




Applied Human Pharmacology

Definition and implicit Mission Statement about 20 years ago

Ch. de Mey 1992 (translated from German): 

Human pharmacology explores and describes pharmacological processes in man; 
i.e. pharmacokinetic and pharmacodynamic interactions between a drug and the organism 
of healthy human volunteers. In research, these studies are mostly classified as Phase I.

Phase-II-a studies investigate similar questions; however, in symptomatic volunteers.

Pharmaceutical human pharmacology mainly deals with the development of new drugs or 
further development of known drugs or diagnostics.



Applied Human Pharmacology - Mission Statement in 2010

Claim: Applied Human Pharmacology provides a structured basis of knowledge about PK and PD 
and their interrelation of new as well as existing drugs

Goals:

• to allow timely decision making during the drug development process and to expedite drug development
• to provide pivotal data for regulatory approval 
• to obtain approval based on PD & PK data 
• and to redefine the need for therapeutic equivalence trials or even large Phase III trials in patients
• to participate in the ever ongoing process of benefit-risk assessment

The armamentarium:

- to determine the relationship between drug exposure, effect and time
- to predict clinical efficacy based on appropriate surrogate endpoints
- to guide dose-finding and assist in determining the therapeutic index 
- to determine the PK and PD drug interaction potential
- to assess and interprete disease conditions with respect to their impact on PK and PD
- to assess and interprete the contribution of genes in PK and PD
- to address special populations (e.g. paediatric population; impact of age, gender, race)
- to provide focussed studies in the safety evaluation of drugs
- to assist in the individualization of medicines



TIMELY DECISION MAKING / EXPEDITED DRUG DEVELOPMENT

7. Exploratory Clinical Trials

7.1 Microdose trials

7.2 Single-dose trials at sub-therapeutic 
doses or into the anticipated 
therapeutic range

7.3 Multiple dose trials 
(up to 14 days to determine PK and PD 
in the therapeutic dose range; 
no determination of the MTD)





Source: Karara AH et al. 2010; J Clin Pharm



Citation from the Conclusions:
At present, it would appear that studies using microdosing methodology should not be 

relied on as the primary or sole approach to screen new drug candidates, as the potential 
exists with current methodologies to possibly reject important new drugs while possibly 
accepting drugs that could result in significant safety issues. 

Until more information is available and has undergone appropriate scrutiny, it would 
appear that a microdosing strategy could complement standard animal-to-human allometric 
scaling, refining current phase I study designs. 

Human drug development is a dynamic process that capitalizes on the continuous 
advancements realized within the analytical pharmacology and data analysis laboratories, 
combined with a precise understanding of the integrated pharmacokinetic-
pharmacodynamic-pharmacogenomic drug profile. 

Microdosing methodology appears to be one of the many new viable “tools” in the drug 
development “toolbox.” The exact role and impact .... is yet to be fully realized....



REGULATORY APPROVAL BASED ON PIVOTAL PD AND PK DATA /
REDEFINE THE NEED FOR THERAPEUTIC EQUIVALENCE/Phase III IN PATIENTS
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REGULATORY APPROVAL BASED ON PIVOTAL PD AND PK DATA /

REDEFINE THE NEED FOR THERAPEUTIC EQUIVALENCE/Phase III IN PATIENTS

Example: Approval of Filgrastim HEXAL



EMEA/CHMP/BMWP/32775/2005
Guidance on similar medicinal products containing recombinant human soluble insulin





Advances in biotech drug development



Advances in biotech drug development



DRUG DEVELOPMENT BASED ON PK/PD



The White Paper defines the role of µD
• in drug discovery and development
• in PK-PD evaluation
• monitoring of human organ chemistry during intensive care
• in topical application of drugs (e.g. dermal microdialysis)
• in paracrine endocrinology and metabolism

Regulatory aspects
Ultimately, the acceptance of µD as a regulatory tool will be dependent on the 
correlation of the results from µD with clinical response. 
Thus, validation will be the key to regulatory acceptance of the methodology. 







Decision tree for paediatric clinical drug development



CONCLUSIONS

The past 20 years have provided a solid basis
for applied human pharmacology tasks

We will experience a paradigm shift in drug development

The role of applied human pharmacology and clinical pharmacology 
will dramatically increase 

There will be increasing requirements concerning our discipline
in a much more complex setting

We will have to face and to shoulder this task in the next 20 years


