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Current R&D Challenges 

What are the Obstacles in 
Analgesic Development? 



Current Realities for 
Pharmaceutical Developers 

 Patents on many high revenue products are 
expiring 

 Marketplace is highly competitive and 
reimbursement environment is increasingly 
restrictive  

 Public support is low 

 Regulatory hurdles are increasing  

 Pharmaceutical R&D remains a long, risky, 
and expensive process 
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New Drug Approvals Are Not Keeping 
Pace with Rising R&D Spending 
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R&D Expenditures 

New Drug Approvals 

* Trend line is 3-year moving average; R&D expenditure adjusted for inflation  

Source: Kaitin, Clin Pharmacol Ther, 2010;87:356-361 

http://www.nature.com/clpt/journal/v87/n3/full/clpt2009293a.html  





Bringing a New Analgesic to Market:  
Development Metrics 
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Clinical Development Times in Three 
Decades 

Source: Kaitin & DiMasi, Clin Pharmacol Ther, 2011;89:183-188 
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Overall Clinical Approval Success 
Rate for NCEs has Dropped to 16% 
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* Arthritis and Pain figure based on Kola and Landis, Nature Rev Drug Disc, 2004;3:711-715 

 





Long Development Times + Low 
Success Rates = High R&D Costs 
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Biotech Pharma (Time Adjusted)

Source: DiMasi & Grabowski, Managerial Decision Econ, 2007;28:469-479 



Time Adjusted Capitalized Clinical 
Costs by Therapeutic Area 
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Approved NMEs by Therapeutic Class 
in Three Decades 

Source: Kaitin & DiMasi, Clin Pharmacol Ther, 2011;89:183-188 
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Market Size 

Competitive Landscape 

Exploitable Science 

Portfolio Risk 

What Factors Influence a Company’s 
Decision to Invest in a Therapeutic Area 

Source: Tufts CSDD, 2011 



Top 15 Therapy Classes in 2009 
Global Pharmaceutical Sales 
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2.7% of Global 

Market 



Source: Kissin I. The Development of New Analgesics Over the Past 50 Years: A Lack of 

Real Breakthrough Drugs. Anesthesia & Analgesia 2010; 110(3): 780-789; Tufts CSDD 

Development Classification of  New 
Analgesics 

Category N 

Incremental improvement on an existing 

drug mechanism 

41 

Novel selective mechanism of an existing 

drug 

3 

Completely novel mechanism of action 1 

Total 45 



Portfolio Decision-Making Grid 
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Oncology 34% 

Central Nervous 
System 15% 

Antiinfectives 11% 

Cardiovascular 7% 

Diabetes 7% 

Respiratory 7% 

Pain and 
Inflammation 6% 

Gastrointestinal 5% 

Blood 4% 

Dermatology 3% 

Compounds in Development in Top 
10 Areas: Oncology Leads 

Source: R&D Directions; Parexel Statistical Sourcebook 2010/2011 



Development Challenges for 
Analgesics 

 Multiple etiologies 

 Poor understanding of pain mechanisms 

 Patient response variability: poor understanding why 

 Clinical trial challenges:  

 Poor overall responsiveness to chronic treatment 

 High placebo response 

 Poor patient reporting 

 Insensitive and imprecise clinical endpoints 

 Chronic use products often with abuse potential 

 Post-approval safety and risk management demands 

 Highly competitive market and strong generic penetration 

Source: Tufts CSDD, 2011 



A FIPNet Model for Drug Development: 
The Emergence of  Innovation Nodes 
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Source: Kaitin, Clin Pharmacol Ther, 2010;87:356-361 

http://www.nature.com/clpt/journal/v87/n3/full/clpt2009293a.html  
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Source: Tufts CSDD, 2011 

How Innovation Nodes 
Will Work 
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