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Disclosures 
(those who paid for our research and talks)

• Research grants 
– Theravance, Astellas, Targanta, Cerexa/Forest, AstraZeneca, Bayer, GSK, Trius, 

Rib-X, Eumedica

– Belgian Science Foundation (F.R.S.-FNRS), Ministry of Health (SPF), and 
Walloon and Brussels Regions

• Speaking fees 
– Bayer, GSK, Sanofi, Johnson & Johnson, OM-Pharma, AstraZeneca

• Decision-making and consultation bodies
– General Assembly (current) and steering committee (part) of the European 

Committee for Antibiotic Susceptibility Testing [EUCAST]

– European Medicines Agency (external expert)

– US National Institutes of Health (grant reviewing)

– Belgian Antibiotic Policy Coordination Committee (BAPCOC)



What shall I talk you about ?
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From 
Stockholm
1989 …

W.A. Craig

to clinical practice

ECCMID 1991

ICAAC 2000

education

publications

EMA

1998

1999

lobbying

lobbying



Disclaimer …

• This is a personal view …, and therefore not that of 
ISAP… 

• I have certainly missed many points and forgotten many of 
the key actors…

• Most of what I'll show is based on public documents … 
which means that the reality could be different …

• Thanks to Johan Mouton for the many pictures of ISAP 
members…
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Publications
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Often the 
hard road

(pharmacokinetic* OR pharmacodynamic*) AND (antibiotic* OR antifungal* OR antiviral* ) 

But try 
this !

And 
you 
get this



Publications from 1946 to 2015 *
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* PubMed search using (pharmacokinetic* OR pharmacodynamics*) AND (antibiotic* OR antiviral* OR antifungal*)

20 papers
/year

911 papers
/year
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Publications from the earliest … 
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Publications from the earliest … 
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Publications …  to the last ones
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1st series of achievements

• Publishing about pharmacokinetics/pharmacodynamics of 
antibiotics has become a very popular topic…

• This large amount of scientific data has allowed to 
characterize the PK/PD parameters of most antibiotics, 
which is now almost “common knowledge …, was 
disseminated through workshops, … and is now in most 
textbooks…  

• But special populations, specific uses, specific targets still 
need further studies and publications …
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Workshops of various kinds
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from the personal collection of J.W. Mouton



Workshops of various kinds
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we 
talked a 

lot…

from the personal collection of J.W. Mouton



Textbooks
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Textbooks
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Textbooks
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Textbooks
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Vogelman & Craig (1986) Jounal of Pediatrics 108:835-840



Textbooks
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Textbooks
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And books…
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Very good 
book … 



What do we know today about determinants of activity 
of most antibiotics…

• β-lactams antibiotics are essentially time-dependent … and frequent 
administration (or even continuous infusion) is the way to go…
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What do we know today about determinants of activity 
of most antibiotics

• β-lactams antibiotics are essentially time-dependent … and frequent 
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• But monitoring may be essential as serum levels are largely 
unpredictable…
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• But monitoring may be essential as serum levels are largely 
unpredictable…

Muller & Mouton, Continuous Infusion of Beta-lactam Antibiotics In: Fundamentals of Antimicrobial Pharmacokinetics and 
Pharmacodynamics, AA. Vinvk, H. Derendorf & JW Mouton eds, Springer, 2014, p 223-256



What do we know today about determinants of activity 
of most antibiotics
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• But monitoring may be essential as serum levels are largely 
unpredictable…

• And we may discuss what is the necessary Cs/MIC ratio (or Cmin ?)
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• But monitoring may be essential as serum levels are largely 
unpredictable…

• And we may discuss what is the necessary Cs/MIC ratio (or Cmin ?)



What do we know today about determinants of activity 
of most antibiotics

• aminoglycosides are concentration-dependent and need to be given 
once-daily both for increased efficacy and possible reduction of 
toxicity
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What do we know today about determinants of activity 
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Bulik et al. Aminoglycosides, In: Fundamentals of Antimicrobial Pharmacokinetics and Pharmacodynamics, AA. Vinvk, H. Derendorf & JW Mouton eds, Springer, 2014, p 201-222 
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What do we know today about determinants of activity 
of most antibiotics

• fluoroquinolones need to reach a sufficient AUC24h/MIC ratio 
(125 ?) to be effective against Gram-negative bacteria
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Today, every new antibiotic is PK/PD assessed..
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Lepak et al. Antimicrob Agents Chemother 2015; 59:1258–1264. doi:10.1128/AAC.04444-14.



Today, every new antibiotic is PK/PD assessed..
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Lepak et al. Antimicrob Agents Chemother 2015; 59:1258–1264. doi:10.1128/AAC.04444-14.

once again, 
an AUC/MIC-
dependent 
antibiotic…



2d series of achievements

• Integrating PK/PD in the processes of drug registration 
and in breakpoint settings
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http://www.fda.gov/downloads/aboutfda/centersoffices/officeofmedicalproductsandtobacco/cder/ucm344417.pdf
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http://www.fda.gov/downloads/aboutfda/centersoffices/officeofmedicalproductsandtobacco/cder/ucm344417.pdf



2d series of achievements

• Integrating PK/PD in the processes of drug registration 
and in breakpoint settings

11/21/2015 ISAP Annual meeting & Post-ICAAC Symposium 36



2d series of achievements

• Integrating PK/PD in the processes of drug registration 
and in breakpoint settings

11/21/2015 ISAP Annual meeting & Post-ICAAC Symposium 37



Breakpoint setting…
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Breakpoint setting…
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Modeling and predicting…
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Modeling and predicting…

11/21/2015 ISAP Annual meeting & Post-ICAAC Symposium 41



Breakpoint setting: the EUCAST way
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Where are we ?
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What do we need to do now ? *

• cover "old antibiotics"
– low interest from Regulatory bodies and NO interest from drug 

companies…

• individualized therapy
– follow the path ...

• toxicodynamics
– we may do better but mechanisms are complex ....

• prevention of resistance
– this may be the real challenge
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* personal views



Old antibiotics ?
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Old antibiotics ?
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Old antibiotics ?
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do you 
need help 

?



Individualized therapy
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Individualized therapy
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Toxicodynamics
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The aminoglycosides revisited ….



Toxicodynamics
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The oxazolidinones visited ….

Theuretzbacher U, PK/PD of Oxazolidinones In: Fundamentals of Antimicrobial Pharmacokinetics and Pharmacodynamics, 
AA. Vinvk, H. Derendorf & JW Mouton eds, Springer, 2014, p 401-443



Toxicodynamics
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The oxazolidinones visited ….in much more details….

Antimicrob Agents Chemother 2014;58:334–2343



Toxicodynamics
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The oxazolidinones visited ….in much more details….

Antimicrob Agents Chemother 2014;58:334–2343



Toxicodynamics
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The oxazolidinones visited ….in much more details….

Antimicrob Agents Chemother 2014;58:334–2343



Resistance
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The saga of the fluoroquinolones and shutting down resistance…

my simple interpretation is 
that the breakpoint should 

be <<< the CLSI 
breakpoint…

Well, you 
did it, did 
you not ?

Drusano et al. The Journal of Infectious Diseases 2004; 189:1590–7



To finish 
• We were helped by technical developments 
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hollow 
fibers

pumps 
and tubing 
systems

humanized 
animal 
models

ex-vivo 
models



To finish 

• and many other achievements
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modelling
population 

PK with 
difficult 

antibiotics

sparse 
sampling

monitoring 
and 

adjusting

prevention 
of 

resistance



But who did it ?

11/21/2015 ISAP Annual meeting & Post-ICAAC Symposium 58

The right 
team,
folksbut hey were 

many others….



Two examples of people who should not have died…
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This man discovered the 
mode of action of penicillin

and died from 
invasive 

pneumococcal 
infection …
caused by a 

resistant 
bacteria 

Dr. Craig was renowned as a clinician-
scholar in the fields of antimicrobial therapy 
and infectious disease. His early work on 
quantifying the relationship between 
antimicrobial dosing and treatment 
effect led to the development of the field 
of antimicrobial pharmacodynamics.

He died from infectious 
complications of anticancer 

therapy



I forgot many important points…
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but ask 
questions

… 
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