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Phase lll Trials Sponsored by the Industry

u In the majority of the cases the goal is
regulatory approval of an individual drug

u This Is not necessarily the main objective of
Cooperative Groups trials
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Industry R&D Spending Per NME Approved
In the US, 1995-2005 (PhRMA)
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Project Survival Rates by Disease Area
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The Costs Assoclated w/ Failure Account for 75%
of the Cumulative Drug Development Costs

The Costs of Attrition in Drug Development

Bottlenecks in the drug discovery and preclinical stages of drug development drive both high
attrition rates and high development costs, according to a presentation by Pfizer. The costs
associated with the large nhumbers of drugs that fail at various stages — and in the early
stages, in particular — account for 75% of the cumulative costs to develop a new drug.
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Development Costs Rise as Molecule
IS Progressed

Out-of-Pocket Clinical Period Phase

Costs for Approved Compounds
(in millions of 2000 dollars)?

Testing phase Approved drugsP
Mean Cost Median Cost  Standard Deviation

Phase | 15.2 11.7 14.3
Phase |l 41.7 31.5 30.2
Phase I 115.2 78.7 95.0

Sources: 2J.A. DiMasi, R.W. Hansen, and H.G. Grabowski, “The Price of Innovation: New Estimates of Drug Development
Costs,” Journal of Health Economics 22, no.2 (2003): 151-185 (DHG); and PDr. Brian Daniels’ (BMS) calculations based on
Pharmaprojects data.
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What Drives the Cost of Industry-
Sponsored Trials?

Personnel (globally)

Clinical Supplies (including comparators)
Research grants

Adjudication committees’ fees

Other fees (IRBs, DMCs, etc.)
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Survey of FDA-Registered Investigators®
All Disease Areas 22,529 Investigators from 96 Countries

US (12,975 or 57.6%)

Germany (976 or 4.3%)

Canada
Italy

Russia

*Source: Parexel (2007 data)

France
Poland
India
UK

Argentina
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Accrual to BMS Oncology Pivotal Trials*

pre-2000 post-2000
United States 70.8 40.5
Western Europe 18.6 26.8
Canada 5.8 9.5
Eastern Europe 2.9 4.7
Japan 1.6 1.3
Latin America <1 6.4
Asia/Pacific <1 5.8
Oceania <1 4.0
Africa <1 0.5

AA R ;
* > 20 trials, > 20,000 patients ¢ Bristol-Myers Squibb




Multicenter Trials

The advantages in speed of development
and satisfaction of regulatory guidelines
are clear in large phase Il and Il trials but

have been demonstrated also as early as
in phase |
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Multinational Trials

As new drug development becomes
global, there is an obvious efficiency in

conducting not only multicentric, but also
multinational trials

Different regulations impact significantly
upon trial design and conduct
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BMS Oncology Regulatory Approvals
(1983 - 2008)

10 NME dossiers in the US
VePesid (1983) Taxol (1992)
Ifex (1988) Etopofos (1996)
Mesnhex (1988) Erbitux (2004)
Paraplatin (1989) Sprycel (2006)

Vumon (1992) Ixempra (2007)

additional NME dossiers ex-US
Briplatin — JPN (1984) Amsakrin — EU (1988)
Hydrea — JPN (1992) Uftoral —- EU  (2000)

additional sNDA/sBLAs worldwide
based upon separate independent dossiers
for additional indications/formulations
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BMS Oncology and Cooperative Groups
Collaborations on Pivotal Trials

Compound

Indication

Approval

Group

Paraplatin

(carboplatin)

Ovarian

first-line

1989

SWOG, NCI-C

Taxol

(paclitaxel)

Ovarian

first-line

1998

GOG, EORTC/NCI-C

NSCLC

first-line

1998

ECOG, EORTC

Breast

adjuvant

1999

CALGB/Intergroup

Erbitux

(cetuximab)

Colorectal
third-line

2007

NCI-C/AGITG
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Conduct of Global Pivotal Trials
Requirements

Fulfillment of local regulations in study activation,
monitoring and adverse event reporting

Generation of extensive final clinical study reports
Integration of multiple studies databases

Occasionally, translation in different
languages of study materials and tools
(e.g., patient reported outcomes instruments)
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Clinical Supplies

u

u

u

Study drug (obviously)
Placebo (when applicable)

Procurement and re-labeling of
additional components of standard
treatment, even when unblinded
(e.g., re-labeling of irinotecan and
fluorouracil) as experimental agents
even if in their labeled use...

Not a requirement (yet?) in the US
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Research Grants

Personnel
Infrastructure
Special tests (imaging, biopsies)

Sample processing and shipment
(genomics, population pk)

Record maintenance
Institutional overheads

Travel for investigators
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Adjudication Committee Fees

u Independent, blinded radiologic review
common for non-survival endpoints
(ORR, PFS, ?DFS) in (unblinded) pivotal trials

Procurement (from other hospitals), storage,
shipment, re-reading of records

Often involves non-digital tests
(x-rays, photographs, etc.)

Central laboratory readings
(pathology, lab tests, etc.)
problematic in certain geographies
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Other Fees

IRB protocol and amendment reviews
Data monitoring committees
Investigator meetings

Advertisements for proactive recruiting

&6 Bristol-Myers Squibb
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Key Factors in Start-Up Trials

Investigators’ agreement / contract negotiation
Internal review by the Sponsor(s)
Local regulations / IRBs

Special Protocol Assessment

&6 Bristol-Myers Squibb
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Issues In Start-Up Trials

u Study start-up and recruitment affect the two
biggest productivity drivers:
Resources and time

u Central IRBs have sometimes reduced
institutional IRB wait time

u Special Protocol Assessment often results in
multiple (35 days each) review cycle times

&6 Bristol-Myers Squibb
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Internal Review Process — BMS

u

Historically, eight months needed
to produce / activate a study protocol
(34 review cycles)

Aspiring to a five months’ review time
with aligned review cycles
from different internal functions
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Concluding Remarks




Ironically...

u Industry-sponsored trials are the most
regulated, intensively monitored and
scrutinized experiments in biomedical research

u Public outcry for independent research
appears to ignore this evident reality

&6 Bristol-Myers Squibb "




Potential for Improved Collaboration
Between Cooperative Groups and Industry

u Itis in the industry’s interest to continue to
collaborate with capable investigators and
organizations, wherever they are

Globalization makes multinational
collaborations attractive (mixed partherships?)

Identification of patients with specific genomic
characteristics makes It nhecessary to access
patients across traditional structures
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