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gastroenterologist and has a special interest in interventional endoscopy and hepatobiliary 

disorders.



One day of antibiotic treatment is non-inferior to 4 - 7 days in 
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Background 

Acute cholangitis is a serious infection where bile flow obstruction allows micro-

organisms to accumulate
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Endoscopic biliary 

drainage (ERCP)
Antibiotic treatment

Optimal antibiotic 

treatment 

duration after 

ERCP? 

Source control

1 Miura F et al. Tokyo Guidelines 2018: initial management of acute biliary infection and flowchart for acute cholangitis. Journal of hepato-biliary-pancreatic 

sciences. 2018;25(1):31–40.

Treatment of acute cholangitis is based on two pillars1: 



Background
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Antibiotic stewardship

To treat patients with appropriate 

antibiotics while minimising harm 

and patient burden1-2.

United Nations

Member states at the 2024 UNGA 

reaffirmed antimicrobial 

stewardship and rational antibiotic 

use as urgent global priorities3.

Target

Acute cholangitis is a common 

infection and an actionable target 

for reducing unnecessary 

antibiotic use worldwide.

1. Antimicrobial Resistance C. Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis. Lancet. 2022;399(10325):629-55.

2. WHO AWaRe (Access, Watch, Reserve) antibiotic book, 2022: The WHO AWaRe (Access, Watch, Reserve) antibiotic book 

3. United Nations. General Assembly. Political Declaration of the High-Level Meeting on Antimicrobial Resistance : resolution / adopted by the General Assembly. United Nations; 2024.



Background
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To assess whether 1 day of antibiotic treatment is non-inferior to 4 – 7 days in 

achieving clinical cure for acute cholangitis after adequate endoscopic biliary drainage

The international Tokyo Guidelines recommend 4 – 7 days of antibiotic 

treatment after adequate endoscopic biliary drainage1 

However, observational data suggest shorter treatment may be sufficient2  

1. Gomi H et al. Tokyo Guidelines 2018: antimicrobial therapy for acute cholangitis and cholecystitis. Journal of hepato-biliary-pancr sci. 2018;25(1):3–16.

2. Haal S et al. Antimicrobial therapy of 3 days or less is sufficient after successful ERCP for acute cholangitis. UEG journal. 2020;8(4):481–8.



Study design

Open-label multicentre non-inferiority randomized 

controlled trial 

30-9-2026 20

31 participating centres across the Netherlands 

Patients with acute cholangitis after adequate 

biliary drainage and fever resolution

Blinded outcome assessment by independent adjudication committee

Randomization 1:1 ratio 1-day vs. 4 – 7 days after ERCP 

Stratification: aetiology and blood culture result 



Methods – study population 
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Acute cholangitis with a distal obstruction, with clinical signs of 

source control 

Concurrent infections requiring antibiotic treatment

Neutropenia (< 500/uL)

Use of specific immunosuppressants

Blood culture with Staphylococcus aureus, Pseudomonas aerugninosa 

or yeasts 



Methods – outcomes 
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Clinical cure*1

2

*Symptom-free by day 14 without relapse or death occurring by day 30

Relapse by day 90

(Cholangitis-related) mortality by day 90

Reported AB-related adverse events

Total follow-up time of 90 days



Methods – primary outcome

Non-inferiority margin of –7.5%

• The one-sided 95% CI for the absolute risk difference (1-day minus 4–7 days) 

must be greater than –7.5%

Sample size 

• 90% clinical cure in both groups, a one-sided 5% alpha, 80% power, 5% drop-out

• n = 416

Primary analysis

• Intention-to-treat (in case of >90% protocol adherence)
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Results - flowchart
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742 patients were assessed for eligibillity 

218 were allocated to 

1-day after ERCP 

215 were allocated to 

4 –   days after ERCP

193 in the per-protocol 

analysis 

191 in the per-protocol 

analysis

12 major protocol 

deviations
14 major protocol 

deviations

433 randomly assigned

9 recruitment errors

4 consent errors

0 lost to follow-up

5 recruitment errors

2 consent errors

3 lost to follow-up

205 in the intention-to-treat 

analysis 

205 in the intention-to-treat 

analysis 
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Results - baseline
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1-day group (n=205) 4–7-day group (n=205)

Female – no, (%) 93  (45) 85  (41)

Age – years, median (IQR) 75  (65 – 81) 74  (66 – 81)

Severity grade – no, (%) 

   Mild

   Moderate

   Severe 

87   (42)

101 (49)

17   (8)

87  (42)

97  (47)

21  (10)

Presumed aetiology, at time of randomisation – no, (%) 

   Malignant obstruction

   All other aetiologies 

20   (10)

185 (90)

21   (10)

184 (90)

Blood culture results, at time of randomisation – no, (%)

   Gram-negative bacteraemia 

   Other positive BC, negative or unknown 

72   (35)

133 (65)

74   (36)

131 (64)

Time from antibiotic initiation to ERCP – days, median (IQR) 1.5  (0.8 – 2.5) 1.5  (0.7 – 2.6)



Results – primary analysis
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Secondary outcomes – non-inferiority
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All-cause mortality 

by day 90

1 day after ERCP 4-7 days after ERCP

Cholangitis-related 

mortality by day 90

3% 1%

Diff (95% CI)

1.5% (-1.1 to ∞)

0% 1.0% (-0.6 to ∞)
1%



Secondary outcomes – superiority 
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AB treatment 

by day 30

1-day group 4–7-day

Reported AB-related 

AE by day 14 17%

Diff (95% CI)

-8% (-15 to -2)

1 day 5 days

4 (4 to 4)

8%



Results – subgroup analysis
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Conclusions and implications
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1-day of antibiotic treatment after adequate endoscopic biliary    

drainage is non-inferior to 4 – 7 days in adults with acute cholangitis

Non-inferiority was consistent across sensitivity analyses and several subgroups, 

 including gram-negative bacteraemia

Patients reported more AB-related adverse events in the 4-7-day group

A 1-day course after source control is sufficient and can be the standard    

treatment duration for acute cholangitis
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BACKGROUND: Staphylococcus aureus

▪ Leading cause of death by bloodstream 

infection worldwide

▪ Treatment traditionally involves prolonged 

intravenous antibiotics

▪Complications from long-term intravenous 

antibiotics are common

▪Better treatments are needed

Bai et al Clin Microbiol Infect 2022 

Suzuki et al OFID 2018

Global Burden of Disease 2019 Lancet 2022 
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BACKGROUND: Dalbavancin

▪ Lipoglycopeptide with potent S. aureus activity (including MRSA)

▪ Two weekly infusions of 1500 mg provides effective levels for 6 weeks

▪ FDA/EMA approved for acute bacterial skin & skin structure infection Carrothers et al 2020

MIC90 (0.06 µg/mL)

42 days
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Study Hypothesis

▪We hypothesized dalbavancin would have:

– Similar clinical efficacy

– Fewer treatment-associated adverse events

▪Resulting in dalbavancin being superior to standard of care
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METHODS: DOTS Study Design

Turner et al Trials 2022; PMID: 35578360
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▪Desirability of Outcome Ranking (DOOR) at day 70, by ITT 

METHODS: Primary Outcome

Rank Alive How many of:

1) Clinical failure

2) Infectious complications

3) SAE or AE leading to study drug 

discontinuation

Quality of 

Life

1 Yes 0 of 3

Tiebreaker 

based on 

quality of life 

score

2 Yes 1 of 3

3 Yes 2 of 3

4 Yes 3 of 3

5 No (dead) Any

Doernberg et al Clin Infect Dis 2019

King et al Clin Infect Dis 2021
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▪Secondary Outcomes

– Day 70 clinical efficacy (assessed by blinded committee)

– Adverse events by modified ITT (receipt of ≥1 study dose) 

▪Power considerations

- Powered for primary outcome

- 95% power for n=200 (with up to 12% loss to follow-up) 

- Similar power for secondary outcome (20% NI margin)  

METHODS: Secondary Outcomes & Power

Fowler et al NEJM 2006
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RESULTS: Subject Disposition

Turner et al JAMA 2025
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RESULTS: Trial Population

Turner et al JAMA 2025

Pretty typical comorbidities

~15% PWID

Median age 56
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RESULTS: Infection Characteristics

n=121 total infections among 100 subjects n=106 total infections among 100 subjects

Endovascular

19.8%

Skin

33.9%

Osteoarticular

28.9%

Pulmonary

17.4%

Skin

29.2%

Endovascular

24.5%

Osteoarticular

34.0%

Pulmonary

13.2%

Turner et al JAMA 2025
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RESULTS: DOOR Components at Day 70

Turner et al JAMA 2025
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RESULTS: DOOR Components at Day 70

Conclusion: Similar rates of survival and clinical success, 

with fewer AEs leading to dalbavancin discontinuation 

Turner et al JAMA 2025
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RESULTS: Primary Outcome

 Overall DOOR Distribution

Conclusion: Benefits/risks similar with dalbavancin vs SOC

DOOR probability: 47.7% (95% CI: 39.8%-55.7%)

Turner et al JAMA 2025
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RESULTS: Secondary Outcomes

 Non-inferiority Analysis

Dalbavancin

(n=100)

Standard of 

Care (n=100)

Clinical efficacy (95% CI) 73% (64-82) 72% (63-81)

Difference (95% CI) +1% (-12 to +14%)

Conclusion: Dalbavancin is non-inferior to 

SOC by traditional clinical efficacy

Turner et al JAMA 2025



All Rights Reserved, Duke Medicine 2007

RESULTS: Efficacy by Subgroup

Turner et al JAMA 2025
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RESULTS: Safety

Adverse Events (AEs) Dalbavancin

(n=100)

Standard of care 

(n=100)

Serious adverse events (SAEs) 43 37

Related serious AEs 2 4

AEs leading to discontinuation 3 12

-Overall similar AE rates

-Slightly more AEs leading to discontinuation with SOC

Turner et al JAMA 2025
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DOTS CONCLUSIONS

▪ Dalbavancin had similar risk/benefit to SOC, but was not superior by DOOR

▪ Dalbavancin was non-inferior to SOC by clinical efficacy

▪ Safety was overall similar between dalbavancin and SOC

▪ Dalbavancin is a viable treatment option for complicated SAB
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RESEARCH QUESTION

• Is temocillin as efficacious as carbapenems for the treatment of 
bacteraemia due to 3rd generation cephalosporin-resistant 
Enterobacterales (3GCR-E)? 



WHY THIS QUESTION

• 3GCR-E: WHO “critical group” and drivers for increasing 
carbapenem consumption worldwide → need for alternatives

• So far, no drug showed to be non-inferior to carbapenems in RCT 
• Piperacillin-tazobactam (MERINO trial)

• Fosfomycin (FOREST trial)

• Temocillin is a β-lactam, stable against ESBL and AmpC enzymes
• Narrower spectrum than carbapenems: no activity against Pseudomonas, 

Acinetobacter or anaerobes
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HOW DID WE DO (1)

• Multicentre, open-label, phase 3, 
pragmatic, investigator-initiated 
randomized clinical trial

• 29 Spanish hospitals 
• Between 2020-2024

Cogliati Dezza et al, Lancet 2026



Inclusion criteria Exclusion criteria

1. Hospitalised adult patients with monomicrobial 
bacteraemia due to Enterobacterales 

2. Resistant to cephalosporins (cefotaxime, 
ceftriaxone; and/or ceftazidime) 

3. Susceptible to temocillin (MIC ≤8 mg/L; ≤16mg/L if 
urinary source) and meropenem

4. Planned duration of IV treatment ≥4 days

1. Pregnancy or breast feeding
2. Palliative care or life expectancy <30 days 
3. Allergy to beta-lactams
4. >48h after susceptibility data available 
5. Active empirical therapy for ≥96h
6. Infections typically needing >14 days or meningitis
7. Peritoneal dialysis o continuous hemofiltration 

HOW DID WE DO (2)

Cogliati Dezza et al, Lancet 2026



Randomisation (1:1) once susceptibility is available (<48h)
Stratified according to empirical therapy and source of BSI

Temocillin, 2 g IV TID

Meropenen, 1 g IV TID
or ertapenem 1 g IV QD

Temocillin

Oral switch allowed if active oral 
drug available, after 4 days

• Ciprofloxacin
• TMP-SMX
• Amox-clav
• Fosfomycin

Carbapenem

HOW DID WE DO (3)

8-10 days 
after end of 
treatment:

Test of cure

28 days:

Mortality, 
recurrence

Cogliati Dezza et al,  Lancet 2026



Primary endpoint: clinical success in the modified intention-to-treat (mITT) population

Clinical cure at 
test-of-cure (7–10 days 
after end of treatment)

No need to stop/change 
study drug because of 

adverse event or failure

No recurrence 
(until day 28)

Alive (at day 28)

Secondary endpoints: clinical cure, mortality, recurrence, reinfections, 
microbiological cure, length of hospital stay, change in SOFA and adverse events

HOW DID WE DO (4)

Cogliati Dezza et al, Lancet 2026



HOW DID WE DO (5)

• Sample size
• Non-inferiority margin: 10%; estimated clinical success (both groups): 85%
• Power 80%, one-sided alpha 5%; 5% missed patients → 334 patients

• Primary analysis: absolute difference with 95% CI in mITT population

• Secondary analyses 
• Secondary endpoints
• Pre-defined subgroups
• DOOR analysis

Cogliati Dezza et al, Lancet 2026



MAIN RESULTS

Cogliati Dezza et al, Lancet 2026



Baseline characteristics (mITT population) Receiving 
temocillin

(n=163)

Receiving 
carbapenem*

(n=165)
Age, median (IQR), years 74 (65-82) 71 (66-77)
Female gender 59 (36·2) 47 (28·5)
Underlying conditions
Charlson Comorbidity Index, median (IQR) 2 (1-4) 2 (0-3)

Diabetes mellitus 55 (33·7) 35 (21·2)
Chronic pulmonary disease 20 (12·3) 21 (12·7)
Cancer 40 (24·5) 36 (21·8)
Chronic renal disease, moderate-severe 30 (18·4) 27 (16·4)
Chronic liver disease 12 (7·4) 11 (6·7)
Immunosuppressive therapy 40 (24·5) 37 (22·4)

Source of bacteraemia
Urinary tract 123 (75·5) 123 (74·5)
Biliary tract 17 (10·4) 15 (9·1)
Intraabdominal, non-biliary 8 (4·9) 9 (5·5)
Others 15 (9·2) 18 (10·9)

SOFA score, median (IQR) 2 (1-3) 2 (1-3)
Strict community acquisition 63 (38·7) 59 (35·8)
Treatment variables

First drug administered, appropriate 103 (63·2) 103 (62·2)
Previous days of appropriate therapy, median (IQR) 2 (1-3) 2 (1-3)
Days of IV treatment with study drug, median (IQR) 6 (4-8) 6 (4-8)
Days of therapy from randomization, median (IQR) 7·5 (6-10) 7 (6-11)
Switched to oral treatment 60 (36·8) 64 (38·8)

Meropenem, n=99
Ertapenem, n=66

Cogliati Dezza et al, Lancet 2026



72%

20%

8%

Temocillin

66%

25%

9%

Control

69%

24%

3%

<1%

3%
<1%

1%

<1%
7%

Aetiology 
Escherichia coli

Klebsiella pneumoniae

Klebsiella spp

Citrobacter freudii

Enterobacter spp

Morganella morganii

Proteus mirabilis

Other

Escherichia coli 
Klebsiella pneumoniae 

Klebsiella spp 

Citrobacter freudii 
Enterobacter spp 

Morganella morganii 
Proteus mirabilis
Others

Mechanism of cephalosporin-resistance

97%
ESBL

3%
AmpC

0
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<4 mg/L 4-8 mg/L 9-16 mg/L

Temocillin CMI (%)

Temocillin Control

Cogliati Dezza et al, Lancet 2026



Temocillin vs Control

No. events/ total no.

Absolute Difference (95%CI)

percentage points

A. Study populations

CE population

PP population

mITT population

120/150   120/151  

120/159    120/161  

120/163    121/165  

-1.0 (-7.0 to ∞)

0.5 (-8.5 to ∞)

Favour temocillinFavour carbapenem

0-10

0.3 (-7.7 to ∞)

Outcomes

Cogliati Dezza et al, Lancet 2026





Probability for temocillin group to have a better DOOR: 50.0% (95% CI 44.6 to 55.4)

163)

DOOR analysis

Cogliati Dezza et al, Lancet (in press)
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• Temocillin was non-inferior to carbapenems for the targeted 
treatment of bacteremia due to cephalosporin-resistant 
Enterobacterales → alternative to carbapenems

• Majority of UTI and biliary tract infections caused by E. coli and Klebsiella spp.
• However, subgroups analysis were consistent with the overall effect

CONCLUSION

• Frequency of temocillin-resistance

• Empirical treatment with temocillin

• AmpC-producers (low numbers) - but no reason to doubt if S

WHAT DID THIS STUDY NOT ANSWERED
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