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Quali indicazioni per Meropenem-

varbobactam nelle infezioni da MDR



In 2017, following priority review, the FDA approved 

meropenem–vaborbactam for complicated UTIs 

caused by susceptible enterobacteria.



Monotherapy with M-V for CRE infection was associated with increased clinical 
cure, decreased mortality, and reduced nephrotoxicity compared with BAT.

M–V (n = 32) 

BAT (n = 15) 

Total (N = 47)
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The most common Gram-negative pathogens isolated from PHP were P. aeruginosa 
(n = 3567), K. pneumoniae (n = 1877) and Escherichia coli (n = 1646). 

Overall, 98.0% of Enterobacterales and 82.1% of P. aeruginosa were susceptible to 
meropenem/vaborbactam.

KPC was the most common carbapenemase in WE, while OXA-48-like was the most 
common carbapenemase in EE. 

Meropenem/vaborbactam susceptibility was 63.0% for all CRE (92.2% in WE and 
51.5% in EE). 

Meropenem/vaborbactam inhibited 99.1% of KPC-producing isolates and 40.5% of 
OXA-48-like-producing isolates.



• 978 CREs were identified with MICs >2 mg/L to meropenem

• Whole-genome sequencing was performed on each CRE isolate. 

• 125 isolates were negative for carbapenemase genes, including
blaKPC, blaNDM, blaIMP, blaVIMand blaOXA-48-like

• Susceptibility to meropenem/vaborbactam was 96.0/97.6%
(CLSI/EUCAST)

• Meropenem/vaborbactam had potent in vitro activity against CRE 
isolates that lacked known carbapenemases



62 KPC-Kp bloodstream
isolates collected from 
hospitalized patients

Meropenem/vaborbactam-resistance was found in 8% (n = 5) KPC-Kp, while 5% (n = 3) strains 
exhibited cross-resistance to ceftazidime/avibactam.

Resistance to meropenem/vaborbactam was due to porins mutations and is associated with 
reduced susceptibility to both ceftazidime/avibactam and carbapenems.



Mean (± SD) plasma (filled and open circles; solid line) and epithelial lining fluid (ELF) (filled 
and open triangles; dashed lines) concentration-versus-time profiles of meropenem (a) and 
vaborbactam (b) after the third dose of meropenem 2 g / vaborbactam 2 g administered as 
a 3-h intravenous infusion



• Both ceftazidime/avibactam and meropenem/vaborbactam are “game-changing” therapies 
for the management of CRE infections

• CAZ/AVI and M/V represent an effective treatment option for KPC producers. However, issues 
pertaining to the emergence of resistance are concerning. 

• Encouragingly, data suggest that cross-resistance currently remains infrequent.

• CAZ/AVI is the preferred agent for treatment of OXA-48–producing CRE. 

• Avibactam’s broad inhibitory profile also makes it an ideal agent to combine with aztreonam 
for the management of MBLs.

• Local CRE epidemiology will drive decisions regarding the preferred agent, based on the most 
frequent mechanism of carbapenem resistance (KPC vs OXA-48 vs MBL) within an institution. 
Furthermore, because resistance mechanisms are complex and often multifactorial, we 
recommend that all CRE pathogens be routinely tested against both CAZ/AVI and M/V.





The isolate carried a gene encoding a mutated KPC-2, in addition to TEM-1, 
SHV-11, and SHV-12, and disruptions in OmpK35, OmpK36, and OmpK37. 

blaKPC mutants conferring 

ceftazidime-avibactam resistance 

function as extended-spectrum β-

lactamases with reduced 

carbapenem hydrolytic activity. 

However, the mechanism and 

stability of enhanced carbapenem 

susceptibility have not been fully 

elucidated

no single KPC mutation has been 

shown to confer resistance to 

meropenem-vaborbactam, 

suggesting a higher overall barrier 

to resistance compared to 

ceftazidime-avibactam



CRE infection types included bacteremia (n=8), pneumonia 

(n=6; 83% [5/6] ventilator-associated), tracheobronchitis 

(n=2; 50% [1/2] ventilator-associated), skin/soft tissue (n=2), 

pyelonephritis (n=1), and peritonitis with intra-abdominal 

abscess (n=1). 

Twenty patients with carbapenem-resistant Enterobacteriaceae

infections were treated with meropenem-vaborbactam. (80% 

monotherapy).

Thirty day clinical success and survival rates were 65% (13/20) and

90% (18/20), respectively. 

Thirty-five percent of patients had microbiologic failures within 90 

days. One patient developed a recurrent infection due to meropenem-

vaborbactam–nonsusceptible, ompK36 porin mutant Klebsiella 

pneumoniae.



Patients in the ceftazidime-avibactam arm received combination therapy more often
than patients in the meropenem-vaborbactam arm (61% versus 15%). 

No significant difference in clinical success was observed between groups (62% versus 69%)

No difference in 30- and 90-day mortality resulted, and rates of AE were similar between
groups.

131 patients
105 ceftazidime-avibactam 
26 meropenem-
vaborbactam
40% had bacteremia.



The most common infection sources were respiratory tract 
(38.1%) and intra-abdominal (19.0%) origin, while the most 
common isolated pathogens were CRE (78.6%). 
53 K. Pneumoniae, 25 E. coli, 24 Enterobacter

Only 34.1% of MEV patients were on combination therapy

Thirty-day mortality and recurrence occurred in 18.3% and 
11.9%, respectively



Clinical cure was achieved in 28 (75.6%) cases. Nine patients (24.3%) died in hospital 

with persistent signs of infection. Most were aged over 60 years, with high comorbidity 

burdens and INCREMENT scores ≥8. 

Outcomes were unrelated to the isolate’s ceftazidime/avibactam susceptibility status.

37 KPC-Kp infections

BSIs, n=23

LRTIs, n=10

CZA res. n=22 

Combination regimens 62%





MBL



• 8 clinical Enterobacteriaceae strains (4 Escherichia coli and 4 Klebsiella 

pneumoniae) co-producing NDM and at least one serine β-lactamase 

were used for all experiments.

• All strains were resistant to ceftazidime-avibactam and meropenem-

vaborbactam and 7/8 (87.5%) strains were resistant to aztreonam.

• Aztreonam combined with ceftazidime-avibactam was synergistic against 

all 7 aztreonam-resistant strains. 

• Aztreonam combined with meropenem-vaborbactam was synergistic 

against all aztreonam-resistant strains with the exception of an OXA-232-

69 producing K. pneumoniae strain.



Three patients with CAZ/AVI-R-Kp sepsis were treated with M/V plus 
ATM not knowing the carbapenemase gene. Two had an NDM-Kp 
infection for which, upon obtaining the result of sensitivity to M/V, 
combination therapy was maintained. The third had KPC-Kp infection 
for which ATM was discontinued, after the acquisition of an 
antibiogram reporting full sensitivity to M/V.



Meropenem-vaborbactam has a strong activity against KPC-producing 
Enterobacterales. 

PK / PD characteristics suggests that meropenem/vaborbactam may be 
an important treatment option for both ICU and non-ICU HP, including 
VAP, caused by Enterobacterales in regions with a high prevalence of 
KPCs.

The activity of meropenem–vaborbactam would not be expected to 
differ from that of meropenem alone in the presence of MBL and/or 
oxacillinase producers.

The activity of meropenem-vaborbactam against nonfermenting Gram-
negative bacilli such as P. aeruginosa and Acinetobacter spp. appears 
to be similar to that of meropenem alone.


