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Agenda

The situation as it is today
What changed in the environment (external factors) ?
What happened internally in big pharma (internal factors) ?
What is the result, what the „lessons learned“ ?
( What is the effect on external stake- and shareholders and on reputation? )

Ways out
 Open Innovation and external co-operations
 Integrated solutions for patients
 Translational medicine
 Personalized medicine
 Others

Overall conclusion
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● Payer driven market
● Differential medical value
● Rise of formularies
● Payment restrictions
● Price controls

● Science
● Low predictability in Humans
● Too concentrated on a few targets
● Low success rates
● Low overall efficiency

● Patient needs
● Acute to chronic
● Personalized
● Generics

● Regulation
● Regulatory burden
● Safety thresholds
● Postmarketing requirements
● Longer R&D cycles

What Changed?
The Pharmaceutical industry is under pressure
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In spite of remarkable scientific 
progress, our capacity to translate 
those advances into health 
benefits has decreased

The number of biological targets has 
dramatically increased thanks to 
progress made in the field of 
genomics

In the biopharmaceutical sector 
success rate has dropped from 1/8 
to 1/14 and the length of 
development has doubled

The Fundamental problem
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The Core issue
A spectacular drop in R&D productivity

1$ invested returns ~70cts
on average!
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The Core issue
The R&D costs



Company
Number of 

drugs 
approved

R&D Spending 
Per Drug ($Mil)

Total R&D 
Spending 1997-

2011 ($Mil)
AstraZeneca 5 11,790.93 58,955
GSK 10 8,170.81 81,708
Sanofi 8 7,909.26 63,274
Roche 11 7,803.77 85,841
Pfizer 14 7,727.03 108,178
J & J 15 5,885.65 88,285
Eli Lilly 11 4,577.04 50,347
Abbott 8 4,496.21 35,97
Merck 16 4,209.99 67,36
BMS 11 4,152.26 45,675
Novartis 21 3,983.13 83,646
Amgen 9 3,692.14 33,229

Sources: InnoThink Center For Research In Biomedical Innovation; 
Thomson Reuters Fundamentals via FactSet Research Systems 

● Costs for research and development increased dramatically over the years
● Development of a drug: >1 Bill. $ ‐ is it the truth?
● Despite new technologies, still high failure rate during clinical phases 

The „Cost“ explosion – a different calculation...
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What went wrong?

The innovation model
▪ Belief that advances in basic sciences could be easily translated to human disease
▪ Too many novel but not validated targets in humans
▪ A linear process from discovery to development to market with little interactions throughout the 

innovation cycle
▪ Number of research projects focused on « ME-TOO » drugs
▪ Quantity over Quality
▪ A strategy of « MANY SHOTS ON GOAL »

… as well as the organizational model
▪ Large complex organizations inherited from successive mergers
▪ All research focused on internal research with few interactions with larger world of external 

innovation 
▪ Resource allocations driven by functions rather than specific projects and programs
▪ A disconnect between R&D strategies and the rapid changes in the Scientific, Medical and 

Market environments
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… and what was the result?

Eroom‘s law in pharmaceutical industry

Aus: 
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„Positive“ message:

Even tremendous disasters (Thalidomide, Lipobay, Vioxx) did not significantly modify 
the tendency

Negative message:

Whatever the pharmaceutical industry tried to overcome the negative tendency 
(retroplanning, productivity models, mergers, acquisitions) did not significantly modify 
the tendency

… and the learning?

Two general learnings for the 
pharmaceutical industry can be 
discussed
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Why most of the approaches failed?

The „better than the Beatles“ problem

The „cautious regulator“ problem

The „throw money at it“ tendency

The „basic research-brute force“ bias

Scannel et all (2012): Diagnosing the decline in pharmaceutical R&D efficiency; Nature Reviews, Drug Discovery, Vol 11, March 2012
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Pharmaceutical industry under pressure

External factors

 Patient needs

 Payer driven market

 Regulation

 „Saturated“ market

 Reputation/Image

 Shareholder pressure

Internal factors

 Science

 Productivity

 Strategic decisions

 Reputation/Image
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The new textbook of R&D in pharmaceutical industry

R&D 
productivity

Value x PoS 

Time x cost
f ( = ) 

What medical value at what 
comparative effectiveness
are we aiming for?

MEDICAL
Value 

What is the cost and time 
of each program and how 
to implement new operating 
models?

OPERATIONAL
Effectiveness 

How can we prove, earlier 
in a project life, that the 
science is translatable to 
human disease ? 

SCIENTIFIC 
Quality
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… and what are the (potential) detail solutions?

 Cost flexibility by increasing variable costs and decreasing fix costs

 Open innovation and external co-operations

 Integrated organisatorial solutions

 Integrated solutions for patients

 Early regulatory contacs

 Translational medicine

 Operational excellence and regionalisation

 Personalized medicine

 CDDO‘s
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Open innovation and external co-operations (1)

"The pharmaceutical industry likes to depict itself as a research-based industry, as the source of 
innovative drugs," says Dr. Marcia Angell, author of "The Truth About the Drug Companies." 

"Nothing could be further from the truth," she claims. 

"Innovation comes mainly from NIH-supported research in academic medical centers.” 

“The drug companies do almost no innovation now."

Saturday 28 June 2008
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Open innovation and external co-operations (2)
What is an innovation?

An innovation is ……
…. a new idea
…. its translation into a „prototyp“
…. its optimizationto a marketed product
…. and – last but not least – its realisation

Translation into the Life-Science context?
…. The new idea is the new Target
…. its translation results in a Lead-structure
…. its optimization in a Development candidate
…. and its realisation in a Drug

Where are the real experts ?
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Screening

Formulation

PharmacovigilanceClinical 
Phase III

Preclinical
investigations

Fokus auf eine 
Krankheit
Disease focus

Clinical
Phase II

Lead 

Clinical
Phase I

Submission
Approval

Target
Identification

Uni / Small Biotech

Both partners

Pharma

Open innovation and external co-operations (3)
Individual strenghths along the value chain
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„Currency “of Universities:

 Publications,
 Papers

„Currency“ of Industry:

 Products
 Patents

Open innovation and external co-operations (4)
Diverging interests?
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R&D AcquisitionsVaccines Partnerships

Academic Partnerships

Foundation Partnerships

Pharmaceuticals Partnerships

Open innovation and external co-operations (5)
It has already been started…..
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R&D AcquisitionsVaccines Partnerships

Academic Partnerships

Foundation Partnerships

Pharmaceuticals Partnerships

Open innovation and external co-operations (6)
… but we need also new ways of working together

• Common project teams from the beginning

• Common project identity

• Common visions

• Openess and confidence from start

• Common laboratories, daily co-operation

• Exchange of scientists and technicians

• Acceptance of „not invented here“ and other interests

• Clearly defined intellectual property

•Opening of „treasure chests“

• etc, etc…..
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Integrated solutions for patients (1)
The principle
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Integrated solutions for patients (2)
The Diabetes example

Disease management

Patient education

Nutrition

Oral therapies
(Amaryl®, Amaryl M®)

Insulin & 
other injectables

(Lantus®, Apidra®, 
lixisenatide) Regenerative 

medicines 

Disposable (SoloSTAR®) 

Reusable (ClikSTAR®)

Pump 

Blood Glucose 
Monitoring

(BGStar
®
, iBGStar

TM
)
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Translational medicine

…. has „thousands“ of definitions

…. is the process of turning appropriate biological discoveries into drugs 
and medical devices that can be used in the treatment of patients. 

But examples are better than explanations…..
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LDLR LDLPCSK9

Normal

PCSK9

LDLR degradation

LDLR

LDL

Translational medicine (1) – The PCSK-9 example
Increased PCSK9 Leads To Lower LDLR
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LDLR LDLPCSK9

Normal

PCSK9 antibody

LDLR

Translational medicine (2) – The PCSK-9 example
PCSK9 Antibodies bind to PCSK9, LDL-Receptors increase, LDL decrease
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Translational medicine (3) – The PCSK-9 example
The “translational” aspect: Disabled PCSK-9 results in significantly lowered LDL
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Cohen JC. N Engl J Med 2006;354(12):1264-72
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Translational medicine (4) – The PCSK-9 example
… and it works

CHD – Coronary Heart Disease, heFH – Heterozygous familial hypercholesterolemia , ACC – American College of Cardiology
(1) Cohen JC. N Engl J Med 2006;354(12):1264-72
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Personalized Medicine (1) – what is it?

Personalized medicine is a medical model emphasizing in general the customization
of healthcare, with all decisions and practices being tailored to individualized patients 
in whatever ways possible. Recently, this has mainly involved the systematic use of 
genetic or other information about an individual patient to select or optimize that patient‘s 
preventative and therapeutic care1

… to improve the efficacy of a medication

… to improve the safety of a medication

… to improve the dose regimen of a medication
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Personalized Medicine (2) – more actual than ever



Personalized Medicine (3) – Is it already implemented?
Yes in specific PK-populations
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Personalized Medicine (4) – Is it already implemented?
Yes in specific PD-populations

Clear focus on Oncology And there are several 
other areas to be 
considered….
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Personalized Medicine (4) – Is it already implemented?
No in most of the common diseases

Nevertheless, expectations are high….

„ In 10 years we would see half of our portfolio to be targeted therapies. And if 
anything, I would assume in 20 years this percentage is going to increase „
Severin Schwan, CEO Roche

… but there are still open questions….

 Are the patients sufficiently prepared for an individualization of treatments ?

 Are the physicians sufficiently prepared for an individualization of treatments ?

 Are the payors sufficiently prepared for an individualization of treatments ?

 Is the society sufficiently prepared for an individualization of treatments ?

 Insurances, patents?

 Is the pharmaceutical industry sufficiently prepared for an individualization of treatments ?
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Personalized Medicine (5) – Impact on Pharma Industry

33



Overall conclusion

Presence Future
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