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What its all about ?

• We are in real need of novel antibiotics… but …

most clinical studies with new compounds aim at equivalence or 

non-inferiority, failing to meet clinicians’ expectations and 

regulatory requirements for novelty. 

 In parallel, safety issues are becoming an increasingly worrying 

hurdle for manufacturers

Pricing make antibiotic unattractive

• What are the possible solutions ?
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The antibiotic crisis *

* A pictorial view using 4 paintings of Van Gogh (who stayed 
briefly in Belgium when moving from Holland to France) and 
with selected Belgian and International data…
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Are antibiotics following a path to madness ?

discovery in soil bacteria and fungi

1928 - …
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Are antibiotics following a path to madness ?

and then we all saw the 
blooming tree of semi- 
synthetic and totally synthetic 
antibiotics

1950 – 1980 …
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Are antibiotics following a path to madness ?

and the US General Surgeon 
told us that the fight was over 

1970 …
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Are antibiotics following a path to madness ?

ButBut……
2012 …
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Extent of resistance of P. aeruginosa 
(International data – EUCAST breakpoints)

Mesaros et al. CMI, (2007) 13: 560–578 
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The hidden risk of therapy (at the corner of your street …)
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Question #1: are you effective ?

Message #1: many 
patients receive 

ineffective antibiotics
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Question #2: do 
you remain 
effective while 
treating ?
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- D0: initial isolate 
DL: last isolate obtained

- individual values with geometric 
mean (95 % CI)

- S (lowest line) and R (highest 
line) EUCAST breakpoints

* p < 0.05 by paired t-test (two- 
tailed) and Wilcoxon non- 
parametric test 

a p < 0.05 by Wilcoxon non- 
parametric test only

Note: stratification by time 
between D0 and DL gave no 
clue (too low numbers)

Message #2: for 
all antibiotics,  we 

see global 
increases of MIC 
during treatment
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Question #3: Can you still treat patients ?

• In North-America / Western Europe", we may still work 
with available antibiotics but we are reaching the limit…

A well known Belgian politician…

• heart attack during his holidays (in Europe) …
• transfer to hospital Intensive Care Unit
• nosocomial pneumonia …
• dying a few days later (multi-resistant organism) 

• The situation becomes hopeless in several other 
countries for hospitals (Russia, Vietnam, …) and, for 
some countries, even in the community…



10-10-2012 Late Phase Leaders Forum, Vienna, Austria 13

Resistance IS a problem …

• The choices of effective therapies is narrowing dangerously for several 
important pathogens

• Good faith people try acting by 
– Rationalizing the choice among the remaining ones

– Optimizing those "remaining antibiotics

– decreasing the inappropriate use of antibiotics whenever possible and improving 
hygiene with close follow-up of the epidemiology
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The problem is the lack of new compounds… 

The drying pipeline ?

research

results
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The drying pipeline ? (1)

• Everyone speaks about the reduction in the number of 
new antibiotics… What is your reality ?

New antibiotics introduced in the Belgian market since 2000 in ATC code J01

• J01A tetracyclines………………. 1 (tigecycline [Pfizer])
• J01B phenicols …………………. 0
• J01C -lactams (penicillins)…….0 
• J01D other -lactams …………...1 (doripenem [Janssen-Cilag])
• J01E sulfamides/trimethoprim:... 0
• J01F macrolides/linc./streptogr.:.1 (telithromycin [Sanofi])
• J01G aminoglycosides…………..0
• J01M quinolones………………....1 (moxifloxacin [Bayer])
• J01R associations:……………....0
• J01X others:………………………1 (linezolid [Pfizer])

Which of 
these 

molecules 
do YOU 

wish in your 
hospital ?
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Drying pipeline ?  (2)

Antibiotics in ATC code J01 and with EMA approval but not available in Belgium

• J01A tetracyclines………………. 0
• J01B phenicols …………………. 0
• J01C -lactams (penicillins)…….0 (sulbactam [Pfizer])
• J01D other -lactams …………...1 (ertapenem [MSD])
• J01E sulfamides/trimethoprim:... 0
• J01F macrolides/linc./streptogr.:.1 (quinupristin/dalfopristin)
• J01G aminoglycosides…………..0
• J01M quinolones………………....0
• J01R associations:……………....0
• J01X others:………………………2 (daptomycin [Novartis]) 

(telavancin [Astellas])

Are you 
missing 
these 

molecules 
in your 

hospital ?

* in at least one EU country since 2000 and with at least some advantages/differences with comparators
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Drying pipeline ? (3)

New antibiotics in ATC code J01 and in the pipeline/waiting for EMA approval * 

• J01A tetracyclines………………. 1  amadacycline (PTK 0796)
• J01B phenicols …………………. 0
• J01C -lactams (penicillins)…….0 
• J01D other -lactams …………...3  ceftobiprole, ceftaroline
• J01E sulfamides/trimethoprim:... 0  iclaprim
• J01F macrolides/linc./streptogr.:.1  cethromycin
• J01G aminoglycosides…………..0  plazomycin (ACHN-490)
• J01M quinolones………………....0  several…
• J01R associations:……………....0  avibactam (+ cephalosporins)
• J01X others:………………………2  oritavancin, dalbavancin

Ever heard 
about those 

ones ?

* not an exhaustive list
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Drying pipeline ? (4)

New molecules in preclinical/early clinical development *

• New oxazolidinones (tedizolid, radezolid …) active against LZDR strains
• New aminoglycosides active against AMGR strains (including arm) (**)
• New fluroquinolones active against MRSA (including CIPR strains)
• New gyrase inhibitors active against CIPR Gram(-) bacteria (**)
• New pleuromutilins (active against Gram + bacterial)
• New anti-MRSA carbapenems
• New lipopeptides (not affected by lung surfactant)
• New polymyxins derivatives (potentially less toxic)
• New dual target gyrase inhibitors (new target)
• …

This is what 
you find by 
attending 
ICAAC …

*   not an exhaustive list
**  DOD/NIH program
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So, what are the hurdles ?

• Discovery !
– More efforts must be made with both public and private funding

• Clinical development
– We must strive to efforts that are really meaningful 

(but this may command a smaller market … see hereunder)

• Registration
– Provisional registration must be warranted for really innovative 

compounds (at phase II level) if helping to solve unmet medical 
needs

– Safety issues must remain of paramount importance but should 
not deter honest efforts (no drug is harmless !)
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So, what are the hurdles ?

• Discovery !
– More efforts must be made with both public and private funding

Today, several new 
antibiotic programs 
are financed by the 

US DOD …

But NIH (and EU…) programs are catching up…
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So, what are the hurdles ?

• Clinical development !
– Phases I and phase II are reasonable
– The major weakness is in phase III

• Currently, phase III studies are "controlled" (i.e. with a comparator) 
as per Regulatory Authorities requests…

• Almost all antibiotic therapies are still initiated empirically (i.e. 
without documentation of the causative organism)

• For ethical reasons, the comparator must be active

• Therefore, most if not all studies follow a "non-inferiority" design 
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An example with daptomycin…

• Original molecule with a novel mode of action !

• very bactericidal (membrane 
destabilization; no need of 
proteinaceous receptor !) and 
potent (MIC S. aureus = 0.5mg/L) 

• spare eucaryotic cells because 
they lack phosphatidylglycerol 
(critical for binding to Gram(+) 
membranes 
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An example with daptomycin…
• Phase III studies : 1. skin & skin structures infections

In this easy 
indication, no 
difference …
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An example with daptomycin…
• Look at the phase III studies : 2. endocarditis

Even in this 
much more 

difficult 
indication, 

differences are 
minor …
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An example with daptomycin…

• As a result, in a major EU country …

Is this what 
discovery was 

promising ?
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Solving the problem of "uninteresting phase III studies" ? 

• Address a real problem … and look for the correct target (the bacteria)
– Look for infections caused by multi-resistant RESISTANT organisms (or 

organisms you cannot fight with available antibiotics) 
(infections need NOT be necessarily severe…) 

• Run the study in a non-controlled fashion
– By definition, you cannot have a comparator if you aim at resistant organims

• Target your study for non-inferiority against historical controls
– Control = same type of infection caused by the same organisms but when it was 

still susceptible to the best-in-class antibiotic at that time

• By definition, you will be superior since the "control antibiotic" will not 
longer be acceptable. 
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Why not avoiding phase III altogether ?

• Provisional registration could be be warranted for really innovative 
compounds at phase II level if helping to solve unmet medical needs (and 
be accepted for that) !

2007
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Why not avoiding phase III altogether ?

• Provisional registration could be be warranted for really innovative 
compounds at phase II level if helping to solve unmet medical needs (and 
be accepted for that) !

2007

2011
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What about safety ?

• Registration : old scheme
– Progression through phase I – II  - III …
– Until reaching the number of patients required for safety …

phase I phase II phase III

efficacy

safetyn 
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6000

preclinical
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How to combine this with safety ?

• Registration: proposed new scheme
– Provisional registration at phase II level (solving the unmet 

medical need) 
– Continue evaluation through commercialization until reaching a 

number of patients equivalent to a phase III to get full registration

phase I phase II phase III

efficacy

safetyn 

 

50 n 

 

300 N 

 

6000

preclinical
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But there us still another problem ?

• Discovery IS difficult…
• Preclinical development IS challenging…
• Clinical development and registration are not easy …
• But, will you recoup your investment ?

This is a main part 
of the problem
(in our current 

situation)
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Why is economy important ?

• Can you work without support ? …
– You need investors
– Those will ask some return at some point…
– And none ignores what is a ROI 

This is what every 
economist will tell 

you 
(and you know it !)
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Let us take a simple comparison …

• Pricing
– Antibiotics are cheap…
– And now, the Belgian pharmacist must deliver the cheapest one 

(generic)…
– Why would Industry make an effort ?

Pneumonia (> 60 years) Breast cancer (> 50 years)

Levofloxacin high dose: < 200 € / 10 days Trastusumab:  > 20,000 € / year

Survival of many years Survival of a few years

Allow me to take a simple example…
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This may be saving lives … but at which price ?

• gain in lifetime over dose (phase II trial)
• price of a reimbursed treatment: 77,000 euros/year 
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Do you remember having seen this ?

Penicillin saves lives (in 1944) !

It is no longer true !
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