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However, this development has come at a cost

HC expenditure 2018:
17.3% of GDP
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HC expenditure 2018:
9.8% of GDP
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Notes: Index 100 at 2000, based on local currencies; Income = Personal Disposable Income

Source: WHO; EIU (May 2019); BCG analysis
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More importantly, greater spending does not necessarily

yield better results

Outcome: Health-adjusted life expectancy! (years, 2015)
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1. Health-adjusted life expectancy: Estimates the number of years in full health an individual is expected to live at birth by subtracting the years of ill
health (weighted according to severity) from overall life expectancy. Sources: WHO, BCG analysis
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There remains massive variation in health outcomes

across OECD

Breast cancer five year survival
Cervical cancer five year survival
Colorectal cancer five year survival
Diabetes lower extremity amputation
Hemorrhagic stroke 30 day mortality
Ischemic stroke 30 day mortality
AMI' 30 day mortality

Infant mortality

Maternal mortality

1. Acute Myocardial Infarction
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Note: Most recent data from 2011-13 used. Mexico and OECD candidate countries not included

Source: OECD Health May 2016, BCG analysis
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Part of this is driven by the exponential increase in
health care complexity

Exponential increase Exponential growth in
Exponential increase in number of human medical practice
in medical knowledge genomes sequenced complexity
# of new MEDLINE # of sequenced
publications per year human genomes (M) # of US MD Subspecialties
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Source: BCG analysis



For industry and regulators, complexity is evidenced by
interventions targeted at ever smaller pop. segments

Patient population for sales as % of total
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1. For top 10 drugs by sales, addressable population calculated based on prevalence of first/major indication marketed. Where prevalence data not
available, incidence rates were used instead 2. % sales of orphan drugs before 2000 was extrapolated from trend; Source: EvaluatePharma®, BCG analysis 6
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Value-based
health care
(VBHC):
Designing
people-centered
health systems
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Bruno Bruins
Health Minister in the Netherlands
“It was agreed that by 2022, outcome information would be

available for 50% of the disease burden, and that shared
decision-making in the consultation room will be promoted”

Omar Ishrak
Chairman and CEO, Medtronic

“Moving to a value-based healthcare system is the only
thing that can keep MedTech from being commoditised”

LeaderS Christophe Weber
CEO, Takeda
a rO U n d th e WO rld “The acquisition of Shire will enable Takeda to
. significantly accelerate its transformational journey to
are embracing the
concept of VBHC

become a value-based, R&D driven global
biopharmaceutical leader...”

10
Source: Press search, BCG
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The full potential of VBHC to strengthen health systems
will require new levels of collaboration

By Pharma and By Hospitals and By Regulators and
MedTech Insurers Policymakers




Starting point for industry: Relentless focus on
improving value for targeted populations

« What outcomes to measure?

« How to measure and analyse data?

« What tools are needed to make the
process seamless?

___________________________________________________________________________________________________________________________

« Which segments are underserved?
 Where do we see an unmet need?

d.

« What are the key pain points?
« What interventions can improve

| value? |
Source: BCG analysis ; | 12

______________________________________________________________
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Oshi offers clear proposition for all stakeholders
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- '{\/ For patients... For care providers...
‘

OSHI HEALTH .

For academic ,
@ institutions... For payers...

Source: Oshi Health; BCG 14



and key cost drivers

Create internal transparency and a safe
learning environment

Create external transparency to inspire
others and accelerate improvement

Optimise organisations to achieve sufficient-
coordination across full cycle of care

Take a holistic approach to payment across
the full cycle of care

Tailor type of payment to the needs of
particular population segments

Leverage outcomes transparency to
motivate the right behaviours - do not rely
too much on strong financial incentives




ICHOM is a global non-profit defining outcomes standards

Founded in 2012 by Harvard Business

School Professor Michael Porter, Boston International focus with involvement of Q Open source and peer
Consulting Group, and Karolinka Institutet multiple countries around the world ean reviewedstandard sets
>30 Countries ’
INSTITUTE ror STRATEGY =z= 8 26 Sets covering 50-60% of
AND COMPETITIVENESS % IN the global disease burden
>650 Organisations 3 )
BOSTON . _— ¢ =
CONSULTING >15 National Registries £, Endorsed by the OECD to
GROUP M map key disease areas i
o OECD PaRIS programme
”@? gfé Karolinska BE 5
5 o Institutet °; ”{’ Independent, non-profit :

16



Regulators are responding to increasing HC complexity

by encouraging innovative approaches to clinical trials

Number of trials where

a novel clinical trial design
was used in an approved
FDA submission

15

2010 2017

Source: FDA Summary view data compilation; BCG analysis

Number of approved

Number of approved submissions which included
submissions which used studies with PROs and/or
surrogate endpoints Real World Data
24 12
6
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Thrombus Aspiration during ST-Segment
Elevation Myocardial Infarction
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ABSTRACT

BACEGROUND

The clinica! effect of routine intracoronary thrombus aspiration before primary per-
cutaneous coronary intervention (PCI) in patients with ST-segment elevation myo-
cardial infarction (STEMI) is uncertain. We aimed to evaluate whether thrombus
aspiration reduces mortality.

METHODS

We conducted 2 mu!ticenter, prospective, randomized, controlled, open-abel clini-
cal tria!, with enrol!ment of patients from the nationa! comprehensive Swedish
Coronary Angiography and Angioplasty Registry (SCAAR) and end points evaluated
through national registries. A tota! of 7244 patients with STEMI undergoing PCIwere
random!y assigned to manual thrombus aspiration fol'owed by PCI or to PCI only.
The primary end point was allcause moreality at 20 days.

RESULTS

Mo patients were lost to fol'ow-up. Death from any cause occurred in 2.8% of the
patients in the thrombus-aspiration group (103 of 3621), as compared with 2.0% in
the PCl-only group (110 of 3623) (hazard ratio, 0.94; 95% confidence interval [CII,
072 to 1.22; P=0.63). The rates of hospitalization for recurrent myocardial infarc-
tion at 30 days were 0.5k and 0.9% in the two groups, respectively (hazard ratio,
0.61; 95% CI 0.34 to 1.07; P=0.09), and the rates of stent thrombosis were 0.2%
and 0.5%, respectively (hazard ratio, 0.47; 95% CI, 0.20 to 1.02; P=0.06). There were
no significant differences between the groups with respect to the rate of stroke or
neurclogic complications at the time of discharge (P=0.87). The results were con-
sistent across a!l major prespecified subgroups, including subgroups defined ac-
cording to tirombus burden and coronary flow before PCL

CONCLUSIONS

Routine thrombus aspiration before PCI as compared with PCI alone did not reduce
30-day mortality among patients with STEML (Funded by the Swedish Research
Council and others; Clinica!Tria's.gov number, NCT01093404.)
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Unfortunately, too many of the
decisions made today about health
and healthcare are not supported
by high quality evidence.
Prospectively designed registries
and cohort studies in the context

of clinical practice are highly
valuable, and randomised trials
conducted in the context of
clinical practice...may be the most
important source of knowledge in
the future...

- Former FDA Commissioner Robert M. Califf

Source: Speech by Commissioner Robert M. Califf to the 2016 FDLI Annual
Meeting
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Regulatory harmonisation across national borders

enables access to medicines that drive better outcomes

West Africa |

Established: WAHO, 2009
MRH project, 2015
Ambition:

« Strengthen registration, quality
control of medicines, pharma
production and pharmacovigilance

Key achievements so far:

« Developed common regulatory
submission process

« Review sessions for submissions
planned for end 2018

East Africa: EAC - 1R

Established: 2012
Ambition:
« Develop regional regulatory
strategies and common review
process

Key achievements so far:
« 27 products evaluated; 4 approvals
e ~ 30-40% faster assessment process
than national reviews

ASEAN - 1N

Established: 1967 / 1999
Ambition:
« Develop a transparent regulatory
process and standardize regulation
requirements

Key achievements so far:
« Defined ASEAN common technical
dossier

¥ wl

PANDRH - ZAZIBONA Y | Gulf: GCC-DR
Established: 1999 Established: 2013 Established: 1999; reviews from 2002
Ambition: Ambition: Ambition: .

« Strengthen regulatory functions, « Collaborate in assessment and * Review/approve pharmaceutical

companies and their drugs via
centralised registration and
inspections
Key achievements so far:
« Approved 413 products (2006-10)
with approval timelines between
114-206 days

and develop guidelines for

inspections for medicines
regulation of health technologies l

Key achievements so far: L
Key achievements so far: « 179 submissions reviewed; 90
» Developed and adopted 23 products with final decisions

technical documents (mean decision time of 9 months)
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Source: Primary research - PANDRH, ASEAN, WAHO, WAEMU, ECOWAS, 19

EAC, ZAZIBONA, GCC-DR websites; WHO; NCBI; BCG analysis . .
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