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The end of antibiotic research ?

Boucher H W et al. Clin Infect Dis. 2009;48:1-12
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No new antibiotics: is it true ? 

•
 

A recent article in Genetic Engineering & Biotechnology News 
identified 66 companies involved in antibiotic research, 86% of 
which are either small or medium-sized.

•
 

A paper in Journal of Antibiotics (Tokyo)2 lists 22 new antibiotics 
launched since 2000 and discusses the development status, mode of 
action, spectra of activity, historical discovery and origin of the drug 
pharmacophore

 
(natural product, natural product derived, synthetic or 

protein/mammalian peptide) of 49 compounds and 6 -lactamase/- 
lactam combinations in active clinical development are discussed. 

1.

 

Genetic Engineering and Biotechnology News 14 Aug 2013

 
http://www.genengnews.com/insight-and-intelligenceand153/biopharmas-drive-antibiotic-development/77899874/

 

Last

 

accessed: 8 May 2014

2.

 

Butler et al Journal of Antibiotics (Tokyo) 2013;66:571–591

http://www.genengnews.com/insight-and-intelligenceand153/biopharmas-drive-antibiotic-development/77899874/
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New antibiotics: up to phase I – II …

•
 

As of February 2014, there are at least 45 new antibiotics with the 
potential to treat serious bacterial infections in clinical development for 
the U.S. market. 

•
 

The success rate for drug development is low (at best, only 1 in 5 
candidates that enter human testing will be approved for patients)

The PEW Charitable Trusts (Health Initiatives)
http://www.pewhealth.org/other-resource/antibiotics-currently-in-clinical-development-85899541594
Last accessed: 8 May 2014

http://www.pewhealth.org/other-resource/antibiotics-currently-in-clinical-development-85899541594
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New antibiotics: up to phase I – II and III

•
 

There are at least 53 systemic antibiotic NCEs in clinical development, 
of which 13 have reached Phase III testing.

BioCentury

 

Publications, Inc. , 2012
http://www.biocentury.com/antibioticsncepipeline.htm
Last accessed: 8 May 2014

http://www.biocentury.com/antibioticsncepipeline.htm
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So what is the real reason ? 

Boucher H W et al. Clin Infect Dis. 2009;48:1-12
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The "Qualy" of antibiotics (*)

•
 

The quality-adjusted life year or quality-adjusted life-year (QALY) is a 
measure of disease burden, including both the quality and the quantity of life 
lived. It is used in assessing the value for money of a medical intervention.

•
 

If antibiotics prolong your life of 2 to 10 years, and the cost of one year of 
your life is 20,000 euros, then the value of the "Qualy" of an antibiotic 
treatment is 40,000 to 200,000 euros

•
 

But the real cost and reimbursement of an antibiotic treatment is MUCH less

•
 

For comparison, the cost of an anticancer treatment for 1 year survival is…. 
up to 20,000 to 70,000 euros…

 
(and the accepted "Qualy" is close to that)

•
 

Find where the problem lies…

* inspired by Hollis & Ahmed, Preserving Antibiotics Rationally,

 

New Engl. J. Med. 2013; 369,26:2474-2476
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A too simple example from Belgium ? 

•

 

For antibiotics and antifungals, if a medical doctor or a dentist prescribes for an acute 
treatment:

–

 

under the name of the active compound: the rules of prescription

 

under INN (*) are of 
application (delivery of the cheapest preparation available) 

–

 

under a trade name: as from 1st Mai 2012, the pharmacist must deliver the product 
available in the group of «

 

the cheapest drugs ».
Official text in French available at:  http://www.inami.fgov.be/drug/fr/drugs/general-information/antibiotic/index.htm

 

(last accessed: 7 November 2013)

•

 

The drug acquisition cost for the treatment of a community acquired pneumonia 
following the recommandations of BAPCOC (**)

 

(amoxicillin [3 g per day

 

in 3 
administrations for 5 to7 days] is

 

only

 

13-14 € … (ex-factory price:  7 €)
Source: Belgian "Répertoire

 

commenté

 

des médicaments" available at http://www.cbip.be/GGR/Index.cfm?ggrWelk=/nIndex/GGR/Stof/IN_A.cfm

 

(last accessed: 7 November 2013)

*  INN: International International Nonproprietary Name
** BAPCOC: Belgian Antibiotic Policy Coordination Committee
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A spiral to death (in Belgium) ? 

•

 

For antibiotics and antifungals, if a medical doctor or a dentist prescribes for an acute 
treatment:

–

 

under the name of the active compound: the rules of prescription

 

under INN (*) are of 
application (delivery of the cheapest preparation available) 

–

 

under a trade name: as from 1st Mai 2012, the pharmacist must deliver the product 
available in the group of «

 

the cheapest drugs ».
Official text in French available at:  http://www.inami.fgov.be/drug/fr/drugs/general-information/antibiotic/index.htm

 

(last accessed: 7 November 2013)

•

 

The drug acquisition cost for the treatment of a community acquired pneumonia 
following the recommandations of BAPCOC (**)

 

(amoxicillin [3 g per day

 

in 3 
administrations for 5 to7 days] is

 

only

 

13-14 € … (ex-factory price:  7 €)
Source: Belgian "Répertoire

 

commenté

 

des médicaments" available at http://www.cbip.be/GGR/Index.cfm?ggrWelk=/nIndex/GGR/Stof/IN_A.cfm

 

(last accessed: 7 November 2013)

This infernal spiral (to low prices) 
explains why innovators leave the field

*  INN: International International Nonproprietary Name
** BAPCOC: Belgian Antibiotic Policy Coordination Committee
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Let us not confuse discovery, development and actual 
commercialization

Thesis
•

 
There is no real lack of innovation, even if innovation is 
difficult …

•
 

But there is a real lack of incentive for full
 

clinical 
development given 
–

 
the time of development that makes the protection period since 
patent application too short

–
 

the regulatory hurdles that make development difficult 
–

 
the insistence of authorities to go for low cost that make sales

 unprofitable

 This is where corrective actions need to be taken …
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2009 EU-US Summit Declaration
called for the establishment of

 
“…a

transatlantic task force on urgent
antimicrobial resistance issues
focused on appropriate therapeutic
use of antimicrobial drugs in the
medical and veterinary
communities, prevention of both
healthcare-

 
and community

associated drug-resistant
infections, and strategies for
improving the pipeline of new
antimicrobial drugs, which could
be better addressed by intensified
cooperation between us.”

Trans Atlantic Task Force on Antimicrobial 
Resistance - TATFAR

EU-US Summit –

 

Washington 3 November 2009 

This slide from  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.



15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 13

2009 EU-US Summit Declaration
called for the establishment of

 
“…a

transatlantic task force on urgent
antimicrobial resistance issues
focused on appropriate therapeutic
use of antimicrobial drugs in the
medical and veterinary
communities, prevention of both
healthcare-

 
and community

associated drug-resistant
infections, and

 
strategies for

improving the pipeline of new
antimicrobial drugs,

 
which could

be better addressed by intensified
cooperation between us.”

Trans Atlantic Task Force on Antimicrobial 
Resistance - TATFAR

EU-US Summit –

 

Washington 3 November 2009 

This slide from  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.



15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 14

Trans Atlantic Task Force on Antimicrobial 
Resistance - TATFAR

EU-US Summit –November 2009 

•
 

US and EU membership
•

 
Objective: Promote 
information exchange, 
coordination and co-

 operation between the US 
and the EU

•
 

2011 Report: 17 
recommended areas for 
further collaboration

This slide from  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.
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TATFAR Recommendations

•
 

Issue: Investigators should consider funding 
sources and research resources on both sides of 
the Atlantic to support antimicrobial research and 
antibacterial product development efforts 

•
 

Recommendation 14: Publicise
 

funding 
opportunities to the EU and US research 
communities 

This slide from  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.
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DMID Resources for Researchers

Web Search Term: DMID ResourcesWeb Search Term: DMID Resources

This slide from  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.
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DMID Resources for Researchers
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Other key changes in the US …

•

 

GAIN Act (Generating Antibiotics Incentives Now) -

 

2012
–

 

priority FDA review
–

 

additional five years of market exclusivity for breakthrough antibiotics that target serious or life-

 
threatening pathogens

–

 

relaxed its criterion for non-inferiority to within 10%, making it easier to show comparability to 
drugs already on the market

•

 

BARDA: Biomedical Advanced Research and Development Authority

 
[within the Office of the Assistant Secretary for Preparedness and Response in the U.S. Department of Health and 
Human Services]

–

 

provides an integrated, systematic approach to the development and purchase of the necessary 
vaccines, drugs, therapies, and diagnostic tools for public health medical emergencies.

•

 

FDA:
–

 

new guidance documents (aBSSSI, cUTIs, cIAIs, …) that are considered being significantly better
•

 

Department of Health and Human Services (HHS)
–

 

awarding funds to allow companies to shift funds around an antibiotic programs (portofolio

 
approach; example: GSK antibiotic programme)

•

 

Genetic Engineering and Biotechnology News 14 Aug 2013

 
http://www.genengnews.com/insight-and-intelligenceand153/biopharmas-drive-antibiotic-development/77899874/

 

Last accessed: 8 May 2014

•

 

Biomedical Advanced Research and Development Authority

 
http://www.phe.gov/about/barda/Pages/default.aspx

 

Last accessed: 9 May 2014

http://www.genengnews.com/insight-and-intelligenceand153/biopharmas-drive-antibiotic-development/77899874/
http://www.phe.gov/about/barda/Pages/default.aspx
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Monnies from "Big Bother"  

http://www.phe.gov/newsroom/Pages/mcm-procurements.aspx
Last accessed: 8 May 2014

http://www.phe.gov/newsroom/Pages/mcm-procurements.aspx


15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 20

When Big Brother helps Big Pharma…

PHE.GOV -

 

Leading a Nation Prepared HHS/ASPR 
http://www.piersystem.com/go/doc/3803/1863406/
Last accessed: 8 May 2014

GlaxoSmithKline US 40 to 200 x 106 US$

Anthrax, plague, tularemia …

 

and resistance
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and also helps small pharma for a new ketolide …

PHE.GOV -

 

Leading a Nation Prepared HHS/ASPR
http://www.piersystem.com/go/doc/3803/1863410/
Last accessed: 8 May 2014
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And even for an aminoglycoside …

Achaogen

 

Inc
http://www.achaogen.com/media-all/2013/4/24/achaogen-awarded-60m-contract-option-by-barda-for-the-clinical-development-of-plazomicin
Last accessed: 8 May 2014

http://www.achaogen.com/media-all/2013/4/24/achaogen-awarded-60m-contract-option-by-barda-for-the-clinical-development-of-plazomicin


15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 23

Big Brother in Switzerland…

PHE.GOV -

 

Leading a Nation Prepared HHS/ASPR
http://www.piersystem.com/go/doc/3803/1863402/
Last accessed: 8 May 2014



15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 24

Unless Big Brother comes to your help…

http://aac.asm.org/content/54/6/2291.full
AAC June 2010 vol. 54 no. 6 2291-2302

Structure of BAL30072
Numerous attempts have been made to introduce iron-binding functional groups into β-lactams

 

since the 
1980s, in order to circumvent the limitations imposed by porin

 

mutation or deletion. BAL30072 is a 
sulfactam, analogous to tigemonam, with a dihydropyridone

 

iron-chelating group.  
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What in Europe ? 

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2009/11/WC500008770.pdf
Last accessed: 9 May 2014

ECDC/EMEA Joint 
Working Group 

•

 

assigned on 28 February 
2008.

 •

 

technical Report accepted 
by ECDC/EMEA on 23 
July 2009

 •

 

circulated for information 
on 20 August 2009. 

•

 

published in September 
2009

 

ECDC/EMEA Joint 
Working Group

•

 

assigned on 28 February 
2008.

•

 

technical Report accepted 
by ECDC/EMEA on 23 
July 2009

•

 

circulated for information 
on 20 August 2009. 

•

 

published in September 
2009

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2009/11/WC500008770.pdf
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What in Europe ? 

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2009/11/WC500008770.pdf
Last accessed: 9 May 2014

http://www.ema.europa.eu/docs/en_GB/document_library/Report/2009/11/WC500008770.pdf
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The reaction of the EU…

http://ec.europa.eu/dgs/health_consumer/docs/communication_amr_2011_748_en.pdf
Last accessed: 8 May 2014

http://ec.europa.eu/dgs/health_consumer/docs/communication_amr_2011_748_en.pdf
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http://ec.europa.eu/dgs/health_consumer/docs/communication_amr_2011_748_en.pdf
Last accessed: 8 May 2014

5-year Action Plan to fight against 
AMR based on 12 key actions: 

….

Action n° 6: 
Promote, in a staged approach, 
unprecedented collaborative research 
and development efforts to bring new 
antimicrobials to patients. 

Action n° 7: 
Promote efforts to analyse the need for 
new antibiotics into veterinary medicine 
….

5-year Action Plan to fight against 
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Promote, in a staged approach, 
unprecedented collaborative research 
and development efforts to bring new 
antimicrobials to patients.

Action n° 7: 
Promote efforts to analyse the need for 
new antibiotics into veterinary medicine
….

The reaction of the EU…

http://ec.europa.eu/dgs/health_consumer/docs/communication_amr_2011_748_en.pdf
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http://ec.europa.eu/dgs/health_consumer/docs/communication_amr_2011_748_en.pdf
Last accessed: 8 May 2014

The reaction of the EU…

http://ec.europa.eu/dgs/health_consumer/docs/communication_amr_2011_748_en.pdf
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Concerted actions…

From  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.
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Examples of direct ongoing aids to 
academic/industrial research (FP7)

From  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.
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Examples of direct ongoing aids to 
academic/industrial research (FP7)

From  van Hengel and D. Dixon, Meet the Experts: Antimicrobial resistance research, supported by funding from the EU and the US NIH/NIAID, ECCMID 2014, 13 May 2014.
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Public/Private shares in Europe
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IMI in action …

http://www.imi.europa.eu/
Last accessed: 8 May 2014

•

 

€2 billion euro budget…
•

 

collaborative research projects and networks of industrial and academic experts…
•

 

collaborative ecosystem for pharmaceutical research and development (R&D)…
•

 

increase Europe's

 

competitiveness

 

globally…
•

 

establish Europe as the most attractive place for pharmaceutical R&D

http://www.imi.europa.eu/
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Some IMI ongoing projects in Infectious Diseases…

http://www.imi.europa.eu/
Last accessed: 8 May 2014

•
 

ADVANCE 
Accelerated development of vaccine benefit-risk collaboration in Europe

 €10,754,061.-
•

 
BioVacSafe 
Biomarkers for Enhanced Vaccine Immunosafety

 €

 

30,200,000.-
•

 
COMBACTE * 
Combatting

 

Bacterial Resistance in Europe

 €

 

250,484,591.-
•

 
ENABLE * 
European Gram-negative Antibacterial Engine

 €100,885,487.-
•

 
RAPP-ID 
Development of rapid point-of-care test platforms for infectious diseases

 €

 

14,448,76.-
•

 
TRANSLOCATION * 
Molecular basis of the bacterial cell wall permeability

 €

 

29,328,006.-

Grouped under the ND4BD (New Drugs for Bad Bugs) cupola 



 

436 x 106 €
out of which 
about half is 
paid by the 

EU
= 215 x 106 €

http://www.imi.europa.eu/
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What are IMI costs comparing to 
antibiotic expenses in Belgium

http://www.imi.europa.eu/
Last accessed: 8 May 2014

•
 

ADVANCE 
Accelerated development of vaccine benefit-risk collaboration in Europe

 €10,754,061.-
•

 
BioVacSafe 
Biomarkers for Enhanced Vaccine Immunosafety

 €

 

30,200,000.-
•

 
COMBACTE * 
Combatting

 

Bacterial Resistance in Europe

 €

 

250,484,591.-
•

 
ENABLE * 
European Gram-negative Antibacterial Engine

 €100,885,487.-
•

 
RAPP-ID 
Development of rapid point-of-care test platforms for infectious diseases

 €

 

14,448,76.-
•

 
TRANSLOCATION * 
Molecular basis of the bacterial cell wall permeability

 €

 

29,328,006.-

Grouped under the ND4BD (New Drugs for Bad Bugs) cupola 



 

436 x 106 €
out of which 
about half is 
paid by the 

EU
= 215 x 106 €

http://www.inami.be/drug/fr/statistics-scientific-information/pharmanet/pharmaceutical-tables/pdf/2010/tables2010.pdf
Lats

 

accessed: 8 May 2014

which is about 
what we paid in 
Belgium for all 
antibiotics 
reimbursed in the 
community

http://www.imi.europa.eu/
http://www.inami.be/drug/fr/statistics-scientific-information/pharmanet/pharmaceutical-tables/pdf/2010/tables2010.pdf
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How can you COMBACTE ?

https://www.combacte.com/
Last accessed: 8 May 2014

https://www.combacte.com/
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How can you COMBACTE ?

https://www.combacte.com/?q=node/32
Last accessed: 8 May 2014

https://www.combacte.com/?q=node/32
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How can you COMBACTE ?

https://www.combacte.com/
Last accessed: 8 May 2014

https://www.combacte.com/
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Can you ENABLE ?

enableprojectfactsheet.pdf
available from http://www.nd4bb-enable.eu/
Last accessed: 8 May 2014

http://www.nd4bb-enable.eu/
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Will you join ENABLE ?

enableprojectfactsheet.pdf
available from http://www.nd4bb-enable.eu/
Last accessed: 8 May 2014

http://www.nd4bb-enable.eu/
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Are you Rapp-ID ?

http://www.ua.ac.be/download.aspx?c=RAPP-ID&n=96887&ct=96873&e=281446

 

Last accessed: 8 May 2014

http://www.ua.ac.be/download.aspx?c=RAPP-ID&n=96887&ct=96873&e=281446
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Are you Rapp-ID ?

http://www.imi.europa.eu/sites/default/files/uploads/documents/2nd%20call/RAPP-IDFundingperParticipant.pdf
Last accessed: 8 May 2014

http://www.imi.europa.eu/sites/default/files/uploads/documents/2nd call/RAPP-IDFundingperParticipant.pdf
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IMI Call 11 is on its way…

http://www.imi.europa.eu/sites/default/files/uploads/documents/11th_Call/11thCallText_updated20122013.pdf
Last accessed: 9 May 2014

http://www.imi.europa.eu/sites/default/files/uploads/documents/11th_Call/11thCallText_updated20122013.pdf


15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 45

IMI Call 11 is on its way…

http://www.imi.europa.eu/sites/default/files/uploads/documents/11th_Call/11thCallText_updated20122013.pdf
Last accessed: 9 May 2014

http://www.imi.europa.eu/sites/default/files/uploads/documents/11th_Call/11thCallText_updated20122013.pdf
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But what is AIC499 ?

AIC stands for AiCuris

http://www.aicuris.com/2/Contact.htm
Last accessed: 9 May 2014

https://scifinder.cas.org/scifinder/view/scifinder/scifinderExplore.jsf
Last accessed: 9 May 2014

http://www.aicuris.com/2/Contact.htm
https://scifinder.cas.org/scifinder/view/scifinder/scifinderExplore.jsf
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But it goes much beyond IMI …

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
Last accessed: 8 May 2014

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
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But it goes much beyond IMI …

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
Last accessed: 8 May 2014

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
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To be transparent to all of you …

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
Last accessed: 8 May 2014

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
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To be transparent to all of you …

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
Last accessed: 8 May 2014

slides available from http://www.facm.ucl.ac.be/facm-conferences.htm

http://europa.eu/rapid/press-release_MEMO-13-996_en.pdf
http://www.facm.ucl.ac.be/facm-conferences.htm
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Summary / Discussion
•

 

Antibiotics have been a "gold treasure" for Industry for many years until the late 90's

•

 

The decision to "go for generics" made by many countries, the restrictive policies of 
health authorities, the regulatory hurdles, the rapid attrition of molecules due to 
emergence of resistance and the short courses of antibiotics have, altogether, 
discouraged Big Pharma

 

with reorientation towards more profitable businesses aven

 

in 
infectious diseases (think about anti-HIV and, more, recently about the novel anti-

 Hepatitis C drugs)

•

 

In face of the vaccuum

 

of new commercializations, public authorities have decided (i) to 
ease the registration process; (ii) to give incentives to companies for discovery; (iii) 
invest large amounts of money into development programmes. 

•

 

This will lead us to a new paradigm that has never been observed so far in which public 
and private companies cooperate, but where also a large part of the expenses are paid 
by the tax-payers, supplying what social security does not want to pay (thus, 
moving from a Bismark

 

to a Beveridge

 

model for health support)    



15 May 2014 Bayer Anti-infective Therapies Symposium, Reet, Belgium 52

To conclude…

Slides: http://www.facm.ucl.ac.be  Lectures
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Back-up
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Where does the money come from ? 

1. Market

Seeking-
http://seekingalpha.com/article/2190903-cempra-dont-throw-the-baby-out-with-the-bathwater?isDirectRoadblock=false&uprof=14
Last accessed: 8 May 2014

http://seekingalpha.com/article/2190903-cempra-dont-throw-the-baby-out-with-the-bathwater?isDirectRoadblock=false&uprof=14
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