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• Malaria

• Mosquito born illness that causes fever, 

chills and possibly death

• In 2016, 216 million worldwide

• These cases resulted in 445,000 deaths

Gout

• Disease resulting in excess buildup of uric 
acid that causes exceptional joint-pain 

• Exacerbated by fatty foods and alcohol

• 34 million cases worldwide



Malaria is not a small disease…



Malaria is not a small disease…but is to financial markets



“This indicates that when a market 
increases in potential size by 10%, 
that stimulates a 2.5% increase in 
the number of treatments to serve 
that market

…

This suggests that, on average, $2.5 
billion is required in additional 
revenue to support the invention of 
one new chemical entity.”
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Market Size and 
Pharmaceutical 

Innovation

By Pierre Dubois, Olivier de 
Mouzon and Fiona Scott Morton



ALZHEIMER’s: Amongst the 
World’s Greatest Challenges

• Large Market Size

• Growing incidence internationally

• Declining competing risk

• Demand from caregivers

• Grey-area diagnosis

• Potential to claim large value–

• US spending $500B/year

• Different than other diseases where 
new drugs may increase spending



Attrition 
Profiles 
Across 

Therapeutic 
Areas
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• Source: Calcoen D, Elias L, Yu X. What Does it Take To Produce a 
Breakthrough Drug? Nature Reviews Drug Discovery. 2015:(14)161–162.





WHAT INVENTIONS ARE WE MISSING?



GROWTH IN 
GENOMIC 

AND 
PROTEOMIC 
BIOMARKERS 
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Lost Einsteins



Geographic Concentration of Innovation



What Innovations are we missing?

1. R&D requires expected economic returns > investors cost of capital

2. These returns depend on

• Uncertainty and upside risk 

• NIH can reduce (some) uncertainty, but grossly insufficient for Rx Dev

• IP + exclusivity are key for manufacturers to capture value

3. Validated prognostic biomarkers increase effective IP

4. Predictive biomarkers induce more innovation: more value capture

5. Other pricing models can also help– but negotiation with government is 
always fraught with classic ‘holdup’ problem

6. There are, poorly understood, non-price barriers to innovation: missing 
Einstein’s and geography







Incentives for Orphan Drugs
Country Year adopted Threshold for orphan 

drug status
Market 
exclusivity

Financial support for R&D

US 1983 Fewer than 200,000 
patients in the U.S. (6 in 
10,000)

7 years Tax credits of 25% of R&D costs

Japan 1993 Fewer than 50,000 
patients in Japan (4 in 
10,000)

10 years Up to 50% of R&D costs, plus 6% tax credit

European Union 2000 Fewer than 5 in 10,000 10 years Varies across member states



Are these incentives too generous?

1. Changes in pricing dynamics including indication-based pricing have 
decreased threshold for an economically viable product 

2. Firms increasingly seek multiple orphan indications for products, and 
often those products were approved for existing non-orphan 
indications. 

3. Small size of patient populations targeted for orphan designations has 
created a set of natural monopoly-like conditions

4. Changes in the technology of drug development – surrogate endpoints 
and faster approvals-- may have lowered the cost of R&D 



Incentives for RARE DISEASE R&D

• Firms undertake R&D 
as long as expected 
profits exceed a 
threshold

• Expected profits will 
be small for rare 
diseases



CHANGING 
PRICING 

DYNAMICS



Source: Chandra, A and Garthwaite C, The Economics of Indication Based Pricing, NEJM 2017



ORPHAN DRUGS with NON-ORPHAN 
INDICATIONS



Date Indication Indication

12/31/02 Rheumatoid arthritis Juvenile idiopathic arthritis

10/3/05 Psoriatic arthritis Ulcerative colitis

7/28/06 Ankylosing spondylitis Pediatric Crohn’s disease

2/27/07 Adult Crohn’s disease Hidradentitis suppurtiva (HS)

1/18/08 Plaque psoriasis Uveitis

HUMIRA: a case-study







Incentives for orphan-drugs require two determinations:

Which Products? Provide bigger incentives to products with little market 
potential and smaller incentives for those that are close to viability. Note that 
with biomarkers, vast majority of orphan drugs will command high prices with 
or without ODA

How to Structure? R&D Tax Credit is funded though general revenues; but 
orphan-exclusivity is a fee on patients with orphan diseases.

• Tax-credit is superior than orphan exclusivity: US may have moved in the wrong policy direction recently

• EU law allow a reduction of the exclusivity period when a drug is deemed sufficiently 
profitable. In Japan, manufacturers must repay R&D subsidies for drugs with annual 
sales that exceed a cutoff

A Role for Regulation? Perhaps use “cost based price regulation” for Rx that 
received ODA protections after exclusivity periods have run out?



“Graveyard 
of pharma 

and biotech 
companies”



Worldwide Total Pharmaceutical R&D Spend 
in 2006–20
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Source: EvaluatePharma. World Preview 2014, Outlook to 2020. June 2014.
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Public R&D Investments and Private-sector Patenting: Evidence from NIH Funding Rules
Pierre Azoulay Joshua S Graff Zivin Danielle Li Bhaven N SampaT, Volume 86, Issue 1, January 2019

“Our results show that NIH 
funding spurs the 
development of private-
sector patents: a $10 million 
boost in NIH funding leads to 
a net increase of 2.7 
patents.”





Translational 
Research



Concentration of Innovation
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Blendon et al., New Eng J Med, May 29, 2019





Breast cancer patient survival rates, by period of 

diagnosis and treatment. 

David H. Howard et al. Health Aff 2016;35:1581-1587

©2016 by Project HOPE - The People-to-People Health Foundation, Inc.
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VALUE OF HOPE: SKEWNESS IN PATIENT OUTCOMES

NOVEL SOURCES OF VALUE
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Illustrating the Value of Hope:

Which Therpay Would You Choose?



In one study, 71% of 
cancer patients 
preferred “hopeful” 
therapy to a sure 24 
month gain
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…even though it raises the 
risk of earlier death

All patients gain 
exactly 24 months on 

Therapy A

71% of patients preferred 
to gamble on 
“Therapy B”… 
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“Hopeful” Therapy a Popular Choice for Patients
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Source: Visante analysis data published by the IQVIA Institute, 2018.

Why do Prices Increase? A Response to Shrinking Volume ?

Brand Prescription Volume Has Plummeted  

as Generics Have Replaced Brands

1,050

1,000

Meantime, Brand Drug Prices Have  

Skyrocketed to Maintain Revenues

Brand

Rx

Volume

Brand 

Rx

Prices



RETAINED REVENUE ACROSS US PHARMACEUTICAL SECTOR IN 2016 ($ BILLIONS)

“Spending On Prescription Drugs In The US: Where Does All The 
Money Go?, " Health Affairs Blog, July 31, 2018.DOI: 
10.1377/hblog20180726.670593
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Net prices for New HCV 
therapies decreasing 
despite stagnant WAC 

Includes drugs in SSR database 
approved after Sovaldi (2013) 
and before 2017: Daklinza, 
Epclusa, Harvoni, Sovaldi, 
Viekira / XR, Zepatier. Drugs 
weighted in proportion to 
average number of treatment 
courses sold from 2014-2017; 
Sovaldi and Harvoni account 
for 80-85% of total treatment 
courses sold; drugs are 
excluded in the calendar year 
of launch as sales data are less 
reliable. 



Net prices for Insulins 
grew more slowly than 
WAC
•Includes drugs in SSR database: 
afrezza, apidra, basaglar, humalog, 
humulin, lantus, levemir, novolin, 
novolog, soliqua, toujeao, tresiba. 
Product formulations were 
weighted in proportion to average 
number of treatment courses sold 
from 2007-2017. For formulations 
with missing dosing information, 
the mean dose from the other 
formulations for that product was 
used. Drugs are excluded in the 
calendar year of launch as sales 
data are less reliable. 


