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Drug Discovery & Development – Value Chain 

Kaitin CPT 87: 356, 2010

Cost: 1 – 2 billion US-$



Timelines from Synthesis to Approval
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Di Masi 2014: http://csdd.tufts.edu/files/uploads/Tufts_CSDD_briefing_on_RD_cost_study_-_Nov_18,_2014..pdf
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Cost of Clinical Development per Phase

Mean phase cost by therapeutic class for drugs entering a phase

LT animal = Long-term animal testing concurrent with clinical trials 

JA DiMasi, HG Grabowski, J Vernon, Drug Information Journal 38: 211-223 (2004)
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Success Rates During Clinical Development  

Di Masi 2014: http://csdd.tufts.edu/files/uploads/Tufts_CSDD_briefing_on_RD_cost_study_-_Nov_18,_2014..pdf



Causes of Failure in Phases 2 and 3

6
PA Millihan (Pfizer), presentation 
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NDAs and Pharmaceutical R&D Expenditures

Di Masi 2014: http://csdd.tufts.edu/files/uploads/Tufts_CSDD_briefing_on_RD_cost_study_-_Nov_18,_2014..pdf



Learn – Confirm Paradigm 

8 Lew Sheiner (1940-2004); adapted from PA Millihan (Pfizer)



“Wherever health care is provided and used, it is 

essential to know which interventions work, which do 

not work, and which are likely to be harmful. 

This is especially important in situations where health 

problems are severe and the scarcity of resources 

makes it vital that they are not wasted”.

Chinnock P, Siegfried N, Clarke M  (2005) PLoS Med 2(5): e107

Pharmacoeconomics
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Health Care Expenditure 
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Requirements for New Medicines  

•

• Regulatory approval/market authorization –

BENEFIT - RISK

• Market access and reimbursement –

COST EFFECTIVENESS

• Can we pay for it? 

• AFFORDABILITY 

Quality

Efficacy

Safety

Value for 

money

Fifth 

hurdle
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Population Pyramid: South Africa and Germany 

12 From: Indexmundi.com

Need for Capacity Building
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Medicines Development: 

Competency Development 
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Medicines Development: 

Harmonization of Training Programmes

• Standard syllabus and 
learning outcomes 

• Quality control

• Examinations

• UK Faculty of Pharmaceutical 

Medicine (FPM): Diploma in 

Pharmaceutical Medicine 

• Non-UK activities managed via 
International Committee 

http://www.pharmatrain.eu/

http://www.ifapp.org/



The Path for Specialization: 

The PharmaTrain View

Base Course

(Diploma)

 Masters

Training at 

the workplace

Tutorials

Supervision

3 or 4 years

Specialist in

Medicines

Development:

Medical and 

non-medical

experts

S. Kerpel-Fronius, 2014
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What About Africa ?
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Specific Needs for Africa 

• Patient population 

• Age distribution

• Racial profile

• Genetic background

• Disease spectrum

• Health system

• Traditional medicines

• Drug discovery 

• Clinical trials expertise 

• Manufacturing

• Medicines regulation - SAHPRA 
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Pharmaceutical Industry in Africa

• Africa is one of the fastest growing economic regions –

value of pharmaceutical industry increased 

from $ 4.7 billion in 2003 to $ 20.8 billion in 2013

• Sub-Saharan Africa: mainly in Kenya, Nigeria and SA

• Still relatively small compared to China and India

• Imports comprising as much as 70-90 % of drugs consumed in most 

countries in sub-Saharan Africa

• 375 companies with manufacturing sites in Africa to serve a 

population of around 1.3 billion people 

• Only 6 in sub-Saharan Africa which have achieved WHO pre-

qualification 
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Pharmaceutical Industry in South Africa

• Clinical trials - Focus of pharmaceutical R & D in South Africa 

• Excellent medical qualification

• € 1.3 - 2 billion generated annually through clinical trials in 

South Africa (Kahn, SAMJ 2008; SACRA, estimate 2008)

• 2480 active trials in the country at any time (May 2018) 

• Long and unpredictable review timelines by Regulatory Agencies

• Establishment of SAHPRA 

Need for trained staff in industry, 

clinical research groups/CROs and Agencies in Africa



Specialist in Medicines Development

• PharmaTrain Global PharmaTrain Certification Board 

(gPCB) established

• Regional (country) programmes require: 

• National PharmaTrain Certification Boards (nPCBs) 

• PharmaTrain Regional Advisor

• Mentors for individual SMD participants

21



SMD – First Programmes in Italy and Japan
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http://www.ssfa.it/en/smd-en



Continuous Professional Development (CPD):

Meeting the Challenge 

Post-graduate courses

Whom to teach ?

What to teach ?

How to develop further my competencies 

and professional career? 

How to train competent

clinical investigators, regulators, 

and industry professionals ? 

Needs cooperation between academic centers and various work places

Workplace 

University

S. Kerpel-Fronius, 2014
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http://www.ifapp.org/

Country organizations: 

DGPharMed e.V.

SAAPP

Individual 

membership
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International Federation of Associations of 

Pharmaceutical Physicians and Pharmaceutical 

Medicine (IFAPP) 
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Watch the Space: From 2014 to 2020
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„For every human problem, there is always an 

easy solution that is neat, plausible and wrong.“

(Henry Louis Mencken, 1880 - 1956)
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