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! The Problem:
4 Visualizations developed for
B 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.
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Examples of technical visualizations

Source: Erdi et al., Yang
et al, Search Technology
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Source: Roche, Ligand,
AmgenOncology websites
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At each stage of the pipeline, companies need information on drugs
in development to make both business and research decisions.
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Phase |
120-100 Volunteers Phase lll

i 1000-5000 \_R:llunteers

1
FDA approved
drug
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Source: PhRMA Profile.
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Source: PhRMA Profile.
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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
h competitive intelligence on drug pipelines.

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

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

m Discontinued preregistration

W Discovery

H Launched

® Marketed

B Mo Development Reported

® No development reported |

B Mo development reported Preclinical
 Phase 2 Clinical

B Phase 3 Clinical

mPhase |

Created in Excel from Pre-registration
J|  Bizint Smart Charts
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B Discontinued

There are lots of problems. . =osernes:

B Discontinued Il

. . M Discontinued Preclinical
gs in Company Pipel

iences - from ¢ M Discontinued preregistration

Vocabulary needs
to be normalized.

B Dijsi

B Launched

H Marketed
¥ Mo Development Reported
B Mo development reported |
B Mo development reported Preclinical
B Phase 3 Clinical

M Phase |

B Phase Il

Preclinjcal

Created in Excel from
BizInt Smart Charts

Preregistration

Pre-registration

Challenges in multi-database reports

Common Drug Database | Status | Companies
FP-1039 Adis RE&ED Insight Phase | Five Prime Therapeutics (Originatar)
Hiiman Genome Sciences (Licensee)
[, [P0 I 1. Multiple EROEN
man Genome Sciences (USA
Records for the M ences (USA)
FP-1039 Thlmson Pharma ePrime Therapeutics Inc
5 Same Drug man Genome Sciences Inc
\ FP-1039 iteline Pipeline Phase ll Five Prime Therapeutics
4 \ Human Genome Sciences
lexaMMOMab | Thomson Pharma | Phase 2 Clinical Cambridge Antibody Technology Group plc
5 Human Genome Sciences Inc
lexatumumab  Adis R&D Insight Discontinued | Cambridge Antibody Technology (Originator)
6 Human Genome Sciences (Licensee)
lexatumumab  Citeline Pipeline Mo Development Human Genome Sciences
T Reported AstraZeneca
- lexatumumab  IMS R&D Focus Phase | Human Genome Sciences (USA)
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' Common Drug .
Nane Database | Status | Companies
FP-1039 Adis R&D Insight Phasel Five Prime Therapeutics (Originatar)
1 Human Genome Sciences (Licensee)
FP-1039 IMS R&D Focus Phase I FivePrime (USA)
2 Human Genome Sciences (USA)
FP-1039 Thomson Pharma | Phase 2 Clinical FivePrime Therapeutics Inc
3 Human Genome Sciences Inc
FP-1039 Citeline Pipeline Phasell Five Prime Therapeutics
4 Human Genome Sciences
5 lexatumumab Thomson Pharma / Phase 2 Clinical Cambridge Antibody Technology Group plc
. lexatumumab | Adis R&D Insigh Discontinued | 2. Conflicting
mibaas  Data for the
lexatumumab Citeline Pipeline Mo Development Human Geng
T Reported AstraZeneca Same DrUg
- lexatumumab  IMS R&D Focus w Human Genome Sciences (LISA)
/
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Challenges in multi-database reports

Common Drug _
Name Database | Status | Companies
FP-1039 Adis R&D Insight Phase | Five Prime Therapeutics (Originatar)
1 Human Genome Sciences (Licensee)
FP-1039 IMS R&D Focus Phasell FivePrime (USA)
2 — Human Genome Sciences (LUSA)
FP-1039 Thomson Pharmay” Phase 2 Clinical FivePrime Therapeutics Inc
3 Human Genome Sciences Inc

\
FP-1039 Citeline Pipeline Phase |l Five Prime Therapeutics
4 Human Genome Sciences

lexatumumab  Thomson Pharma  Phase 2 Clinigal Cambridge Antibody Technology Group plc
5 Human Genome Sciences Inc
- lexatumumab  Adis R&D Insight Discontinued | 3 Terminology ngéggg;nator}
lexatumumab Citeline Pipeline Mo Development Varlatlon
T Reported
- lexatumumab IM5S R&D Focus Phase | Human Genome Sciences (USA)
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After cleanup and de-duplication...
L]

Drugs in the HGS Pipeline by Phase

M Discontinued
B Marketed

M Phasel

B Phase 2

B Phase 3

M Preclinical

I Registered

W Research

Created in Excel from Bizint Smart
\ Charts Reference Rows.

But the phases are not ordered by time.

Marketed is the  tling by : i
final phase. Ll Discontinued

B Marketed

M Phase 1

M Phase 2
Preclinical precedes B Phase 3
clinical phases.

™ Preclinical

- f W Registered
Research comes first. —"i
ﬁ m Research
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We need to order the phases chronologically
[aF

Drugs in the HGS Pipeline by Phase

M 0 Research

B 01 Preclinical
B 1Phasel

M 2 Phase 2

M 3 Phase 3

M S Registered
¥ 6 Marketed

m 7 Discontinued

RizInt Smart Charts 2013

Now we have a meaningful pie graph...

Drugs in the HGS Pipeline by Phase

Research
7%

Preclinical
20%
Discontin

46%

Phase 1
3%

Phase 2
12%

Marketed Registered Phaose 3
2% 3% 7%
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Or we could create a pipeline bar graph...

Drugs in the HGS Pipeline by Phase
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& Q“z Q Q Q-Q' @ ‘ c,c,d'\\
Created in Excel from Bizint Smart Q\
I‘ Charts Reference Rows.

\»

But the colors aren’t consistent by phase.

Drugs in the HGS Pipeline by Phase
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FEEW
So we apply color palette for phases.

| Sl
Drugs in the HGS Pipeline by Phase

20

18 —

16 —

14 -

12 — ___ prthe HGS Pipeline by Phase
10 | | | Research

< 7 7%

Preclinical
20%

Phase 1
3%

]
i &
X = NG X
Q_Qr )
Q
d Phase 2
12%
Marketed Registered Phase 3
2% 3% 7%

But pipeline bar charts often look like this...

CONFIRMATORY
EXPLORATORY REGISTRATI!
PHASE Il PHASE Il

HCD122 LEQ707
Hem. tumors Solid Tusm Ov;

TKI258 SOmM230

-
roll-out

3
LBY135 ASA404 I Lemo
Solid tumors Solid tumors
BEZ235 RADOO1
Solid tumors Sol. tumors / breast|
cancer/
23|

GISTZ / newly diagnosad
CML3 / subop. EML?

Solid tumors lon:
1 Acute myeloid leukemia
2 Gastroimtestinal stromal tumor
BGT226 EPO906 E gmm:ic;‘r:nlw‘f leukemia
- 4 Renal cell carcinoma
<= o & Pancreatic Islet cell tumor
7 Imatinib

& Hereditary hemochromatosis
8 New molecular entity

10 Life cycle management

11 Gastroenteropancreatic

Source: Novartis website
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Each bar/phase is made up of boxes...

CONFIRMATORY

EP0O206

Ovarlan cancer

4 LBQ707
Solid Tumors

S0mM230
Acromegaly /

=

4=l Which represent a

= drug in that phase.
Tasignal _
il res. / intolCML?

Exjade® (JPN)

Chronic iron overload

Cushing’s disease

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

B nmes
NME®
- roll-out

LCM10
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|f there are too many

drugs in a phase...

Merck Pipeline February 22, 2013

%
-3
/ >
>
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se
14

4 — . Cl Prophviasis in I
Allergy, Immunothe . Maraine Allergy, Grass Pollen 2 S oo
MK-8237 prantea 3 MK.1602 Mg Inactivat vaccine,
letermovir, MK-8228 v212
o se 3
MK-3641

& The boxes are

stacked in multiple
columns. :

> acceptance|
Cancer Hepatitis C the FDA. |
[ MK-8742 3. Phase /Il 4 . (us)
[ 4. In November 2011, Merck
Cancer HIV received a Complete Fertility, corifollitropin alfa Psoriasis
cer It

di MK-7965

clib,
Cancer
daforolimus, MK-8669

" A A’“"‘ o,

(MK-8175A). The
nnnnnn Company is conducting an Hepatitis C Thrombosis
- additional clinical study vaniprevir, MK-7009 5 vorapaxar, MK-5348
requested by the FDA and
plans to update the
application in the future.

5. For developmentin Japan

W) Moved forward since last pipeline update.

€ MERCK

Bewell
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Many dimensions are overlaid...

LS Research Translational Development
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Malaria Journal [ endoparonises ] W ot product

D Severe Malaria D Molecular Mechanisms D On Hold.

t Smart Charts 2013

These are not standard bar charts!
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Here's a “bulls-eye” pipeline visualization...

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

P
o, o
PNU 100480
.9

Sudoterb
L)

‘\ DNA gyrase inhibitof®

’ / A Koul et al. Nature 469, 483-490 (2011) doi:10.1038/nature09657
_ . RizInt Smart Charts 2013

Features of a pipeline “bulls-eye”

The circle is divided into
segments representing
mechanisms (MOA).

ys)
o {@//7

Phase |
PNU 100480

Phase Il Each drug is
1 placed by phase
i and MOA.
i Phase
i A7D RQA7
Each ring is a phase.
’

RizInt Smart Charts 2013
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This is not a standard visualization!

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

P
o, o

A PNU 100480
[ °
4
m Sudoterb
o
7R
Lo o : "
i |
|
[ 4

‘\ DNA gyrase inhibitof®
\

RizInt Smart Charts 2013

|t has features of a polar scatter chart.

Plants in Wonderland A Immortal Weed

4 Precious Flower
North I Magical Tree

North
East

West I I East
| \ | A |
I"\, ;.
Y /
\ /
A 4
South * ; South
West "~ - East
Sample from Chart Director — _—
chart library. I
South
MR zInt Smart Charts 2013
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The radial values are related to time.
| F

Phase |

ys)
/'ote/,)
PNU 100480
(9

D08

Rings represent progress
from Phase 1 to approval.
AZD 5847

Phase Il

Phase
1]

RizInt Smart Charts 2013

- 7o Each segment is
g a different MOA.
Q‘(}}kmr

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

ONA gyrase inhibito’®

RizInt Smart Charts 2013
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Except the segments are the same size...

A,

70, /@/}7

PNU 100480
(]

Even though
there is 1 drug
for this MOA.

And 3 for this
MOA.

RizInt Smart Charts 2013
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Some issues creating pipeline bulls-eyes...

Osteoporosis

QIR apy, AmgeryHuman Genome scences
Disorders

Arthritis

it inerferon, Muaman Georme Sciences/Merch B Co

biors (crs. i wthvits/cance), Aegera Human Genome Sc

monccyte colomy nhibitoey factor-1, Hurman Gename S

Cardiovascular
Diabetes

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

Some issues creating pipeline bulls-eyes...

Where do you plot the

drugs in the segment?
e t A€gera/Human Genome Science

apy, Amgen/Human Genome Sciences
eron, Human Genome Sciences/Merck & Co
gramme: monoclonal antibodies - Human Gen
Human Genome Sciences
py, antiangiogenesis geres, cancer

Phase|

M 626616
I MAb, TRAIL re

cer/inflammation, Human Genomr

Phase Il

M FP-1039
M lexatumumab

Drug names
can be very
long.

yte colony inhi

B mapatumumab

Phase Il

RizInt Smart Charts 2013
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Some issues creating pipeline bulls-eyes...

A Rilapladib

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

Cardiovascular

W
And we want to use our phase color palette

7%

............

........

RizInt Smart Charts 2013
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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

RizInt Smart Charts 2013

Completion Date: Dates Extract Years W Start Date: Dates/Extract Years |
""" 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 o
sl = 7| otart/Completion
M |= years not shown in
NCTO0368576 W == g
a familiar format
NCT00S51317 |
NCT0022830)
NCTO0704431 N .
NCTO0734032) B == Slgn'f'cant manual
NeToo7438s0)| d I p
NCTO0799903 [ ] atac eanu
NCT01000727 | [ | req ul rEd
NCT01067335 | i)
NCTO1154114] —
NCTO1 506835 |
m | Cannot see the
| s-4a0845-005 | [0 trlal hase
SB-480845/013 (=] p
“ b ] oo Created in VantagePoint - BizInt
/ TrialTrovelD-057767 s Smart Charts Edition.

+fa
| i RizInt Smart Charts 2013
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A better trial timeline

2002 2003 2004 2005 2006 2007 2008 2009 201
NCTO0268996 | Bars now show
NCT00269048 == . :
5 o = duration of trials
4 NCT00411073: > ‘
NCT00551317 >

NCT00622830)

L> NCT00704431 =
=
=

Missing data is
clearly displayed

NCT00734032
v NCT00743860
| NCT00799903 |
NGTO1000727 |
NGTO1067339)|

NCTO1154114]

NCTO1506895 Bars color coded
NCTO1636271 | by ph ase

» 56-480843.005| [l >
5B-480848/013 | e ]
| Trial TrovelD-020034 <
‘ \ TrialTrovelD-057767 <0

Created in VantagePoint - BizInt
Smart Charts Edition.

RizInt Smart Charts 2013

Consistent use of color
Trial Timeline (CT.gov, Adis, TrialTrove)

3 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
NCT00268996 I
5 NCT00269048 o
i:‘, NCT00368576
NCT00411073 >
NCT00551317 >
NCT00622830
= NCT00704431

i Use the phase Legend explains
/. color palette symbols

NCT01067339
NCTO1154114
NCT01506895
[ NCT01636271
[ 58-480848-005 [ D>
58-480848/013
TrialTrovelD-020034
Trial TrovelD-057767

Created in VantagePoint —
BizInt Smart Charts Edition.
) [ Phase 1 Phase2 [l Phase3 < Unknownstat B> Unknown end

RizInt Smart Charts 2013
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m Indexing differences may retu

ClinicalTrials.gov only

rn different results.

TrialTrove only

2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2002 2003 2004 009 2010 2011 2012 2013 2014 2015
NCTO0411073 > NCT00268336
(CTO0S51317 > NCT00269048
(> (CT00622830 NCTO00368576
ey NCTO00411073 >
\ il NCTO00551317 >
A 'C 700734032 NCT00622830
!/ NCT00743860
O oo mmssmmm——m | Additional trials
NCTO1000727
e
FUIEES returned E—————
EIIlAsES NCTO1067339 ]
CT01508895 NCTO1154114
I 1CT01638271 NCT01506895
[ 4 sp4sos4s.005f 1 >
[Drhasel  @Phasell M Phasell < Unknownstart 5B-4808481013
P> Uniown end TrialTrovelD-020034 <
TrialTrovelD-0577674 <
“ [Jphasel ~ [ Phasell M Phasell < Unknownstart B> Unknown end

RizInt Smart Charts 2013

Why use multiple sources?

m Take advantage of content variation

Adis CTI only TrialTrove only
2005 2006 2007 2008 2003 2010 2011 2012 2013 2014 2015 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

NCT00268996 NCT00268996
icToozsaces [l > NCT00269048
NCTO0388576 <& TS E
NCTO0411073 > - .
. Missing end date >
NCT00622830 . -
oot provided by Adis
(VCT00734032 NCTO07330.
o Tonzeasen NCT00743860
c o NCT00799903 1 o |
e MOI’G addltlonal NCT01000727 |
of 4o NCTO1067333 ]
| trials returned
C TOTS05e% NCT01506895

58480848013
[ehasel [ Phases  WlPhasell < Unknownstat B> Unknown end TrialTrovelD-020034 <

Trial TrovelD-057767 <
[dPhasel  [Phasell  EPhasell <€ Unknownstat B> Unknown end
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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.

RizInt Smart Charts 2013

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?

RizInt Smart Charts 2013

[I-SDV Conference, Nice, France

April 2013

22



Challenges in Visualizing Pharmaceutical Business
Information (Diane Webb, BizInt Solutions, Inc.)

Bizint Smart Charts
P

Slides at:

bizcharts.com/slides

Thank you!

Bizint Smart Charts 2013
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