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Areas of interest for randomized controlled trials (RCTs) in 
complicated urinary tract infections (cUTI)

• Diagnostics
• Aetiology – rapid identification of pathogen / susceptibility
• Biomarkers

• Treatment
• Drugs (new, neglected)
• Other management aspects

• Stewardship
• Duration of treatment
• Oral treatment for febrile/bacteraemic infections

• Prevention



Pivotal trials in cUTI for new drugs registration

• Frequent (“easy indication” for anti-gram negatives)
• High probability of success for beta-lactams, fluoroquinolone (FQ), aminoglycoside (AG)

• Typically two-arms (new vs standard), non-inferiority

• Recommendations from regulatory agencies
• Inclusion and exclusion criteria

• Endpoints

• Non-inferiority margin



Regulatory agencies recommendations for RCTs in cUTI

European Medicines Agency
EMA

U.S. Food and Drug Administration
FDA

UTI signs/symptoms Minimum no. At least 2

Criteria for complicated
Urinary retention or obstruction; 

catheter
Functional or anatomical; catheter

Pyelonephritis Yes (30-70%) Yes (30-70%)

Exclusions Prostatitis, ileal loop, V-R reflux 
Prostatitis, renal Tx, ileal loop, drug 
prophylaxis, recent pelvis trauma

Endpoint
Clinical and microbiological response 

(microbiological intention-to-treat 
population – ITTp)

Clinical and microbiological response

Non-inferiority margin 10% 10%



Issues with regulatory agencies recommendations

• Mixed of different infection types, severity, etc.

• Exclusion of complex patients

• Underrepresentation of multidrug-resistant/extensively drug-
resistant  (MDR/XDR) bacteria

• Protocols different from real clinical practice





Medical needs in cUTI

• Options for “difficult to treat” pathogens

• Extended Spectrum Beta-Lactamase (ESBL)/AmpC or carbapenemase-producing 
Enterobaterales

• Difficult-to-treat P. aeruginosa, A. baumannii

• Efficacy/safety in complex infections and specific populations

• Prostatitis, renal abscess, chronic urinary tract obstruction, chronic transcutaneous 
catheters, ileal loops…

• Renal transplant, very elderly

• Antimicrobial stewardship 

• Strategies for empirical treatment

• Oral step down, treatment duration

• Neglected drugs

• Ecological impact of different drugs



RCT with new drugs for carbapenem-resistant Gram negative bacteria

Drug Randomized trials No. of patients

CAZ-AVI None -

MER-VAB TANGO-II (Wunderink, Infect Dis Ther 2018) 32 vs 15

IMI-REL RCT: RESTORE-IMI 1 (Motsch, CID 2019) 21 vs 10

PLAZOMICIN RCT: CARE (McKinnel, NEJM 2019) 17 vs 20

ERAVACYCLINE None -

CEFIDEROCOL RCT: CREDIBLE (Bassetti, Lancet Infect Dis 2020) 101 vs 49



Neglected “oldies”

• Aminoglycosides

• Fosfomycin

• Temocillin



What to improve in RCT design for cUTI

• Better selection of patients

• Pragmatic protocols (real practice)

• Efficient designs

• Relevant research question (medical needs)

• Individualised therapy

• Outcomes: patients’ preferences; ecological impact



Empirical 
therapy

Targeted 
therapy

Oral switch Follow-up

Response and AE assessment
Additional diagnostics/procedures if needed

Oral/Intravenous? drug? Discharge?

Assesment of 
recurrences/reinfections

Pragmatic trials: reflecting the clinical pathway
and real-life resources

Initial diagnostic 
work-out

New treatment?



Protocol adapted to real-life management for target 
therapy
- Active (48h) and non-active empirical drugs allowed
- Very limited exclusion criteria
- Switch to oral drugs or parenteral ertapenem

according to AST in comparator arm
- Follow-up similar to standard practice







Conclusions 
- Fosfomycin is effective; 
- Caution with heart failure (>80 yo, chronic heart failure or renal insufficiency)
- Potential ecological advantage

Acquisition of rectal colonisaton with ceftriaxone or meropenem-R bacteria
- Fosfomycin 0/21 p=0.01
- Comparators 4/17 (23.5%)

Sojo-Dorado J et al



Difference in clinical cure: 9.6% (95% CI: -8.8 - 28.0)
- Fosfomycin 36/48 (75.0%)
- Ciprofloxacin 30/46 (65.2%)



Oral fosfomycin trometamol as step-down therapy for febrie/bacteraemic UTI

Sojo-Dorado et al, JAC 2023

FOREST



• Primary outcome: colonisation with 3rd-generation cephalosporin-R 
Enterobacterales and/or toxin-producing C. difficile 

• Secondary outcomes: 
• Clinical and bacteriological response

• Early and late response

• Response in predefined subgroups 









• Mortality

• Clinical cure

• Microbiological cure

• Recurrence/reinfection

• Length of stay, readmission

• Colonization/superinfection by 
multidrug-resistant organisms (MDRO)

• Adverse events (mild to severe)

Probability of having a 
better DOOR

Desirability of outcome
ranking (DOOR)



Clin Infect Dis 2022



Howard-Anderson et al, Clin Infect Dis 2022





Walker SA et al. Lancet Infect Dis 2021





POS-cUTI: OBJECTIVES

• Overarching objective
• To build a sustainable European network to facilitate clinical studies in cUTI

• Strategical objectives
• To evaluate best practices related to patient enrolment and data collection
• To collect information supporting the design of innovative clinical trials
• To align local practices in diagnosing and treating cUTI

• Scientific objectives
• To describe the patient population with cUTI and the microbiological aetiology of cUTI
• To delineate the outcomes of patients with cUTI (cure/failure, mortality, length of stay)
• To identify the outcome predictors overall and in subgroups
• To describe variations in current practices in treating cUTI in the study sites.

nb. POS : Perpetual Observational Study



POS-cUTI

• High number of sites, recruiting 50-100 cUTI cases per year

• Observational, prospective cohort

• Informed consent

• Criteria, follow-up and data similar to RCT but simplified

• Quality monitoring

• Preservation of isolates depending on local resources 



Countries and number of sites: 
(41 sites and 15 countries)

1. BELGIUM: 2
2. CYPRUS: 2
3. DENMARK: 1
4. FRANCE: 3
5. GERMANY: 2
6. GREECE: 3
7. ITALY: 6 
8. THE NETHERLANDS: 1
9. PORTUGAL: 4
10.ROMANIA: 1
11.SERBIA: 3
12.SPAIN: 7 
13.SWEDEN:1
14.TURKEY: 2
15.UK: 3
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POS-cUTI: recruiting sites



POS-cUTI: recruitment
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POS-cUTI: summary of data (June 2023, n=600)
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Conclusions

• Important medical questions in cUTI to be answered

• Innovative designs may allow
• Higher efficiency (simple size, procedures, several questions)

• Wider applicability of results

• ECRAID POS-cUTI may be instrumental for the design and development 
of innovative trials
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How to interpret platform in the context of SNIP

• Can test multiple primary questions within one core protocol with 
multiple associated domains governed by their protocols

• Combines opportunity of conducting gold-standard clinical trials (CTs) 
with adaptations to emerging evidence and agents of interest

• Is “planned to be flexible” but references an overarching patient 
population, disease or outcome assessment

• Can accommodate a range of innovative designs under a coherent 
governance structure



SNIP-AFRICA objectives

Build a sustainable architecture and governance structureBuild

Implement an adaptive trial in the ‘Extended Spectrum 
Beta-Lactamase (ESBL) drug-regimen’ domainImplement

Conduct pharmacokinetic studies in the ‘dose’ domainConduct

Survey neonatal sepsis epidemiology and managementSurvey

Provide training on innovative CTs and neonatal sepsisProvide

Engage with families, clinicians and regulatorsEngage



SNIP-AFRICA consortium



Clinical trials 1: PRECISION

Open label, single arm, opportunistic study to evaluate the 
pharmacokinetics and safety of colistin and colistin loading dose in 
neonates, infants, and children less than 2 years

• Co-development of Pharmacokinetics (PK) appendix for neonatal and 
infant antibiotic dose finding or confirmation

• Development of electronic case report forms (eCRFs) to facilitate 
standardised data collection

• Development of a template for pharmacometrics analysis plan



Clinical trials 2: NeoSep1 - SNIP

An open label randomised controlled trial comparing novel 
combination and currently used antibiotic regimens for the empiric 
treatment of neonatal sepsis

• Co-development of appendix for the ESBL drug regimen domain

• Development of eCRFs and web-enabled data collection



Why is NeoSep1 needed?

• Disproportionate burden of AMR in neonates ​

• Increasing antimicrobial resistance to WHO recommended therapy​

• Estimated 214,000 neonatal sepsis deaths/year due to multidrug 
resistance (MDR) organisms ​

• Enterobacterales & extended spectrum beta-lactamases (ESBL) dominate 



Findings from NeoOBS

Resistance among K. pneumoniae Resistance among E. coli

Russel, Stöhr, Bielicki et al. Plos Med. 2023



Findings from NeoOBS

Deviations from WHO guidance Frequent escalation and switching

Russel, Stöhr, Bielicki et al. Plos Med. 2023



Challenges of NeoSep1

• Neonatal sepsis challenging to identify & define​

• Multiple bacterial aetiologies & increasing AMR​

• No single “accepted” standard of care​

• Primary analysis as pairwise comparison with standard of care (SOC) 
inappropriate



PRACTical – NeoSep1 

• Personalized selection of regimens + 
network meta-analysis approach​

• Sequential Multiple Assignment 
Randomisation (SMART) design to 
allow escalation to second line 
randomised options ​​

• Sites decide the range of acceptable 
1st and 2nd line options ​

• NeoSep Severity Score to define high 
risk population & Recovery Score to 
define response 



Trial schema NeoSep1



Example – adaptations in NeoSep1

Identification 
of locally 

relevant 1st

and 2nd line 
treatment 
regimens 

from 
NeoSep1 
options*

Examples of 
neonatal 

sub-
populations

Local factors

Birth

Pre-term 

Inborn

Sepsis 
onset

Early onset

Term

* Local protocols and practice, not 
centrally determined

Outborn

NeoSep1: site-specific factors and trial population

Late onset



Treatment regimens options: 1st

randomisation 

Ampicillin + gentamicin*

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Fosfomycin + flomoxef

Flomoxef + amikacin

Piperacillin-tazobactam

Piperacillin-tazobactam + amikacin

Ceftazidime

Ceftazidime + amikacin

Meropenem

1st and 2nd randomisation options may include any of the following regimens

Treatment regimens options: 2nd

randomisation 

Cefotaxime or ceftriaxone

Fosfomycin + amikacin

Fosfomycin + flomoxef

Flomoxef + amikacin

Piperacillin-tazobactam

Piperacillin-tazobactam + amikacin

Ceftazidime

Ceftazidime + amikacin

Meropenem
Novel regimens

WHO recommended regimens
or broad spectrum antibiotics

for neonatal use

Locally selected therapy Locally selected therapy

Note: glycopeptides, 
metronidazole, antifungals and 
antivirals may be added to any 
regimen as deemed clinically 
necessary

*ampicillin can be substituted 
for cloxacillin, benzylpenicillin or 
amoxicillin dependent on local 
penicillin policy/availability
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WHO recommended regimens
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for neonatal use

Locally selected therapy Locally selected therapy
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metronidazole, antifungals and 
antivirals may be added to any 
regimen as deemed clinically 
necessary

*ampicillin can be substituted 
for cloxacillin, benzylpenicillin or 
amoxicillin dependent on local 
penicillin policy/availability
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Platform structure - 1

WP2

WP4

WP5

Routine clinical screening and data capture protocol for suspected 
neonatal sepsis and blood culture (BC) isolates

Standardised approach to data collection and presentation

PK appendix for neonatal and infant dose finding and 
confirmation

Standardised approach to data collection and analysis

Drug-regimen in ESBL high-prevalence settings domain appendix

Standardised approach to data collection and analysis

WP3

WP7



Work Package 4
PK for antibiotics of 

interest

Feeds into

Work Package 5
Addition of new antibiotic for 

efficacy evaluation within 
PRACTical design (NeoSep1)

Dose for antibiotic of 
interest confirmed

Development of 
key data 

collection 
package for PK 

study

Work Package 
3

Template 
protocols for 
neonatal PK 

studies
Work Package 7

Regulatory engagement

Co-development of regulatory 
framework



Platform structure - 2

WP2

WP4

WP5

Online training: Laboratory practice and workflow

Microbiological laboratory techniques (basic and advanced)

Online training: Pharmacometric modelling and 
simulation approaches

Pharmacokinetic assays and associated laboratory 
techniques

Online training: Methodology and implementation of CTs

Planning, implementation and management of trials, 
including data management (DM)

WP6

WP7



Work Package 2
Micro monitoring

Work Package 5
AMR emergence analysis for 
antibiotics being used within 
PRACTical design (NeoSep1)

Bacteria identification 
and emergence of 

resistance

Development of 
key data 

collection 
package for 

microbiology

Work Package 6
Capacity 

building for 
microbiological 
surveillance in 
sub-Saharan 
Africa (SSA)

Work Package 7
Regulatory engagement

Co-development of regulatory 
framework
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Join us for our next webinars!

Registration links and more information soon available on: 

revive.gardp.org/webinars 

Thursday 12 October 2023, 14:00-15:00 CEST

AMR Discussion webinar:

Market interventions to improve access to antibiotics for resistant infections

Speakers : 

• Procurement interventions: Brenda Waning (GDF)

• Market intelligence, sharing and coordination: Wesley Kreft (i+Solutions)

• Financial instruments: Hema Srinivasan (MedAccess)

• Exploring how economic and procurement tools can improve access to antibiotics in LMICs: Kim Faure 

(SECURE)

Wednesday 27 September 2023, 14:00-15:00 CEST

Antibiotic shortages: causes, consequences, and solutions

Speakers : Esmita Charani, Jennifer Cohn, Kopano Klaas & Chaitanya Koduri

revive.gardp.org/webinars


Check out the latest REVIVE updates

On the REVIVE website (revive.gardp.org/webinars)

In our newsletters

On Twitter and LinkedIn



Thank you for joining us
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