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Estimated 559,650 deaths in 2007
Most common cause of death for people <85 yrs.
Mortality rates declining by 1% per year since 1990
– Results skewed by breast, colorectal and prostate

Cancer is many different diseases 

Cancer Statistics in the U.S.Cancer Statistics in the U.S.
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Trends in Biomedical Research 
Spending
Trends in Biomedical Research 
Spending
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Trends in Major Drug and Biological 
Product Submissions to FDA
Trends in Major Drug and Biological 
Product Submissions to FDA
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Biomedical Funding for Clinical 
Research
Biomedical Funding for Clinical 
Research

Industry

- Phase 1-3 28 41

- Phase 4 5 11

NIH 43 45

Percent of Funding

Category 1994                      2003

Percent of Funding

Category 1994                      2003

Moses et al.  JAMA 2005; 294:1333-1342
Industry funding in ’94,’03 was $26.8 and $54.1billion
NIH funding in ’94, ’03 was $13.4 and $26.4 billion
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Approved New Molecules for CancerApproved New Molecules for Cancer
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Oncology drugs are different
– More often: priority/expedited, orphan

Longer development time and expense
– Median clinical trial time longer

(7.8 yrs. vs. 6.3 yrs.)
– Approval rate 8% vs. 20%

Increased bureaucracy/regulation
– Institutional Review Boards
– Contracts office
– FDA

Offshoring due to slow accrual
– 41% of FDA-regulated studies performed outside 

U.S.

Issues Facing Oncology Drug 
Development
Issues Facing Oncology Drug 
Development



9

Cost for New Drug DevelopmentCost for New Drug Development

Adams et al. Health Aff 2006; 25:420
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Institutional Review BoardsInstitutional Review Boards

Dilts et al. JCO 2006; 24:4545
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Number of Investigators Completing 1572s to Participate 
in FDA-Regulated Clinical Studies in 2006: Top 13 Countries
(clinical investigators completing Form 1572s in 2006)

Number of Investigators % of Total

United States 13,629 59%
Canada 893 3.9%
France 600 2.6%
Germany 583 2.5%
Spain 576 2.5%
United Kingdom 462 2.0%
Russia 443 1.9%
Italy 389 1.7%
Argentina 358 1.6%
India 306 1.3%
Australia 287 1.2%
Poland 276 1.2%
South Africa 232 1.0%

Clinical Testing Ex-U.S.Clinical Testing Ex-U.S.

PAREXEL’s Bio/Pharmaceutical R&D
Statistical Sourcebook 2007/2008; BMIS
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One size fits all
Use of outdated endpoints and statistical methods
Erosion of Accelerated Approval

Regulatory System Hampering 
Oncology Drug Development and 
Stifling Innovation

Regulatory System Hampering 
Oncology Drug Development and 
Stifling Innovation
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Recent safety problems have made agency more 
risk-averse
Demand more testing
– Drug interactions
– Effects on liver metabolism
– Cardiac risk
– More lengthy clinical trials

Negative consequences
– Stifle innovation in favor of “me-too” drugs
– Abandon potentially useful drugs

One Size Fits AllOne Size Fits All
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Survival is often problematic
– Cross-over
– End-stage patients
– Example: Avastin in breast cancer

Many new drugs have unique mechanisms
– Sorafenib (Nexavar)
– Bevacizumab (Avastin)

Outdated Clinical Endpoints and 
Statistics
Outdated Clinical Endpoints and 
Statistics
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Current Statistical Approaches 
Assess Average Effects

Ignores baseline
variables
Misses subsets 
that benefit or 
are harmed

Kent et al. Amer Sci 2007; 95:60
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26 drugs for 30 indications approved between
1995-2005
Only 2 drugs received AA in 3 years ’05-’07
Avastin for breast cancer 2008
Now require confirmatory trial be completed

Regression of Accelerated ApprovalRegression of Accelerated Approval
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FDA Critical Path InitiativeFDA Critical Path Initiative

Slowdown in innovative medical products reaching 
patients
Current development path is inefficient and costly
Recent breakthroughs have not improved ability to 
identify successful drug candidates
New “tool kit” required to increase efficiency
– Assays, standards, computer modeling
– Biomarkers
– Clinical trial endpoints

Challenge and Opportunity on the Critical Path to
New Medical Products.  FDA Report March 2004
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Subcommittee on Science and 
Technology Report
Subcommittee on Science and 
Technology Report

JAMA 2008; 299:157
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Rational and flexible regulatory policy
– Diseases are different

New clinical trial methods
Accelerated approval
Concerted efforts from government, academia and 
industry
Oncology an area to test new methods
Provide incentives to innovate

ConclusionsConclusions
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CollaborationCollaboration


