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Disclaimer

» Insights and views communicated here represent only the opinion of the 
author(s) and do not necessarily represent the view and policy of any 
company have been working with.

» Data presented are exemplary and do only stem from publicly available 
information.

» Statements about the future are made by mathematical models. 

» The obtained results represent just one view onto a possible reality. 
There are many more views, not considered here.

» Whether the "reality" as such is an appropriate assumption, is totally 
uncertain.
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Invented reality…

…how real 
is “real”?*

*After Paul Watzlawick, 1977, 1984René Margritte: La condition humaine



Pipelines Today 
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Sustainable development pipelines?

� Impfstoff-Hersteller hat eine prall gefüllte Pipeline 
www.aerztezeitung.de/docs/2001/09/10/160a1501.asp

� Dänisches Unternehmen hat eine gut gefüllte Pipeline
www.lundbeck.de/05_unternehmen/05_01.asp

� Syngenta hat eine gut gefüllte Pipeline
www.syngenta.com/de/about_syngenta/crop_protection_pipeline.aspx

� Gut gefüllte Pipeline enthält zehn neue Medikamente
www.novartis.de/.../offener_pressebereich/index.shtml?page=International&jahr=2003&highLightLeft=61

� We have a broad and deep pipeline of medicines in development
http://www.pfizer.com/pfizer/annualreport/2005/financial/financial2005.pdf p18
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Amgen in turbulences
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Sanofi Aventis / BMS: Take-over?
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AstraZeneca zahlt viel Geld für Biotechnologie
Amerikanische Medimmune soll für 15 Milliarden $ gekauft werden
FAZ, Dienstag, 24. April 2007

� AZ intends to accelerate growth after a series of draw-backs 
(nach einer Serie von Rückschlägen sein Wachstum ankurbeln)

» Market capitalization TEU 62.000

� Medimmune

» Market capitalization TEU 9.900

» Stagnating turn-overs and poor growth rates
(sei wachstumsschwach und weise stagnierenden Umsatz auf)

» Products have not fulfilled promises
(Produkte erfüllten die Erwartungen nicht)

› e.g. Flumist (flu vaccine): expected sales >1b $$, 
actual sales 36m $$ in 2006.

� Intense competitive bidding with Eli Lilly, Merck & Co. e.a.



Factors influencing pipeline performance
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Assessment of development pipeline

� Methods

» Belief, love and hope: Irrational approaches

» Financial analyses: NPV and others

» Decision trees: Single project evaluation

» …

» Development pipeline performance analysis (DPPA): 
Steady state evaluation of the performing organization

� Assumptions for DPPA:

» An enterprise performs in a continuum

» There are no sudden changes contrasting with recent history

» The performance of the recent past is likely to continue in the near future

» Also true for sales
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Determinants of business performance: Speed
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Determinants of business performance: Success

Source: CMR Factbook 2005
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The opposite is the attrition rate:

91 % of First Human projects 
will not see launch
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Determinants for output (launches)
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Phase I
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Output events
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Research &
Discovery

Input vs output: Conclusion

� Value generation starts with 
feeding the pipeline

� What is not in the pipeline, 
will not come out of it

� No pipeline, no new products



Prediction of output
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Calculation of success: “Phase to Phase”

» Define observation window for progressions

› Usually a moving three years period
• e.g. Jan 2003 – Dec 2005, subsequently Jul 2003 – Jun 2006, etc

» Calculate success from Phase to Phase

› Count progression decisions and terminations for projects by stage
• Progressed from preclinical to phase I: 18

• Terminated during preclinical: 7

› Calculate probability of success for Phase
• Progressed / (progressed + terminated) = 18 / (18+7 )=0.72

Success rate and probability of launch

Decision progressed terminated pPhase pLaunch

preclin 18 7 0,72 0,07
1st human 20 13 0,61 0,09
1st patient 18 47 0,28 0,15
1st pivotal 12 8 0,60 0,55

Submission 22 2 0,92 0,92
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Calculation of success: “Phase to Launch” (pL)

» Multiplication of n pPhase from start phase to launch (p=1)

› pL of submitted: 0.92 = 0.92

› pL of 1st pivotal: 0.92 * 0.60 = 0.55

› pL of 1st patient: 0.92 * 0.60 * 0.28 = 0.15

› pL of 1st human: 0.92 * 0.60 * 0.28 * 0.61 = 0.09

› pL of preclinical: 0.92 * 0.60 * 0.28 * 0.61 * 0.72 = 0.07 

Success rate and probability of launch

Decision progressed terminated pPhase pLaunch

preclin 18 7 0,72 0,07
1st human 20 13 0,61 0,09
1st patient 18 47 0,28 0,15
1st pivotal 12 8 0,60 0,55

Submission 22 2 0,92 0,92
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Expected numerical output

» Calculate output of current pipeline

› Count number of actual projects in stages (as of “now”)

› Multiply projects with probability of launch by stage

» In this example: 10 projects in every stage

Success rate and probability of launch Current projects, future output

Decision progressed terminated pPhase pLaunch currently in

actual 
number of 
processed 
projects

number to
reach the 
market

preclin 18 7 0,72 0,07 preclin 10 0,66
1st human 20 13 0,61 0,09 1st human 10 0,92
1st patient 18 47 0,28 0,15 1st patient 10 1,52
1st pivotal 12 8 0,60 0,55 1st pivotal 10 5,50

Submission 22 2 0,92 0,92 Submission 10 9,17
Sums: 50 17,78

*
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Expected numerical output (2)

» Calculate output of current pipeline

› Count number of actual projects in stages (as of “now”)

› Multiply projects with probability of launch by stage

Current projects, future output

currently in

actual 
number of 
processed 

projects

number to 
reach the 

market

preclin 10 0,66
1st human 10 0,92
1st patient 10 1,52
1st pivotal 10 5,50

Submission 10 9,17
Sums: 50 17,78

Future product launches
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Output over time

» Simulate timely distribution of output

› Take process time between stages

› Calculate duration of development

› Perform Monte Carlo simulation for distribution of launch

Current projects, future output

currently in

actual 
number of 
processed 
projects

number to 
reach the 
market

median 
duration 

(yy)

cum duration 
(yy); 

current phase 
/2

preclin 10 0,66 0,90 7,95
1st human 10 0,92 1,30 6,85
1st patient 10 1,52 2,60 4,90
1st pivotal 10 5,50 2,40 2,40

Submission 10 9,17 1,20 0,60
Sums: 50 17,78 8,40
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Output over time

» Simulate timely distribution of output

› Take process time between stages

› Calculate duration of development

› Perform Monte Carlo simulation for distribution of launch

Current projects, future output

currently in

actual 
number of 
processed 
projects

number to 
reach the 
market

median 
duration 

(yy)

cum duration 
(yy); 

current phase 
/2

preclin 10 0,66 0,90 7,95
1st human 10 0,92 1,30 6,85
1st patient 10 1,52 2,60 4,90
1st pivotal 10 5,50 2,40 2,40

Submission 10 9,17 1,20 0,60
Sums: 50 17,78 8,40
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What can be done to optimize output? (1)

� Increasing the number of projects short term?
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0

2

4

6

8

10

12

14

16

18

20

preclin 1st human 1st patient 1st pivotal Submission
stage

n projects

going

to reach market Future product launches over time

0

1

2

3

4

5

6

7

8

2.2006- 2.2007- 2.2008- 2.2009- 2.2010- 2.2011- 2.2012- 2.2013- 2.2014- 2.2015
intervals

n annual launches

Submission

1st pivotal

1st patient

1st human

preclin

© W. Seifert 2005

Future product launches

0

2

4

6

8

10

12

14

16

18

20

preclin 1st human 1st patient 1st pivotal Submission
stage

n projects

going

to reach market Future product launches over time

0

1

2

3

4

5

6

7

8

2.2006- 2.2007- 2.2008- 2.2009- 2.2010- 2.2011- 2.2012- 2.2013- 2.2014- 2.2015
intervals

n annual launches

Submission

1st pivotal

1st patient

1st human
preclin

© W. Seifert 2005



Are Pharma Pipelines Sustainable? AGAH and Club Phas e I Joint Annual Meeting 2007
© Dr. Wolfgang Seifert, 2007. www.SeifertResearch.d e

Page 25

������������	������	
��� ���������

0

1

2

3

4

5

6

7

8

2.2006- 2.2007- 2.2008- 2.2009- 2.2010- 2.2011- 2.2012- 2.2013- 2.2014- 2.2015
intervals

n annual launches

Submission

1st pivotal

1st patient

1st human

preclin

© W. Seifert 2005

������������	������	
��� ���������

0

1

2

3

4

5

6

7

8

2.2006- 2.2007- 2.2008- 2.2009- 2.2010- 2.2011- 2.2012- 2.2013- 2.2014- 2.2015
intervals

n annual launches

Submission

1st pivotal

1st patient

1st human

preclin

© W. Seifert 2005

Overall time reduction by 20% 

What can be done to optimize output? (2)

� Decreasing development time?



Attempt to define sustainability and 
the “Black-Hole-Theorem” 
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Sustainability – a definition (I)

� “Sustainability of the development pipeline”

» overall performance in terms of future output, 

› sufficient to maintain the current business model and 

› reflecting steady-state conditions in a stable environment

� “Overall performance”

» quality of research leading to an NME, 

» quality of management decisions, 

» speed and quality of development operations

� “Future output”

» number of output and the timely distribution thereof

� “Number of output”

» stands in critical relation to company characteristics, like annual sales or 
market capitalization



Are Pharma Pipelines Sustainable? AGAH and Club Phas e I Joint Annual Meeting 2007
© Dr. Wolfgang Seifert, 2007. www.SeifertResearch.d e

Page 28

Sustainability – a definition (II)

Additional relations:

� ”R&D expenditures” 

» describe the price a company is willing to pay to maintain sustainability

� “Sales of new products” 

» characterize the market success of products stemming from R&D performance

� “Market success” 

» is a holistic term for

› quality of the launched product, 

› performance of the sales force, 

› quality of managerial decisions, 

› product´s acceptance by the health systems, 

› etc.
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Altana, Nov 2005
Pharma sold to Nycomed for MEu 4.500, Sep 2006

Expected number of future product launches  over time
from current projects in their stage
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Amgen pipeline and prediction of output (2007)

Number of current projects
and number of future product launches

Amgen Inc.
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AstraZeneca, Medimmune: 2007 pipelines
Number of current projects

and number of future product launches
AstraZeneca Plc

0

10

20

30

40

50

60

70

80

90

100

Preclin PhI PhII PhIII Subm

n projects

going

to reach market Expected number of future product launches  over time
from current projects in their stage

AstraZeneca Plc

12

28

45

59

70

77

83
88

91
94

4,28

5,77 5,89

5,02

3,76

2,73

2,07
1,65

1,32
1,02

0

1

2

3

4

5

6

7

8

9

10

4.2007 4.2008 4.2009 4.2010 4.2011 4.2012 4.2013 4.2014 4.2015 4.2016

n annual launches

0

25

50

75

100

%
 c

u
m

u
la

ti
v
e 

la
u
nc

h
e
s

Subm

PhIII

PhII

PhI

Number of current projects
and number of future product launches
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2007 Sanofi-Aventis, Bristol-Myers Squibb: Sustainable?
Number of current projects

and number of future product launches
Sanofi Aventis
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50% of pipeline, launched when, by R&D budget
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Time until half of forecasted output (2005)

Sources:
Pipelines: Cowen Oct. 2005
Cycle time and success rate:
CMR intl., 2005
R&D budgets: 
Annual Reports 2005

“now”

50 % of calculated output, launched when, by R&D budget
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50% of pipeline launched, by R&D budget
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Most pharma do not have a sustainable pipeline (2005)

Half of median development time Mean duration to 50% launched 

“now”

Sources:
Pipelines: Cowen Oct. 2005
Cycle time and success rate:
CMR intl.
R&D budgets: Annual Reports

50 % of calculated output, launched when, by R&D budget

5 AstraZeneca
82 Medimmune

25 Sanofi Aventis
7 BMS
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50% of pipeline launched, by R&D budget
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The “Black-Hole Theorem”

Red Giants

White Dwarfs Dust; “Prey”

“Prey”

Black Holes

50 % of calculated output, launched when, by R&D budget

Black Holes
Ultra high mass and 
density formations, 
eat up everything in 
their way

Red Giants
High mass, 
moderate density, 
relative stable and 
long living

White dwarfs
Hot, short living; 
may transform into 
smaller black holes 
or supernovae 
(generate dust)

Interstellar dust
Attracted by any 
formation of greater 
mass. Ideal prey.
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Who to take over?

Pipeline Maturity, Companies
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Medimmune



Pipeline reporting
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How R&D pipelines are reported on the web?

� Detailed tabular listing +++++
» e.g. AstraZeneca, Pfizer, GSK

� Progression bars ++++
» Many biotechs

� Biphasic: Early and late projects only +/-
» BMS

� Incapacitation of investors ---
» Novartis

� Confusion -----
» Many links, text in abundance, no listing

� Not at all ------
» Abbott, Merck KGaA, …
» BI



Are Pharma Pipelines Sustainable? AGAH and Club Phas e I Joint Annual Meeting 2007
© Dr. Wolfgang Seifert, 2007. www.SeifertResearch.d e

Page 40

Novartis: Risk excluded (1)
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Novartis: Upon request for a pipeline overview, an update
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BI: Private Partnership?
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Merck KGaA: Investors ignored
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Requirements to the reporting of development pipelines

� Tabular listing by
» compound code 
» project code
» indication (WHO classification)
» development stage 

(preclinical, phase I-III, 1st submission, 1st MA received)
» project category: NME or Line Extension

� Date of report

� updates twice per year
� dedicated access point (two clicks at max) via

» Investor Relations
» R&D Pipeline
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Influencing factors / the role of human pharmacology

� Within possession of company
» Speed
» Number of projects in phase

» Modification of development 
process

› Proof of concept???
› Early and late development
› Exploratory IND
› Orphan drug registration?
› …

� Beyond possession of company
» Attrition due to

› Adverse events
› Changes of market
› Technical issues
› Efficiency issues
› Acquisitions
› ….
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Conclusions and think-abouts

� The fully-integrated-company concept is no longer valid.

� There will no longer be a stable professional working environment.

� Changing the development process is beyond our life-cycle (?). 

� Take-overs, mergers, alliances and in-licensing have become a MUST for 
(innovative big) pharma.

� Start-ups and biotechs are the ideal source of new compounds, entering 
the pipeline on later stages.

� Others shall be evaluated for the sustainability of their pipelines – and 
possibly left alone.

� Sustainability comes through the “prey”, as a common (risk-sharing) R&D 
resource.

� Good news: There will always be a “Human Pharmacology”!
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A few ideas for personal evolvement

� Develop and maintain your professional expertise

» It is your knowledge and capacity that counts

� Re-consider your relationship to your current employer

» Become (more) independent and consider yourself a supplier, not a 
slave

» Avoid burning out

� Improve emotional stability in case of changes

» Do not fight changes, rather foster them, if they are to come. 
They will come anyway.
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