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Type of Beta-lactamase





Ceftazidime-Avibactam



Ceftazidime-Avibactam

• Ceftazidime-avibactam is a combination of a third-generation cephalosporin (ceftazidime) and a new non-

beta-lactam beta-lactamase inhibitor (avibactam).

• Avibactam is a novel broad-spectrum beta-lactamase inhibitor that has minimal antibacterial activity on

its own

• The addition of avibactam to ceftazidime extends the spectrum of activity to include most

Enterobacterales (including those that produce AmpC beta-lactamase, ESBL, and some K. pneumoniae

and OXA-type carbapenemases) as well as P. aeruginosa species with high MICs to ceftazidime alone but

not strains producing metallo-beta-lactamases

• Ceftazidime-avibactam does not have activity against Acinetobacter species or organisms that produce

metallo-beta-lactamases and is less active against anaerobes than other beta lactam-beta-lactamase

combinations (Give with Metronidazole)



Ceftazidime-Avibactam



Ceftazidime-Avibactam



Ceftazidime-Avibactam



Ceftazidime-Avibactam







Ceftazidime-Avibactam





Plazomicin





Plazomicin



Plazomicin



Plazomicin





Plazomicin



Plazomicin





Meropenem-Vaborbactam



➢ Vaborbactam is a novel broad-
spectrum beta-lactamase inhibitor
that potently inhibits class A
carbapenemases (including KPC).

➢ It is not active against class B or D
carbapenemases (ie, metallo-
beta-lactamases and OXA-type
enzymes).

➢ Vaborbactam does not enhance
the clinical activity of meropenem
against carbapenem-resistant P.
aeruginosa or Acinetobacter spp.



Meropenem-Vaborbactam





Meropenem-Vaborbactam







Meropenem-Vaborbactam

Note: Estimation of renal function for the purpose of meropenem/vaborbactam dosing may be
done using the Modification of Diet in Renal Disease (MDRD) formula (manufacturer's labeling).
Dosage recommendations are expressed as grams of meropenem/vaborbactam combination.







Cefiderocol

IV: Administer by intermittent IV infusion over 3 hours.



• Cefiderocol is only active against aerobic Gram-negative bacteria

• Active against many carbapenem-resistant Enterobacterales, Pseudomonas aeruginosa and 

Acinetobacter baumannii clinical isolates

• Cefiderocol has no, or only limited, activity against Gram-positive bacteria or anaerobes.

• Ceftaroline is a fifth-generation cephalosporin with anti- MRSA activity.

• Not degraded by ESBL KPC, oxacillinase-48 (OXA-48) and MBL such as ND-MBL.

• Active agaist MBL. The other such antibiotics are colistin/ polymyxin B, fosfomycin and aztreonam

combined with avibactam, in the form of ceftazidime+avibactam

Cefiderocol





Cefiderocol





Cefiderocol



For patients with CrCl ≥120 mL/minute, 
increase dose to 2 g every 6 hours



Cefiderocol























Clinical Question 1

• What are preferred antibiotics for the treatment of uncomplicated cystitis caused by ESBL-E?

• Nitrofurantoin and TMP-SMX are preferred treatment options for uncomplicated cystitis caused by 

ESBL-E. 

• Ciprofloxacin, levofloxacin, and carbapenems are alternative agents for uncomplicated cystitis caused 

by ESBL-E: Although effective, their use is discouraged when nitrofurantoin or TMP-SMX are active.

• Single dose aminoglycosides and oral fosfomycin (for E. coli only) are also alternative treatments for 

uncomplicated cystitis caused by ESBL-E.).

• The IDSA panel does not suggest prescribing amoxicillin-clavulanic acid or doxycycline for the 

treatment of ESBL-E cystitis



Clinical Question 2

• What are preferred antibiotics for the treatment of pyelonephritis and cUTI caused by ESBL-E?

• TMP-SMX, ciprofloxacin, or levofloxacin are preferred treatment options for pyelonephritis and cUTIs

caused by ESBL-E. 

• Ertapenem, meropenem, and imipenem-cilastatin are preferred agents when resistance or toxicities 

preclude the use of TMP-SMX or fluoroquinolones. 

• Aminoglycosides for a full treatment course are an alternative option for the treatment of ESBL-E 

pyelonephritis or cUTI; Once-daily plazomicin was noninferior to meropenem

• Fosfomycin is not suggested 

• Nitrofurantoin does not achieve adequate concentrations in the renal parenchyma and is not advised 

for pyelonephritis or cUTI



Clinical Question 3

• What are preferred antibiotics for the treatment of infections outside of the urinary tract caused 

by ESBL-E?

• Meropenem, imipenem-cilastatin, or ertapenem are preferred for the treatment of infections outside

of the urinary tract caused by ESBL-E. 

• For patients who are critically ill and/or experiencing hypoalbuminemia, meropenem or imipenem-

cilastatin are the preferred carbapenems. 

• After appropriate clinical response is achieved, transitioning to oral trimethoprim-sulfamethoxazole, 

ciprofloxacin, or levofloxacin should be considered, if susceptibility is demonstrated.



Clinical Question 4

• What is the role of β-lactam-β-lactamase inhibitor combinations and cefiderocol for the 

treatment of infections caused by ESBL-E?

• The IDSA panel suggests that ceftazidime-avibactam, meropenem-vaborbactam, imipenem-cilastatin-

relebactam, and cefiderocol be preferentially reserved for treating infections caused by organisms 

exhibiting carbapenem resistance. 

• Avibactam is able to successfully protect ceftazidime against hydrolysis by ESBL enzymes

• The IDSA panel suggests against the use of ceftolozane-tazobactam for the treatment of ESBL-E

infections, with the possible exception of polymicrobial infections



Clinical Question 5

• What are preferred antibiotics for the treatment of uncomplicated cystitis caused by CRE?

• Nitrofurantoin, TMP-SMX, ciprofloxacin, or levofloxacin are preferred treatment options for 

uncomplicated cystitis caused by CRE, although the likelihood of susceptibility to any of these agents 

is low. 

• A single dose of an aminoglycoside, oral Fosfomycin (for E. coli only), colistin, ceftazidime-avibactam, 

meropenem-vaborbactam, imipenem-cilastatin-relebactam, cefiderocol, are alternative treatment 

options for uncomplicated cystitis caused by CRE



Clinical Question 6

• What are preferred antibiotics for the treatment of pyelonephritis and cUTI caused by CRE?

• TMP-SMX, ciprofloxacin, or levofloxacin are preferred treatment options for pyelonephritis and cUTI

caused by CRE, if susceptibility is demonstrated. 

• Ceftazidime-avibactam, meropenem-vaborbactam, imipenem-cilastatin-relebactam, and cefiderocol

are also preferred treatment options for pyelonephritis and cUTIs. 

• Aminoglycosides are alternative treatment options



Clinical Question 7

• What are the preferred antibiotics for the treatment of infections outside of the urinary tract 

caused by CRE, when carbapenemase testing results are either not available or negative?

• Ceftazidime-avibactam, meropenem-vaborbactam, and imipenem-cilastatin-relebactam are the 

preferred treatment options for infections outside of the urinary tract caused by CRE, when 

carbapenemase testing results are either not available or negative

• For patients with CRE infections who within the previous 12 months have received medical care in 

countries with a relatively high prevalence of metallo-β-lactamase-producing organisms or who have 

previously had a clinical or surveillance culture where a metallo-β-lactamase producing isolate was 

identified, preferred treatment options include the combination of ceftazidime-avibactam plus 

aztreonam, or cefiderocol as monotherapy



Clinical Question 8

• What are the preferred antibiotics for the treatment of infections outside of the urinary tract 

caused by CRE if KPC production is present?

• Meropenem-vaborbactam, ceftazidime-avibactam, and imipenem-cilastatin-relebactam are preferred

treatment options for KPC-producing infections. 

• Cefiderocol is an alternative option



CRE infection treatment
In

fe
ct
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n

 t
y

p
e

Uncomplicated 
cystitis

Nitrofurantoin, TMP-SMX, 
Fluoroquinolone 

Single dose aminoglycosides,  Fosfomycin (E. coli), Colistin, Ceftazidime-
avibactam, Meropenem-vaborbactam, Imipenem-cilastatin-relebactam, 

Cefiderocol

Pyelonephritis or 
complicated UTI

Fluoroquinolone, TMP-
SMX

Aminoglycosides, Ceftazidime-avibactam, Meropenem-vaborbactam, 
Imipenem-cilastatin-relebactam, Cefiderocol

Outside the urinary 
tract

Metallo- β-lactamase 
producers 

Ceftazidime-avibactam + 
Aztreonam, Cefiderocol

Tigecycline or eravacycline for the 
treatment of CRE infections not 

involving the bloodstream

Non-metallo- β-
lactamase producers

Ceftazidime-avibactam, 
Meropenem-vaborbactam, 

Imipenem-cilastatin-relebactam

Cefiderocol, Tigecycline or 
eravacycline for the treatment of 
CRE infections not involving the 

bloodstream

Not producing 
carbapenemases

Ceftazidime-avibactam, 
Meropenem-vaborbactam, 

Imipenem-cilastatin-relebactam

Cefiderocol, Tigecycline or 
eravacycline for the treatment of 
CRE infections not involving the 

bloodstream



CRE infection treatment

Mechanism of 
resistance

Klebsiella 
pneumonia

carbapenemase 
(KPCs)

Ceftazidime-avibactam,

Meropenem-vaborbactam,

Imipenem-cilastatin-
relebactam

Cefiderocol, 
Tigecycline or 
Eravacycline

Metallo- β-
lactamase (i.e. 

NDM, VIM, IMP)

Ceftazidime-avibactam 
+ Aztreonam, 
Cefiderocol

Tigecycline or 
Eravacycline

OXA-48 like 
carbapenemase

Ceftazidime-avibactam
Cefiderocol, 

Tigecycline or 
Eravacycline



Pseudomonas aeruginosa

P.
 a

er
u

g
in

o
sa

CRPA

Critically ill patients or 
those with poor source 

control

Traditional non-carbapenem β-lactam agents 
(i.e., piperacillin-tazobactam, ceftazidime, 

cefepime, aztreonam) if susceptible as a high-
dose extended-infusion therapy and repeat 

AST

Also reasonable:

Ceftolozane-tazobactam, Ceftazidime-
avibactam, Imipenem-cilastatin-relebactam

Others

Traditional non-carbapenem β-lactam agents 
(i.e., piperacillin-tazobactam, ceftazidime, 

cefepime, aztreonam) if susceptible as a high-
dose extended-infusion therapy and repeat 

AST

Ceftolozane-tazobactam, 
Ceftazidime-avibactam, 

Imipenem-cilastatin-relebactam

MDR- P. 
aeruginosa

Traditional non-carbapenem β-lactam agents 
(i.e., piperacillin-tazobactam, ceftazidime, 

cefepime, aztreonam) or fluoroquinolones if 
susceptible

CRPA
Ceftolozane-tazobactam, 
Ceftazidime-avibactam, 

Imipenem-cilastatin-relebactam

Not CRPA Carbapenems

DTR- P. 
aeruginosa

Uncomplicated cystitis
Ceftolozane-tazobactam, Ceftazidime-

avibactam, Imipenem-cilastatin-relebactam, 
Cefiderocol

A single-dose of tobramycin or 
amikacin*, Colistin

Pyelonephritis and 
complicated UTI

Ceftolozane-tazobactam, Ceftazidime-
avibactam, Imipenem-cilastatin-relebactam, 

Cefiderocol
Tobramycin or amikacin

Outside of the urinary 
tract

Ceftolozane-tazobactam, Ceftazidime-
avibactam, Imipenem-cilastatin-relebactam

Cefiderocol

Combinations of extended-
infusion meropenem, 

polymyxins, or 
aminoglycosides**



Acinetobacter baumannii; CRAB 

Combination therapy with at least two active agents, whenever possible, is suggested for the treatment of 
CRAB infections. 
The preferred agent in combination with high-dose ampicillin-sulbactam is one of minocycline, tigecycline, 
polymyxin B or cefiderocol.

Infection type

UTI
Ampicillin-sulbactam (Standard 

dose if susceptible and high dose if 
resistant), TMP-SMX, 

Aminoglycosides, Colistin

Outside urinary 
tract

Ampicillin-sulbactam (High dose 
for both susceptible and resistant 

strains), Aminoglycosides, Colistin, 
Tigecycline or Minocycline



Acinetobacter baumannii; CRAB 

•The panel preferentially suggests polymyxin B, based on its more favorable PK profile than 
colistin.

•Colistin is favored for CRAB UTIs.
•There is no CLSI susceptibility category for the polymyxins against A. baumannii; most 

evidence suggests the benefit with polymyxins would be diminished for polymyxin MICs >2 
μg/mL.

Polymyxins

• High-dose minocycline or high-dose tigecycline can be considered in 
combination with at least one other agent for the treatment of CRAB infections.

• The panel prefers minocycline because of the long-standing clinical experience 
with this agent and the availability of CLSI susceptibility interpretive criteria; 
however, tigecycline is also a reasonable option.

Tetracycline 
derivatives

• Cefiderocol should be limited to the treatment of CRAB infections refractory to 
other antibiotics or in cases where intolerance or resistance to other agents 
precludes their use.

Cefiderocol



68

با تشکر از 
توجه شما
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