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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”?*

René Margritte: La condition humaine *After Paul Watzlawick, 1977, 1984
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Pipelines Today
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Sustainable development pipelines?

Impfstoff-Hersteller hat eine prall geflllte Pipeline

www.aerztezeitung.de/docs/2001/09/10/160a1501.asp

Danisches Unternehmen hat eine gut geflllte Pipeline

www.lundbeck.de/05 unternehmen/05 01.asp

Syngenta hat eine gut gefullte Pipeline

www.syngenta.com/de/about syngenta/crop protection pipeline.aspx

Gut geflllte Pipeline enthalt 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

ne Zeitung Unter nehmen
 »

Biotech-Pionier Amgen steckt in Turbulenzen

Sicherheitsbedenken zu wichti
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Suchspiel: Wo ist der ndéchste Kassenschlager fiir Amgen?
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Sanofi Aventis / BMS: Take-over?

27.03.2007 10:41:00 Drucken|Schrift: A

Presse: Fithrung von Sanofi-Aventis zerstritten tuber Gebot fiir
Bristol-Myers

Faris (aktienchecl.de AS) - Das Board of Directors des Pharmariesen
Sanofi-Aventis 5.4, (ISIMN FRODDD120578 WKM 920857) hat sich
Presseangaben zufolge in Zusammenhang mit  einer  maaglichen
Obernahme des arerikanischen Verriebpartners Bristal-Myers Squibb
Co. (ISIN US11012210583/ WKN §50501) zerstritten,

Wie die britische Zeitung "Times" berichtet, ist man im Board of Directors
des franzésischen Pharmariesen geteilter Meinung dber eine mdagliche
Obernahmeofferte in Héhe won rund 54 Mrd, Daollar fir Bristol-Myers
Squibb, Durch den Zusammenschluss der beiden Konzerne wirde der
weltweit grifite Pharmahersteller entstehen, Den Angaben zofolge hat sich
der Streit vor allern zwischen Chairman Jean-Frangois Dehecq und dem
jungeren CEQ won Sanofi-Aventis, Gerard Le Fur, entzindet, Wahrend
Dehecq einen Fusammenschluss mit dem US-Konzern  befirwortet,
favorisiert Le Fur eine starkere Fokussierung auf organisches wWachstum
sowie eine Intensivierung der eigenen Forschung und Entwicklungsarbeit
bel Sanofi-Aventis, Wie die Zeitung unter Berufung auf Bankenkreise
berichtet, kénnte der Disput zwischen beiden Managern die Geschicke des
Pharrnakonzerns zurmindest kurzfristig nachhaltig beeinflussen.

Die Aktie won Zanofi-Aventis notiert aktuell in Paris mit einem Plus won
0,70 Prozent bei 64,90 Euro, wahrend die Anteilsscheine von Brisol-Myers
zuletzt bei 27,61 Dollar notierten. {27.03.2007/ac/nfa)
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AstraZeneca zahlt viel Geld fur Biotechnologie

Amerikanische Medimmune soll fir 15 Milliarden $ gekauft werden
FAZ, Dienstag, 24. April 2007

AZ intends to accelerate growth after a series of draw-backs
(nach einer Serie von Ruckschlagen 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 erfullten die Erwartungen nicht)

> e.g. Flumist (flu vaccine): expected sales >1b $3$,
actual sales 36m $$ in 2006.

Intense competitive bidding with Eli Lilly, Merck & Co. e.a.
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Factors influencing pipeline performance
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Assessment of development pipeline

Methods

>

v

»

»

»

»

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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The development machine

Strategy Projects in = —>Projects out
Operations
\ 4
Research & Preclin 1st hum 1st pat 1st piv Subm Launch
Discovery

sEmEpEayy
EEEEEEEEEN ......
‘e

Controlled by Development Process and Decision Making
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Determinants of business performance: Speed

Active Substance First toxicity Firsthuman Firstpivotal Fi'.St. First
Code assigned dose dose dose submission launch

i Preclinical H € lin ieal H Appl;catlon H nternational
development development : o eI
|l first market programme

2004

2003

2002

2001

2000

1999

1998

1997

T T T T T T T T
Source: CMR Intl., Epsom, Surrey, UK
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Determinants of business performance: Success

Probability of success to market

100%
92%

90% The opposite is the attrition rate:
80% . .

91 % of First Human projects
70% will not see launch
60%
50%
40%
30%
20%
10%

0% -
First human dose to First patient dose to First pivotal dose to  Submission to market
market market market
Source: CMR Factbook 2005
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Determinants for output (launches)
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Success to market

‘First human dose’ A
Phase |

‘First patient dose’ ’ B
Phase Il

‘First pivotal dose’ C
Phase Il

st submisson’ D
irst submission Submltted“

‘First launch’

Cumulative probability of success to market = ((A x B)xC)xD M arket
where A, B, C, D = success rates between phase Source: CMR Intl., Epsom, Surrey, UK
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Value generation starts with
feeding the pipeline

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

No pipeline, no new products
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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

precin 18 7 0,72
1st human 20 13 0,61
1st patient 18 47 0,28
1st pivotal 12 8 0,60
Submission 22 2 0,92
Are Pharma Pipelines Sustainable? AGAH and Club Phas e | Joint Annual Meeting 2007 Page 18
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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: 092 = 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 =

Success rate and probability of launch

Decision progressed terminated pPhase pLaunch

precin 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
actual
number of number tg
* processed reach the
Decision progressed terminated pPhase pLaunch currentlyin - projects  market
preclin 18 7 0,72 0,07 eclin 10

st human 20 13 0,61 0,09 Isthu 10 0,92
1st patient 18 47 0,28 015 / Istpatient Ty 10 = 152
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

O going
Future product launches B reach market
n projects
20
- 18
Current projects, future output
actual 16
number of number to 14
processed reach the 12
currently in  projects market 1
precin |10 TR —
1st human 10 0,92 81 I
1st patient 10 1,52 67 — —
1st pivotal 10 5,50 41 _—
Submission 10 9,17
2,7 I
Sums: 50 17,78
0 o | 1 | [ ]
preclin 1st human 1st patient 1st pivotal Submission
stages
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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
actual cum duration
number of number to | median (W)
processed reach the jdurationj current phase

currentlyin  projects  market (W) 2
preclin 10
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
Suns: 50 17,78 | 840
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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

O Submission
O 1st pivotal
n annual launches @ 1st patient
8 [l 1st human
Current projects, future output 7 W preclin
actual
number of number to fmedianf| 6T
5l
currently in __
preclin ‘
1st human 3T -
1st patient PR
1st pivotal A I e Y =
Submission Y Q
SUS. I o I N === N Eﬁ:ﬁ-_
2.2006- 2.2007- 2.2008- 2.2009- 2.2010- 2.2011- 2.2012- 2.2013- 2.2014- 22015
intervals [ oW. Seifert 2005 |
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What can be done to optimize output? (1)

Increasing the number of projects short term?

20
18
16
14
12
10

o N b O

n projects

preclin 1st human

@ going

ture product launches I to reach market

n annual launches

1st patient Submission

1st pivotal
stage

2.2006- 2.2007- 2.2008-

Future product launches ower time @ Subrission

[ 1st pivotal
[ 1st patient
[ 1st human
W preclin

2.2009- 2.2010- 2.2011- 22012- 2.2013- 22014- 22015

in
tenals [© W. Seifert 2005
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What can be done to optimize output? (2)

Decreasing development time?

Submission
1st pivotal

n annual launches 1st patient
1st human

preclin

EEOO@

Overall time reduction by 20%

N W 01O N

BN

0
2.2006- 2.2007- 2.2008- 22009- 2.2010- 2.2011- 2.2012- 22013- 22014- 2.2015
intervals [ ©W. Seifert 2005 |
Are Pharma Pipelines Sustainable? AGAH and Club Phas e | Joint Annual Meeting 2007 Page 25

© Dr. Wolfgang Seifert, 2007. www.SeifertResearch.d e



JB Seifert Research

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
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Sustainability — a definition (1)

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

JB Seifert Research

Pharma sold to Nycomed for MEu 4.500, Sep 2006

Number of current projects
and number of future product launches
GBU: ; Segment: ; Type:

n projects

Precl Phl Ph2 Ph3
stage

@ going
B to reach market

Subm

n annual launches

11.2005-

11.2006- 11.2007- 11.2008- 11.2009- 11.2010- 11.2011- 11.2012- 11.2013- 11.2014-

Expected number of future product launches over time
from current projects in their stage
GBU: ; Segment: ; Type:

B Subm
oPh3
@Ph2
mPhl
W Precl

intervals
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Amgen pipeline and prediction of output (2007)

B going [ Subm|
Number of current projects B to reach market Expected number of future product launches over time
. ) ) C—Phil
and number of future product launches from current projects in their stage
n projects Amgen Inc. n annual launches Amgen Inc. ===Phi
100 10 E— Phl
90 9
80 8
70 7 8
60 6 E
50 5 %
40 4 £
30 3 ES
20 2
10 1
0 0
Preclin Phi Phil Phill Subm 4.2007 4.2008 4.2009 4.2010 4.2011 4.2012 42013 4.2014 4.2015 4.2016
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AstraZeneca, Medimmune: 2007 pipelines

Number of current projects
and number of future product launches
n projects AstraZeneca Plc

@ going
B to reach market

Preclin Phi Phil Phill

Subm

5

o B N W A~ O O N 0O ©

=== Subn]
Expected number of future product launches over time ohil
from current projects in their stage
n annual launches AstraZeneca Plc E====1Phil

Em— Phl

(& ~
p ul
% cumulative launches

N
a

4.2007 4.2008 4.2009 4.2010 4.2011 4.2012 4.2013 4.2014 4.2015 4.2016

@ going
B to reach market

Number of current projects Expected number of future product launches over time
and number of future product launches from current projects in their stage
n projects Medimmune Inc. nannual launches Medimmune Inc. === Phil
10 i Phl
9
8
75
7 g
6 2
5 503
K
3 s
25
2
1
0 3 0
Preclin Phl Phil Phill Subm 4.2007 4.2008 4.2009 4.2010 4.2011 4.2012 4.2013 4.2014 4.2015 4.2016
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2007 Sanofi-Aventis, Bristol-Myers Squibb: Sustainable?

@ going
Number of current projects B to reach market Expected number of future product launches over time
and number of future product launches from current projects in their stage
n projects Sanofi Aventis n annual launches Sanofi Aventis
10 [ Phi
9
8
75
7 4
5
6 3
5 502
g
4 £
3
3 8
25
2
1
0 0
Preclin Phi Phil Phill Subm 4.2007 4.2008 4.2009 4.2010 4.2011 4.2012 4.2013 4.2014 4.2015 4.2016
Number of current projects :tg::':gch Forecasted number of future launches; SA-BMS after take-over — 5““".1'55‘0“
and number of future product launches Scenario 1: World Class; 1.1.2007 C——=11 st pivatal
n projects Bristol-Myers Squibb Co. 1000 =11 st patient —
‘ s | st human
9,00 _
m— Freclinical
8,00
75
@ 7,00 &
5 5
E 5,00 o}
B B
£ sowo &k
£ -
5 400 g
= 2
E 3,00 =
= 25
2,00
1,00
Preclin Phi Phil Phill Subm 0,00 0

12008- 12009 12010 1.2011- 12012 1.2013- 12014 1.2015- 1.2016-

1.2007-
Projected launch years

[ Seifert Research S
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until half of forecasted output (2005)

8000,00

7000,00

6000,00

5000,00

4000,00

R&D (m), 2004

3000,00
2000,00

1000,00

© W. Seifert 2005

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

»
25;20,67

B85

bT
50% launched
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Cycle time and success rate:
CMR intl., 2005

R&D budgets:

Annual Reports 2005
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Most pharma do not have a sustainable pipeline (2005)

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

Mean duration to 50% launched | Half of median development time

R&D (ME€), 2004

‘ 0,
©W. Seifert 2005 “Now” 50% launched
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25 Sanofi Aventis
7 BMS

Sources:

Pipelines: Cowen Oct. 2005
Cycle time and success rate:
CMR intl.

R&D budgets: Annual Reports
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The “Black-Hole Theorem”

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

8000,00

7000,00 -

6000,00 -

5000,00 -

4000,00 H

R&D (m€), 2004

3000,00 -

2000,00 -
Meal

1000,00 -

White Dwarfs

White dwarfs

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

‘ - 50% launched
© W. Seifert 2005

Are Pharma Pipelines Sustainable? AGAH and Club Phas e | Joint Annual Meeting 2007

© Dr. Wolfgang Seifert, 2007. www.SeifertResearch.d e

Interstellar dust
Attracted by any
formation of greater
mass. Ideal prey.
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Input needed...

Strategy Projects in —>Projects out
Operations \\\\

R_esearCh & Preclin 1st hum 1st pat 1st piv Subm Launch
Discovery

ammm .......
L
'Y
»
L 4

\/
o ] Launches
Controlled by Development Process and Decision Making
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Who to take over?

Pipeline Maturity, Companies

160
120
100

80

60

n current projects (input)

20
0
0,00 5,00 10,00 15,00 20,00 25,00
input / N50 © Dr. Wolfgang Seifert 2006
OMedimmune
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Pipeline reporting
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How R&D pipelines are reported on the web?

Detailed tabular listing FH+4+
» e.g. AstraZeneca, Pfizer, GSK

Progression bars F++
» Many biotechs

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

Incapacitation of investors
» Novartis

Confusion
» Many links, text in abundance, no listing

Notatall 0
» Abbott, Merck KGaA, ...
» Bl
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Novartis: Risk excluded (1)

Planned filings 2007 to >2010
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2007 2008
PTK7872 LBH589
Colorectal cancer Solid tumors
Prexige® (US) QAB149
OA, Pain COPD®
Tekturna® FDC Tifacogin
Hypertension CAP’
Galvus® FDC AGO178
es Depression
LIC477 (US)
Bipolar disorder
MF

2009

ACZ885
Muckle Welis

ABF&56
Hepatitis C

FTY720
Multiple sclerosis

SOM230
Cushings / GEP? tumors

EPOS06
Solid tumors

Mycograb™ (US)
Severe fungal infections

Tasigna
GIST?

' Licensed from Idenix
2 Co-development with Schering AG, registration strategy under review
3 Gastroenteropancreatic

4 Acute myeloid leukermia

5 Gastrointestinal stromal tumors

& Chronic obstructive pulmonary disease

7 Severe community acquired pneumonia

8 Mometasone foradil fixed dose combination

Are Pharma Pipelines Sustainable? AGAH and Club Phas

© Dr. Wolfgang Seifert, 2007. www.SeifertResearch.d e

e | Joint Annual Meeting 2007

= 2010

ANASTS

Hepatitis C
ATI355

Spinal Cord Injuries
LCle99 LBM&42
Hypertension Dyslipidemia

RSV604 LDCc300’

Resp. syncytial virus Hepatitis B
SBR759 QAT370
Transplantation COPD®
Aurograb

VNP489
Hypertension

PKC412
AML*

LBQ707
Solid tumors

AEBO71
Transplantation

APP018
Atherosclerosis

Severe Stap 'actions)
TKI258
Hem & Solid Tumors

RAF265
Melanoma

AEE788
Solid tumors

HCD122
Hem. tumors

NM2831
Hepatitis C

_ SMCo021
Osteoporosis

i SMCo21
Osteoarthritis

QVA149°
COPD#
NVA237
COPD®
QMF149'°
COPDS{Asthma

9 QAB149 and NVA237 fixed dose combination
10 QAB149 and mometasone fixed dose combination

U NOVARTIS
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Novartis: Upon request for a pipeline overview, an update

Planned filings 2007 to >2010

NME roll out

2008

QAB148
COPD*

Tifacogin
CAP

AGO1TB
Depression

'GOPDIAsthma

! Licensed from ldenix

2 QAB1749 and Mometasone fixed dose combination
¥ Gastroenteropancreatic

4 Acute myeloid leukemia

5 Gastrointestinal stromal tumors

& Chronic obstructive pulmonary disease

7 Severe community acquired pneumonia

| Novariis 01 2007 Resubs | Apdl 23 2007

LBHS589 ACZBEBS

Solid tumors Muckie Wells
ABF656

Hepatitis C
FTY720
Mu ltiple sclerosis
Ings i GEP? tumors
Solid tumors

Mycograb™ (US)
Severe fungal infections

LIC4TT (US)
Bipolardisorder

ANASTS
Hepatitis C
ATI355
Spinal Cord Injuries
LBMe42
Dyslipidemia

AEBOT 1
Transplantation
LCl699
Hypertension

RSV604
Resp. syncytial virus

2009

SBRT53
Transplantation

LDC300"
Hepatitis B
VNP4BS QAT3T0
Hypertension COPD*
PKC412
AL Severa SEapl &
LBQ7o7 TKI258
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JB Seifert Research

Bl: Private Partnership?
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Merck KGaA: Investors ignhored
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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-1ll, 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 Beyond possession of company
» Speed » Attrition due to
» Number of projects in phase > Adverse events

> Changes of market
> Technical issues
> Efficiency issues
> Acquisitions

» Modification of development
process

> Proof of concept???

> Early and late development
> Exploratory IND

> Orphan drug registration?
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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”!



A few ideas for personal evolvement

Develop and maintain your professional expertise
» Itis 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.



Performance Analysis and Forecasting for the Pharendical Industry
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