl, mL/min, mediana (razpon) 100.0 (19.0-337.0) 92.0(29.0-404.0) o
40
c
2 30 26.2% 25.7%
APACHE Il ocena, srednja vrednost (SD) 9.8 (6.5) 10.1 (6.7) g 20
g
o 10
Predhodni neuspeh zdravljenja, n (%) 75 (26.6) 30 (21.4) 0

cIAI HAP/VAP
m EMBLAVEO + MTZ mMER £ COL

Znacilnosti bolnikov so bile na sploSno uravnoteZene po skupinah zdravljenja
Najpogostejs i izolati so bili E. coli (n = 177), K. pneumoniae (n = 59), P. aeruginosa (n

= 26) in anaerobi(n = 45)

bolnikov v naboru micro-ITT* je imel

ugotovljen MBL-pozitiven patogen

Carmeli Y, et al. Oral presentation 2893. Presented at: IDWeek, Boston, MA, USA, October 11-15, 2023.



_ REVISIT - rezultati

Primarni opazovani dogodek: klini¢ni odziv ob obisku TOC Sekundarni opazovani dogodek
ITT analysis set* CE analysis set! 28-dnevna smrtnost zaradi vseh
100 100 10 vzrokov
90 90 ¥ 9
L 80 e 80 77,0 74,3 2 8
; 684 65,7 > 5 71
L 70 ' g 70 £ 7
= 60 S 60 € 6
5 50 5 50 4 5
o = =
§ 40 ® 40 S 4
£ 30 T 30 T 3
O 20 T 20 7 2
o
10 10 % 1
0 0 0
EMBLAVEO + MTZ (n=282) MER % COL (n=140) EMBLAVEO + MTZ (n=213) MER + COL (n=105) EMBLAVEO + MTZ (n=282) MER % COL (n=140)

4 _

Carmeli Y, et al. Oral presentation 2893. Presented at: IDWeek, Boston, MA, USA, October 11-15, 2023.



REVISIT — nezeleni ucinki

NajpogostejSi nezeleni ucinki: povecana AST in
100 ALT, driska in nenormalno delovanje jeter
90
80
70 64,4 63,5
60
50
40
30
20
10

Vecina nezelenih ucinkov je bila blagih do
zmernih, ni bilo hudih nezelenih uc¢inkov

Patients, %

19,3 18,2

AEs SAEs
B EMBLAVEO + MTZ (n=275) m MER + COL (n=137)

NeZeleni ucinki so bili v obeh skupinah podobni

Carmeli Y, et al. Oral presentation 2893. Presented at: IDWeek, Boston, MA, USA, October 11-15, 2023.



REVISIT: zakljugki

Podatki REVISIT podpirajo ucinkovitost zdravila AZT/AVI + MTZ pri zdravljenju odraslih s cIAI in HAP/VAP zaradi okuZbe s po Gramu
negativnimi VOB

@ Zdravilo so dobro prenasali, brez novih nezelenih pojavov

HE o 28-dnevna smrtnost zaradi vseh vzrokov je bila majhna in podobna med skupinami zdravljenja:
4,3 % (12/282) v skupini AZT/AVI + MTZ in 7,1 % (10/140) v skupini MER + COL

- Klini¢na ozdravitev v skupini AZT/AVI je bila primerljive z MER + COL
« Analiza ITT :* 68,4% oziroma 65,7%

@ - Analiza CE: T 77,0% oziroma 74,3%

- Pri bolnikih, pozitivnih na MBL, je bila klini¢na ozdravitev ob TOC z zdravilom AZT/AVI + MTZ v primerjavi z MER + COL:
. ME: 50,0 % (2/4) oziroma 0 % (0/1)
. mikro-ITT: 28,6% (2/7) oziroma 66,7% (2/3)

*Carmeli Y, et al. Oral presentation 2893. Presented at: IDWeek, Boston, MA, USA, October 11-15, 2023.



ASSEMBLE: zasnhova raziskave

. Cilj

e Zaoceno ucinkovitosti in
varnosti zdravila AZT/AVI pri
zdravljenju cIAI, HAP/VAP,
cUTI, BSI zaradi G-MDR, ki
proizvajajo MBL

>

Zasnova

Prospektivna, randomizirana,
multicentri¢na, odprta
primerjalna Studija z
vzporednimi skupinami,
izvedena s 15 odraslimi bolniki

>

Rezultati

Primarni kazalci:

Klini¢na ozdravitev v skupini
za analizo mikro-ITT* pri
TOC

Sekundarni kazalci:
varnost, 28-dnevna smrtnost

Kitajska, Grcija, Indija, Malezija, Mehika, Filipini, Romunija, Ruska federacija in Tajska

1. ClinicalTrials.gov. www.clinicaltrials.gov/ct2/show/NCT03580044 (Accessed August 2024); 2. Daikos, G, et al. Poster 06184. Presented at the 34t ESCMID, Barcelona, Spain, April 27-30, 2024.


http://www.clinicaltrials.gov/ct2/show/NCT03580044

ASSEMBLE - rezultati

Stopnje kliniéne ozdravitve* pri TOC v naboru za analizo 28-dnevna smrtnost zaradi vseh vzrokov
mikro-ITT
100 100
90 °\°. 90
>
e 80 £ 80
g 70 £ 70
© o
= 60 £ 60
5 50 % 50
(] =]
T 40 g 40 333
g 0 T 30
S 20 >
10 0 o 10
~ I
0 0
EMBLAVEO # MTZ (n=12) BAT (n=3) EMBLAVEO!+ MTZ (n=12) BAT* (n=3)
Primarni kazalci:2 Sekundarni kazalniki:?
+ Celotna stopnja klini¢ne ozdravitve pri bolnikih, pozitivnih na « 28-dnevna smrtnost zaradi vseh vzrokov je bila 8,3 % (1/12) in 33,3
MBL, je bila 41,7 % (5/12) in 0 % (0/3) v skupini AZT/AVI + MTZ % (1/3) v skupinah AZT/AVI + MTZ in BAT

in 0% (0/3) V Bat

1. Pfizer. www.pfizer.com/news/press-release/press-release-detail/phase-3-studies-pfizers-novel-antibiotic-combination-offer (accessed August 2024); 2. Daikos, G, et al. Poster 06184. Presented at the 34th ESCMID, Barcelona, Spain, April 27-30, 2024.



http://www.pfizer.com/news/press-release/press-release-detail/phase-3-studies-pfizers-novel-antibiotic-combination-offer

ASSEMBLE: zaklju€ki

Potencialna vloga zdravila AZT/AVI pri zdravljenju hudih okuzb, ki jih povzrocajo po
Gramu negativne VOB, ki proizvajajo MBL, za katere je malo moznosti zdravljenja

Glede na majhno Stevilo preiskovancev v raziskavi je treba ugotovitve ustrezno razlagati

MBL, metallo-B-lactamase; MDR, multidrug-resistant..
Daikos, G, et al. Poster 06184. Presented at the 34th ESCMID, Barcelona, Spain, April 27-30, 2024.



EMBLAVEO® - odobrene indikacije

Zapletene okuzbe v BolniSni¢na plju¢nica vkljucno s Zapletene okuZbe secil
trebuhu(cIAI) pljucnico povezano z
mehanskim predihovanjem

zdravljenje okuZb zaradi aerobnih po Gramu negativnih bakterij pri
odraslih bolnikih z omejenimi mozZnostmi zdravljenja

*in Europe and UK.

Consideration should be given to official guidance on the appropriate use of antibacterial agents. It is recommended that EMBLAVEO should be used to treat infections due to aerobic Gram-negative
organisms in adult patients with limited treatment options only after consultation with a physician with appropriate experience in the management of infectious diseases.

cIAL complicated intra-abdominal infection; cUTI, complicated urinary tract infection; HAP, hospital-acquired pneumonia; VAP, ventilator-associated pneumonia.

EMBLAVEO (aztreonam-avibactam). Summary of Product Characteristics. Pfizer, 2024.



EMBLAVEO®: odmerjanje

Priporoceni intravenski odmerek glede na vrsto okuZbe (
pri odraslih bolnikih s CrCl*>50mL/min’ Izbira reZima odmerjanja za klini¢ne potrebe je potekala
spomocjo
Polnitveni VzdrZevalni Trajanje infuzije interval > (CRESENE [PIDerH| 22 ee mETERE 22 meneizrpie 2
odmerek odmerek aztreonamom
2g/0.67 g 1.59/0.5g R Ve a0 * Invitro porazdelitve MIK za AZT/AVI proti izbranim mikrobom
- Monte Carlo simulacije skupne verjetnosti doseganja cilja (PTA), ki
ocenjujejo vrsto scenarijev odmerjanja
Vrsta okuZbe Trajanje zdravljenja
cIAT' >-10dni * Shema odmerjanja zdravila EMBLAVEO optimizira hkratno
HAP 7 VAP 7-14 dni doseganije ciljev PK/PD aztreonama in avibaktama, ,skupna
verjetnost doseganija cilja” (PTA), pri >90 % bolnikov
cUTI 5-10 dni + Polnilni odmerek poveca verjetnost doseganja ciljne
Okuzb di izpostavljenosti avibaktamu in aztreonamu v prvem intervalu
yzbe zaradi po Gramu-. Trajanje v skladu z mestom odmerjanja
negativnih organizmov pri A . - . 5 _ B
bolnikih z omejenimi moznostmi okuzbe in se lahko nadaljuje do 14 + Polnilni odmerek in 3-urne vzdrzevalne infuzije aztreonam-
zdravljenja dni avibaktama v fiksnem razmerju 3:1 vsakih 6 ur optimizirajo PTA
\.

*1. EMBLAVEO (aztreonam-avibactam). Summary of Product Characteristics. Pfizer, 2024; 2. Das S, et a. Eur J Clin Pharmacol 2024,80:529-43.



EMBLAVEO®: prilagajanje pri ledvicnem odpovedovanju

Ocenjen CrCi

(mL/min)2* Odmerek of EMBLAVEO! Trajanje infuzije Interval
Polnilni odmerek VzdrZevalni odmerek

>30 to <50 29/0.67 g 0.75g/0.25 g 3ure Vsakih 6 ur

>15 to <30 1.359/0.45¢g 0.6759/0.225¢g 3 ure Vsakih 8 ur

<15, na HD* 19/0.33 g 0.675 g/0.225 g 3 ure Vsakih 12 ur

Ni dovolj podatkov za priporocila za prilagoditev odmerjanja za bolnike, ki se zdravijo z nadomestnim zdravljenjem, ki ni hemodializa
(npr. neprekinjena veno-venska hemofiltracija ali peritonealna dializa).

Bolniki, ki prejemajo CRRT, bodo morda potrebovali vecji odmerek kot bolniki na hemodializi

Pri bolnikih, ki prejemajo CRRT, je treba odmerek prilagoditi glede na ocistek CRRT (CLCRRT v ml/min)

Prilagajanje odmerka ni potrebno pri:

Bolnikih z blago okvaro ledvic (ocenjeni kreitinin >50 do < 80 ml/min)
StarejSih bolniki

Bolniki z jetrno okvaro

EMBLAVEO (aztreonam-avibactam). Summary of Product Characteristics. Pfizer, 2024.




X Active . .
1 varishle Enterchacterales Lactose non-fermenting organisms
= Mot
recommended Typical dosing Extended- AmpC B Ambler class A Metallo- - Ambler class D Difficult-to- Carbapenem-
regimen for serious spectrum lactamase- carbapenemases | lactamases carbapenemases | treat resistant resistant
infectipnst i p-lactamase- producing (eg KPCand IMI) | (eg, NDM,VIM, (eg, OHA-48) Pseudomonas Acinetobacter
producing Enterobacterales and IMF) aenuginosa baumarnnii
Enterobacterales
B-lactam
Ceftolozane— IgheveryBh,
tarobactam infused ower 3 h
Ceftaridime- Z5g N everyBh,
avibactam infused cwer 3 h
Meropenem- dglVevery Bh,
vaborbactam infused owver 3h
Imipenem- 1-25gWeverybh,
relebactam infused ocwer 30 min
Cefiderocol IgWeveryBh,
infused cwer 3 h
Ceftazidime— Ceftaridime-avibactam:
avibactam and Z5g N everyBh,
aztreonam infused ower 3 h
plus aztreonam:
ZgWNeveryBh,
infused cwer 3 h*
Artreonam- 1gm.5.?g Ina:l'lng
avibactam dosethen15g/0-5g
avery G h,
infused cwer 3 h
Cefepime- Ig/0SgeveryBh,
enmetazobactam infused ower 4 h
Sulbactam- 1gofeachdrug
durlobactamt W every & b,
infused ower 3 hi
Tetracydine derivative
1zh

Figure 3: Summary of new antibiotic agents for the treatment of multidruog- resistant Gram-negative bacterial infections
Macesic N et al. Multidrug-resistant Gram-negative bacterial infections. The Lancet 2025; 405<. 257 - 72



Zakljucek

* MBL

* Globalno in lokalno vecje stevilo bolnikov

* Hitro Sirjenje v bolnisnichem okolju

* Malo podatkov za domace okolje

* Suboptimalno zdravljenje

* Malo klinicnih podatkov

* VecCja smrtnost kot pri istih povzrocCiteljih in isti diagnozi



Zakljucek

« AZIT/AVI
* Fiksna kombiniacija: 3 : 1
»Skupna verjetnost doseganja cilja“ (PTA), pri ve€ kot 90 % bolnikov
* Indikacije
e Zapletene okuzbe vtrebuhu
« HAP/VAP
 Zapletene okuzbe secil

* Okuzbe z VOB po Gramu negativnimi mikrobi pri odraslih bolniki, pri
katerih so moznosti zdravljenja omejene

* Nezeleni ucinki
* Prebavne tezave
* Jetrna okvara (AST, ALT)
* Alergije
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