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Antimicrobial resistance (AMR) is the ability of a microorganism to resist
the action of one or more antimicrobial agents. Acquired resistance in
bacteria is caused by mutations in chromosomal genes or acquisition of
exogenous resistance genes carried by mobile genetic elements that can
spread horizontally between bacteria. This is particularly problematic as it
may severely limit the treatment alternatives available for the infection.













CEFEPIME-TANIBORBACTAM

• Cefepime is a broad spectrum fourth generation cephalosporin. Resistance
to cefepime has increased with the spread of extended spectrum beta-
lactamase and carbapenemase enzymes

• Taniborbactam is a bicyclic boronate beta-lactamase inhibitor with potent
selective direct inhibitory activity against Ambler class A, B, C and D
enzymes, including prevalent serine and metallo-beta-lactamase

• The cefepime– taniborbactam combination is active in vitro against most
isolates of carbapenem-resistant Enterobacterales species, multidrug-
resistant Pseudomonas aeruginosa, and Enterobacterales species and P.
aeruginosa organisms that are resistant to both ceftolozane–tazobactam and
ceftazidime– avibactam

• Cefepime–taniborbactam has shown in vivo efficacy against cefepime- and
carbapenemresistant Enterobacterales species and against P. aeruginosa



• Double-blind, double-dummy, randomized, active-controlled trial at 68 sites in 15 countries.

INCLUSION CRITERIA EXCLUSION CRITERIA

Signed informed consent Received effective antibacterial drug therapy for cUTI for a continuous duration of more than 24 
hours during the previous 72 hours prior to randomization

> 18 years Infection with a meropenem resistant pathogen

Diagnosis of cUTI (pyuria, at least one systemic sign and at least one local sign or symptom; at least
one complicating factor eg urinary tract functional or anatomic abnormality)

Warranted nontrial systemic antibiotic

Diagnosis of acute pyelonephritis (pyuria, at least one systemic sign or symptom, and flank pain or 
costovertebral angle tenderness)

eGFR <30 mL per minute per 1.73 m^2 of body surface area

Prostatitis, perinephric or renal abscess

Renal transplantation, hemodilaysis or peritoneal dialysis

Severe hepatic impairment

Hypersensivity to any beta-lactam antibiotic

CERTAIN-1 TRIAL – METHODS



!!! ORAL STEP DOWN WAS NOT PERMITTED

CERTAIN-1 TRIAL – METHODS

Primary objective: to evaluate the efficacy of cefepime–taniborbactam as compared with meropenem in patients
with complicated UTI, including acute pyelonephritis



CERTAIN-1 TRIAL – METHODS



Primary efficacy outcome: both microbiologic and clinical success in the microITT population at test of cure
on trial days 19 to 23

Key secondary outcome: composite success in the extended microITT population and composite success,
microbiologic success and clinical success in the microITT population at the end of treatment (< 24 hours
after the last dose of a trial drug) and at late follow up (trial days 28 to 35)

CERTAIN-1 TRIAL – METHODS



Baseline pathogens resistant to cefepime, phenotypic ESBL 
producing pathogens and MDR pathogens were detected in 22.0%, 
26.6% and 35.6% respectively

CERTAIN-1 TRIAL – RESULTS



(95% 
confidence 
interval [CI], 
3.1 to 22.2; 
P=0.009) 

CERTAIN-1 TRIAL – RESULTS



During the trial, resistance to cefepime–taniborbactam or meropenem did not develop in any of the pathogens

identified at baseline.



CERTAIN-1 TRIAL – RESULTS





• Cefepime–taniborbactam was superior to meropenem therapy regarding composite
(both microbiologic and clinical) success at test of cure among hospitalized adults with
complicated urinary tract infection.

• The between-group differences in treatment response were sustained at late follow-up,
at which time the cefepime–taniborbactam group had higher frequencies of composite
and clinical success than the meropenem group.

• Cefepime–taniborbactam had a similar risk of adverse events and serious adverse
events as meropenem. Although gastrointestinal events were the most common
adverse events in the two groups, the incidence of any specific event was less than
5%.

• The number of patients who discontinued cefepime–taniborbactam because of adverse
events was higher than
that observed for meropenem (3.0% vs. 0.9%); events leading to discontinuation were
heterogeneous. Overall, the safety profile of cefepime–taniborbactam was similar to
that of meropenem and to the historical profile of cefepime.

CERTAIN-1 TRIAL – CONCLUSIONS







RESPIRATORY TRACT INFECTIONS

IDSA Guidelines: cefepime is recomended for AmpC Enterobacterales with MIC < 2 mg/L

Cefepime 2 g  
every 8 hours

Combination 
therapy: BL/BLI 
most active in 
vitro, FDC+FOF; 
aerosolized
colistin or 
aminoglycosides
per MBL-
producing PA 



URINARY TRACT INFECTIONS

Piperacillin/tazobactam (MIC <8): loading 
dose (9 g over 30 min) followed by 
continuous infusion (4.5 g every 6-8h)

Piperacillin/tazobactam (MIC >8): 
aminoglycosides* or IV fosfomycin** 
alone or in combination

Meropenem

C/T for settings with concomitant high 
rates of resistance to TZP and 
carbapenems

* Aminoglycosid monotherapy failed to reach non-inferiority for BSI of urinary source due to ESBL-Enterobacterales other
than E. coli
* *Trial ZEUS and FOREST



URINARY TRACT INFECTIONS

Cefepime (MIC <2): high dose 
cefepime (2 g tid)

Cefepime (MIC >2): new BLBLIs
(carbapenems sparing)



INTRA-ABDOMINAL INFECTIONS

Septic-shock: empirical
treatment with carbapenems
followed by early de-escalation 
to C/T + metronidazole

NO sepsis: C/T + metronidazole



INTRA-ABDOMINAL INFECTIONS



PRIMARY BLOODSTREAM INFECTIONS

Nosocomial K. pneumoniae is the main cause of CRE infections in 

Europe! 

Meropenem-vaborbactam
Ceftazidime-avibactam
Imipenem-relebactam

High dose ampicillin-sulbactam
(24/12g daily) and colistin (9 M 
IU after loading dose 4.5 M IU)
Cefiderocol for strains resistant
to sulbactam
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