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Future Cloud Summer School
Pharmaceutical Industry

Pre clinical
research

Biotech Pharma
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Future Cloud Summer School
Innovation in Pharma & Biotech (R&D as percentage of net sales — 2013)

Software & computer services | 10,4%

Technolegy hardware & equipment 8,0%

Leisure goods | 7.3%

berospace & defence | 4,6%

Automobiles & parts | 4.3%

Electronic & electrical equipment | 4.3%

Health care equipment & senvices | 4, 2%

Total 40 industries | 3,2%

Industrial engineering :I 2.8%
Chemicals | o6
General industrials 2,2%
Banks :I 2,0%
Fixed line telecommumications :I 1,8%
Construction & matenals :l 1,0%

0l & gas producers :I 0 3%,

Note: Data relate to the top 2,500 companies with registered offices in the EU (633),
Japan (387), The USA (804) and the Rest of the World (676), ranked by total
worldwide R&D investment (with R&D investment above £15.5 million)

Source: The 2014 EU Industrial R&D Investment Scoreboard, European Commission,
JRC/NG RTN U NOVARTIS



Future Cloud Summer School
Novartis

More than 119 000 associates work at Novartis worldwide
Our workforce comprises people from 150 nationalities

To encourage diversity, we continue to focus on the promotion of women,
who made up 40% of Group company management in 2014

In 2014 we introduced revised Novartis Values and Behaviors that explain
how we expect associates to act at work: innovation, quality, collaboration,
performance, courage and integrity

') NOVARTIS
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Novartis is a world-leading healthcare company

Leading market position
One of 25 largest companies by market capitalization

Among most respected companies globally

Key figures Sales by region 2014
Canada/
Latin America
2014 USD billion @
Net sales: 58.0 Asia/Africal Europe
) Australasia
Net income: 10.3
R&D investment: 9.9

') NOVARTIS
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Always with a focus on patients

Our Strategy

ﬁi W@i m “-‘i

e /'\
Science-based innovation To be the world's most
Better patient outcomes To care and cure respected and successful
Growing areas of healthcare healthcare company

N\ J G J o J
Innovation Performance In 2014 Novartis products
Quiality Courage reached more than
Collaboration  Integrity 1 billion

- / patients

) NOVARTIS
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We have an industry-leading pipeline

FDA breakthrough therapy designation for two drug
candidates in 2014, making 5 in total

Studying 25 biological pathways associated with
cancer progression

20 compounds in development for a range of
disorders in dermatology and rheumatology

6 Sandoz biosimilars in Phase llI trials or
undergoing registration

13 major approvals in US, EU, Japan in 2014
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Innovation overview 2014

9.9 USD billion invested in research and
development of new drugs and medical devices

More than 200 R&D projects underway, 135 of
them in the Pharmaceuticals Division

The Novartis Institutes for BioMedical Research
(NIBR) is the research engine of Novartis, with

more than 6,000 scientists

Focus on molecular pathways shared by
several diseases

Research-to-Development transition determined
by fast and rigorous “proof-of-concept” trials

Strategic alliances with academia and other
companies Strengthen our preclinical pipeline
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Future Cloud Summer School
Facing huge changes in Healthcare

Growing populations

Almost 1 billion more people are expected to inhabit the planet
' by 2025, driving up demand for healthcare worldwide

Aging
By 2025 there will be 500 million more people aged over 50+,

| posing a challenge for governments and health insurers as they try
to keep spending in check

Rise of chronic diseases

Chronic illnesses such as cancer and heart disease are on the rise.
By 2025 they will account for 70% of all illnesses as the population
ages and standards of living improve

Increasing demand for healthcare

These factors and the accelerating pace of innovation will contribute
to increasing demand for healthcare. By 2025 global healthcare
spending is expected to more than double to over USD 15 trillion

') NOVARTIS
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Future Cloud Summer School
Impact of Innovative Medicines

CONTRIBUTION OF INNOVATIVE MEDICINES TO INCREASE IN LIFE
EXPECTANCY (2000-2009)

Life Expectancy
(years)
77.0 7

76.5

76.0

2000 Other Contribution 2009
of Innovative
Medicines

Source: Lichtenberg, F: Pharmaceutical innovation and longevity growth in 30 develo-
ping OECD and high-income countries, 2000-2009 (2012)

11| Presentation Title | Presenter Name | Date | Subject | Business Use Only U ) NOVARTIS



Future Cloud Summer School
Medicine Costs

BREAKDOWN OF TOTAL HEALTH EXPENDITURE IN EUROPE - 2012

[ In-patient care (hospital)
[0 Outpatient care & others
[] Phamaceuticals & other medical non-durahles

Source: OECD Health Data 2014, November 2014 — EFPIA calculations (non-weighted
average for 21 EU & EFTA countries)
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Phases of the research & development process

\

Screaning (10,000 molacules)

AN

[

—

1 medicinal product

0 5 yaars 10 yaars 15 yaars 20 yaars 25 yaars

Patent axpiry SPC (supplaman
protection carificate) max.+ 5 yaars

10 years of R&D 2103 years
of administrative procedures
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Future Cloud Summer School
Need for Additional Information/Data

THE PAST

THE PRESENT

RCT
Controlled trials,
manufacturer led

RCT and RWE

Shift to secondary patient-level
data across sources

Many

Many groups over time
including clinical and
small payers

A

Almost everything

Few

Few evaluators at launch, mostly
regulators and large payers

ThT

Efficacy and Safety
Insights on environment,
outcomes, costs,
comparative effectiveness

Initial view of
benefit-risk

imshealtn
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Future Cloud Summer School
What is real-world evidence/data?

“ RWE is based on data collected in clinical practice and is defined as
follows

Data used for clinical,
coverage and

understanding

healthcare data
payment decision-

making that are not
collected in
conventional RCTs Relative Eectiancss
Data that are collected outside the
controlled constraints of conventional
ISPOR Task Force RCTs that describe what is really
happening in everyday normal clinical
oractice

collected under real-life

European
Commission

ABPI, Association of the British Pharmaceutical Industry; ISPOR, International Society for Pharmacoeconomics and Outcomeé

15 ‘abp \RTIS



Future Cloud Summer School
Source for RWE/RWD

“90% of the world's data has been produced in just the last two years”

- U.S. Chamber of Commerce Foundation

RWD is PATIENT data = BIG DATA

Lab/Biomarkers
Pharma data

: data
(observational) UU' \
Mortality
Consumer data

data C @ Social
media data
Disease g o ——— / . )
registries ' : M k=="7 ;

- Pharmacy
ﬂq | data
- e
Electronic medical = Claims data

and health records databases
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Future Cloud Summer School
Issues that RWE can address

= RWE generation from a range of real-world data sources during the
life cycle of a product can address a wider range of outcomes and
research questions than RCTs alone

Pre-launch

. Why do we
Disease- .
need this
related
product?
research

(]

>

Patient outcomes

o
Q)
7

Treatment costs and resource use

Is this
product

Product-

related
research

Adherence
value for

Effectiveness/comparative effectiveness money?

Post-launch

Safety/comparative safety
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Timing for RWE/RWD collection

4 )

Development Growth phase Mature phase
t Input to C/E models,
el.g._([:-mll_arat[;!', : Post marketing : : : :
dosing, disconti. | Commitments " " I "
safety etc,) Head to head
Budget 1 ( ization ! 1 : 1 1
impeJ: . I Ut"'zat'.ol;.‘ I Price- 1 comparative 1 Usage
E Unmet need I /prescribing yojume 1 effectiveness 1 Differ-1 Effects of
= / disease patterns agreemenis I ence | switching on
S- burden Target I : " Differentiation: : outcomes
) . population I I I in sub- 1 I . .
- Patient Adherenca Long-term i Differentiate
; | - 1 populations I )
3 recruitment re- clinical I 1 with or vs.
- cpsting outcomes 1 protected
| | | | galenics
-E P "N I I I I
Understand I I I
L Trjal
standard of V4 ddsi \ I I I
care ge1an d' ! I !
I \ I I I / Now
I 1\ I 1 I
7’ I \ /. '{ i I
-~ 1 \ 1\ \ 1 I /Past
- - - I J 1 -~ o~ | -y, e mes - = =
1 1 1 1 >
Launch Conditional New New formulation/ Competitor
pricing review competition indication goes generic
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RWE can benefit all stakeholders

Patients

* Facilitating early access to medicines,
e.g. through adaptive pathway designs

* Improving understanding of
effectiveness in patient populations
that are often excluded from
clinical trials

* Building knowledge of rare diseases

» Enabling comparisons of effectiveness
of different interventions and
assessments of value

Supporting risk-sharing models based
on outcomes in a real-world setting

Regulators

—

* Informing decisions on conditional
approval or expansion of an adaptive
licence to a broader population

* Providing opportunities for trade-offs,
such as earlier access before making a
full assessment of the real-world
benefit

Healthcare systems

of effective and affordable treatments

Improving healthcare delivery and
disease outcomes

Improving understanding of outcomes
and costs/savings in the local setting

Manufacturers

Informing planning and budgeting for
development and commercialization

Allowing confirmation of medical and
economic value in the real world

) NOVARTIS
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Nordic Opportunities for RWE/RWD
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Well structured public
health care system

Universal implementation
of EMRs since 1990’s

National and population-
based health registers in
the region since 1930’s

Common set-up of health
care, health information
and classification systems

Strong academic hubs to
collaborate with in the
region

') NOVARTIS



Maturity for RWE and Value Based Health Care

Source: BCG report; Progress toward value-based health care, 2012

National enablers
= Standards
= IT infrastructure
= Cost linkage
= Legal & Consent

= Govemment
= Patients / public
engagement
Clinician Engagement

= Clinicians
Data Richness and quality
= Data richness & quality

Data utilisation

= Sophistication of data use 3 (all, except 3.5)

Maturity [ —

- B
Mature

o o———

|

O ﬁﬂ+l*l_.==-

NED GER HUWN USA AUT JPN NZ AUS SIN | 5'-".I'EI

Criteria Included

b1, 162
1b3, 1hd
1bb, 2ab
b6
1a3-5

1a6

1al, 1a2, Zcd, 2c5

2a (all), 2b (all),
2c1-3

Overall maturity
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Future Cloud Summer School
RWD from Nordic Registries

wteH

Via CXP
Electronic Socio- Patient Cause of Prescription Primary Disease
Medical economic registry death registry care specific
Records registry registry databases registry

VOO O©6

- -
EsS
-
Tailored study dataset

capturing full patient journey

» | imshealth



Future Cloud Summer School
Collection of RWE/RWD

Preparation Data Analysis and
and extraction management dissemination

Design Data
protocol management

Analysis

EC approval Data linkage

: Presentation
& site and
recruitment transformation of results
Primary
® care EMRs Data :
| extraction with tha lmapplng Publication
i Hospital CXP cleaning
EMRs

vv

Timelines vary
Y)) according to
complexity

Extracted/raw
database Study database
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Example: The PATHOS study (Sweden)

Overall rationale

To better understand the epidemiology of COPD including
treatment practice, co-morbidity and mortality during the last
decade

& @ Describe the long-term epidemiology of COPD and the health
> Assess the comparative effectiveness between fixed ICS/LABA

E To investigate occurrence of pneumonia in a COPD population

Study Objectives

@ care structure in primary care
combination treatment in COPD
treated with fixed combination

Estimate the cost-effectiveness amongst fixed combination
treatments in COPD

3

imshealth
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The PATHOS study design

Retrospective, observational, population-based, propensity score matched study

~J . - EMR data from 76 primary health care centres linked with
’ data from Swedish registries (8% of the Swedish pop)

B~ ’ P ~ . Patients followed from January 1999 to December 2009, or
- end of treatment with fixed ICS/LABA combination therapy,

o S emigration or death
.'I-' . _I,.v’ Hospital
A I Dischar‘ge
N\ ® N Medical Register
.'l'l"" > o Hospital -
,z’ '. ' ..._,,J outpatient
i i care
1":. W 4 N
v ; Uppsala
L/ — [
The PATHOS study in numbers S Reger
27 934 Patients with COPD or treatment Cheatn |

Register

21361 COPD patients
190 000 Visits at hospital

3500 000 Contacts with primary care . h L h
1300000 Prescriptions imsnealt
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The PATHOS study

COPD Case study
The PATHOS study

Background

« COPD associated with considerable morbidity, mortality;
pneumonia is a frequent complication

+ To prevent exacerbations, patients are frequently prescribed fixed-dose ICS/LABA
combinations

« Pharma client wanted to develop credible insights about the best treatment course for
COPD patients to work with stakeholders to improve guidelines, COPD management

The Study The results

Retrospective, observational, * Improved outcomes
population-based study of 21,361 — Earlier diagnosis

COPD patients in Sweden over 11 years — Primary care focus

to focus on — Changed treatment options

* Prevalence and incidence — Decreased exacerbations

+ Co-morbidities + TA-specific impact on exacerbations,
+ Disease management pneumonia-related mortality

+ Complete clinical data on each patient * 4 publications in BMJ and J Int

+ Mortality and life expectancy Medicine, Prim Care Resp Journal

+ 5 scientific abstracts presented

1. Jansson C, et al. BMJ 2013; 346:1-11; 2. Larsson K, et al. J Intern Med 2013; 273 (6): 584-94 ImShea “:h
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The PATHOS study results

showed better disease

management, safety, and comparative effectiveness

Disease Figure 3. Chronic obstructive pulmonary disease
COPD)-related events (mean yearly rate) during the
management |-
g 11-year study period (1999-2009)

evolution over

11 years e
showed — Ol s et
dramatic SOFD hoepal
decrease in
number of
exacerbations

Pneumonia and related mortality in COPD
treated with fixed combinations of inhaled
corticosteroid and long acting B2 agonist

= COPD hospitalisatans Safety

fluticasone/salmeterol in preventing exacerbations

with budesonide/ formoterol versus fluticasone/ salmeterol

Table 2 Yearly occurrence of events among painuise (1 0 1} propensity score-matched populations of COPD patier 40

Comparative effectiveness Combination of budesonide/formoterol more effective than

in COPD ”

Budesoradetior
and a1 [m} miabaral

B Flutic s iza el

a5

Fluticasone,/ Budesonide/ £ o
] 24
Variable salmetercl (n = 2734 formoterol (n= 2734) Treatment contrast® § &° 2
Events, per patient-year Mean (95% CI) Mean (95% CI) Rate ratio (95% CI) Z 20] 5
All exacerbations 1.09 [1.05-1,14] 0.80 (0.77-0.84) 0.74 (0.69-0.79) 151 13 L
COPD hospitalizations 0.21 [0.20-0.23) 0.15 [0.142-0.163) 071 (0.65-0.78) 1o
COPD-related hospital stay, days  0.95 [0.88-1.02) 0.63 [0.58-0.67) 066 (0.62-0.71] 5
Emergency visits 0.034 (0.031-0.037) 0.027 (0.025-0.030) 0.79 (0.71-0.89) 0 o - -y
Oral steroid use 0.85 [0.81-0.90) 0.63 [0.60-0.67) 0.74 (0.68-0.81) Cuerall Wj‘"“‘”‘;“;"ﬂ“‘;’” 013
L arnsson L

Antibiotic use D.54 [0.52-0.57) 0.38 [0.37-0.40) 0.70 (0.66-0.75] Larsson et al JIM 2013

Stallberg et al. 2014
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Future Cloud Summer School
Questions/Projects (1)

1) How to capture patient journal data from Primary Care &
Hospitals to Registries? How many patients can that cover?

* Diabetes
* Hypertension
* Heart failure

Possible information sources:
- COPD, IMS Health, Pygargus CPX 3.0?
- Osteoarthritis?
- Nodes, Gothia Forum?
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Additional Information

Pygargus CXP 3.0

v Application for extracting relevant data from EMRs

v Modern extraction tool that delivers anonymized patient data for clinical studies

v Supports extraction from different health care (EMR) systems at hospitals, GPs,
psychiatric care, geriatrics, spirometry, E-archive systems, etc

v Makes the complex task of collecting data from different sources into a single,
standardized and quick task

v International development focus

CXP 3.0 — Architecture

CXP 3.0 - Supported information objects
eerineriace Demographics Laboratory results
Diagnoses Radiology results
core | Configuredion Encounter Diagnoses Pathology results
| [Storage Measurements Encounters
Case Notes Procedures
Adapters Common adapter SYSE m ps EE'cr-:ifiv:: | Medications Consultation referrals
— _ | Prescriptions Sickleaves
EMR In_terraoe EMR Tﬂace EMR Inlteﬁaoe Vacc"-l a‘hons Chemgtherapy
EMR DB EMR DB | EMR DB
' imshealth
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Questions/Projects (2)

2) How to use Regqistries to screen patients for participation
Into clinical trials?

Possible information sources:
- Cancer registry Norway
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