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Welcome to NEWDIGS

Applying MIT systems expertise to transform healthcare innovation
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Current State: “Pharmageddon!”

PATIENTS REGULATORS
Urgent unmet medical needs Chompeti.ng demands:
Relia bly & innovation & safety

sustainably

deliver new,
better, affordable
drugs to the right

patients faster.
PHARMAS ‘ PAYORS
Unsustainable cost of innovation Skyrocketing costs
PROVIDERS
Need better benefit/risk information
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New Drug Development Paradigms (NEWDIGS)

* Unique collaborative innovation and learning environment
» Creative & unbureaucratic (Skunkworks)
» Collaborative impact (Sematech)

» Entrepreneurship & collective intelligence (MIT)

» Systems approach to catalyzing change: Co-evolution of
processes, technologies, policies, and people

 Strategic coordination between real world pilot projects and
academic research in engineering, science, and management
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NEWNDIGS Collaborators

* Collaborators include individuals from:
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Adaptive Licensing: Taking the Next Step in the

Evolution of Drug Approval

H-G Eichler!?, K Oye>**, LG Baird?, E Abadie’, ] Brown®, CL Drum?, ] Ferguson’, S Garner®®,
P Honig!'%, M Hukkelhoven!!, JCW Lim!2, R Lim!?>, MM Lumpkin'4, G Neil'®, B O’Rourke!, E Pezalla!’,
D Shoda'®, V Seyfert-Margolis'4, EV Sigal'®, ] Sobotka?°, D Tan'?, TF Unger'® and G Hirsch?

Traditional drug licensing approaches are based on binary decisions. At the moment of licensing, an experimental
therapy is presumptively transformed into a fully vetted, safe, efficacious therapy. By contrast, adaptive licensing (AL)
approaches are based on stepwise learning under conditions of acknowledged uncertainty, with iterative phases of data
gathering and regulatory evaluation. This approach allows approval to align more closely with patient needs for timely
access to new technologies and for data to inform medical decisions. The concept of AL embraces a range of perspectives.
Some see AL as an evolutionary step, extending elements that are now in place. Others envision a transformative
framework that may require legislative action before implementation. This article summarizes recent AL proposals;
discusses how proposals might be translated into practice, with illustrations in different therapeutic areas; and identifies
unresolved issues to inform decisions on the design and implementation of AL.
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Knowledge, investment
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The binary nature of
drug regulation

Current model of licensing
“The Magic Moment”

Evidence vs. access tradeoff

Time (years) 10
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The regulator’s dilemma

“...It has been said that the FDA has
just two speeds of [drug] approval —
too fast and too slow.”

Hamburg MA & Sharfstein JM. NEJM 360;24: 2493-5; 2009
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A better model for evolution? @

Current model of licensing
“The Magic Moment”

Knowledge, investment

Adaptive
Licensing

Time (years) 12
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Adaptive Licensing

AL is a prospectively planned, adaptive approach
to regulation ot druys.
Through iterative phases of evidence gathering

followed by regulatory evaluation and license
adaptation,

AL seeks to maximize the positive impact of new
drugs on public health

by balancing timely access for patients with the
need to provide adequate evolving information on
benefits and harms.

13



®

EUROPEAN MEDICINES AGENCY

Adaptive Licensing

AL builds on existing regulatory processes,
including AA/CMA and existing
PharmacoVigilance tools.

To achieve the full potential of AL, licensing

decisions should ideally be aligned with
coverage and prescribers’ decisions.
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[ Patients treated, no active surveillance
¢ Patients in observational studies, registries, etc
e Patients in RCTs (or other interventional studies)

License

EUROPEAN MEDICINES AGENCY

/\ Current scenario:

/ Post-licensing, treatment

population grows rapidly;
treatment experience does
not contribute to evidence
generation

number of patients treated

time (years)

Initial “Full”
License License

Adaptive Licensing:
‘Obseryvational’

after initial license, number of
P asg/\ .
‘ . treated patients grows more
1 \ slowly, due to restrictions;
patient experience is captured

to contribute to real-world
information

number of patients treated

time (years)
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Grading of evidence ... ¥....
and regulatory decision making

a. systematic review or meta-analysis of RCT's
b: atleast one RCT

la: at least one well-designed controlled study without
randomisation

llb: at least one well-designed quasi-experimental study,
such as a cohort study

lll:  non-experimental descriptive studies, e.g. comparative
studies, correlation studies, case—control studies and
case series

IV: expert committee reports, opinions and/or clinical
experience of respected authorities
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Are we effectively learning about
new therapeutics being developed?

Medco Study Finds Many Patients on Newer Oncology Treatments Are at Risk for Drug

Interactions

Oral Cancer Drugs Need Added Monitoring to Prevent Safety Risks, Impaired Effectiveness

rar 16, 2012

WASHINGTOMN, March 16, 2012 fPRNewswire/ —- Oral cancer drugs that target key enzymes in tumor cells have

made significant cd
centers to receive
oral medications ar
cancer treatment,

iLogao: http: //phot

The study by the K
presented today af

The research foung
potential to reducs
known as oral kinas
cause drug-drug in
antifungal agents.

“The research found that 23-74 % of patients taking
one of nine oral oncology medications were also on a
drug that had the potential to reduce the effectiveness |
of the cancer treatment or increase its toxicity.”

Source: Medco March 16, 2012



Rapid Lea rn i ng SyStemS EUROPEAN M@NESAGENCY

« NEWDIGS supports a project focused on looking at
the real world association of cardiotoxicity with use of

Adriamycin.
« Start by looking at data within one hospital, then scale

the research through a partnership with ASCO to
analyze a larger, cross-institutional data set.

* The purpose of this project
— to provide useful decision-making information for clinicians,

— to look at the correlation of RCT vs. real world data around
an important clinical question.
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Multi-stakeholder partnerships can be effective
In stimulating innovation, even in the policy field

Change driven from single silos (e.g. regulator,
public or industry) will, more often than not,
meet resistance from other ecosystem parties

Future development-licensing-market entry
pathways will require more than just RCTs

‘Rapid learning systems’ will be a sine qua non,
especially in oncology
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Thank you!

(EMA, Canary Wharf, London)
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Discussion slide
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Looking at real-world data

Initial approval:
Experimental effect-size and confidence
interval inform terms of a prospective

registry

Observational study
1
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e 1 Hreshold effect size for continued
approval (chosen near limit of lower

confidence interval)

Cumulative estimated effect size
Cumulative confidence interval
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Subsequent approval:
Provides conditions

for “full license”

Predicted effectiveness

Experimental Observational

Eichler et al; Clin Pharmacol & Ther 2012; 91(3): 426

Licensing




