_/

RAND EUROPE

The answer is 17 years, what is the question:
Understanding time lags in research evaluation

Jonathan Grant

RAND Europe

December 2012



Presentation iIs the synthesis of number of different
projects and collaborations

_/

RAND EUROPE

Jonathan Grant
Steven Wooding
Alex Pollitt

Sue Guthrie
Sharif Ismail
Eddy Nason
Zoe Morris

RAND

Stephen Hanney
Martin Buxton

Chris Henshall
Steve Morris
Leonie Sundmacher

Jon Sussex

Jorge Mestre-Ferrandiz
Michele Pistollato
Martina Garau

ESF Bonn 2012 -2



Outline

Why time lags matter
— Policy imperative
— Delays reduce the rate of

return, but not all delays
are bad

N P
Ty

Al
-~

What do we know

Some conceptual thoughts

What we need to know
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The historical rise of translational research and the
need to ‘accelerate’ research

* Crossing the qualitychasm: a new health systemfor the 21stcentury
Institute of Medicine (2001) (US)

— The lag between the discovery of more efficacious forms oftreatmentand
their incorporation into routine patient care is unnecessarily long, in the
range of about 15 to 20 years. Eventhen, adherence of clinical practice to
the evidence is highly uneven

* Biosciencelnnovation and Growth Team (BIGT) report, 2003 (UK)

— Considering the long timelines involved, any accelerationin drug
development and approval can make a material difference to patients
suffering from life threatening disease, and provide a clear incentive to
companies developing treatments

* EMRC White Paper: Present Status and Future Strategy for Medical
Researchin Europe, ESF, 2006

— Thereis a time lag between research and tangible outcomes, and it is
difficult to trace the role of individual research contributions
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The orthodoxy (and intractability) of 17 years

* EMRC White Paper: A Stronger Biomedical Research for a Better
European Future, 2011

— The study crucially also showed that the time lag between research
funding and health returnis approximately 17 years

* Thesocialimpact of research conducted in Russell Group universities
(2012) [UK]

— Significanttime lags between research and its impactare the norm. It is
the nature of research thatit is iterative, that it does not stand still, and
will continue to push boundaries during its lifespan. A study of research
into cardiovascular disease found that it takes on average 17 years for
basic researchto be translated into treatment benefits

* Wellcome Trust responseto REF consultation onimpact (2009)

— The Trust’s view is that the challenges associated with time lags ... will
be very difficult to address, and are a key reason why we do not support
the impactproposal. .... The time frame to commercial uptake of medical

products ... is typically very long ... [on] average ...17 years
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Estimating the economic returns from research

Medical Research:
What's it worth?
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To calculate the return on investment,
we made four key estimates

How much health
gain?

How much was spent

on research?

How much spillover?
How long does it

take?
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From 1975-1992, £2 billion in public and charitable
funding went to UK cardiovascular research

Cardiovascular research spend (Em, 2005 prices)

160

140

120

100 A

£m 80 -

60 -
40 - 4___,//’“‘\\~———’////____
20 w

O 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1975 1977 1979 1981 1983 1985 1987 1989 1991

O Wellcome Trust OMRC BOBHF 0O Department of Health B Funding Councils

RAND ESF Bonn 2012 - 8



From 1985-2005, net cardiovascular health gains
totaled about £53 Billion

Total number of QALYs gained due to
various interventions, 1985-2005

3000 A

—, Quitting
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QALYs
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—> prevention of
0 CHD post-Ml
Types of
medical

intervention

RAND

We examined research-
based interventions
that have contributed
to health gains

Quality Adjusted Life
Year (QALY)

An additional year of
guality life
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From 1985-2005, net cardiovascular health gains
totaled about £53 Billion

Total number of QALYs gained due to
various interventions, 1985-2005
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Number of
OALYS 2000
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(000’s)
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« Atotal of 2.8m QALYs were
gained during this 20-year

period
— Sr#(l)tlt(liﬂg - We assigned each QALY a
value of £25,000
« We multiplied the two to get
Secondary £69 billionworth of health
—> prevention of gains
CHD post-Ml

Types of
medical
intervention

e From that total,we subtracted
£16 billionin costs to provide
thecare

This led us to a net total of £53 billion in health gains

RAND
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The time lag between spending on research

and “health gain” is about 17 Years

Age and Number of UK Papers Cited in Seven UK

_ 200 - Cardiovascular Guidelines (2003-2007)
Mean age of cited
papers ::> 150
IS 12.5 years Number o |
of cited
papers
+
Period between spending 4
and publication - TN
1 K} 5 7 9 11 13 15 17 19 21 23 25 27
Age of cited papers
+ (IAEELS)
Period between _
recommendation Time Lag = ~17 years
and use
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Combing the research spend, monetised health gain
and time lag led to an internal rate of return of 9%

To calculate the return on investment, we made four
key estimates

How much health

9%
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And this was added with the impact of spillover
effects

Figure 8.1 Sources of apillovers: public and charitable R&D and ita interaction with private R&D

To calculate the return on investment, we made four I
key estimates R8D INPUTS o 1 OUTPUTS (GDP)

-------------I-.-..~~

How much health
gain?

How much was spent {a) New start-ups
on research? {b) Existing firms

How much spillover?

How long does it
take?

Public & ch:

9%
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Which was 30%, leading to an internal rate of return
from public R&D of 39%

TO cafcu[a [e ]_‘he refum on ,,n Ves‘[men t, we made four Figure 6.1 Sourcea of spillovers: public and charitable R&D and its interaction wit;pr'ivata R&D
key estimates R8D INPUTS o 1 OUTPUTS (GDP)

‘I'-------------I-I-.I~~

How much health
gain?

>

How much was spent {a) New start-ups
(b) Existing firms

on research?

.-

How much spillover?
How long does it
take?
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% + 30% = 39%
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The time It takes to translate research iIs
key In determining the rate of return
from research investments

Table 7.1: Estimated IRRs (and NPVs) for the health gain
from CVD research

th benefit

ALY value of £20K £1 049
M’ QALY value of £30K 10.7% | £2 646m

l 25-year time lag £413m
l 10-year time lag 134% | £2 472m

10% of benefits attrib- | _ ¢
table to UK research g ‘

to UK research
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Literature on time lags is relatively sparse

* |dentified 23 papers that
The answeris 17 years, whatis the qu antlfled t|me Iags

question: understanding time lags
in translational research

* Fourstudies estimate 17 years

Grant et al 2000
Balas and Bohen 2000
HERG et al 2008
Wratschko 2009

* “Butfew werecomparable as
different studies used different
measures of different things at
different time points”
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The issue of definition

Start of time lag

Publication

— first description/original research

— Clinicaltrial
Ethics approval
Clinical test
Date of trial registration
Completion of study
First submission
Academicresearch
Funding began
Date of enabling scientific research
Patent

RAND

End of time lags

First human use
Date for first publication
Submissionto FDA
Marketing approval
Guideline
Date of completion of study
Publication

— Describing health effects
Commercialisation
Highly cited publication
Implementation
Date to market
New entities
Clinical advances
First specificuse

ESF Bonn 2012 - 18



The iIssue of measurement and distributions

* Fromwhentowhen

* Mean or median
(sometimes “average”)

* Rangesareseldom
reported

* Aggregation of different
ERES

RAND
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Time lags vary in length, but 17 years is a common
estimate for ‘bench to bedside’

Morriset al 2011 ESF Bonn 2012 - 20



Although lags for private pharmacological
development are more homogeneous

Table 2.5. [}:_-'.'1_'11.v|'.||'[1a.-11t times (months

LI T 1] T Vhaco | IR .I-I.'l[.l.l o .
Publication Phase I| Phase II Phase I1I Phase I_Phase III Cohort Study

DiMasi er al, 1991 6.2 22.5 29.9

Adam

Brantne

Mestre-Ferrandiz, Sussex and Towse (2012)
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Time lags are the wait between research and impact

But when does research start and impact occur?

RAND ESF Bonn 2012 - 23



Time lags reduce the value of research

Value of benefit
Years oftime lag (assuminga 3.5% real

term discountrate
0
1
2
5
10
15
20
30

The quicker you translated the greater the return
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The overall time lag iIs made of many smaller lags

Practice
based
research

Health
impact

Clinical Research

Basic research .
research synthesis

- T1: Basic biomedical research to clinical science T2: Clinical science & knowledge to improved
59 & knowledge health

oS R > € >
>

N

- T2: Bedside to practice T3: Practice based

= T1: Bench to bedside based research research to practice

[8)

=

T2: Clinical efficacy

T1: Basic biomedical knowledge to clinical

science to clinical

>3 efficacy knowledge effectiveness T3: Clinical effe_ctiveness knowledge to improved
5 = knowledge health care quality and value and population health
$58 —><€ <
0 o
T2: Health application T3: Evidence based
= T1: Gene discovery to to evidence based guidelines to health T4: Health practice to
> health application guidelines practice health impact
- >€ >€ ><€ >
X

Adapted from Trochimetal 2010 ESF Bonn 2012 - 25



Different stages of the translation process may have
different distributions of time lags

Uptake

Time
: Clinical Research Practice Health
Basic research . based :
research synthesis Impact
research
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Understanding distributions could help identify
factors associated with ‘fast’ or ‘slow’ translation

Uptake

Time
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Time lags can be affected in a variety of ways

* Working In parallel

e Starting at risk

* Improving processes
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There are different types of time lags
and some are desirable

...without additional

nn rv pr |
resources Unnecessary process lags

Reducible...

...with additional Trade off lags (including
resources Handover lags)

...without additional

Statutory lags
resources

Possibly reducible

...with additional

Inspiration lags
resources

Non-reducible Time requirement lags

Need to develop (and agree) taxonomy if different time lacks
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Different time lags may be affected in different ways

Unnecessary process lags

Group decision lag

Trade Use additional
. resources to work
g Recruitment lag in parallel e.g. more

lags | _
sites for recruitment

Handover lag

Statutory lags

More research
Inspiration lags teams tackling
same problem

Time requirement lags

Start at risk

Start prior to completion
of previous step or start
subsequent step before
completion of this step

Prepare the ground for
likely solutions

Start other processes
prior to completion

Improve process

Removal
Reduce number of applications that
have to be resubmitted

Decrease gaps between decisions

Redesign process to make individual
decisions

Use more effective methods e.g.
database of existing patients

Develop skills, or integrate teams to
reduce number of handovers

Develop systems/services to match
producers from one step with

consumers in next step
Amend legislation or regulatory
guidelines

Improve flow of information to
researchers

Training of researchers
Develop ‘early indicators’ or more
sensitive assays
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Advancing a case study approach for a better
understanding of time lags

UK MRCfunded, 12 months

Time lags in medical research:

Advancing a case study approach for a better understanding e M et h 0 d 0 I 0 g | Cal researc h

ensure that
that the time it tal

* Casestudyapproach

marker, and then time

* |dentify and date stamp specific
events based on process marker
model

* Supplement with literature review
focused on industry and policy

Team and confachs:

ESF Bonn 2012 - 32




Filot proposal
submitted
Filot funded

TPlII:utst.de.-'
publication

*

Study proposa
submitted

Process marker model

Translational Research Continuum

cell lines or
Proposal animals
funded
Data collectign
begins
Data collection
ends

Research
synthesis

First-study
with
T humans

T

¥

Firststudy in oo cionin Phase | clinical trial started

Phase lll clinical tnal stared

FOA approva

Patent
applied

for T
|

!

Clinical Trials System

Inclusion in research synthesis

Implementation research

Digsemination study started

Dissemination research is
included in health policy

study

Population T
started T

Practice Research System

Basic Research System

Subprocess Markers: Phase |l Clinical Trial Process

First Subject accrued
Proposal funded (trial started ) Results Presented
Closed to accrual y
Proposal supmission . < Results Published

Subprocess Markers: IRB Review Process

v

FullIRE commities review Proposal resubmitted

IRB proposal sent for revisions

T Froposal approved

* ’
Proposal sent for revisions

IRB proposal submitied IRE proposal resubmitied

I T IRE proposal pre-review I T

From Trochimetal 2010

Health
impacts
measured
»

gloedw) yyesH
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Generating along list of key events
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Generating along list of key events

Event (Level 1)
Preliminary studies

Study in cell lines or animals (pre clinical)

Event (Level 2)

Study proposal submitted

Proposal funded

Data collection begins

Data collection ends

Submission of paper

First publication and subsquent publications
Highly cited publication

Study proposal submitted

Proposal funded

Submission of paper

First publication and subsquent publications
Highly cited publication

Inclusion in research synthesis eg review paper

For each event capture date, responsible actor and source

RAND

Work in progress so please don’t cite
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Use existing case studies to population event table
and then collate additional information

Cardiovascular Disease Mental Health

Drug

Service delivery
Device
Psychosocial
Public health

RAND
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Advancing a case study approach for a better
understanding of time lags

* Develop:
Time lags in medical research: — Definitions for different types of
Advancing a case study approach for a better understanding tl me | a g S

ensure that
that the time it tal

— Estimates of distributions

b s ke s e e e sl e ey e e If successfulwill increase number of
casestudies

* Work in progress so please don’t cite

* Will reportin November 2013

ESF Bonn 2012 - 37




Questions?
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