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• Actions by firms and US regulators have 
enormous implications for patients and 
spending around the world

• For these reasons, I will focus on US actors, but 
there are important lessons to be learn other 
large markets such as Japan and Germany





Understanding the Tradeoff between Speed and Benefit



Problems with surrogate measures: Safety
Drug Use Surrogate Actual 

Outcome

Aprotinin High-risk cardiac 
surgery

Decreased need for 
transfusion

Mortality

Clofibrate Increased 
cholesterol in 
healthy men

Decreased
cholesterol

Mortality

Doxazosin Hypertension and 
other CV risk 
factors

Decreased blood
pressure

Congestive 
heart failure

Encainide Ventricular 
premature beats 
post-MI

Decreased 
ventricular ectopic 
beats

Mortality

Erythropoietin Anemia due to 
chronic renal failure

Increased 
hemoglobin to >12.0

Mortality

Estrogen/ 
progestin

Cardiovascular 
disease prevention 
in postmenopausal 
women

Decreased LDL 
cholesterol and 
increased HDL 
cholesterol

CV disease and 
breast cancer

Flecainide Post -MI patients 
with ventricular 
premature beats

Decreased
ventricular ectopic 

beats

Mortality

Drug Use Surrogate Actual 
Outcome

Flosequinan Chronic congestive 
heart failure

Improved
ventricular function

Mortality

Fluoride Fracture prevention 
in postmenopausal 
women with 
osteoporosis

Increased bone
mineral density

Nonvertebral
fractures

Ibopamine Severe congestive 
heart failure

Increased exercise
tolerance and 
decreased vascular 
resistance

Mortality

Metoprolol Patients with CV 
risk factors 
undergoing non-
cardiac surgery

Decreased 
postoperative 
myocardial ischemia

Mortality

Milrinone Severe congestive 
heart failure

Increased cardiac
contractility

Mortality

Moxonidine Congestive heart 
failure

Decreased plasma
norepinephrine

Mortality

Svensson et al. JAMA IM, 2013
Slide is from Aaron Kesselheim at Harvard Medical School and PORTAL
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Problems with surrogate measures: Efficacy

Kim, Prasad, JAMA Intern Med, 2015. Includes all cancer drugs approved by FDA between 2008-2012.
Slide is from Aaron Kesselheim at Harvard Medical School and PORTAL

% of approvals based on surrogate % of surrogate approvals with OS benefit 
(with follow-up)

Is mortality (OS) the only benefit?
How would we know if Acc Approval is balancing speed against benefit correctly?



¬ What if FDA approval increases market size 
through a certification effect?

• Higher bar for evidence increases cost 
of development

• Higher cost of development lowers NPV
of project

Does Regulation Always Reduce Profits?

(1) follow-on approvals increase the share of patients taking a drug with that indication by 40%
(2) little market learning prior to, or following the approval of follow-on indication
(3) effect is larger for uses in a different disease area (4.5 yrs of market-learning)
(4) FDA approval, not the initiation of clinical trials, generate expansion in market size



Pharmaceutical Marketing and 
Welfare
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The Trillion Dollar Question: Are we 
getting the right medicines?



How does Regulation Affect the 
Shape of Innovation?
¬ Firms undertake R&D 

as long as expected 
profits exceed a 
threshold

¬ Expected profits will 
be small for rare 
diseases

¬ ODA is an attempt to 
rectify this



Precision Medicine allows for Price Discrimination



Are these incentives too generous?
1. Changes in pricing dynamics, such as 

indication-based pricing may have 
decreased threshold for an economically 
viable product?

2. Firms increasingly seek multiple orphan 
indications for products that were 
approved for 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 end-points, novel 
approval pathways) may have lowered 
R&D costs?





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





¬ Which Products? Provide bigger incentives to products with smaller market 
potential. Note that with biomarkers, vast majority of orphan drugs will 
command high prices even 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
¬ 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? Use “cost based price regulation” for orphans that 
receive ODA protections after exclusivity ends?

Research and Policy Questions
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What is not working in drug pricing
Government Payers:

1. Medicare can’t functionally negotiate for 
physician-administered drugs (45 billion)

2. Medicaid gets statutory rebates, but can’t 
negotiate ($70b)



Cost-sharing is everywhere in health care

¬ Goal is to reduce wasteful spending on health care
¬ Cost-sharing is efficient, if care is over-used (moral hazard)

¬ A growing literature suggests it can reduce health
¬ Patients cut back on high-value care 
¬ Behavioral hazard, if benefit misperceived 

¬ But demand response (price-elasticity) ≠ welfare (outcomes)
¬ Would need n=325,000 to detect 10%∆ on 1% mortality

1Baicker et al. (2015); 2Brot-Goldberg et al. (2017), Chandra et al. (2010), Geruso et al. (2020), Choudhry et al. (2011)



Medicare Part D (Prescription Drug Benefit)



Does Plan-Design need to be Regulated?



P H A R M A C E U T I C A L  R E G U L A T I O N

• Regulation in the Pharmaceutical area has first-order implications for societal welfare 
through 3 channels: NPV of Project, shape of medicines, market learning about 
product

• Important role for economists to study this space, and clean up a variety of 
misunderstandings and political advocacy

• Natural to think about FDA regulation as central, but a variety of other regulations on 
payers or on pricing also affect innovation and patient welfare

• I have left out a number of important topics and authors


