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The Business of Drug Development 
and the Business of Treating Cancer



The Value of Cancer Drugs

• Regulators

• Payers

• Academia

• Pharma/Biotech

• Distributors

• Clinicians

• Patients



The Business of Treating Cancer

48yo OB/GYN Physician

Physician spouse

3 children

Advanced ALK+ NS-NSCLC (chest, brain, bones)





42 Days on a an Experimental ALK Inhibitor

Nakajima, JTO 2010



Crizotinib in ALK+ NSCLC

Camidge, Lancet Onc 2012



Crizotinib c. Chemotherapy in ALK+ NSCLC

Shaw, NEJM 2013





The Potential of Development

Bagchi, NEJM 2021



Outline

• The Case for Drug Development and Current Metrics

• Accelerating Discovery to Approval

• Research and Care



THE CASE FOR DRUG DEVELOPMENT 
AND CURRENT METRICS
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The Case for Drug Development

• 2020 18.1 million new cancer cases

  9.9 million cancer deaths globally

• 2040 28.0 million new cancer cases

  16.2 million cancer deaths

Jemal, CA Facts & Figures 2022



https://phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Org/PDF/G-I/Innovation_in_Biopharmaceuticals.pdf



Cancer Drug Approvals

Rudolph, Cancer Discov 2021



2021 FDA Cancer Drug Approvals (18)

• FAM-Trastuzumab Deruxtecan HER2 Adv BC

• Alpelisib   PIK3A-related overgrowth spectrum

• Axicabtagene Ciloleucel  NHL

• Lutetium Vipivotide Tetraxetan Prostate CA

• Pembrolizumab  Endometrial – MSI-H/dMMR; RCC (Early); Melanoma (Pediatrics)

• Nivolumab / Retalimab  Adv Melanoma

• Olaparib   BRCA Early BC

• Nivolumab  Early NSCLC

• Pacritinib   PCV/ET

• Ciltacabtagene Autoleucel Myeloma

• Tebentafusp-Tebn  Uveal Melanoma

• Rituximab   NHL (Pediatric)

• Daratumumab plus Hyaluronidase Myeloma

• Carfilzomib  Myeloma

• Pafolacianine  Ovarian CA (Imaging)

• Sirlolimus   Perivascular Epithelioid marker

Bell, ASCO Post 2022







https://phrma.org/-/media/Project/PhRMA/PhRMA-Org/PhRMA-Org/PDF/G-I/Innovation_in_Biopharmaceuticals.pdf
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ACCELERATING 
DISCOVERY TO APPROVAL



Cancer Drug Development



FDA Fast Track Reviews: 

• Serious Conditions
 Will the drug have an impact?

• Unmet medical need
 No therapy exists
 Or may be better than what’s available (must show an advantage)

• Superior Effectiveness
• Decreases/Avoids serious side effects

• Designation is eligible for: 

 Frequency of meetings/communication

 Eligible for Accelerated Approval or Priority review

 Rolling Review

• Requested by the company

https://www.fda.gov/patients/fast-track-breakthrough-therapy-accelerated-approval-priority-review/fast-track





FDA Expedited Review Impact

Brown, Can Drug Disc 2021



How Long Does it Take to Develop Innovative Drugs?

Brown, Can Drug Disc 2021



A Race Against the Clock:  FIH to Approval

Brown, Can Drug Disc 2021



A Race Against the Clock:  FIH to Approval

Brown, Can Drug Disc 2021

O

2010 – 2020 Shortest Development Record

984 Days



A Race Against the Clock:  FIH to Approval

Brown, Can Drug Disc 2021

O

Osimertinib 

FIH    March 6, 2013
FDA Accelerated Approval  November 13, 2015
FDA Full Approval   March 31, 2017

2010 – 2020 Shortest Development Record



The Cost of Time

Brown, Can Drug Disc 2021

• FDA Priority Review Vouchers
Reducing review goal dates from 10 months to 6 months

A value of US$100 million+ on the open market

Projects cost of extra development time at ~$1 million a day



The Cost of Business

Prasad, JAMA Int Med 2017



R&D Spend on New Agents (2009-2018)

Wouters, JAMA 2020



“It's hard enough to develop drugs when you know their mechanism of 
action. It's really difficult when you don't know the mechanism of 
action.”

 Bill Kaelin, M.D.
 Winner of The Nobel Prize In Physiology Or Medicine, 2019



The Chance for Success

Wouters, JAMA 2020



Picking Winners

Lin, Sci Trans Med 2020

• 97% of drug-indication pairs tested in clinical trials in oncology 
never advance to approval

• Lack of efficacy and DLTs are the primary reason for failure

• Lin et al – used CRISPR to investigate 10 drugs (7 in active 
clinical trials)



Picking Winners

Lin, Sci Trans Med 2020

• Protein targets (of these drugs) were nonessential for cancer cell 
proliferation

Discovered that a drug candidate in clinical development was effective at killing cancer 
cells even when its target protein was knocked out

• Efficacy of each drug was unaffected by the loss of its putative 
target, indicating that these compounds kill cells via off-target 
effects

• Paper Conclusion:
Stringent genetic validation of the MOA in the preclinical setting would  decrease the 
number of therapies tested in human patients that fail to provide any clinical benefit.



RESEARCH AND CARE



National Comprehensive Cancer Network (NCCN)

“The Best Management of Any Patient with Cancer is in a Clinical Trial.  
Participation in Clinical Trials is Especially Encouraged”

• 82 cancer guidelines

• 13 million downloads each year



Research and Care:  Natural Allies 

• Patients and Oncologists want the best options in care

• Research offers innovative options:
Standard of Care or Better

Pathway Driven 

Personalized

• Patients will seek research and expanded options 



Research and Improved Outcomes

• Enhanced oversight
Data and Safety

Regulatory / Ethics

• Meta-analysis of 20k women
25% better odds of improved outcomes (v. non-trial participants)

• Centers that offer research provide better care and have lower 
mortality

Nijjar, BGOJ 2017, Majumdar AIM 2008



EOM Aims and Research

• Enhance quality of care

• Reducing program spending

• Deliver evidenced-based care centered around patients

• Generate the best possible patient outcomes

• Target the right treatments for the right patients



The Challenge of Clinical Research

• Research depends on enrollment

• Enrollment to cancer clinical trials is low (<5%)

• Multiple barriers to enrollment:
Time (staff/MD)

Equipment/Supplies/Facility

Trial complexity / Eligibility / Feasibility

Engagement

Competition w/ SOC

Unger, JCO 2016



Limitations of Finding Value in Research

• Traditional outcomes (OS, safety) may neglect pt priorities and preferences

e.g. older pts prioritize other outcomes (independence, cognition, etc)

• Inducements

• Competing goals (Pathways, Reimbursement)

• COIs

• Audits

• Not all research is ‘imperative’ – the number of clinical trials that could be 
performed is almost infinite (and resources are limited)

• Not all trials written to keep up (control changes)

Fried, NEJM 2002, Basu and Meltzer, AIM 2009



Research and Care:  Shared Goals

• Extend survival - Decrease disease - Reduce symptoms - Improve QOL

• Research Drives Best Practice – Up to Date Care in Fast Advancing Field

• Research has the potential of bringing innovation to the clinic
Early Access
Early Adoption (risk/benefits)
Opportunity to Best Predict Cost-Effectiveness 
Opportunity to ‘Fit’ Innovation into Routine Practice (e.g. CART, Bispecifics)



Now More than Ever



Now More than Ever



The Imperative to Innovate

Shaw, NEJM 2016



Summary

• The Business of Drug Development is the Business of Cancer Care

• Innovation and Discovery are at Record Levels – and there are 
Opportunities to Accelerate Time to Approval

• Patients and Research are at the Center of How We Advance Care
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