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How long do we treat eBSI?

 Guidelines are scarce and, if available, they focus on specific subset of

eBSI (i.e., CR-BSI)

 Antibiotic treatment duration has been studied in BSI caused by gram

positive bacteria (SAB and Enterococcal bacteremia)

 Two non-inferiority trials comparing 7 vs. 14 days of therapy for gram-

negative BSI showed similar outcomes between the two study groups

 More evidence is needed

Yahav D, CID 2019; Von Dach E, JAMA 

2020.



 Clinical question. Is it possible to treat eBSI with a shorter course

of antibiotic therapy?

 Research question. Will a a 7-day course of antibiotics allow a

reduction in patients' exposure to antibiotics while achieving clinical

outcomes similar to those of the traditional 14-day schemes for

treating patients with eBSI?

 Study design. Open-label, multicenter, randomized, controlled

study – SHORTEN trial

Spain



 Adults with BSI caused by Enterobacterales

 Key exclusion criteria: uncontrolled and uncontrollable

infectious source within 24h, BSI secondary to infections

which require prolonged antibiotic therapy (osteomyelitis,

meningitis), carbapenemase-producing Enterobacterales,

expected survival < 48h

Population



Intervention - Comparison



Outcome

 Primary outcome (superiority analysis, 3-days margin): total number
of days of antibiotic treatment prescribed to the patient for any reason,
from the day of the first positive blood sample collection until the end of
the follow-up

 Secondary outcomes (non-inferiority analysis, 10% margin):
clinical/microbiological cure, mortality, adverse events

 Desirability of Outcome Ranking (DOOR) and Response Adjusted for Duration of
Antibiotic Risk (RADAR) methods, per protocol, competing clinical outcomes









Patients receiving 7-day courses had 77.7% higher probabilities of achieving better 

results compared to those receiving 14-day courses, considering altogether clinical 

cure, adverse events, mortality and antibiotic exposure (DOOR/RADAR)



Primary outcome and intervention

 Primary outcome results are driven by the intervention

 Sample size calculation

 10% non-inferiority margin and mortality

 Previously published trial use different composite primary outcomes

with clinical variables

Sadana D, CMI 2022.



 This trial demonstrate a good adherence to the intervention

 A shorter course of therapy in eBSI is however feasible (provided that source

control is adequate) and desirable in terms of AMR/antibiotic exposure

 Early randomization

 However, this trial cannot provide definite evidence for clinical efficacy and

safety of a 7-day course of antibiotic therapy in eBSI

 More evidence is needed (BALANCE)

Strenghts and pittfalls





Cefepime/enmetazobactam
 Enmetazobactam is a novel β-lactamase inhibitor closely related to tazobactam

 It restores the activity of cefepime againt β-lactamase-producing gram negative pathogens



ESB

L
KPC OXA-48 MBL

OO OO OO OO

Belley A, J Glob Antimicrob Resist 2021; Vázquez-Ucha JC, Antimicrob Agents Chemother 2022.



 Clinical question. Can we use cefepime/enmetazobactam for

treating patients with cUTI or acute pyelonephritis?

 Research question. Is cefepime/enmetazobactam noninferior to

piperacillin/tazobactam with respect to efficacy in adult patients

with cUTI or acute pyelonephritis? What about the safety profile?

 Study design. Phase 3, Randomized, Double-Blind, Active-

controlled, Multi-Center Study – ALLIUM Trial

East-Europe, Spain, US, South-

America and South-Africa



Population

Adults with:

 Urine culture collection

 pyuria (urine WBC > 10/mm3 or positive leukocyte esterase) AND

 clinical signs of cUTI or AP

Among the numerous exclusion criteria, we must mention:

• In the opinion of the Investigator, the patient is considered unlikely 

to survive the approximately 6-week study period

• eGFR < 30 mL/min/1.73 m2

• Sepsis



Dysuria, increased

urinary frequency 

or urinary urgency

Fever

Lower abdominal

or pelvic pain

Suprapubic

tenderness

Nausea or 

vomiting

Male with 

urinary

retention

Urinary

catheter

Obstructive

uropathy

Functional/anatomical abnormalities

with voiding disturbances

Creatinine > 1.4 mg/dL, 

BUN > 20 mg/dL or urea > 

42.8 mg/dL

cUTI

Complicatin

g factors

AP

Dysuria, increased 

urinary frequency 

or urinary urgency

Fever

Flank pain

Nausea or 

vomiting

Costo-vertebral

angle tenderness



Intervention - Comparison



Outcomes

 Primary outcome. Composite: clinical cure +

microbiological eradication at day 14

 Secondary outcomes. Clinical cure and microbiological

eradication at day 3-EOT-21 etc…



Microbiology: E. coli 76.4%, K. pneumoniae 9.7%, P. mirabilis 5.6%, P. aeruginosa 3.5%

Source control: ≈ 20% of patients with removable source of infection, 67.5% vs. 72% rate of source control



Microbiological-Modified ITT Population: at least one dose of study drug + gram negative pathogen in 
urine and/or blood NON resistant to study drugs



Microbiological-Modified ITT Population: at least one dose of study drug + gram negative pathogen in 
urine and/or blood NON resistant to study drugs

In patients with baseline ESBL pathogens, 

cefepime/enmetazobactam was noninferior to 

piperacillin/tazobactam

(treatment difference 30.2% [95% CI, 13.4% to 

45.1%])



Safety



Now we can answer our questions

 Research question. Is cefepime/enmetazobactam noninferior to

piperacillin/tazobactam with respect to efficacy in adult patients with

cUTI or acute pyelonephritis? YES. What about the safety profile? IT’S

SAFE.

 Clinical question. Can we use cefepime/enmetazobactam for treating

patients with cUTI or acute pyelonephritis? IT CAN BE AN OPTION



Now we can answer our questions

 Research question. Is cefepime/enmetazobactam noninferior to

piperacillin/tazobactam with respect to efficacy in adult patients with

cUTI or acute pyelonephritis? YES. What about the safety profile? IT’S

SAFE.

 Clinical question. Can we use cefepime/enmetazobactam for treating

patients with cUTI or acute pyelonephritis? IT CAN BE AN OPTION

But, do you think that’s enough?



 Study design. cUTI definition

 Population. ≈ 60% of patients were less than 65 years old and had CCI < 3.

 Microbiology. Almost 80% of patients did not have an ESBL-Eb. Over

treatment? Appropriate empiric therapy in this setting?

 Intervention. TZP dosing q8h, 2h infusion

 Outcome. Superiority is mainly driven by microbiological eradication. But, it is

usually advisable to obtain follow-up urine cultures in cUTI or AP?

Results from a noninferiority trial can be 

extrapolated to demonstrate superiority?



• Performance in bloodstream infections

• Head to head with carbapenems in ESBL infections

• Empirical treatment in setting with high prevalence of MDR bugs

Position in the clinical setting

Future directions



Grazie per l’attenzione


