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Accelerating scientific discoveries and advancing 
the R&D pipeline of new and innovative agents 

to treat TB and NTM lung disease.

Advancing the R&D pipeline of new and 
innovative agents to address AMR in Gram-

negative bacteria.

Accelerating and validating scientific discoveries 
in AMR. Coordinating and supporting projects 

across the AMR Accelerator.

Who are we?

WP1: Coordination and support

WP2: IT infrastructure and Data 
Management.

WP3: Communication and 
Networking
WP4: Clinical Trial Design

WP5: Animal models
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Collaboration for prevention and treatment of MDR bacterial infections 
(COMBINE)
 6 year project from Nov 2019 – Nov 2025

https://amr-accelerator.eu/project/combine



Problem:
• Animal infection models are excellent tools, yet translational gaps remain
• Methods used for study conduct & analyses impact results
• Lack of standardization hinders interpretation & comparison

Our ambitious goals:
• Develop a standardized animal infection model
• Benchmark standard model using relevant control compounds
• Establish in vivo reference strain bank supported by data from the model
• Provide framework for PK/PD analysis & mathematical modelling 
• Improve understanding of preclinical-to-clinical translation

WP5:  Animal Models & PK/PD

Improve animal infection model reproducibility and translation to 
clinical efficacy



Establish Reference Strain Bank

Improve Preclinical-to-Clinical Translation

Three main activities

• Demonstrate how to best interpret and use the data for PK/PD modeling 
• Evaluate how response in our standard model translates to the clinic 

• Identify strains that can be made available to the AMR community

• Select candidate strains that perform well in a standard model across labs

• Select appropriate model and parameters to standardize

• Generate efficacy data for control antibiotics using candidate strains

Generate & Validate a standardized infection model 



Confidential

Standardization Process
Rakel Arrazuria et.al. Expert Workshop Summary: 
Advancing towards a standardized murine model to evaluate 
treatments for AMR lung infections. Front. Microbiol., 08 September 2022 Sec. 
Antimicrobials, Resistance and Chemotherapy: https://doi.org/10.3389/fmicb.2022.988725

Rakel Arrazuria et.al. Variability of murine bacterial pneumonia models used to evaluate
antimicrobial agents. Front. Microbiol., 08 September 2022 Sec. Antimicrobials, Resistance 
and Chemotherapy: https://doi.org/10.3389/fmicb.2022.988728

https://doi.org/10.3389/fmicb.2022.988725
https://doi.org/10.3389/fmicb.2022.988728


Chosen to test based on:
• Shareability 
• Antibiogram
• Contemporary
• Characterization (if available)

Candidate strains filtered by:
• Virulence
• Standard protocol criteria
• Mortality
• Expected +/- efficacy response

Ref strains chosen for:
• Standard protocol criteria
• PK/PD characterization

Reference 
strains

Repository 
strains

Candidate 
strains

Selection of Isolates



1. Validate strains in model

 To ensure consistent virulence in the model at multiple labs (SSI, PEI, GSK)

2. Choose reference compounds

 Examples of different classes (Meropenem and Levofloxacin)

 Reasonable to work with in vivo

 Maximize given resources (collaborations)

3. Generate in vivo data

 PK from infected mice

 PD for ≥3 strains of P. aeruginosa and K. pneumoniae

Work in progress



Our goal in WP5 is to move the AMR community

FROM: TO:
1. Variability in animal models 

employed for pneumonia
2. Inconsistent strain use
3. Lack of consensus on interpretation
4. Varying application of mathematical 

modeling
5. Greater translational risk

1. Standardized & validated 
pneumonia model 

2. (At least some) reference strains
3. More informed interpretation
4. Clear PK/PD modeling framework
5. Greater confidence moving to clinic 

with new antibacterials



Outreach and collaborations with other organizations

Strains

In vivo studies

• Input and advice on both our general strategy and the chosen parameters in to 
standardize pneumonia model

• Exchange ideas on study design for validation/benchmarking studies
• Highlight insights and discuss challenges



Contact us:
IMI-COMBINE@pei.de

Share your preclinical and 
clinical pneumonia data

Conduct validation studies 
in your lab

Share isolates for repository

Would you like to collaborate with COMBINE?



vv

Acknowledgement

• Bernhard Kerscher, Division of Microbiology, Paul-Ehrlich-Institut, Langen, Germany 
• Karen E. Huber, Division of Microbiology, Paul-Ehrlich-Institut, Langen, Germany 
• Jennifer L. Hoover, Infectious Diseases Research Unit, GSK, Collegeville, Pennsylvania, 
USA

• Carina Vingsbo Lundberg, Bacteria, Parasites & Fungi, Statens Serum Institut, 
Copenhagen, Denmark

• Jon Ulf Hansen, Bacteria, Parasites & Fungi, Statens Serum Institut, Copenhagen, 
Denmark.
• Sylvie Sordello, Infectious Diseases, Evotec, Toulouse, France
• David Corbett, Infectious Diseases, Evotec, Toulouse, France
• Mohammed Atari. Cyprotex (Evotec).

• Vincent Aranzana-Climent, Department of Pharmacy, Uppsala University, Uppsala, 
Sweden

• Diego Vera, Department of Pharmacy, Uppsala University, Uppsala, Sweden

• Diarmaid Hughes, Department of Medical Biochemistry and Microbiology, Uppsala 
University, Uppsala, Sweden
• Philip Gribbon, Fraunhofer Institute for Translational Medicine and Pharmacology ITMP, 
Discovery Research ScreeningPort, Hamburg, Germany
• Yojana Gadiya, Fraunhofer Institute for Translational Medicine and Pharmacology ITMP, 
Discovery Research ScreeningPort, Hamburg, Germany

• Lena E. Friberg, Department of Pharmacy, Uppsala University, Uppsala, Sweden

• Isabelle Bekeredjian-Ding, Institute of Medical Microbiology, Immunology and 
Parasitology, University Hospital Bonn, Bonn, Germany, Division of Microbiology, Paul-
Ehrlich-Institut, Langen, Germany 

COMBINE WP5 Members



Acknowledgement

All animal experiments were ethically reviewed as per local requirements prior to commencement of work.

This presentation reflects the author’s view and neither IMI nor the European Union, EFPIA or any Associated Partners 
are responsible for any use that may be made of the information contained herein.

The AMR Accelerator projects have received funding from the Innovative Medicines Initiative 2 Joint Undertaking under grant
agreement No 853976 | 853967 | 853979 | 853932 | 853903 | 853800 | 853989 | 101007873 | 101034420. The Joint
Undertaking receives support from the European Union’s Horizon 2020 research and innovation programme and EFPIA. ERA4TB
has received additional support from Global Alliance for TB Drug Development, Bill & Melinda Gates Foundation and University of
Dundee. UNITE4TB has received funding from the Innovative Medicines Initiative 2 Joint Undertaking under grant agreement No
101007873. The JU receives support from the European Union’s Horizon 2020 research and innovation programme and EFPIA,
Deutsches Zentrum für Infektionsforschung e. V. (DZIF), and Ludwig-Maximilians-Universität München (LMU). EFPIA/AP contribute
to 50% of funding, whereas the contribution of DZIF and the LMU University Hospital Munich has been granted by the German
Federal Ministry of Education and Research.

www.imi.europa.eu

http://www.imi.europa.eu/

