
Clinical trial platforms for new 
and neglected antimicrobials

20 September 2023

Guest speakers: Jesús Rodríguez-Baño & Julia Bielicki

Moderator: Marc Bonten

Host: Shirine Derakhshani (GARDP)



REVIVE

Capture essential R&D technical knowledge and share expertise 

with the global community through the REVIVE website 

(revive.gardp.org).



Webinar recordings

revive.gardp.org/webinars



Antimicrobial Viewpoints

revive.gardp.org/antimicrobial-viewpoints



Antimicrobial Encyclopaedia

revive.gardp.org/resources/encyclopaedia



How to submit your questions

The presentation will be 

followed by an interactive 

Q&A session.

Welcome to the webinar. The presentation will start shortly.

Please submit your 

questions via the 

óquestionsô window. We 

will review all questions 

and respond to as many 

as possible after the 

presentation.

If your question is 

addressed to a specific 

speaker, please include 

their name when 

submitting the question.



This webinar was developed in collaboration with Ecraid.

https://www.ecraid.eu/



Todayôs speakers

Clinical trial platforms for new and neglected 

antimicrobials

Jesús Rodríguez-Baño

Professor of medicine,

University of Seville (Spain)

&

Infectious Diseases division,

Hospital Universitario Virgen Macarena (Spain)

Moderator:

Marc Bonten

Professor of molecular epidemiology of infectious diseases, 

University Medical Centre Utrecht (The Netherlands)

Julia Bielicki

Senior consultant in paediatric infectious diseases,

University of Basel Childrenôs Hospital (Switzerland)

&

Reader in paediatric infectious diseases, 

St Georgeôs, University of London (UK)



Jesús Rodríguez-Baño

Jesús Rodríguez-Baño is a specialist in Internal Medicine and has an expert 

degree in Epidemiology and Clinical Research. He is Past-President of the European 

Society of Clinical Microbiology and Infectious Diseases (ESCMID), and Editor of 

Clinical Microbiology and Infection. 

He is Head of the Infectious Diseases Division at Hospital Universitario Virgen 

Macarena (HUVM) and Full Professor of Medicine at the University of Seville, Spain. 

Jesús has authored more than 400 peer-reviewed articles and has been a leader or 

partner in several research projects funded by the European Union. He was member 

of the Scientific Advisory Board of the Joint Programming Initiative on Antimicrobial 

Resistance (JPIAMR) of the European Union. 

His areas of interest include antimicrobial resistance (clinical epidemiology, control 

and treatment), antimicrobial use, bloodstream infections, UTI and healthcare-

associated infections.



Trials in cUTI
Opportunities from POS-cUTI/ecraid

Jesús Rodríguez-Baño

Infectious Diseases división, Hospital Universitario Virgen Macarena

Departmentof Medicine, University of Sevilla

BiomedicineInstitute of Sevilla



Conflictsof interest

ÅNone

Å(Funding from Innovative Medicines Initiative, European Union + 
EFPIA)



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

ÅDiagnostics
ÅAetiologyςrapid identificationof pathogen/ susceptibility
ÅBiomarkers

ÅTreatment
ÅDrugs(new, neglected)
ÅOthermanagementaspects

ÅStewardship
ÅDurationof treatment
ÅOral treatment for febrile/bacteraemicinfections

ÅPrevention



Pivotal trials in cUTIfor new drugs registration

ÅCǊŜǉǳŜƴǘ όάŜŀǎȅ ƛƴŘƛŎŀǘƛƻƴέ ŦƻǊ ŀƴǘƛ-gram negatives)
ÅHigh probability of success for beta-lactams, fluoroquinolone(FQ), aminoglycoside (AG)

ÅTypically two-arms (new vs standard), non-inferiority

ÅRecommendations from regulatory agencies
ÅInclusion and exclusion criteria

ÅEndpoints

ÅNon-inferiority margin



Regulatory agencies recommendations for RCTs in cUTI

European Medicines Agency
EMA

U.S. Food and Drug Administration
FDA

UTIsigns/symptoms Minimumno. 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 

(microbiologicalintention-to-treat 
population ςITTp)

Clinical and microbiological response

Non-inferiority margin 10% 10%



Issues with regulatory agencies recommendations

ÅMixed of different infection types, severity, etc.

ÅExclusion of complex patients

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

ÅProtocols different from real clinical practice





Medical needs in cUTI

ÅhǇǘƛƻƴǎ ŦƻǊ άŘƛŦŦƛŎǳƭǘ ǘƻ ǘǊŜŀǘέ ǇŀǘƘƻƎŜƴǎ

ÅExtended Spectrum Beta-Lactamase (ESBL)/AmpCor carbapenemase-producing 
Enterobaterales

ÅDifficult-to-treat P. aeruginosa, A. baumannii

ÅEfficacy/safety in complex infections and specific populations

ÅProstatitis, renal abscess, chronic urinary tract obstruction, chronic transcutaneous 
ŎŀǘƘŜǘŜǊǎΣ ƛƭŜŀƭ ƭƻƻǇǎΧ

ÅRenal transplant, very elderly

ÅAntimicrobial stewardship 

ÅStrategies for empirical treatment

ÅOral step down, treatment duration

ÅNeglected drugs

ÅEcological impact of different drugs



RCT with new drugsfor carbapenem-resistantGram negativebacteria

Drug Randomizedtrials No.of patients

CAZ-AVI None -

MER-VAB TANGO-II (Wunderink, InfectDisTher2018) 32 vs 15

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

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

ERAVACYCLINE None -

CEFIDEROCOL RCT: CREDIBLE (Bassetti, Lancet InfectDis2020) 101 vs 49



bŜƎƭŜŎǘŜŘ άƻƭŘƛŜǎέ

ÅAminoglycosides

ÅFosfomycin

ÅTemocillin



What to improve in RCT design for cUTI

ÅBetter selection of patients

ÅPragmatic protocols (real practice)

ÅEfficient designs

ÅRelevant research question (medical needs)

ÅIndividualised therapy

ÅhǳǘŎƻƳŜǎΥ ǇŀǘƛŜƴǘǎΩ ǇǊŜŦŜǊŜƴŎŜǎΤ ŜŎƻƭƻƎƛŎŀƭ ƛƳǇŀŎǘ



Empirical 
therapy

Targeted 
therapy

Oral switch Follow-up

Response and AE assessment
Additional diagnostics/procedures if needed

Oral/Intravenous? drug? Discharge?

Assesmentof 
recurrences/reinfections

Pragmatictrials: reflecting the clinicalpathway
and real-life resources

Initial diagnostic 
work-out

New treatment?



Protocoladaptedto real-life managementfor target 
therapy
- Active (48h) and non-active empiricaldrugsallowed
- Verylimited exclusioncriteria
- Switchto oral drugsor parenteral ertapenem

accordingto AST in comparatorarm
- Follow-up similar to standard practice







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

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

Sojo-Dorado J et al



Differencein clinicalcure: 9.6% (95% CI: -8.8 - 28.0)
- Fosfomycin 36/48 (75.0%)
- Ciprofloxacin 30/46 (65.2%)



Oral fosfomycintrometamol as step-down therapy for febrie/ bacteraemicUTI

Sojo-Dorado et al, JAC 2023

FOREST



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

ÅSecondary outcomes: 
ÅClinical and bacteriological response

ÅEarly and late response

ÅResponse in predefined subgroups 









ÅMortality

ÅClinical cure

ÅMicrobiological cure

ÅRecurrence/reinfection

ÅLength of stay, readmission

ÅColonization/superinfection by 
multidrug-resistant organisms (MDRO)

ÅAdverse events (mild to severe)

Probability of having a 
better DOOR

Desirabilityof outcome
ranking (DOOR)



ClinInfectDis2022



Howard-Anderson et al, ClinInfectDis2022





Walker SA et al. Lancet InfectDis2021





POS-cUTI: OBJECTIVES

ÅOverarching objective
ÅTo build a sustainable European network to facilitate clinical studies in cUTI

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

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

nb.POS : Perpetual Observational Study



POS-cUTI

ÅHigh number of sites, recruiting 50-100 cUTIcases per year

ÅObservational, prospective cohort

ÅInformed consent

ÅCriteria, follow-up and data similar to RCT but simplified

ÅQuality monitoring

ÅPreservation of isolates depending on local resources 



Countriesand numberof 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: recruitingsites



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

ÅImportant medical questions in cUTIto be answered

ÅInnovative designs may allow
ÅHigher efficiency (simple size, procedures, several questions)

ÅWider applicability of results

ÅECRAID POS-cUTImay be instrumental for the design and development 
of innovative trials
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How to interpret platform in the contextof SNIP

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

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

ÅLǎ άǇƭŀƴƴŜŘ ǘƻ ōŜ ŦƭŜȄƛōƭŜέ ōǳǘ ǊŜŦŜǊŜƴŎŜǎ ŀƴ ƻǾŜǊŀǊŎƘƛƴƎ ǇŀǘƛŜƴǘ 
population, disease or outcome assessment

ÅCan accommodate a range of innovative designs under a coherent 
governance structure



SNIP-AFRICA objectives

Build a sustainable architecture and governance structureBuild

LƳǇƭŜƳŜƴǘ ŀƴ ŀŘŀǇǘƛǾŜ ǘǊƛŀƭ ƛƴ ǘƘŜ Ψ9ȄǘŜƴŘŜŘ {ǇŜŎǘǊǳƳ 
Beta-Lactamase (ESBL) drug-ǊŜƎƛƳŜƴΩ ŘƻƳŀƛƴImplement

/ƻƴŘǳŎǘ ǇƘŀǊƳŀŎƻƪƛƴŜǘƛŎ ǎǘǳŘƛŜǎ ƛƴ ǘƘŜ ΨŘƻǎŜΩ ŘƻƳŀƛƴConduct

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 ofcolistin and colistin loading dose in 
neonates, infants, and children less than 2 years

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

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

ÅDevelopment of a template for pharmacometrics analysis plan



Clinical trials2: NeoSep1 - SNIP

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

ÅCo-development of appendix for the ESBL drug regimen domain

ÅDevelopment of eCRFs and web-enabled data collection



WhyisNeoSep1 needed?

Å5ƛǎǇǊƻǇƻǊǘƛƻƴŀǘŜ ōǳǊŘŜƴ ƻŦ !aw ƛƴ ƴŜƻƴŀǘŜǎ 

ÅLƴŎǊŜŀǎƛƴƎ ŀƴǘƛƳƛŎǊƻōƛŀƭ ǊŜǎƛǎǘŀƴŎŜ ǘƻ ²Ih ǊŜŎƻƳƳŜƴŘŜŘ ǘƘŜǊŀǇȅ

ÅEstimated 214,000 neonatal sepsis deaths/year due to multidrug 
ǊŜǎƛǎǘŀƴŎŜ όa5wύ ƻǊƎŀƴƛǎƳǎ 

ÅEnterobacterales & extended spectrum beta-lactamases (ESBL) dominate 



Findingsfrom NeoOBS

Resistance amongK. pneumoniae Resistance amongE. coli

Russel, Stöhr, Bielicki et al. PlosMed. 2023



Findingsfrom NeoOBS

Deviationsfrom WHO guidance Frequent escalationand switching

Russel, Stöhr, Bielicki et al. PlosMed. 2023



Challenges of NeoSep1

ÅbŜƻƴŀǘŀƭ ǎŜǇǎƛǎ ŎƘŀƭƭŜƴƎƛƴƎ ǘƻ ƛŘŜƴǘƛŦȅ ϧ ŘŜŦƛƴŜ

ÅMultiple bacterial aetiologies ϧ ƛƴŎǊŜŀǎƛƴƎ !aw

Åbƻ ǎƛƴƎƭŜ άŀŎŎŜǇǘŜŘέ ǎǘŀƴŘŀǊŘ ƻŦ ŎŀǊŜ

ÅPrimaryanalysis as pairwise comparison with standard of care (SOC) 
inappropriate



PRACTicalςNeoSep1 

ÅPersonalized selection of regimens + 
network meta-ŀƴŀƭȅǎƛǎ ŀǇǇǊƻŀŎƘ

ÅSequential Multiple Assignment 
Randomisation (SMART) design to 
allow escalation to second line 
randomised ƻǇǘƛƻƴǎ 

ÅSites decide the range of acceptable 
мǎǘ ŀƴŘ нƴŘ ƭƛƴŜ ƻǇǘƛƻƴǎ 

ÅNeoSep Severity Score to define high 
risk population & Recovery Score to 
define response 



Trial schema NeoSep1



Exampleςadaptationsin 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 recommendedregimens
or broad spectrumantibiotics

for neonataluse

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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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 recommendedregimens
or broad spectrumantibiotics

for neonataluse

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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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

Standardisedapproach to data collection and analysis

Drug-regimen in ESBL high-prevalence settings domain appendix

Standardisedapproach 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 : 

Å Procurement interventions: Brenda Waning (GDF)

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

Å Financial instruments: Hema Srinivasan (MedAccess)

Å 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

