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The Problem:

Visualizations developed for

scientific and patent data

do not do a good job of “telling the story”
when applied to drug pipeline data

and often need significant changes.

r BizInt Smart Charts 2013



Source: Erdi et al., Yang
et al, Search Technology
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Examples of pharma pipeline visualizations
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Pipeline represents progress of RED
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last update
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The Drug Development “Pipeline”

At each stage of the pipeline, companies need information on drugs
In development to make both business and research decisions.
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Information on drug pipelines --

m Comes from a variety of sources — company
sources, published literature, conferences,
Industry news, etc.

m Drug Pipelines Databases — constructed by
teams of editors at several companies, reviewing
public and proprietary sources.

m Sold to the pharmaceutical industry for
competitive intelligence on drug pipelines.

m Examples: Pharmaprojects, Integrity, R&D Focus
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An example of a company pipeline graph

Number of Drugs in Company Pipeline by Phase -
Human Genome Sciences - from 4 Databases

B Discontinued
B Discontinued |
M Discontinued II
B Discontinued Preclinical
W Dizcontinued preregistration
H Discovery
N Launched
H Marketed
¥ Mo Development Reported
M Mo development reported |
B Mo development reported Preclinical
M Phase 2 Clinical
M Phase 3 Clinical
B Phase |
Phase Il
M Phase Il

W Preclinical

Preregistration

Created in Excel from Pre-registration
BizInt Smart Charts
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M Discontinued

There are IOtS Of prOblemS. . W Discontinued |

MW Discontinued I

M Discontinued Preclinical

Number of Drugs in Company Pipel
Vocabulary needs m iences - from ¢ M Discontinued preregistration

to be normalized. ™ Dis

H Launched

W Marketed
¥ No Development Reported
B No development reported |

B No development reported Preclinical

M Phase 2 Clinical
B Phase 3 Clinical

m Phase |

M Phase Il

M Preclinical

Created in Excel from
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Common Drug

Database

Status

Challenges in multi-database reports

Companies

Adis R&D Insight

bmson Pharma

A N TS

iteline Pipeline

FPhase |

1. Multiple
Records for the
Same Drug

Phase

Five Prime Therapeutics (Originator)
Hiyman Genome Sciences (Licensee)

ePrime (LISA)
man Genome Sciences (LISA)

ePrime Therapeutics Inc
man Genome Sciences Inc

Five Prime Therapeutics
Human Genome Sciences

lexalOmmab Thomson Pharma  Phase 2 Clinical Cambridge Antibody Technology Group plc
Human Genome Sciences Inc
lexatumumab  Adis R&D Insight Discontinued | Cambridge Antibody Technolagy (Originator)
Human Genome Sciences (Licensee)
lexatumumab Citeline Pipeline Mo Development Human Genome Sciences
Reported Astrafeneca
lexatumumab M3 RE&D Focus FPhase | Human Genome Sciences (LISA)
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Challenges in multi-database reports

Common Drug
Hame ‘ Database
FPhase | Five Prime Therapeutics (Originator)

FP-1038 Adis R&D Insight
Human Genome Sciences (Licensee)

FP-1039 M3 RE&D Focus FPhase ll FivePrime (LISA)
Human Genome Sciences (LISA)

FP-1039 Thomson Pharma @ Phase 2 Clinical FivePrime Therapeutics Inc
Human Genome Sciences Inc

FP-1039 Citeline Pipeline FPhase Il Five Prime Therapeutics
Human Genome Sciences

lexatumumab Thomson Pharma / Phase 2 Clinical Cambridge Antibody Technology Group plc
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maneeyy 2. Conflicting
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Human Gend Same Drug

Astraleneca
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lexatumumab  Adis R&D Insight Discontinued |
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Challenges in multi-database reports

Common Drug
Hame ‘ Database
Adis R&D Insight
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Five Prime Therapeutics (Originator)
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IMS R&D Focus

Phase

FFP-1039

Thomson Pharma

Phase 2 Clinical
\

FivePrime (LISA)
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FivePrime Therapeutics Inc
Human Genome Sciences Inc
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Five Prime Therapeutics
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Citeline Pipeline
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3. Terminology
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After cleanup and de-duplication...

Drugs in the HGS Pipeline by Phase

M Discontinued
B Marketed

W Phasel

M Phase 2

M Phase 3

W Preclinical

o Registered

" Research

: Created in Excel from Bizlnt Smart
\  Charts Reference Rows.
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But the phases are not ordered by time.

M Discontinued
B Marketed
M Phase 1

Marketed is the  pline by
final phase.
1

nase 2

nase 3

Preclinical precedes
clinical phases.

Research comes first.

W Preclinical

W Registered

™ Research




We need to order the phases chronologically

Drugs in the HGS Pipeline by Phase

M 0 Research

M 01 Preclinical
W 1Phasel

M 2 Phase 2

M 3 Phase 3

W 5 Registered

W 6 Marketed

= 7 Discontinued
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Now we have a meaningful pie graph...

Drugs in the HGS Pipeline by Phase

Research
7%

Discontin
46%

Phase 3
2% 3% 7%

Marketed Registered

Preclinical

20%

Phase 1
3%

Phase 2
12%




Or we could create a pipeline bar graph...

Drugs in the HGS Pipeline by Phase
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Created in Excel from Bizint Smart QO
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But the colors aren't consistent by phase.

Drugs in the HGS Pipeline by Phase

20

18

16

14

12

10

Drugs in the HGS Pipeline by Phase

Research
7%

Preclinical
20%

Phase 1
3%

Phase 2
12%

Marketed Registered Pha:e 3
2% 3% 7%
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So we apply color palette for phases.

20

Drugs in the HGS Pipeline by Phase
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1 the HGS Pipeline by Phase

10

| Research

N 7 7%

Phase 3
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But pipeline bar charts often look like this...

EXPLORATORY

HCD122

Hem. tumors

TKI2Z58

Hem./solid tumors

RAF265

Melanoma

LBY135

Solid tumors

BEZ235

Solid tumors

AUYS22

Solid tumors

BHQ880

Solid tumors

BGT226

Solid tumors

LBH589

Hem. & solid
tu

CONFIRMATORY
PHASE Il PHASE Il

PKC412
AMLY

REGISTRATION

Tasigna® (JPN)
IM7 res. / intol CVIL3

LBQ707

Solid Tumors

EPO206

Ovarlan cancer

Exjade® (JPN)

Chironic iron overload

SOM230

Acromegaly /

Cushing's disease
B e

Glivec®
girg adjuvant /
MME®
- roll-out
RAD0O1 W oo
Neuroend. tum.
RADOO1 RADOD1
Sol. tumors / breast| RCCA
cancer/ PICT®

SOM230 Tasigna®

GEP11 tumors GISTZ / newly diagnased
CML? / subop. CML?

LEHS589

Hemat tumors

ASA404

Solid tumors

Glivec®

Mon-oncology
indications

EF0906
Solid tumors

1 Acute myeloid leukemia

2 Gastrointestinal stromal tumor
3 Chronic myeloid leukemia

4 Renal cell carcinoma

& Pancreatic islet cell tumor

7 Imatinib

& Hereditary hemochromatosis
g New molecular entity

10 Life eyele management

11 Gastroenteropancreatic . .
Source: Novartis website

Bizint Smart Charts 2013



Each bar/phase is made up of boxes...

CONFIRMATORY
R

LBQ707 EPO906 Tasignalm )
Solid Tumors Ovarian cancer il” res. / intol.CIVIL3

== Which represent a
drug in that phase.

SOM230 Exjade® (JPN)
Acromegaly / Chronic iron overload
Cushing's disease

With a color coding
scheme for another
aspect of the drug. I Leme

roll-out
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here are too many drugs in a phase...

Allergy, Immunothe
MK-8237

Alzheimer's Disease
MK-8931 3

Asthma
MK-1029

Bacterial Infection
MK-T655

Cancer
dalotuzumab, MK-0646

Cancer
MK-1775

Cancer
MK-2206

Cancer
dinaciclib, MK-T965 3

Cancer

ridaforolimus, MK-8669

-

letermovir, MK-BZZE'

Contraception,
Medicated IUS
MK-8342

Contraception, next
wneration ring
MNK-2175A

Contraception, nexi
generation ring
MK-8342B

Hepatitis C
MK-5172

Hepatitis C
MK-8742

HIV

MK-1439

Insomnia
MK-6096

Melanoma
MK-3475

. MNorth Ameri
. The Compa

. Phase I/l 3
. In Movember 2011, Merck

. For development in Japan

Herpes Zoster

Migraine Allergy, Grass Pollen 1-2 Inactivated VZV vaccine
MK-1602 MK-7243 V212

Overactive Bladder Allergy, Ragweed '
MK-4618 MK-3641

HPV-related Cancers, V503
HPV vaccine (9 valent)

Pneumoconjugate

Vaccine
V114

Atherosclerosis
anacetrapib, MK-0859

Osteoporosis
odanacatib, MK-0822

The boxes are
e StaCked in multiple
== 0OlUMNS.

S (1)5)

received a Complete
Response Letter from the
FDA for NOMAC/IE2
(MK-8175A). The
Company is conducting an
additional clinical study
requested by the FDA and
plans to update the
application in the future.

Fertility, corifollitropin alfa * Psoriasis
injection, MK-8962 (US) MK-3222

Thrombaosis
vorapaxar, MK-5348

Hepatitis C
vaniprevir, MK-7009 5

‘ Moved forward since last pipeline update.

MERCK

only. 2 Be well

L\ Bizint Smart Charts 2013



3 Research
Lead Opt

2 Projects
Miveartia

g:—n

Quinolones

2 Projects
LISFNAM C oK

G5K
== e = e g

U cpllnased lead | Antimalarials

b Merck Seranc | S Judad
1 AWHROTOR §  Rulbgers'USF
| P e &
FE - E =5 1 )
1 1 | I8
gimitazolidinediones, Amlnngrlulnu FEIRIUIER I|.
g am L ASHTM |y
i 4 1
= e wm m= o o —— -
i TP g 1 MPC1161
Antimalarials E18
1 inhibitors. ¥ Dundee University af
L] Medivir 1 | Mississippi )
B ke Fl e il F]
o e P e ar
DHODH i i
LTS W oA
LWt ciaeh I 1

Translational

Preclinical

r

Boxes are col

coded for drug

“features”

o

or |-

(=3
L oS O

Source: Anthony et al.
Malaria Journal

Phase | Phase lla

l—-rrFrIr-'r'r————-

ok I“Fnuﬂi
Sohool
ﬁwﬂ . :: plper

Phase b/l

Development

Registration Phase IV

o L
W ey

I H" 'm I

“=I What do the dashed

lines mean?

ol il
: | e 1
Eriasoaa
L e ]
————— AN BTy e
Il_:,m'll
gkl ol
5 | il 11
_____ A o o - o d
HITDEDS
Novaris

D ACTs
D Endoparonidas
D Seyere Malaria

MeRans IN by a Stringart Aeguisory Autharity or by WHO pregualification

D Antibiotios
I:I P vivax

D Malecular Mechanisms

D Coll-Based Meochanisms:

t Smart Charts 2013



Translational
Phase |

Development
Phase libfll Phase IV

h Research

Lead Opt Preclinical Phase lia Registration

2 Projects.

m’ Mereantia

CONFIRMATORY

B T BT

HCD122 LBEQ707 EP0O906 Tasigna® (JPN)
Hem. tumors Solid Tumaors Ovarlan cancer IM7 res. / intol CML®

Quinslones 2 Projects
USFAAM & GEK

P ===
¥ Collbased lead ' Antimalarials

¥ Merck Seranc ¥ St Juckad
§ WHOTDR | Rulgers'USF

TKI258
Hem./solid turmors

SOM230

Acromegaly /
Cushing's disease

Exjade® (JPN)

Chranic iron overload

Imicazalidnedianes, Amlnagl!lﬂﬂ

RAF265
Melanoma

LEH589
Hemat. tumors

B nmes
[ ] NME®

roll-out
ASA404 Lcmlo
Solid tumors

| Antimalarials
Dundee

LBY135
Solid tumors

BEZ235
Solid tumors.

Phase ll Phase Ili Phase Il

AUYS22

CMV Prophylaxis in Solid tumors
Transplant Patients,

lotermovir, MK-8228

Herpes Zoster
Inactivated VZV vaccine,
V212

Migraine Allergy, Grass Pollen .2
MK-1602 MK-7243

Alzheimer’s Disease Gomiracaption, Overactive Bladder Allergy, Ragweed '
- Medicated IUS
MK-8931 3 ] MK-4618 MK-3641

BHQ880
Solid tumors

HPV-related Cancers, V503
HPV vaccine (9 valent)

1 Acute myeloid leukemia

2 Gastrointestinal stromal tumor

3 Chronic myeloid leukemia

4 Renal cell carcinoma

& Pancrealic islet cell tumor

7 Imatinib

& Hereditary hemochromatosis

7 New molecular entity

Contraception, next Pneumnoconjugate
generation ring Vaccine
-8175A vi14

Atherosclerosis
anacetrapib, MK-0859

Osteoporosis
odanacatib, MK-0822 BGT226
Solid tumaors
Contraception, next . - Clostridium difficile Infection
> generation ring R“'“";"‘“;‘_";“""“s actoxumabibezlotoxumab,
MK-83428 & MK-3415A

Parkinson’s Disease

* Bacterial Infection
- preladenant, MK-3814

ancer Hepatitis C
dalotuzumab, MK-0646 MK-5172

Cancer Hepatitis C
MK-1775 MK-8742

Cancer HIV

MK-2206 MK-1439
Insomnia
MK-6096

Melanoma
rldafwollmus MK-&ESS MK-3475

. North American rights.

Contraception
NOMAC E2
MK-8175A (US) *

The Company has
submitted a BLA for
MK-7243 and now awaits
acceptance for review by
the FDA. Diabetes Mellitus
MK-3102

. Phase I/l adaptive design.

In November 2011, Merck
received a Complete
Response Letter from the
FDA for NOMAC/E2
(MK-8175A). The

ity, corifollitropin aifa
jection, MK-8962 (US)

Company is conducting an  Hepatitis € Thrombosis
additional clinical study vaniprevir, MK-7009 5 vorapaxar, MK-5348

WP Moved forward since last pipeline update.

€3 MERCK

Beawell

requested by the FDA and
plans 1o update the
application in the future.
For development in Japan

only. 2

itric Hexavalent
tion Vaccine, V419

Platinum-resistant
Ovarian Cancer,
vintafolide, MK-8109 (US)

Psoriasis
MK-3222

10 Life cycle management
11 Gastroenteropancrealic




Here's a “bulls-eye” pipeline visualization...

A bull's-eye representation of the current clinical pipeline for TB.

L Oty ;
&
PNU 100480
@

Ot

Phase Il
Sudoterb

DNa gyrase inhibitors

A Koul et al. Nature 469, 483-490 (2011) doi:10.1038/nature09657
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The circle is divided into
segments representing
mechanisms (MOA).

P
PNU 100480

2 O
O

Phase |

Each drug is
placed by phase
and MOA.

Phase |l

SQ 109
R gl

NN A0
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This is not a standard visualization!

A bull's-eye representation of the current clinical pipeline for TB.

L Oty ;
&
PNU 100480

Phase |

Phase Il
Sudoterb

@
SQ 109

Ry
oW

OPC 67683

Moxifloxacin

DNa gyrase inhibitors
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It has features of a polar scatter chart.

Plants in Wonderland
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_[1ookm}
North " _
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{40
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e
-
-

A Immonrtal Weed
4 Precious Flower
I Magical Tree

North
East

South
West

Sample from Chart Director
chart library.
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- from Phase 1 to aipproval.
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Pl Each segment is

PNU 100480 .
‘e a different MOA.
SDO"&M?( 9 .

Phase |

Ph Il
Sudoterb e

[
=
N %
@_l:[ \ Phase
H".' o * 1}
&
N

°r"‘¢,T° < 0\@

o L O™

OPC 67683

And there is no
meaning to the
order of the
segments.

Moxifloxacin
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Even though
there is 1 drug
for this MOA.

°r"‘¢,T° N 0\@

o L O™

OPC 67683

Moxifloxacin

DNA gyrase inhibito'®
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In this bulls-eye, segment sizes vary...

I M
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@ Medivir/Tibotec
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Hyperglycosylated Type IF's . nterferan-al
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** No Development reported @ Genelabs/Novartis

B\ * Discontinued {VX-500: 1 March 2009{1DDb, Adis). ATD2836: 29 Jan 200 {IDDE]. ANAT?3: 5 June 2009 {IDDE). PRO 206: 8 hune 2003 DDEY]
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Some issues creating pipeline bulls-eyes...

Arthritis

ibitors (oral, rheumatoid arthritis/cancer), Aegera/Human Genome Scig

monocyte colony inhibitory factor-1, Human Genome Sci

Artistic mockup created with data from
BizInt Smart Charts Reference Rows.

PreClinical

€ matogamrlcancer), Aegera/Human Genome Sciences
e/cancer therapy, Amgen/Human Genome Sciences
erferon, Human Genome Sciences/Merck & Co
gramme: monoclonal antibodies - Human Genome Sciences/Morphotek
Human Genome Sciences
antiangiogenesis genes, cancer

Osteoporosis

Phase |

M 626616 cet/inflammation, Human Genome Sciences/Morphotek

Phasell
B lexatumumab

M mapatumumab

yte colony inhibitory factor-1, Human Genome Sciences

arch programme: monoclonal antibodies - Human Genome Sciences/Xencor

mmuf&gisglmmmrapy, Amgen/Human Genome Sciences

Disorders

binant interferon, Human Genome Sciences/Merck & Co

brch prog 1e: monoclonal - Human Genome Sciences/Morphotek

A Rilapladib

@ Goxalapla

. Cardiovascular
Diabetes
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Some issues creating pipeline bulls-eyes...

PreClinical

(S

Phase |

B 526616
B MAb, TRAIL re
B MAb, VEG

Phase Il

B FP-1039

Phasellll

B lexatumumab

B mapatumumab

B belimuma

Where do you plot the
drugs in the segment?

= matogaFL'rFﬁr/cancer Aegera/Human Genome Science
e/cancer therapy, Amgen/Human Genome Sciences
eron, Human Genome Sciences/Merck & Co

gramme: monoclonal antibodies - Human Gen

uman Genome Sciences
apy, antiangiogenesis g
20

GF-2

ogies

ipen

enes, cancer

cer/inflammation, Human Genorr

Drug names
can be very
long.

yte colony inhi

Ab-071

aten pragia BizInt Smart Charts 2013



We'd like different
symbols to represent
other drug features.

Cardiovascular
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[ el
Drugs in the HGS Pipeline by Phase Drugs in the HGS Pipeline by Phase
20 Research
7%
18 I
16 — Preclinical
0,
14 20%
Discontin

- 46%
10

B

6 Phase 1

3%
4
gramme: monoclonal antibodies -
? u et mia | 12%
A Y Py -‘L OJ cer/inflammation, Hur
) £ e %
L - £
cf? 5 & \(\%& & & gistered Phase 3
¢ 2 Q ] Q o o

. Cardiovascular
Diabetes
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m Represents the furthest progress of clinical trials
for one or more indications in one or more
markets.

m There may be multiple clinical trials in progress.

m \We want to show a timeline of clinical trials for
a particular drug.

m Sources: ClinicalTrials.gov; Citeline Trialtrove;
Adis Clinical Trials Insight
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Completion Date: Dates/Extract Years W Start Date: Dates/Extract Years |

2002 EDIEIS 2004 2005 2006 2007 2008 2009 2010 201 2mz
1 1 1 1 1 1 1 1 1

NCTO0263396 -

Start/Completion
/ years not shown in

]
§
8

NCTODZ63048 [

NCTO368576) = yn

NCTOD411073] d famlllar fOrmat
NCTODSE1317) p—

NCTODG22830 ]

NCTOO704431 | i —

= Significant manual

NCTOD743860 f— d ata C I eanu p

MCTOOTS9903

NCTO1000727 B req Ul I’ed
NCTO1067334) -

MCTO1154114 S

MCTO1 506535

m | Cannot see the
trial phase

SB-430345-003 | ted

SB-430345/013

|
8

TrialTrovelD-020034 frrs] ) ) .
i Created in VantagePoint — BizInt

Smart Charts Edition.

Trial TrovelD-0S77ET ]




2002 2003 2004 2005 2006 2007 2008 2009 20
NCTO0268996 | q Bars now show
NCT00269043 == . .

. — duration of trials

NGT00411073) o>
NGTO0551317) >

L] n .
NCTOR22520) —  |Missing data is
NCTOO704431 |

NCTOO734032 mmmm | clearly displayed
NGCTO0743860 ]
NGT00799903
NCTO000727
NGTO1067339)
NCTO1154114]
NCTO01506895)
NGTO1636271
sp-450843.005 | [ »
SB-4808481013 .
TrialTrovelD-020034 <8
Trial TrovelD-057767

Bars color coded
by phase

T Created in VantagePoint - BizInt
[ Phase 1 Smart Charts Edition.
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Consistent use of color
Trial Timeline (CT.gov, Adis, TrialTrove)

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

NCTOD268396

NCTO0269048

NCTO0368576

NCTOD411073 >

NCTODE51317 >

NCTODE22830

NCTOO704431

Use the phase Legend explains
color palette symbols

MNCTO1087339
MCTO1154114
MCTO1506895
MNCTO1636271
5B-480848-005 >
SH-4808481013
TrialTrovelD-020034 -
Trial TrovelD-057767 > |

Created in VantagePoint -
BizInt Smart Charts Edition.
[ ] Phase 1 [] Phase 2 B Fhase: « Unknown start P LUnknown end
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Why use multiple sources?

NCTO0411073
NCTO0551317
| NCTODB22830
NCTOO0704431

NCTO0734032
NCTOO743860
W CT00799303
JCTO1000727
JCTO1067333
CTO1154114
JCTO1506835

CTO1838271

m Indexing differences may return different results.

ClinicalTrials.gov only

2006 2007 2008 2009 2010 2011
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m Take advantage of content variation
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To summarize, pipeline visualizations...

m Require multiple sources for completeness and
accuracy.

m Rely on data cleanup and deduplication tools.

m Generally cannot be created with standard
visualization libraries.
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m Often show discrete rather than aggregate values.

m Often show categorical rather than numeric
coordinate values.

m Need consistent use of order and color coding.

Do these visualizations operate at the exploratory or
explanatory levels?
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