
Introducing...    DRIVE-AB  
 

• Funded by the Innovative Medicines Initiative 

 

• 16 public and 7 private partners from 12 countries 

 

• Searching and providing answers to the following issues: 

 - Reducing antibiotic resistance through responsible 
antibiotic use 

 

 - Identifying how, through new economic models, to 
incentivise the  discovery and development of novel 
antibiotics 

 
www.drive-ab.eu 



DRIVE-AB consortium 

The British Society for Antimicrobial Chemotherapy UK 
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Chatham House  UK 
London School of Economics and Political Science  UK 
Norwegian Institute of Public Health  Norway 
Tel-Aviv Sourasky Medical Center  Israel 
Radboud University Nijmegen Medical Centre  Netherlands 
University of Antwerp  Belgium 
University of Geneva  Switzerland 
University of Heidelberg  Germany 
University of Lorraine  France 
University of Rijeka Croatia 
University of Strathclyde UK 
University of Tübingen  Germany 
Uppsala University  Sweden 
Wageningen University  Netherlands 

Astellas Pharma Europe 
AstraZeneca  
Merck /Cubist 
F. Hoffmann-La Roche 
GlaxoSmithKline R&D  
Pfizer 
Sanofi-Aventis R&D 



DRIVE-AB Work Packages 

• WP1A: Define “responsible” use of antibiotics and its measures 

• WP1B: Set, communicate and revise public health priorities  

• WP1C: Develop antibiotic valuation models  

• WP2: Create, test and validate new economic models  

 
October 2014  October 2017 

    

 



Today’s agenda at ECCMID 2016 

 
 12:05  What is the definition of responsible use? Methods and results 
 of the DRIVE-AB project  
 Inge Gyssens, Jeroen Schouten and Marlies Hulscher  
12:30  Quantitative metrics and quality indicators to assess antibiotic 
 use. Output of the DRIVE-AB project  
 Céline Pulcini, Benedikt Huttner and Vera Vlahovic-Palcevski  
12:55  Overview of proposed online outputs (learning material) from 
 today Céline Pulcini  
13:00  Faculty-led discussion 
 How do we achieve consistency in the definition of responsible 
 use and implementation of quantitative metrics and quality 
 indicators of responsible antibiotic use across Europe/the 
 world?  



Terminology of responsible use 
Definition and how to build a 
framework 
 

Inge C Gyssens MD PhD 
Professor of Infectious Diseases 



Case study 
 

Will gonorrhoea still be treatable in the next decade? 

 
The World Health Organisation estimates that in 2012, gonoccocal infections 
represented 106 million of the estimated 498 million new cases of curable 
sexually transmitted infections that occur globally every year. 

CDC website  http://www.cdc.gov/std/gonorrhea/ 
Gonorrhea has progressively developed resistance to the antibiotic drugs. 
Following the spread of gonococcal fluoroquinolone resistance, 
 the cephalosporin antibiotics have been the foundation of recommended  
treatment for gonorrhea.  
The emergence of cephalosporin-resistant gonorrhea would significantly  
complicate the ability of providers to treat gonorrhea successfully,  
since we have few antibiotic options left that are simple, well-studied,  
well-tolerated and highly effective.  
It is critical to continuously monitor antibiotic resistance in Neisseria gonorrhoeae  
and encourage research and development of new treatment regimens. 



1930 

• Shown AMR to 
sulphonamides 

1940s – 
1950s 

• Increasing 
penicillin MICs 

1960 

• Chromosomally 
mediated 
penicillin 
resistance 

Mid 1970s  

• Plasmid 
mediated 
penicillinase 
producing N 
gonorrheae 

Late 1970s 

• Penicillin no 
longer effective 
as treatment  

Lewis DA. Global resistance of Neisseria gonorrhoeae: when 

theory becomes reality. Curr Opinion Infect Dis 2014; 27:62–67 

Case study 
 

What is the history of antibiotic resistance to N. 
gonorrhoeae? 

 



1970s  

• Decreased 
susceptibility 
towards 
tetracycline 

1980s 

• High level 
tetracycline 
resistance 

• Introduction 
quinolones as 
treatment 

1990s 

• Treatment 
failures of both 
low and high 
dose quinolones  

2001 

• Gonococcal 
resistance to 3rd 
generation 
cephalosporins in 
Japan 

Lewis DA. Global resistance of Neisseria gonorrhoeae: when 

theory becomes reality. Curr Opinion Infect Dis 2014; 27:62–67 

Case study 
 

What is the history of antibiotic resistance to N. 
gonorrhoeae? 

 

… 



HAVE THESE ANTIBIOTICS BEEN 
USED RESPONSIBLY? 



DRIVE-AB Aims of WP1A 

Obtain global consensus on: 

  1. Definition of responsible antibiotic use 

  2. Quantity metrics of responsible antibiotic use 

  3. Quality indicators of responsible antibiotic use 

Identify: 

  4. Variation factors for responsible antibiotic use 

  5. Barriers to and enablers of responsible antibiotic use 

 

 Conceptual framework for a standard of responsible use 

 

 



Responsible antibiotic use 

.... 



ANTIMICROBIAL STEWARDSHIP 

Definition? 



“The primary goal of antimicrobial stewardship 
is to optimize clinical outcomes while 
minimizing unintended consequences of 
antimicrobial use, including toxicity, the 
selection of pathogenic organisms…,and the 
emergence of resistance.” 

A secondary goal …… is to reduce health care 
costs without adversely impacting quality of 
care.” 

Dellit  T et al. Clin Infect Dis 2007; 2007; 44:159–77. 

http://www.jstor.org/stable/pdfplus/10.1086/665010.pdf?acceptTC=true 
 

http://www.jstor.org/stable/pdfplus/10.1086/665010.pdf?acceptTC=true
http://www.jstor.org/stable/pdfplus/10.1086/665010.pdf?acceptTC=true


Definition of responsible antibiotic use 

• Lack of consensus on what responsible, appropriate, 
prudent, rational, safe … antibiotic use is. 

• Literature search in MEDLINE database (since 1966) 

                       antibiotic stewardship [tiab] OR 

                       antimicrobial stewardship [tiab] OR  

                       antibiotic policies [tiab] OR  

                       antibiotic policy [tiab] 

 

• Papers discussing general principles of antibiotic stewardship 

 

• Complementary website search 

 
 

 



WP1A stakeholders for ‘responsible use definition’ survey 
 
 A. Medical Community   

GPs, Medical specialists, Clinical Societies, Pharmacists and Clinical 

Pharmacologists, Nurses 
 
B. Patients/Global Public Health 
Patient societies, Public health, (bio)ethicists/jurists  
 
C. R&D/Pharmaceutical Industry 
Big pharma, SME’s, Economists, Health Economists  
 
D. Payers/Policy makers/Government/Regulators 

 

 
 

Definition of Responsible use 

Systematic Review 



• Systematic Review:  162 papers 
    Complementary website search of 10 organizations 
 
• Division of statements into domains (n=21) 
 
• Online survey (SurveyMonkey) stakeholders – April 2016 
    For each domain: one formulation is proposed  
    ‘Do you agree with …..?’ 
 
• Consensus teleconference with stakeholders 
• Public consultation  on www.drive-ab.eu 

 

Method and planning 

Definition of Responsible use 

Systematic Review and procedure 



Definition of Responsible use 

Systematic Review 



1. Indication 
2. Microbiological 

Diagnostics 

 
3. Antibacterial 

activity 

4. Antibiotic 
Spectrum 

5. Dose, PK/PD, 
Interval 

6. Duration 7. Route 8. Timing 

 
9. Drug Interactions 

 

10. Documentation 
in medical file 

11. Access/availability 12. Costs 

13. Patient 
compliance 

14. Patient Outcome 15. Toxicity 
16. Unintended 
consequences  

(C. difficile) 

17.Resistance 
& 

Effectiveness  
in the future 

18. Resistance 
Surveillance 

19. Evidence-Based 
guidelines 

20. Resources 

21. Education 

21 Domains of Responsible Antibiotic Use 

1. Definition of Responsible use 

Systematic Review results 
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Microbiological Diagnostics 

 
Patient  
compliance 
 

Education 

Graphic design:  Charlotte Vanderputte 



 Case study Gonorrhoea  
What needs to be done? (not limiting) 

• Access/availabilty/regulations for older and new drugs 
• Public health programmes - surveillance 
• Treatment based on (fast and cheap) microbiological test 
• Patient compliance 
• Outcome: testing if treatment is effective 

– Rapid identification of treatment failure 
– Surveillance of cephalosporin resistance 
 
– Culture (>72h after treatment) 
– Alternative NAAT* (>7 days after treatment) 

*Nucleic acid amplification test 



  
 
• Online questionnaire (Survey Monkey) 
            Do you agree to include this domain in the definition of responsible use? 

   Yes, No, reason(s) for disagreement    

 
• Teleconference/webex discussion (disagreements and additions of  
      domains) summer of 2016 
 
• Consensus from experts/stakeholders from the 4 groups  
 from all continents 
 
      
 
 
 

Hermanides et al., 2008;  
Schouten et al., 2005,  
Van den Bosch et al. 2014   

 

Definition of responsible use 
  

 
Next research steps 
 
RAND-modified Delphi method - Stakeholder consensus   



 
Partners in the project  

• Radboud University Medical 
Center Nijmegen 

Annelie Monnier 
Marlies Hulscher 
Jeroen Schouten 
Bart-Jan Kullberg 
 
• University of Lorraine 
Marion Le Maréchal 
Gianpiero Tebano 
Céline Pulcini 

 

• University of Antwerp 
Ann Versporten 
Niels Adriaenssens 
Herman Goossens 

 

• University of Geneva 
Veronica Zanichelli 
Benedikt Huttner 
 

 

 
 
• University of Rijeka  
Mirjana Stanic 
Romina Milanic 
Vera Vlahovic-Palcevski 
 

 
• EFPIA partners  
Barry Eisenstein& Elizabeth Hermsen, Merck 
Nathalie Baillon-Plot & Charles Knirsch, Pfizer 
Abdel Oualim, Sanofi 
Andreas Karas, Astellas 

The research leading to these results has received support from 
the Innovative Medicines Initiative Joint Undertaking under 
grant agreement n°115618 [Driving re-investment in R&D and 
responsible antibiotic use – DRIVE-AB – www.drive-ab.eu ], 
resources of which are composed of financial contribution from 
the European Union’s Seventh Framework Programme 
(FP7/2007-2013) and EFPIA companies’ in kind contribution. 


