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R&D productivity remains unchanged despite massive increases in data

Overall productivity is low:
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Growth of ‘knowledge’ is exponential
(Estimated Rate of Data Doubling)
1900 1945 1982 2020
Knowledge Knowledge Knowledge IBM predicts
doubling every doubling every doubling every knowledge
century 25 years 12-13 months doubling every

11-12 hours

Productivity largely unchanged (or even decreasing) over last 15 years:
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Figure 1 | Trends in clinical success rates for all therapeutic areas over the past two
decades. a| Success rates by phase. b | Cumulative success rate from Phase [ to launch,

Rafnrmlatinms and hinsimilars were eeclided from the anahesis *The 70114 data nnint i=s a 2-uear

Nature Reviews Drug Discovery June 2016, Vol 15 pg 379

In medicine, knowledge is estimated to be doubling every 18
months. There must be better understanding of biology and
pathobiology

With knowledge doubling so many times in other areas (data
science, chemistry, math, etc.), there must be better ways to treat
disease and manage healthcare




Data Driven Pharma R&D
Today’s context and tomorrow’s expectations

Big-Data Era Use-Cases & We are here! for ....
Value Discussions the Patients and

| our Industry




Data Strategy: A Multi-Component approach

Numerous internal ex?mples c_)f using Share Data as part of the Digital Medicine Ecosystem,
integrated data analytics to drive with direct access for patients and healthcare providers
better decisions for patients and

snhancing R&D productivty l | ‘DIGITAL MEDICINE ECOSYSTEM |

However, achieving scale is limited

by: De-identified
patient data
+ Technology
+ Digital Skills
* Culture

Efforts are often not powered by
access to comprehensive, relevant,

real-world patient data
i N ort:
Inability to achieve full potential of L e Interpretation

sl
advance computational methods and i
analytics due to poor data quality,

support tools
( for physician
relative to the and patient

insufficient sample sizes, and limited el external data

Internal data is small

types of available data universe

obbvie



Guiding Principles: R&D Data and Digital Culture

Community We “cut corners” to innovation

. when we connect people with

Centric Op_en people, instead of people with
Collaboration data and documents.

Framework

s HWN 2

Data and Digital
The “Silos” are done, leading Roadshow
colleagues know that to =90 (AR
advance their career they must AT

Fear
Reduction

Hierarchical
Events

Organization expand their network.

Borderless After you go home, colleagues

. on the other side of the world are Work Out
Dynamic starting their day. Visible work is LOUd_
Workforce work they can contribute to. Campaign

“Your Digital = Focus on the

Journey” Digital
Worker
@1 py § % The R&D
— (= — Digital Worker

Collaboration  Capability Tiuet Meaningful Growth  Autonomy Experience
Awareness Work
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