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...and automatically builds tabular reports.

== _ = Integrating results
= e from different databases.




And, helps you create visualizations from your reports.
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Tables are a powerful tool for visualizing information.

Everyone understands how to read a table!

EAST w ik PCT GB HOME ROAD RS RA DIFF STRE L10
Philadelphia 17 11 607 = 8-5 9-8 152 113 +39 Wan 3 6-4
MY Mets 15 13 536 2 1125 4-8 121 106 +15 Lost 1 64
Wirashington 14 13 519 2.5 &-7 B-f 118 134 -18 Lost 1 5-5
Flarida 13 14 481 3.5 7-8 B-6 131 126 +5 Lost 2 3-7
Atlanta 1z 15 A4 4.5 a-4 4-11 11z 117 45 Won 1 4-6
CENTRAL w L PCT GB HOME ROAD RS RA DIFF STRK L10
St. Louis b} 11 621 & 10-3 g-8 126 92 +34 Lost 3 6-4
Cincinnati 14 14 500 3.5 g-7 6-7 121 149 -28 Won 1 7-3
Chicago Cubs 13 15 464 4.5 7-6 6-9 Ahere, 124 +9 Lost 2 5-5
Milwaukes 1z 15 444 5 4-8 8-7 150 147 +3 Won 2 4-6
Pittsburgh 1z 15 A 5 7-4 5-11 93 179 -G Won 2 5-5
Houston El 1s 333 8 B-12 3-8 77 1zs -51 wan 1 z-8
WEST w L PCT GB HOME ROAD RS RA DIFF STRE Lio
San Francisco 18 10 615 = 10-5 6-5 120 78 +42 Waon & e
San Diego 17 11 607 = 11-5 B-6 125 9z EGES! Lost 1 6-4
Colorado 14 14 500 3 2D 7-9 139 11z +27 Won 1 5-5
Arizona 13 15 A6 4 7-5 6-10 156 160 -4 Lost 1 5-5
LA Dodgers 11 16 407 5.5 7-5 4-11 140 155 s Lost 2 3-7

Babylonian table (circa 1800 B.C.) Sports results table (circa 2010 A.D.)

© 2019 BizInt Solutions, Inc | www.bizint.com




Tables are suitable for data sets between a few records
and thousands of records (c. 2010)

1 10 100 1k 10k 100k
| | | | | |

Statistics/Visualizations
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Standard technical visualizations display aggregate data...

© 2019 BizInt Solutions, Inc | www.bizint.com




But pharma business visualizations display discrete data...
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Tables are suitable for data sets between a few records
and thousands of records (c. 2018)

Statistics/Visualizations
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2013 1I-SDV Paper: Challenges in Visualizing
Pharmaceutical Business Information

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.

We returned to this topic in 2016 and 2018:
bizint.com/slides

© 2019 BizInt Solutions, Inc | www.bizint.com



Using multiple databases produces better visualizations

Because of indexing variation, searches retrieve different results

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

NCTO0411073
ACTO0S51317
|CTO0B22830
|CTO0704431
CTO0734032
ICTOO743860
|CTO0799903
|CTO1000727
ICTO1067339
ACTO1154114
CTO1506895
\CTO1636271

© 2019 BizInt Solutions, Inc
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Using multiple databases produces better visualizations

And there are content variations between databases

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
JCTO0268996 | NCTO0268996
JCT00269048 _b NCTO0269048

R e — e L)
JCTO0551317 > MlSSlng end date >

NCT00622830

ICTO0704431 p rOVi d ed by Ad i S

{CTO0734032 T 007330

G TO0Z43860 NCT00743860

1 oy NCTO0799903 .

@ More addItIOnal NGTO1000727 oo |
NGTO1067332 ™

J trials returned

JCTO1506895 NCTO1506835
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[]Phasel [T Phase I [ Phase I < Unknown start P Unknown end
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But using multiple databases means challenges...

Common Drug Database ‘ Status | Companies ‘

FP-10349 Adis R&D Insight FPhase | Five Prime Therapeutics (Originator)

an Genome Sciences (Licensee)

FP—1DSQ/IL¥T/R&B-PEEDT 1. Multiple ime (LISA)
N Genome Sciences (LISA
Records for the & znces (USA)
FP-1039 Thpmson Pharma ime Therapeutics Inc
3 Same Drug in Genome Sciences Inc
FP-1039 iteline Pipeline Phase ll Five Prime Therapeutics
4 Human Genome Sciences
lexa ab  Thomson Pharma  Phase 2 Clinical Cambridge Antibody Technology Group plc
3 Human Genome Sciences Inc
lexatumumab  Adis R&D Insight Discontinued | Cambridge Antibody Technology (Originator)
6 Human Genome Sciences (Licenseeg)
lexatumumab Citeline Pipeline Mo Development Human Genome Sciences
7 Reported AstraZeneca
2 lexatumumab IM3 R&D Focus FPhase | Human Genome Sciences (LISA)

© 2019 BizInt Solutions, Inc | www.bizint.com




But using multiple databases means challenges...

Database ‘ Status | Companies ‘
FP-10349 Adis R&D Insight FPhase | Five Prime Therapeutics (Originator)
1 Human Genome Sciences (Licenseeg)
FP-10349 IM3 R&D Focus Phase ll FivePrime (LSA)
2 Human Genome Sciences (LISA)
FP-1039 Thomson Pharma | Phase 2 Clinical FivePrime Therapeutics Inc
3 Human Genome Sciences Inc
FP-1039 Citeline Pipeline Phase ll Five Prime Therapeutics
4 Human Genome Sciences
lexatumumab  Thomson Pharma / Phase 2 Clinical Cambridge Antibody Technology Group plc
3 Human Gen (ae e as el
G lexatumumab  Adis R&D Insigh Discontinued |
wisubitls Data for the
lexatumumab  Citeline Pipeline Mo Development Human Gend S D
7 Reported AstraZeneca ame rug
2 lexatumumab  IM3 R&D Focus Phase | Human Genome Sciences (LISA)
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But using multiple databases means challenges...

Database ‘ Status | Companies ‘
FP-10349 Adis R&D Insight FPhase | Five Prime Therapeutics (Originator)
1 Human Genome Sciences (Licenseeg)
FP-10349 IM3 R&D Focus Phase ll FivePrime (LSA)
2 Human Genome Sciences (LISA)
- FP-1039 Thomson Pharmay” Phase 2 Clinical FivePrime Therapeutics Inc

\ Human Genome Sciences Inc

FP-1039 Citeline Pipeline Phase I Five Prime Therapeutics
4 Human Genome Sciences

lexatumumab  Thomson Pharma | Phase 2 Clinigal Cambridge Antibody Technology Group plc
3 Human Genome Sciences Inc
lexatumumab  Adis R&D Insight Discontinued | 3 ogy (Criginataor)
6 : icensee)
T inolo
- lexatumumab  Citeline Pipeline Mo Development ermino gy
Reported Variation

lexatumumakb IMS RE&D Focus Phase |
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See our “Surfing the Pipeline” papers: bizint.com/slides

L

Database ‘ Status
FP-10349 Adis R&D Insight FPhase | Five Prime Therapeutics (Originator)
1 Human Genome Sciences (Licenseeg)
FP-10349 IM3 R&D Focus Phase ll FivePrime (LSA)
2 Human Genome Sciences (LISA)
FP-1039 Thomson Pharma | Phase 2 Clinical FivePrime Therapeutics Inc
3 Human Genome Sciences Inc
FP-1039 Citeline Pipeline Phase ll Five Prime Therapeutics
4 Human Genome Sciences
lexatumumab  Thomson Pharma | Phase 2 Clinical Cambridge Antibody Technology Group plc
3 Human Genome Sciences Inc
lexatumumab  Adis R&D Insight Discontinued | Cambridge Antibody Technology (Originator)
6 Human Genome Sciences (Licenseeg)
lexatumumab  Citeline Pipeline Mo Development Human Genome Sciences
7 Reported AstraZeneca
2 lexatumumab  IM3 R&D Focus FPhase | Human Genome Sciences (LISA)
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One of these challenges is data clean-up..

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

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

m Preclinical

Preregistration

Pre-registration

© 2019 BizInt Solutions, Inc bizint.com




Discontinued

One of these challenges is data clea ">

B Discontinued Il

. . W Discontinued Preclinical
s in Company Pipel

iences - from¢ M Discontinued preregistration

Vocabulary needs
to be normalized.

M D=

M Launched
H Marketed
B Mo Development Reported
B Mo development reported |

B No development reported Preclinical

W Phase 2 Clinical
B Phase 3 Clinical

B Phase |

B Phase Il

W Preclinical

Preregistration

© 2019 BizInt Solutions, Inc bizint.com Pre-registration




Event timeline (from clinical trials data)

Expected Trial Completion
016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2
Phase 1 NCT03107663» NCT03000257» NCT03212404»
ImaginAb AbbVie Checkpoint
NCTO03074757»
Nati Cancer Inst AbbVie
NCT02890368»
Trillium
Natl Cancer Inst
Hhass 12 NCTO3126110» NCT02643303»
BMS Incyte Medimmune
NCT02936323» NCT03241173»
Tarveda Incyte
NCT03167164» NCT02514824»
NantWorks Takeda
Hhased [ NCT01013779>_| NCTO2155647>
NantWorks Grenoble Univ Hosp TROG BMS Merck KGaA
Novartis Natl Cancer Inst BMS
NCT02036476»
Exelixis
NCT02196961» 2011-003226-27»
BMS GSK
NCT02819843»
Amgen

OVERALL STATUS DRUGDATABOX [RLEIN[Y

®Fianed ®0Ongoing @®Open, Recruiting  ® Active, Not Recruiting Sponsor

© 2019 BizInt Solutions, Inc | www.bizint.com




Piano Chart (from clinical trials data

Phase |

NCT03089658
Merck Ki

NCT00540566

University of California, Irvine

NCT00765193
Medical University of Graz

NCT01526486
mory University

NCT02035657
Immune Design
NCT02831179
National Cancer Institute

NCT03212404
‘Checkpoint Therapeutics

NCT00655655
Mai Cancer Institute

NCT00346385

I en
NCT01155258
Pfizer

NCT01204476
Mational Cancer Institute

NCT00002947
Mational Car

a

Phase Il

NCT02054884
Philogen
NCT02978625
National Cancer
2011-003226-27
GSK
2014-004735-39
Novartis

2016-000461-23
BMS

NCT01013779
Trans-Tasman
NCT02036476

NCT02267603
Mational Cancer Institute

NCTO0003549
MNational Cancer Institute

NCT00004922
National Cancer Institute

NCT00068783
National Cancer Institute

NCT00079131
National Cancer Institute

NCT0086%9050
Columbia Universi

NCTO1440816

OncoSec Medical Incorporated

NCTO0003514

NCTO1913691
Na

Radiation Oncology Group (TROG)

Overall Status
Unknown status
Available
Planned
Ongoing

Open, Recruiting

ompleted




Bullseye (created from pipeline data)

- Small molecules
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Lessons Learned - It’s all about

« There is some interest in an interactive
visualization that people can explore...

« But the primary requirement is for a
PowerPoint slide.

« An image in a PowerPoint slide is okay...

« But you’d really like to create PowerPoint
objects (so you can customize the
presentation and make final edits.)

© 2019 BizInt Solutions, Inc | www.bizint.com



“Piano Chart” - PowerPoint visualization

Merkel cell carcinoma (MCC) pipeline: Phase for MCC and type of molecule

Biological Testing _ m m
ALT 803

Merkelicellicarcinoma CK-301 BGB-A317 TEIE . avelumab
U}?gﬁ?ﬁis TG Therapeutics Celgene aioiBicsencElcorpeation Merck KGaA ImmunoGen
ETBX-051 ID-G100 cabozantinib S-malate
NantWorks Immune Design Exelixis
ETBX-061 pasireotide CST-101
NantWorks Novartis NantWorks
ipilimumab SIRPa-Fc F16-1L2
Bristol-Myers Squibb Co Trillium Therapeutics Philogen

LTvax utomilumab
APCure Pfizer
Merkel cell polyomavirus

inhibitors

Vironika

Each column contains
the drugs in that phase

MCPyV vaccine
Fred Hutchinson Cancer
Research Center

nivolumab
Ono Pharmaceutical Co Ltd

pazopanib
GlaxoSmithKline plc

Drugs color-coded by a
chosen field

cananicartih

Labeled by drug name and |,

a chosen field

| www.bizint.com
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Annotating the Piano Chart in PowerPoint

Merkel cell carcinoma (MCC) pipeline: Phase for MCC and type of molecule

piopgic il eting _ m m No Development Reported

Merkel cell carcinoma
therapies
Vironika

CK-301
TG Therapeutics

ETBX-051
NantWorks

ETBX-061
NantWorks

ipilimumab
Bristol-Myers Squibb Co

LTvax
APCure

Merkel cell polyomavirus
inhibitors
Vironika

'VP—SCE
A

Piano
Chart

Inc | www.bizint.com
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BGB-A317
Celgene

ID-G100
Immune Design

pasireotide
Novartis

SIRPa-Fc
Trillium Therapeutics

| utomilumab
Pfizer

lorvotuzumab mertansine
ImmunoGen

ATN-161
Attenuon

ALT8
avelumab
Alt B S C ti
or BioScience orporation Merck KGaA
L _§ & N &N N _§N |
| cabozantinib S-malate
Exelixis
L_&_&_& & & & |

CST-101
NantWorks

tivantinib
ArQule

F16-1L2
Philogen

MCPyV vaccine
Fred Hutchinson Cancer
Research Center

Add box outlines to
indicate Key Competitors

nivolumab
Ono Pharmaceutical Co Ltd
L 8 N N &N N _§N ]
I pazopanib
GlaxoSmithKline plc I

pembrolizumab

Merck & Co
Type of molecule
' -_— -l »
PEN-221 Key Competitor Antibody
Tarveda Therapeutics — -
Biological, other
sapanisertib
Intellikine Cell & gene therapy

talimogene laherparepvec Protein & peptide

BioVex Inc
Small molecule therapeutic

tavokinogene telsaplasmld

OncoSec Medical Vaccine




Annotating the Piano Chart in PowerPoint

Merkel cell carcinoma (MCC) pipeline: Phase for MCC and type of molecule

Eiclogicaljiesting _ m m No Development Reported

l\r]lerkel cell carcinoma CK-301
b.féf\?ia TG Therapeutics

ETBX-051
NantWorks

ETBX-061
NantWorks

ipilimumab
Bristol-Myers Squibb Co

LTvax
APCure

Merkel cell polyomavirus
inhibitors
Vironika

'VP—SCE
A

Piano
Chart
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Celgene
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Immune Design
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Novartis
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Trillium Therapeutics
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MCPyV vaccine
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Research Center

nivolumab
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GlaxoSmithKline ple
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Merck & Co

PEN-221 Key Competitor
Tarveda Therapeutics

sapanisertib
Intellikine

talimogene laherparepvec
BioVex Inc

tavokin netelsaplasmld
OncoSec Medical

ATN-161
Attenuon

tivantinib
ArQule

Another way to indicate
Key Competitors

Type of molecule
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Biological, other

Cell & gene therapy
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Lessons Learned - It’s not “Easy”

« Everyone wants an “easy” button!

« We’ve made the actual drawing of
the visualizations easy.

* But a lot of data preparation is
necessary --

* Filter large datasets to the most critical items
* Group values to create useful categories.

« Shorten labels to fit.

« Apply expertise for values not in the data.

© 2019 BizInt Solutions, Inc | www.bizint.com



B RSN A_—“— i
Data Preparation for a drug Launch Timeline

Migraine Launch Timeline

Expected Launch Year

1011 2012 013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 Pl
GPCR fihycroergotary Lasmiditan
MAP Pharmaceu Eli Lilly Merck & Co. Amgen
Phase 3 Phase 3 Phase 2 Phase 2
NeurAxon Proreo Pharma BioHealthonomic
Phase 2 Phase 2 Clinical
Oxytocin intrand
o Bristol-Myers Sqi Trigemina
Group items Phase 2 Phase 2
R i Dejirmetont
I nto a few Novartis Cghter for Neurol
. Phase 2 Bhase 2
categories .
M Launch Date is
Bial
. .
2 not a field in
Johnson & Johns the data!
Phase 2
Peptide hormone
Teva Alder Biopharmar
Phase 2 Phase 2
Eli Lilly Pfizer
Phase 2 Phase 2
Other i
Dr Reddy's Labol Group ltems Amgen
Phase 3 o Phase 1
into a few
GoX
Co lo rs Achelios Therape
* Phase 1
‘ VP-SCE ROUTE OF ADMINISTRATION DR BATABOX gw_
A ) @®r0 @Iv.5C ®V,PO @inhalation @injectable @ lnjectable, subcutaneous @ lntranasal @SC  @Topical @ Unspecified Mlg.;g,:;:‘:high%t Phase
© 2019 Bizint Solut iy
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Piano Chart without data preparation

Piano Chart - Mesothelioma

ilé H kg 5
111 SR BEH H 3 :
“ HH 333 ¥
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Piano Chart without data preparation

Piano Chart - Mesothelioma

Technologies

= Antibody
3 / Antibody conjugated

Need to refine
Technologies for a
more effective key Antigen

Antibody fragment

Antigen presentation

Bacteria recombinant

Biological therapeutic

Capsule formulation

'VP—SCE

Piano
Chart

Cell therapy
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Piano Chart - creating a useful color key

Piano Chart Mesothelioma

pppppp

ancr. pevonedsmt imat NGRATNE
mmmmmmmmmmmm ar intedanis
wan sterolizumab ivolumab
a0 04547
dasainy anc-10s
mase . brertudmab vedotn
sene therapy romi
suonct a
iy
w100 as207
wres0zsas detac
MeoGRT o e mab
Meoher o dualumab s wemeimumab
w202 salnpepimut s
s semetabine prodrug
S therapy
oty

= Grouping Technology
terms into Drug Types
creates a useful key

tremelimumab

'vp-sce -

Piano scwn
Chart
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Drug type
Antibodies
Cancer-vaccines
Cell/Gene therapies
Oncolytic viruses
Peptides/Proteins

Small molecules




Lessons Learned - Choose the Right Colors

Mature of your data:
& sequential diverging qualitative

« Color code key should have no
more than 8 colors; 5-6 is better.
* For key values with a progression
(e.g. phase, trial status) choose a i i i i i i i i I
sequential color scheme. | i i | i i i i |
* For key values with no order (e.g.
companies) choose a qualitative ool il © e

Pick a color scheme:
Multi-hue: Single hue:

color scheme. D"'._“[ E .
COLOR 2.0 ;I'—_I -

-
color advice for cartography

© 2019 BizInt Solutions, Inc | www.bizint.com



Piano chart: Qualitative Color Code Key

Merkel cell carcinoma (MCC) pipeline: by Type of Molecule

Biological Testing

Merkel cell carcinoma
therapies
Vironika

'VP—SCE
A

Piano
Chart

CK-301
TG Therapeutics

ETBX-051
NantWorks

ETBX-061
NantWorks

ipilimumab
Bristol-Myers Squibb Co

LTvax
APCure

Merkel cell polyomavirus
inhibitors
Vironika
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Celgene

ID-G100
Immune Design

pasireotide
Novartis

SIRPa-Fc
Trillium Therapeutics

utomilumab
Pfizer

ALT 8

Altor BloSmence Corporation

cabozantinib S-malate
Exelixis

CST-101
NantWorks

F16-1L2
Philogen

MCPyV vaccine
Fred Hutchinson Cancer
Research Center

nivolumab
Ono Pharmaceutical Co Ltd

pazopanib
GlaxoSmithKline plc

pembrolizumab
Merck & Co

PEN-221
Tarveda Therapeutics

sapanisertib
Intellikine

talimogene laherparepvec
BioVex Inc

tavokinoge etelsaplasmld
OncoSec Medical

lorvotuzumab mertansine

ATN-161
Attenuon

tivantinib
ArQule

Type of molecule

Antibody

Biological, other

Cell & gene therapy
Protein & peptide

Small molecule therapeutic

Vaccine




Piano chart: Sequential Color Code Key
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Lessons Learned - The Best Visualization is...

 The one that “tells the story” for your topic
and data.

« Try different visualizations and different
categorizations/color code keys.

« Avisualization that works well for one data
set might not be very interesting for your
next project. —
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Mesothelioma pipeline in a Piano Chart
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Piano Chart — Mesothelioma
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“bulls-eye” charts - 2013 II-SDV Paper

@ 'nterMune

ANATZZC)
FGl10a @ @ ABTa50 @ Avila
Miglustat
re0s @ e
cocrystal @ ey @ vcHass
- MK-1220 @ 160925
thers HCV ®
cr102() @ EA-053,EAD63
Compounds
Galoti
spc3sas/ @ (g
@ 10x-136

BMS-791325 and BM
® 1x316

2 na-g0s @ @ V00" @ ieringPiousn
PRO206* @
| mxsoer @
cncios @ @ PHX-1766
PF 4578691
i Q
@ach-1085

() Boceprevir R o

ne
polymerases

PP1a61
v

Presidio/XTL [ @rsioz
Azp2236* @ @Psi7as1
Genelabs @ =
@ siota/Bl
I alpha, Medgenics@) @ px102
{Biopump SR} @iox1ss
@ Avexa/CSIRO

@G59190
IFN alpha, Ambrx

Hyperglycosylated Type IF's @

** No Development reparted
* Discontinued {X-500:1 Mard 2009 10D Adis). AZ02836: 29 Jan 2003 {1DDB]. ANAT73: 5 June 2009 {1D0B], PRO206: 3 hune 2008 IDDB]
‘Sowrces: GBlAnslyss (12 lune 2005| Pipsfine Sources Company Prexs Releases, Revters Knowledge Anslyst Reparts

@ Br207127

Nol
lymera:

@ %375

@ Genelabs/Novartis




Mesothelioma - Bulls-Eye created for PowerPoint
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Lessons Learned - It’s not “Easy”

« But we have developed tools...
e ...and you can learn to use them!
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Tools in the BizIint Smart Charts Product Family

Import search results to BizInt Smart Charts
create tabular reports. Drug Development Suite
Combine data from different BizInt Smart Charts
databases. for Patents

Identify related records.
Customize your report.

Summarize data from related BizInt Smart Charts

records. Reference Rows™
* Clean-up and filter data;

extract keywords. vantag%//{émt
* Visualize key data aspects.
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MNICE, FRANCE | APRIL 9-10

AVM2019 i
EESinhied Bizint Workshops

= Meeting

« Workshop I: focus on creating and customizing
tabular reports, using clinical trials data

 Workshop Il: tools for integrating data,
including Reference Rows, using patents data

« Workshop lll: refining and visualizing data, using
pipeline and trials data (recipes from our new
Version 11 Cookbook - timelines, piano charts,
bullseye.)
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THE JOURNEY <ONTINUES...



AVM2019
ESSfnavicsd Schedule

= Meeting

THE JOURNEY <ONTINUES...

* 10:30 - 10:45 am: Coffee break

« 10:45 - 11:30 am: Workshop |

e 11:45 - 12:30 pm: Workshop Il

e 12:30 - 1:30 pm: Lunch

e 1:30 - 3:30 pm: Workshop Il

* 3:30 pm: Coffee break and finish
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