Basis of Discussion

= [rial quality can be defined

= “Large simple trials” are burdened with complexity that
does not improve guality

= There are examples of trials that are much more
simple and “fit-for-purpose”
= [rials could be

Radically simplified for answering some questions,
and/or

Incrementally simplified in most circumstances

s Cost reductions resulting from sensible simplification
can be quantified

Duke Clinical Research Institute



“This randomized, double-blind trial
involving over 20,000 patients was
conducted over a 10 year period.
Unfortunately we’ve forgotten why.”
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Selected Elements of Quality

Adequate number of events to answer question with
confidence

In a practice setting to make results generalizable
With proper randomization

With reasonably complete follow-up and ascertainment
of primary outcome

With aggregate safety assessment

With a plan for ongoing measurement, feedback,
Improvement of quality measures during trial conduct

With safeguards against bias in determining clinically
relevant outcomes (like blinding)

With protection of rights of research patients

Duke Clinical Research Institute
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Per-Patient Clinical Trial Costs Rise 70% in Three

Years

Per-patient clinical trial costs have risen an average 70 percent across all development phases since
2008. The report, "Clinical Operations: Benchmarking Per-Patient Costs, Staffing and Adaptive Design,”
tracks per-patient clinical trial cost benchmarks for 100 trials across multiple therapeutic areas. Cutting
Edge Information compared new data with research going back to 2008 and found that Phase | per-
patient costs increased by an average 46 percent and Phase |l costs increased an average 72 percent

But the largest increazes in per-patient costs came in Phase llla and Phaze lllb, which saw an average
88 percent and 86 percent rise, respectively. The study found that both Phase llla and Phase llib per-
patient costs now top $40,000 compared to approximately $25,000 three years ago. Phase IV (post-

marketing studies) costs also rose, but at a more modest 31 percent, on average.

The most significant factor for increased clinical trial costs is patient recruitment. This comes as no
surprise because clinical development teams have struggled to enroll sufficient volunteers to fill trials
for several years now. But other factors, such as site recruitment challenges and vendor management,

also play a big part in the rising costs we now see.
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LLINICAL SENSIBLE GUIDELINES Clinical Trials 2008; 5: 38-39

TRIALS  CONFERENCE

January 25-26, 2007
Sensible guidelines for the conduct of large

randomized trials

Sensible approaches for reducing clinical trial costs

Eric L Eisenstein®, Rory Collins®, Beena S Cracknell, Oscar Podesta®, Elizabeth D Reid®,
Peter Sundermc# ‘Jr’uny Shukhov Michael L Terrin®, Mary Ann Sellers®, Robert M Cuhﬁ‘h

Christopher B Granger“ and Rufue! DiaZ
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Sensible Trial Simulation Models

(1) Full cost pharmaceutical industry

(2) Streamlined pharmaceutical industry

(3) More streamlined trial

Duke Clinical Research Institute



Full Cost Model Parameters

Trial Type Chronic
Disease
Number of Patients 20,000
Number of Sites 1000
Months Duration 48
CRF Pages 60
Site Monitor Visits 24
Site Payment $10,000
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Full Cost Model Results

Category Costs Percent
Direct Labor $167 40%
Non-labor $255 60%
Site payments $202 48%
Other (air, hotel, etc.) $53 12%
Total $421

$US in 2007 millions

Duke Clinical Research Institute



Clinical Trial Simulations

x Components varied
Duration (planning, enrollment)
Size (CRF length, number of sites)
Operations (EDC, site management)

= Combined model
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Site Performance In Large Trials:
Percent Trial Enrollment

m Top 10% of Sites
Enroll 38% of all
Patients

m 15% of Sites
Enroll 25% of all

(63% of Patients)

/ Middle 50%

(33% of Patients
S
= 10-15% of Sites
) Don’t Enroll
Bottom 25% Patients

(4% of Patients)

Duke Clinical Research Institute Berdan L, Personal communication



Cost of Start Up per Site (Sponsor costs)

ltem Sponsor $$
Start Up Grant $3000+
Contract $1000
Invest. Meetings $3500
Training Materials $300
Drug/IVRS/Lab $2000

Reg Docs etc $1500

Site Visit $3000

TOTAL $14,300 (minimum)
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Simulations: Study Duration

Site payment

Planning Enrollment
6 >4 Months 24 > 18
Months
Total costs $419.8 $414.8
Cost reduction $1.7 $6.7
Percent 0.4% 1.6%
reduction
Percent non- 0.8% 3.0%

Duke Clinical Research Institute




Simulations: CRF Length and # of Sites

CRF Length # of Sites
60 > 20 Pages 1000 > 750

Total costs $406.8 $385.9
Cost reduction $14.7 $35.6

Percent 3.5% 8.4%

reduction

Percent non- 6.7% 16.2%

Site payment

Duke Clinical Research Institute



Electronic Data Capture Assumptions

= Coordinating Center
2 month reduction in close out time
Elimination of query processing, data entry,
and medical coding

s Study Sites
Increase data entry time
Decrease query management time
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Site Management Assumptions

verification

Full Cost  Streamlined

Industry Industry
Evaluation visits 50% 10%
Site visits per site 24 4
Close-out visits 100% 0%
Source document 100% 10%
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Simulations: EDC and Site Management

EDC Site
Management

Total costs $380.2 $332.5
Cost reduction $41.3 $89.0
Percent 9.8% 21.1%
reduction

Percent non- 18.8% 40.6%
site payment

Duke Clinical Research Institute



Simulations: Streamlined Industry Model

$10k Site $5k Site

Payment Payment
Total costs $272.4 $171.4
Cost reduction $149.1 $250.1
Percent 35.4% 59.3%
reduction
Percent non- 6/7.9% 67.9%
Site payment

Duke Clinical Research Institute



More Streamlined Trial Assumptions

s Assumed previous work with all sites
Limit to 100 sites
Eliminate on-site evaluation, close-out Visits,
and source document verification.

s Focused case report form (5 pages)
Enrollment / baseline data (1 page)
Follow-up (4 pages, 3 gquestions)

= Site payment
$650 ($250 baseline, $100 follow-up)
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Clinical Trial Cost Estimates

£l Total
[ Coordinating Center

B Site Payments
B Other

$In US 2007

Millions

Full Cost ‘Streamlined =~ More
Industry Industry Streamlined

Duke Clinical Research Institute



7%57? trial flow chart SCAAR

SWEDE%EART

[ krombas Aspiration ix ST-Llevation myocardiad infaretion in Scandinavia

In reg I stry Patients with suspected STEMI referred to primary PCI
N = 5000
|
Enrollment STEMI diagnosis confirmed at coronary angiography. Informed consent obtained
|
Randomization Online 1:1 randomization in SCAAR, guidewire advancement, i.c. nitroglycerin
Thrombus aspiration and PCI PCI alone
N/
Additional variables Immediately after PCI: TIMI flow grade
|
Mortality 30 days: all-cause death
!
MI, Heart failure etc 1, 2, 5 and 10 years: all-cause death and additional secondary endpoints

Frobert et al, AHJ 2009
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If one could save $100’s of millions without
reducing quality, why hasn’t it already been done?

s Risk aversion

Regulatory leaders say one thing (simplify) but
reviewers and auditors do another (ask for
everything)

Better to collect 100 unnecessary variables than
mMISS one important one

s Regulatory departments and CRQO'’s promote the
status quo

= Lack of international harmonization forces use of
the most complicated common denominator

Duke Clinical Research Institute



Concluding thoughts

1. Each trial is different and thus there are no universal
answers. Opportunities vary for types of sponsor,
treatment studied, stage of development, risks, etc.

2. Substantial reductions in the costs of large-scale
clinical trials can be achieved without compromising

quality.
e |ncremental
e Transformative

3. We need research on the impact of simplifying
clinical trials.

Duke Clinical Research Institute
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