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Pharmaceutical Industry Productivity

New Drug and Biologics Approvals by Year
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Phase Transition Probabilities for All Drugs
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Drug Development Durations

(Cycle Time in Years from IND Approval to NDA Approval)
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Growth in Global Development Spending
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The High Cost of Failure

(Development Costs for NMEs and Biologics approved 1990 — 2008)

DIRECT CAPITALIZED
COSTS COSTS
($uUs ($US Millions)
Millions)
Basic Research through Preclinical $60 17% $186 15%
Clinical through Regulatory $109 34% $189 15%
Approval
Allocated Failures $166 49% $866 70%
TOTAL COST for an NME/BLA $335 $1,241

Source: TuftsCSDD Vel Cinginnati_
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Active Unique Investigators
Filing Form 1572s World Wide
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Growing Proportion of Community-Based
Principal Investigators
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Distribution of Global Site Landscape
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Investigator Turnover Rates by Region

(Investigators who have not returned to conduct another clinical trial since
initially submitting a 1572 in 2006)
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Aggregate Global Site Performance
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Typical Enrollment Performance

(N= 15,965 sites participating in 153 global phase Il and Iii clinical trials)

Well Exceed Fail to Enroll a

Enroliment Single Patient
Targets 1%

13%

Meet Enroliment
Targets
39%
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Failing to Reach and Keep Volunteers
and Missing Timelines

2012 Screen to Increase in Planned Study
Completion Rates Duration to Reach Target
Enroliment
Overall 56% 94%
Cardiovascular 59% 99%
CNS 61% 116%
Endocrine/Metabolic 41% 113%
Oncology 78% 71%
Respiratory 59% 95%
Source: Tufts CSDD, 2012 O\ Cincinnati
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AMC Share of Industry-Funded Projects
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Global Site Performance by Subgroup

MeanTime  Mean Time Mean % of Sites  Mean % of Sites
(mos) from (mos) from Site  Randomizing At Meeting Patient
Pre-Visit to toFP  LeastOne Patient  Enrollment Target
S | per Trial per Trial
Overall 8.0 25 89% 85%
Asia Pacific 84 22 91% 108%
Europe 115 24 92% 72%
North America 5.5 1.9 87% 98%
Latin America 14.2 1.9 80% 104%
Rest of World 11.8 1.9 94% 56%
Independent Physicians 52 24 91% 96%
Univ./Hospital Gov. Clinics 9.9 3.1 87% 73%
Source: Tufts CSDD, 2012 O\ Cincinnati
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High Volume of Complaints and Inspections

Complaints received, and inspections conducted by CDER

®complaints M inspections
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The Rate of Investigator Compliance

Number of Complaints Filed for PI Total complaints files as a
Non Compliance and Fraud percentage of all active INDs
1997 15 0.7%
1999 106 6.0%
2001 111 5.9%
2003 139 6.6%
2005 266 6.1%
2007 245 4.8%
2009 265 4.7%
2011 254 4.1%
Source: Tufts CSDD, 2012 Ol Cincinnati
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Research Foundation

4/23/2013




Primary Solutions to Improve Site Performance

===

Site Idel

Negotiation

 Training and Certification

Database-Aided Site Selection

More Rigorous Feasibility Assessment
Increasing the Number of Investigative Sites
Faster Study Start-up Mechanisms (e.g., MSAs)
Real-Time Data Management
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Pepper . . . and Salt
THE WALL STREET JOURNAL
“What’s the point of having a high speed
Internet connection, Instant Messaging,
and a BlackBerry, if I waste 45 minutes
a day looking for parking?” O Cincinnati
Children’s

Research Foundation

Opportunities to Optimize Study Conduct

X Protocols

X Partnerships Reduce operating risk
X Patients/Public || Support site success
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10-yrs of Tufts CSDD Research
on Traditional Study Designs

w Assessing the Impact of Protocol Design Change on Clinical Trial Per
Journal of Therapeutics 2008 15(5); 46@57

@ Variability in Protocol Design Complexity by Phase and Therapeutic A28 2011 45(4);
413-420.

® Measuring the Incidence, Causes and Repercussions of Protocol Amer 011
45(3); 265 275

® Quantifying the Magnitude and_Cost of Collecting Extraneous Protocol DAtaerican
Journal of Therapeutics 2013; March.

w New Governance Mechanisms to Optimize Protocol Design
Therapeutic Innovation and Regulatory Science, In Press.
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The Evolving ‘Typical’ Phase Il Protocol

I T T

Total Number of Endpoints 7 13

Total Number of Procedures 106 167

Total Number of Eligibility Criteria 31 50
Total Number of Countries 11 34

Total Number of Investigative sites 124 196
Total Number of Patients Randomized 729 597

Total Number of Data Points Collected per Patient* N/A 929,203

Source: Tufts CSDD; *Medidata
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Trends in Protocol Complexity
(All TAs & Phases)

04-07 08-11 Percent
Change
00-11
Unique procedures per protocol (median) 205 282 304
Total procedures per protocol (median) 1059 1581  166.6 57%
Total investigative site work burden (median units) 289 2.6 415 64%
Total eligibility criteria 31 49 46 58%
Median study duration in days 140 154 175 25%
Median number of CRF pages per protocol 55 180 171 227%
Getz, Campo, in Protacol Design Complexit by Phase and Therapeutic Avé) 2011 45(4); 412020
Source: Tufts CSDD ‘dx Cinpi""ati_
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Trends in Protocol Complexity by Phase

Phase | Phase Il Phase Ill Phase IV

2011 Unique Procedures (median) 303 29.2 284 26.4

10-Year Growth 35.3% 58.8% 43.0% 46.3%
2011 Total Procedures (median) 191.6 192.1 146.6 96.1

10-Year Growth 32.4% 64.1% 56.6% 62.6%
2011 Total Work Burden (median) 50.9 56.6 42.0 28.1

10-Year Growth 48.4% 73.1% 55.6% 56.9%
Getz, Campo, Kaitirvariabilty in Protocol Design Complexiy by Phase and Therapeutic Al) 2011 45(4); 413120.

Source: Tufts CSDD d cin'cin“ati
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The Punchline:
Impact of Complexity on Study Performance
(All TAs, Phases II-Ill)

Difference

Study volunteer screen to -50%
completion rate

Time from Protocol Ready to FPFV +12%
(median)

Time from Protocol Ready to LPLV +73%
(median)

Number of Amendments +68%

Source: Tufts CSDD O\ Cincinnati

Children's

Research Foundation

The Incidence of Protocol Amendments

31%
No Amendments

Protocol design flaw
Inconsistency and/or Error
in the Protocol
Recruitment Difficulty
Investigator/Site Feedback

37%
‘Avoidable’

69%

Require One or

Moare
Amendments

All Protocals Protocols with Amendments

Source: TCSDD 2010 analysis of 3,596 amendments and 19,345 changes  (les Cincinnati

Children’s

Research Foundation
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Amendment Frequency and Timing

Proportion Occurring Before

Mean Amendments per Protocol
First Patient First Dose

and Changes per Amendment

&5 83 52%
ad &3 43%
5.6 37% 38%
30%
3.
2.6

Overall Phasel Phasell Phaselll Phase
b/ Overall Phase | Phase Il Phase Phase

¥ Amendments ™ Changes per Amendment 1 Hib/1v
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Protocol Scope/Endpoint Creep

Endpaoint Type

EPrimary ™ KeySecondary ™ Supporting, Tertiary, Exploratory

2012
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Procedure Classifications
(Based on CSR and Analysis Plan)

Core

GProcedures supporting primary and/or
secondary objectives

GProceduressupporting primary, *key*
secondary and safety endpoints

Non-Core

GProcedures supporting tertiary and
exploratory objectives and endpoints

Safety and efficacy proceduresthat are not
included as an endpoint or objective

Procedures not tied to an endpoint or
objective

Required - GCP Compliance
Screening requirements
Ginformed Consent

«Drug dispensing (compliance)

Standard Procedures

Performed in all trials: concomitant
medications, demographics, adverse event
assessment etc...
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Distribution of Procedures
by Endpoint Supported

54.4%
K Overall MPhase Il Protocols M Phase IIl Protocols

47.6%

24.7%
22.3%
185% 19.7% 1 o0 17.8%
92% gy 10.0%
Core Procedures Required Procedures Standard Procedures Non-Core Procedure

Source: TCSDD 2012 analysis of 25,103 procedures from 116 protocols el Cln_cmnatn_
Children’s

Research Foundation

Cost by Endpoint Supported

Distribution of Study Budget Direct  Direct Cost Spending per Budget for

Costs by Procedure Classification Non-Core Procedures ($ in 000s)

51,716

$1,078

| |
5274
Overall Phase Il Phase IIl
Protocol Protocol
N O Cincinnati
%~ Source: TCSDD 2012 analysis of 16,607 direct procedure costs from 116 prot Children'S'

Research Foundation

Partnering with Investigative Sites

w Feasible, executable protocols

w Preferred partner relationships
w Strategic portfolio planning input
w Protocol feasibility input

w Routine site support
w On-site relationship assistance
 Recruitment and retention support
w Reduced compliance burden

w Ongoing ‘Ground Cover’ to rebuild public trust
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The Value Proposition

w Guaranteed volume of annual clinical trial activity
 Integrated systems support
w Portfolio planning input
w Protocol feasibility input
w Reduced cost for handling non-core administrative and operating
activity
w Project, recruitment and budget management
) On-site governance and relationship management
0 GCP-ICH compliance assistance
w Volunteer and public outreach and education

exchange for engaged, experienced, dedicated, top performing sites
O\ Cincinnati
Children’s

Research Foundation

Examples of Sponsor/CRO-Site Relationships
w Sanofi/Genzyme and Amgen preferred
partnerships

w Premier Research

w Quintiles, Covance and Parexel preferred sites
(primarily AMCs and community hospitals)
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Major CROs Driving Study Performance

E-Clinical Investigative Site P_atlent

Solutions Solutions Retention

Covance’s
Icon's ICONIK Xeellerate
methodology
Paresel's
| Parexel | Predictive
iy Management
and START
Pp0® 30 PPD Patientview
auin
Infos
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A Critical Need for Public Education and
Outreach

Public + 83% believe that clinical research is necessary;
* Less than 5% say they understand the clinical
research process;
* 1/3 don’t trust the research community
Patients + 86% recall seeing/hearing a patient recruitment

- ik ) advel recently;
L Less than 15% report ever learning about clinical
trials from their doctor
Stuidy Ratlitgumnss + 88% would participate again;
93% rate site professionalism and quality of care
‘excellent’
Past Xlntteess * 90+% want to know the results of their clinical trial;

*  92% never again hear from the site after the trial has

ended

Source: CISCRP; Harrisinteractive; ResearchAmerical, CenterWatch
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Failure to Engage Health Providers

Perceived Honesty and Integrity @ Less than 15% of volunteers report that
A they learned about clinical trials from
Rate Very High/High . their primary/specialty care physician

) (CenterWatch, 2007)

66% Greater disparities among minority
patients given low physician
involvement

23 @  Less than half of physicians refer patients

into clinical trials with a typical referral
rate of <1% of community served
(CenterWatch, 2007)

Medical  Pharmacists  Nurses Auto
Doctors mechanics G 87% of physicians who have conducted clinical
research i the past report regularly referring

Source: Gallup Survey, 2010 their patients
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Supporting Successful Clinical Research
Through Public and Patient Outreach

Affiliation initiatives

CISCR®Model + Post Trial Communication
- Outreach Ambassadors
U - Feasibilty input
(Community
Participants
Ambassadors
AWARE for All RECRUIT

Site/CTSA Support

HC Provider Education
Pharmacy-directed education
“Voice of the Patient”

‘Medical Heroes’ PSA & RETAIN
Media Outreach

Science Museums

ENHANCE
Speakers Bureau_ (GE”EMC‘ EN{?&EF Medical Community Outreach
Search Clinical Trials Education d

Legislation and
Awareness)
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Complaints Received for Investigator
Noncompliance and Fraud

Poor AE Reporting

B Foreign
Informed Consent Domestic
Noncompliance
Poor Drug
Accountabllity
Falsification of
Data
Pratocol Violations. | 46%

Percent of Complaints Received by FDA

Source: FDA Division of Scientific Investigations, CDER; N=249 Complaints; 2006
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An Onerous GCP-ICH Compliance Burden

w Canadian Medical Association Jourr@d04(8) (Yusuf) — Slow Death by a Thousand
Unnecessary Policies?

 Clinical Trials 2008 (§puley etal.) - i idelines and
have hugely increased trial complexity causing delays and inefficiencies
@ Tufts CSDD 2012 - pporting GCP-ICH iance make up 25% of total direct

phase Ill study costs; Quality Assurancelournal 2008 (10pFunning et al.)- Total data
quality assurance activities (e.g., study monitoring, source data verification) consume 50%
of the typical phase Il clinical trial budget.
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© JAMA(10) 2010 (Grady) - Do IRBs Protect Human Research Participants?
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Q&A and Thank You!

Ken Getz
Director, Sponsored Research Programs, Associate Professor
Tufts CSDD, Tufts School of Medicine
617-636-3487, Kenneth.getz@tufts.edu
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