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Preface

The United States spends more money on health care than any other nation. Many 
experts identify costly new technology as the biggest driver of health care spending. 
Previous studies aimed at reining in spending on technology have considered changing 
how existing medical technologies are used. In contrast, this study focused on chang-
ing which medical products get invented in the first place. The goals were to encourage 
creation of medical products that could improve health and reduce spending or that 
provide large enough health benefits to warrant any extra spending. The study argues 
that the most powerful way to accomplish these goals is to realign the financial incen-
tives of inventors, investors, payers, providers, and patients by changing the costs, risks, 
and rewards anticipated at various stages along the pathway from invention of a medi-
cal product to its adoption in the U.S. market. The study suggests policy options that 
could point the way toward achieving that realignment.

The study should be of interest to health care industry experts, drug and device 
inventors, regulators, payers and insurers, venture capitalists, health policy experts, 
legislators, and researchers.  

This work was supported by a grant from the Bill & Melinda Gates Foundation. 
The research was conducted in RAND Health, a division of the RAND Corporation. 
A profile of RAND Health, abstracts of its publications, and ordering information can 
be found at www.rand.org/health.

http://www.rand.org/health
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Summary

The United States spends more money on health care than any other nation—in total, 
per capita, and as a percentage of our gross domestic product. Public spending on 
health care—primarily through the Medicare and Medicaid programs—is crowding 
out spending on other state and national priorities, including education, Social Secu-
rity, national defense, and deficit reduction. Private spending on health care takes large 
bites out of the disposable incomes of U.S. families.

A leading cause of high and growing spending is new medical technologies. Previ-
ous studies aimed at reining in spending considered changing the ways in which exist-
ing technologies are used. Our work for this project focused on identifying promising 
policy options to change which medical technologies are created in the first place, with 
these two related policy goals:

1. Reduce total health care spending with the smallest possible loss of health 
benefits.

2. Ensure that new medical products that increase spending are accompanied by 
health benefits that are worth the spending increases.

These goals reflect our definition of the “value” of a medical technology, which 
compares the increase in population health from using it to the extra spending attrib-
utable to its use. A medical product can have large health benefits for some patients and 
little or no benefit for others. Thus, a key issue for increasing value is improving the 
alignment between products and patients who will benefit from them.

We define medical technology broadly to include all applications of knowledge 
to practical medical problems. However, in this study we focused more narrowly on 
medical products, specifically drugs, devices, and health information technology (HIT).

To identify promising policy options, we first 

•	 explored how the current U.S. health care system rewards inventors and their 
private investors for creating and commercializing products that tend to increase 
health care spending even if they do not provide health benefits that are worth 
that extra spending
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•	 determined why new medical products that could substantially reduce health care 
spending often fail to gain traction in U.S. markets.

We argue that the best way to further our twin policy goals is by altering the 
financial incentives of inventors, private investors, payers, providers, and patients. 

Our analysis synthesized information from peer-reviewed and other literature, 
a panel of technical advisors that was convened for the project, and 50 one-on-one 
expert interviews. These 30- to 60-minute interviews drew on the experts’ firsthand 
knowledge to gather information about the determinants of medical product inven-
tion and adoption. The interview subjects included health care industry experts, drug 
and device inventors, regulators, payers and insurers, venture capitalists, health policy 
experts, and researchers. 

We also conducted case studies of eight medical products: three drugs (including 
one biologic), three devices (a diagnostic, an implantable, and a costly machine), and 
two types of HIT (electronic health records [EHRs] and telemedicine). We use infor-
mation from the case studies solely for illustrative purposes.

The Context for Medical Product Innovation in the United States

We conceptualize the health care innovation pathway as having three stages:

1. creation of new products, which we call “invention” 
2. regulatory approval for sale in the United States
3. processes that determine how and for which patients medical products are used, 

which we call “adoption.” 

We highlight what appear to be the most important decisions that determine 
which products are invented and brought to the U.S. market; the prices charged for 
them; the coverage, payment, and utilization management policies governing them; 
which products are used for which patients; and how the new products affect health 
and spending. 

Invention of Medical Products

Inventors include drug, device, and HIT companies, and private investors provide money 
to support their inventive efforts. Their decisions about what kinds of products to 
attempt to create are driven by two key considerations. First, can a potential new prod-
uct be successfully brought to market? Second, are the expected market rewards large 
enough to justify the invention and approval costs and risks? Private investors are likely 
to fund product-invention efforts only if the required investment is likely to generate a 
healthy financial return, regardless of the product’s potential health benefits. 
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Regulatory Approval of Medical Products

The U.S. Food and Drug Administration (FDA) ultimately decides which products will 
reach the U.S. market and with what approved uses (“indications”). Its mandate is to 
ensure that products sold in the United States are safe and effective; doing so can take 
years. FDA decisions involve major stakes for medical product companies—not only 
whether products are approved but also how long the review and approval processes 
take. 

Adoption of Medical Products

Providers, such as hospitals and physicians, decide which drugs and devices to use and 
for which patients, as well as which EHR systems to purchase. Many entities try to 
influence their decisions. Drug and device manufacturers directly market their products 
to prescribers, facilities, and patients. EHR vendors market their products to hospi-
tals and physicians. Patients try to influence physician decisions, with limited success. 
Public and private payers influence provider decisions by deciding which products and 
services will be covered for which patients, how much to pay for covered products and 
services, and how to promote compliance with their coverage and payment policies. 

Thematic Analysis

To help us develop policy options, we distilled five themes from the information we 
synthesized: 

•	 lack of basic scientific knowledge 
•	 costs and risks of FDA approval 
•	 limited rewards for medical products that could lower spending
•	 treatment creep
•	 the medical arms race.

The themes are features of the U.S. health care environment that substantially 
affect the costs and risks of, and financial rewards for, medical product invention. The 
first two themes relate to whether a product can be brought to market and the costs 
and risks of doing so—that is, they relate to the invention and regulatory approval 
stages of the innovation pathway. The last three themes relate to the adoption stage and 
describe features of medical product markets that either (1) limit the market rewards 
that inventors and investors expect from products that could lower spending or other-
wise provide good value or (2) provide large market rewards for products that provide 
low value. 
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Lack of Basic Scientific Knowledge

Efforts to invent technologies to treat, cure, or prevent a disease are unlikely to progress 
unless the underlying disease processes are reasonably well understood. Many high-
burden medical conditions lack effective treatments because scientific understanding 
falls short of what inventors and investors think is sufficient to justify investments. The 
probabilities of inventing products that are safe and effective figure prominently in the 
decisions of drug and device inventors and private investors.

Costs and Risks of FDA Approval

Some stakeholders say that FDA approval takes too long, costs too much, and discour-
ages innovation. Others say that the time involved in FDA reviews and approvals is 
necessary to ensure product safety and effectiveness. Whether or not the regulatory 
process could be faster without compromising safety, inventors face the following facts: 
As the time required for approval increases, so do inventors’ costs, and so does the time 
inventors have to wait to generate sales in the United States. 

Limited Rewards for Medical Products That Lower Spending

In most U.S. industries, consumers benefit from competition because competitors vie 
for business by offering product improvements, lower prices, or both. Customers tend 
to buy from the sellers that provide the best value. Price competition in many U.S. 
health care markets is not as vigorous as in many other industries, and, as a result, it 
fails to adequately reward innovators that develop technologies with the potential to 
lower spending. This failure results from three phenomena: 

1. Limited price sensitivity on the part of consumers and payers: Key sources 
of limited price sensitivity include fee-for-service (FFS) payment arrangements 
that reward providers for providing more care, generously insured patients, lack 
of price transparency, and limitations on Medicare’s ability to consider cost 
in coverage and payment decisions. Several ongoing trends and developments 
appear to be increasing price sensitivity. These include increased use of payment 
methods that put providers at financial risk, increasing deductibles in many 
private insurance plans, declining prevalence (and generosity) of employer-
sponsored health insurance, the excise tax instituted by the Affordable Care Act 
(ACA) on especially generous employer-sponsored insurance plans (sometimes 
called “Cadillac plans”), and high cost-sharing rates in the lower-premium plans 
offered on the health insurance exchanges instituted by the ACA. 

2. The limited time horizon of providers when they decide which medical 
products to use for which patients: In many instances, the health benefits 
from using a drug, device, or HIT are not realized until years in the future, 
at which time the patient is likely to be covered by a different insurer, such as 
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Medicare. When this is the case, only the later insurer will obtain the financial 
benefits associated with the (long-delayed) health benefits. 

3. Fragmented decisionmaking: Many provider systems are siloed. When this 
is the case, most decisionmakers consider only the costs and benefits for their 
parts of their organizations, and few take into account savings that accrue out-
side of their silos.

Treatment Creep

The value of a treatment or diagnostic test depends on the health benefits it provides 
for the patients who use it. Undesirable treatment creep often occurs when a medical 
product that provides substantial benefits to some patients is used for other patients 
for whom the health benefits are much smaller or completely absent. Treatment creep 
is encouraged by FFS payment arrangements, and it is enabled by lack of knowledge 
about which patients would truly benefit from which products. Treatment creep often 
involves using products for indications not approved by the FDA. Such “off-label” 
use—which delivers good value in some instances—is widespread and difficult to 
control. Treatment creep may reward developers with additional profits for inventing 
products whose use can be expanded to groups of patients who will benefit little. 

Medical Arms Race

The “medical arms race” refers to hospitals and other facilities competing for business 
by making themselves attractive to physicians, who may care more about using new 
high-tech services than they care about lower prices. Many patients also prefer the 
latest, high-tech treatments. Because hospitals want to keep equipment operating near 
capacity in order to recoup its costs—and physicians make money by helping them do 
so—providers often use expensive technologies for patients for whom the health ben-
efits are small. Robotic surgery for prostate cancer and proton beam radiation therapy 
provide striking examples of undesirable treatment creep: Although there is little or no 
evidence that they are superior to traditional treatments, these high-cost technologies 
have been successfully marketed directly to patients, hospitals, and physicians. High 
market rewards for such expensive technologies encourage inventors and investors to 
develop more of them—regardless of how much they improve health.

Options to Reduce Costs and Risks of Invention and Approval 

Using perspectives suggested by the innovation pathway, literature, our interviewees, 
and a panel of experts convened for the project, we developed ten high-priority policy 
options. These are the options that we think are most promising in terms of advanc-
ing our two policy goals, based on all of our sources of information and our judg-
ment about which of the many options that we considered are most likely to have 
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major impact. We first present five options for encouraging the invention of drugs and 
devices that would further our policy goals by reducing the costs and/or risks of inven-
tion and obtaining FDA approval:

1. Enable more creativity in funding basic science.
2. Offer prizes for inventions.
3. Buy out patents.
4. Establish a public-interest investment fund.
5. Expedite FDA reviews and approvals.

Enable More Creativity in Funding Basic Science

Invention of new medical technologies typically builds on a base of basic biomedical 
science. Major breakthroughs in medical product development often require earlier 
breakthroughs in basic science, which likely require many scientists to pursue innova-
tive and risky research programs. For the most part, however, the National Institutes of 
Health (NIH), the largest federal investor in biomedical research, relies on methods for 
choosing and funding research that favor low-risk projects, and if investigators fail to 
achieve their project goals, future NIH funding becomes less likely. A different model 
is used by the Howard Hughes Medical Institute, which funds scientists rather than 
projects, encourages risk-taking, and seems more willing than NIH is to provide addi-
tional funding to scientists whose past risky endeavors did not pan out. 

Offer Prizes for Inventions

Substantial “prizes” could be awarded to the first individuals or groups that invent 
drugs or devices that satisfy prespecified criteria relating to their performance. Prizes 
could be offered by such public entities as the Centers for Medicare & Medicaid Ser-
vices (CMS) or NIH, by private health care systems, by philanthropists and charitable 
foundations, or by public-private partnerships. An intriguing alternative to an imme-
diate cash payment is a share of future savings to the Medicare program that could be 
attributed to an invention.

Buy Out Patents

Purchasing patents on products that have already been invented could increase rewards 
for inventing products that could decrease spending but are financially unattractive 
to inventors and investors. Public agencies, private philanthropists, or public-private 
partnerships might purchase patents. The purpose would be to ensure that a product 
is commercialized and offered at low prices. A purchaser could (1) put the patent in 
the public domain, and offerings by several manufacturers could then generate price 
competition, or (2) license the technology selectively, specifying the highest price that 
licensees could charge for the product. Realistically, only a small number of patents 
could be purchased if purchasing required full payment up front, so purchasers would 
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need to be very selective. As with prizes, however, the best approach might be to offer 
patent holders a share of the savings to the Medicare program that could be attributed 
to the patented inventions.

Establish a Public-Interest Investment Fund

The market rewards for inventing products that reduce spending are often too low 
to be attractive to private investors. A public-interest investment fund (PIIF) could 
finance such inventive efforts. Such a fund would require both initial and ongoing 
investment capital. 

Rather than relying on government officials to “pick winners,” it would be very 
desirable to tap the expertise of experienced private-sector investors. A private-public 
partnership might be the best approach for doing so. For example, private investors 
could be motivated to help make the investment decisions by being allowed to invest 
in projects supported by the fund, with a share of Medicare savings offered to make 
potential returns attractive to them.

Expedite FDA Reviews and Approvals for Technologies That Decrease Spending

Review and approval processes could be speeded up, but not watered down, for med-
ical products that are expected to substantially reduce spending. Four mechanisms 
already exist to speed FDA review and approval. However, criteria for which drugs and 
devices can use these mechanisms involve only health effects—e.g., a product will fill 
an unmet need for a serious condition. Creating a mechanism to expedite reviews for 
products expected to reduce spending could lower inventors’ regulatory costs for such 
products. Creating the mechanism would require new legislation to expand the FDA’s 
mission to include spending. 

Policy Options to Increase Market Rewards 

We also present five options for encouraging the invention of drugs and devices that 
would further our two policy goals by increasing market rewards. 

1. Reform Medicare payment policies.
2. Reform Medicare coverage policies.
3. Coordinate FDA approval and CMS coverage processes.
4. Increase demand for technologies that decrease spending.
5. Produce more and more-timely technology assessments.
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Reform Medicare Payment Policies

If CMS were allowed to consider cost in determining payment rates—which would 
require new legislation—the agency could set Medicare rates to save money in the 
short run and improve inventors’ incentives over the long run. 

One widely discussed possibility is for Medicare to move more quickly away from 
FFS payment approaches and toward approaches that reduce financial rewards to pro-
viders when spending is higher than needed to deliver quality care. Such approaches 
include bundled payment for episodes of care and capitated arrangements that provide 
fixed payments per person to provide all covered care. Expanding the use of such 
payment approaches—CMS already uses prospective payment approaches for hospital 
stays outpatient procedures—would put providers at financial risk for low-value care in 
additional circumstances and thereby increase their demand for less costly approaches 
to care. In turn, this could increase demand for medical products that would decrease 
spending. 

Reform Medicare Coverage Policies

CMS could change its coverage determination policies in ways that would increase the 
health benefits per dollar of Medicare spending. We suggest several potential reforms, 
some of which would require new legislation. For example, CMS could expand use 
of its existing “coverage with evidence” process. Medicare could also stop paying for 
tests, procedures, and technologies that clinical experts have deemed inappropriate or 
ineffective; many of these have already been identified by the Choosing Wisely initia-
tive. Medicare could also stop covering off-label use of some very expensive cancer 
and other specialty drugs in circumstances in which there is little or no evidence of 
effectiveness—a reform that would require new legislation. 

Coordinate FDA Approval and CMS Coverage Processes

Another potential way to stimulate invention of products that decrease spending is to 
coordinate CMS coverage and payment determination processes with FDA review and 
approval processes. This could involve, for example, concurrent reviews, with CMS 
specifying early in the FDA review process what evidence CMS requires in addition to 
that required by the FDA. NIH scientists might also be involved as experts.

Coordination could reduce the time required to move a product to market. This 
option could be viewed as an extension of the FDA’s Innovation Pathway 2.0 initiative. 
Identifying the best approach might be informed, for example, by what is learned from 
existing efforts involving parallel review by FDA and CMS. The Office of the Secre-
tary of the U.S. Department of Health and Human Services would be an appropriate 
venue for considering the potential for coordination, the pros and cons of different 
approaches, and specifying new requirements and rules.
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Increase Demand for Technologies That Decrease Spending

Changing payer, provider, and patient incentives could increase demand for products 
that seem likely to help reduce spending. An across-the-board increase in cost-sharing 
or increasing use of high-deductible health plans could lead patients to request low-cost 
services or reject physician recommendations for high-cost ones. However, across-the-
board increases in cost-sharing are undesirable because they undermine the financial 
risk–pooling function of insurance, and patients are likely to cut back on both low- 
and high-value care in response. 

A more promising alternative is expanding use of value-based insurance designs 
(VBIDs), which require patients to pay more out of pocket to receive low-value services 
than for high-value ones. A key challenge for VBID, as for other policy options we 
have mentioned, is determining whether a service has high or low value for individual 
patients. This leads to our last policy option.

Produce More and More-Timely Technology Assessments

Health technology assessments (HTAs)—comparative effectiveness and cost-
effectiveness analyses, for example—provide systematic evidence about the safety, effi-
cacy, effectiveness, and cost of drugs, devices, and procedures. Such evidence can help 
payers and providers predict which patients are likely to benefit substantially from a 
technology’s use. HTAs are conducted by both public entities and private organiza-
tions. Some of the latter share their assessments at no charge, while others do not. 
Medical technology evolves quickly, and thus HTAs are more useful when they are 
more current. Much more will be learned in the coming years about the comparative 
effectiveness of many medical interventions through research supported by the Patient 
Centered Outcomes Research Institute (PCORI). A provision of the Affordable Care 
Act, however, greatly limits consideration of costs in research supported by PCORI. 

There is an emerging commercial model for producing more-timely HTAs. Spe-
cifically, rather than spending years to produce an HTA and updating it only years 
later if at all, a commercial entity called UpToDate keeps abreast of the literature via 
frequent literature searches and revises its HTAs whenever new findings warrant. 

Concluding Thoughts

The rate of growth of U.S. spending on health care appears to have declined in recent 
years, and some ongoing trends will help reduce spending. The facts remain, however, 
that spending on health care in the United States constrains our opportunities to make 
progress on major public and private priorities other than health, and there is substan-
tial room for reducing spending in ways requiring only fairly small sacrifices in popu-
lation health.
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Because the stakes in reining in health care spending and getting more health 
benefits from the money we do spend are so high, we believe that all promising options 
should be considered—and the sooner the better. However, as helpful as it may be to 
change the nature of future drugs and devices, we cannot reasonably expect our two 
policy goals to be adequately addressed only by changing the incentives of inventors. 
For example, much of our health care spending does not involve drugs or devices.

Various stakeholders can be expected to resist many of these policy options. Fun-
damentally reforming Medicare would likely meet the most powerful resistance. Much 
of the resistance will decry “rationing” and invoke “rights” of access to health care. 
Indeed, implementing some or all of our policy options would deny some U.S. resi-
dents medical care that would benefit them. However, because it is often the case that 
people other than the patient are paying the bills, it might be appropriate to conceive of 
consumer “rights” as pertaining not to all desired health care—effective or not, shock-
ingly expensive or not—but rather only to effective and high-value care.

The longer we wait to institute fundamental reforms, the more money we will 
spend on health care offering little or no health benefit—and the harder it will be to 
achieve other major social priorities. 
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Introduction

New medical products, such as novel drugs and devices, and health information tech-
nology (HIT) have transformed American medicine—often for the better, but some-
times for the worse. In the United States, the benefits of new medical technology are 
widely assumed to be worth the associated increase in costs, on average, over all tech-
nologies and over all patients for whom they are used. However, this is not true for 
some technologies, nor is it true for how some technologies are used. The Institute of 
Medicine (IOM), among other groups, has noted that what Americans get for their 
health care dollar often falls short of its potential (IOM, 2013). 

The United States spends more money on health than any other nation, whether 
measured in terms of total spending ($2.8 trillion in 2012), spending per capita 
($8,915 in 2012), or spending as a percentage of gross domestic product (GDP; 17.2 per-
cent in 2012) (CMS, undated [b]). Growth in health care spending outpaced GDP 
growth by an average of 2.0 to 2.3 percentage points per year from 1950 to the onset 
of the Great Recession that began in 2007, with the exception of two years during the 
mid-1990s and the five years following the Great Recession (Fuchs, 2012). 

High levels of health care spending are problematic for the United States. Public 
spending on health care—primarily through the Medicare and Medicaid programs—
is crowding out spending on other state and national priorities, including education, 
Social Security, national defense, and deficit reduction. Because health care represents 
such a large part of federal spending, it is considered a major driver of the budget 
deficit (Orszag, 2011). Health care spending also takes large bites out of state govern-
ment budgets and substantially diminishes the discretionary spending of U.S. families 
(Auerbach and Kellermann, 2011). 

High levels and high growth rates of U.S. health care spending have been attrib-
uted to numerous factors, including an aging population, increasing prevalence of 
chronic disease, and rising incomes. It has been estimated that increasing incomes and 
medical technology account for roughly one-quarter to one-half of spending growth 
since 1960 (Smith, Newhouse, and Freeland, 2009). Many health economists, includ-
ing those at the Congressional Budget Office (CBO), cite growing use of advanced 
medical technologies as the most important driver of long-term growth in health care 
spending (CBO, 2008). As summarized in a recent review of the scholarly literature, 
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“The evidence suggests that over long periods of time a primary determinant of spend-
ing growth is the development, adoption and diffusion of new medical technology” 
(Chernew and Newhouse, 2012, p. 7). 

In this report, we explore how new medical products affect spending in the United 
States and what this spending produces in terms of health improvement. We distin-
guish between “medical technology” and “medical products.” We define medical tech-
nology broadly to include all applications of knowledge to practical medical problems. 
However, in this report we focus on medical products, which we define as drugs (includ-
ing biologics, which include vaccines, blood products, or other therapies or diagnostic 
agents made from natural sources), devices (including diagnostics), and HIT. 

From 2007 to 2011, the growth rate of U.S. spending on health care slowed to 
roughly the rate of inflation, leading some analysts and commentators to suggest that 
persistent spending growth rates exceeding GDP growth rates could be a thing of the 
past (Cutler and Sahni, 2013; Ryu et al., 2013). Moreover, data from CBO (2013, 
Table 2-1, p. 38) suggest that the annual growth rates of spending have declined over 
the past three decades. However, others maintain that optimism is premature, if not 
misplaced (Kaiser Family Foundation, 2013). As economist Victor Fuchs observes in 
a recent Perspective article in the New England Journal of Medicine, “every past pre-
diction of a sustained slowing of the growth of health expenditures has been proved 
wrong” (Fuchs, 2012).

Whether the recent slowdown in health spending growth is temporary or will be 
more enduring is unknown. However, in either case, the fundamental premises of our 
study remain unaltered. Specifically, (1) some new medical products increase health 
care spending without also increasing health enough to warrant the extra spending, 
and (2) much of the utilization of some new products does not warrant the extra spend-
ing entailed. Considering the magnitude of annual U.S. health care spending and the 
consequences of those expenditures for other national priorities, it is well worth con-
sidering policy responses that could address these concerns.

As we argue in this report, the U.S. health care system provides strong incen-
tives for U.S. medical product innovators to invent high-cost products and provides 
relatively weak incentives to invent low-cost ones. The resulting array of new medical 
products has profound implications not only for the United States and other high-
income countries, but also for global health. This is because—with the exception of 
products to address medical conditions that are prevalent in low-income countries but 
not high-income ones—markets for drugs and devices in the United States and other 
high-income countries account for the lion’s share of global sales and profits. As a 
result, profit-seeking innovators and their investors tend to focus their efforts on prod-
ucts that will generate profits in high-income countries. Changes in the U.S. health 
care system that offer greater financial rewards for inventing low-cost technologies—
and less reward for inventing high-cost ones—could benefit patients across the globe.
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Project Goals

Several previous reports (e.g., Schoen et al., 2007; Engelberg Center, 2013) have con-
sidered diverse policy options for limiting the growth of U.S. health care spending. We 
took a novel, and somewhat narrower, approach by focusing on what could be done to 
influence the mix of new medical products invented and offered for sale in the United 
States. Ongoing changes in factors that affect spending will change the growth rate of 
spending; in contrast, one-time changes will affect spending levels but not the spend-
ing growth rate (Chernew and Newhouse, 2012, pp. 5–6). Whether changes reduce 
the growth rate or the level of spending, the result is the same: Spending will be lower 
at any future time. 

We had two policy goals: 

1. Reduce total health care spending with the smallest possible loss of health ben-
efits.

2. Ensure that new medical products that increase spending are accompanied by 
health benefits that are worth the spending increases.

Because the U.S. population is growing, progress toward the first goal will also 
reduce per capita spending. The second goal can be expressed in terms of achieving 
good value for any spending increases. These policy goals are distinct but related: Policy 
changes that affect how well we do with regard to one goal will often also affect how 
well we do with the other. (These social goals are distinct from economic efficiency, 
which we also accept as being important.)

To develop policy options for achieving the goals, we drew on a variety of infor-
mation sources and methods: 

•	 We reviewed scholarly and popular literature on medical product invention and 
utilization and used this information to characterize the context in which health 
care innovation occurs in the United States. 

•	 We supplemented this information with data and insights from three additional 
sources: 
 – interviews with health care industry leaders, product inventors, payers and 
insurers, investors, providers, and researchers

 – case studies of eight medical products
 – observations and advice from a technical expert panel (TEP) convened for this 
project. 

We then synthesized this information to identify ten high-priority policy options 
that could encourage development of more products that would reduce health care 
spending, increase value, or accomplish both. 
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What Determines Value for Health Care Products?

The value of a new product depends on both its spending effects and the health effects 
from its actual use—in particular, the clinical circumstances under which it is used. 
For example, insulin offers high value only to people with diabetes. Antibiotics can be 
lifesaving when properly used to treat serious bacterial pneumonia, but they do noth-
ing (and can even be harmful) if used to treat viral infections. Invasive diagnostic tests 
can detect disease at an early and treatable stage, but they can also cause serious com-
plications or side effects. In sum, the value of a medical product depends on both its 
intrinsic properties and how appropriately it is used. 

Depending on how well a new product performs and how well it is used, it may 
improve health and reduce aggregate or per capita health care spending. Such a prod-
uct is desirable because it generates additional health for less money. But a new prod-
uct could instead substantially increase spending while contributing little to improve 
health. 

The principal tool for assessing the value of health care technologies is cost-
effectiveness analysis (CEA; Gold et al., 1996; Sloan, 1996; A. Garber, 2000; Meltzer 
and Smith, 2012). CEA attempts to answer such questions as, “Between two alterna-
tive medical interventions that deliver the same kind of health improvements, which 
provides these benefits for a lower cost per unit of health improvement?” (A more 
technical discussion of CEA is included in Appendix A.) However, because our focus 
is health care spending, we adapted the methods of CEA to our goals. Under this inter-
pretation, the price paid for a medical product affects its value; when other factors are 
equal, higher prices decrease value. 

To make the concept of health improvements more concrete, we use the widely 
accepted construct of quality-adjusted life years (QALYs; Dolan, 2000). This yardstick 
seeks to quantify health effects in terms of extra years of life, adjusted to account for 
the quality of life during those years. The value of a health care product can then be 
expressed as the amount of additional spending required to achieve a given number of 
additional QALYs for the U.S. population, with both spending and health effects being 
expressed as differences in outcomes relative to the care that would have been delivered 
if the product were not used. 

Reallocating resources to reduce health care spending or otherwise increase the 
value of new medical products may increase QALYs for many people, but others will 
be made worse off. For example, payers and/or providers could restrict use of a very 
expensive procedure using a particular medical device that has some positive benefit 
for some patients or a large benefit for a small number of patients. Many people would 
gain from such a change; others would lose. This fact makes pursuit of our policy goals 
controversial: Denying someone a costly but potentially health-improving treatment 
runs counter to the widely held belief that if patients want a treatment that might ben-
efit them, they should be able to get it. 
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Many analysts have considered aggregate measures, such as national- or disease-
level effects on health and costs or spending, to assess the value of medical technol-
ogy in the United States (Cutler and McClellan, 2001; Cutler, 2004; Philipson et al., 
2012). And they have typically concluded that additional costs or spending are justified 
by the associated health benefits, although the cost of an additional life year gained 
from medical care seems to have increased from the 1960s to the 1990s (Cutler, Rosen, 
and Vijan, 2006; A. Garber and Skinner, 2008).

Most important for our purposes, aggregate-level analyses can obscure impor-
tant differences in the performance of different technologies used to fight particular 
diseases. Accordingly, our analyses focus on particular medical products. We explored 
how we can improve the mix of new products invented, encouraging those that are 
likely to decrease spending with only modest losses in health or that may generate sub-
stantial health benefits for modest spending increases. 

Before we can explore ways to change the mix of medical products invented, we 
must understand the existing incentives and opportunities influencing the choices of 
medical product inventors and investors. In the next chapter, we begin to do so by 
describing the context for drug, device, and HIT innovation in the United States. 
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The Context for Medical Product Innovation

In this project, we considered U.S. spending and the health effects of medical products, 
whether invented in the United States or elsewhere. The medical products within the 
scope of our inquiry were new drugs (including biologics), devices (including diagnos-
tics), and two kinds of HIT: EHRs and telemedicine. In this chapter we describe the 
context in which decisions about inventing such products are made, emphasizing the 
potential rewards that inventors can expect from selling their products and the influ-
ences of U.S. markets. We focus on U.S. markets because—unlike markets in other 
countries—the operation of these markets might be improved by policies under the 
control of U.S. policymakers.

This chapter contains more information about drugs and devices than about 
HIT. This is because there is active, ongoing discussion of policy options for improving 
HIT—especially EHRs—and policies to improve the effectiveness of EHRs in clini-
cal decisionmaking are in flux (Executive Office of the President, 2010; FDA, 2013b; 
CMS, 2013c). Moreover, our telemedicine case study points to some well-known policy 
options for obtaining more value from telemedicine products. Because our research did 
not suggest policy options that would substantially augment the current policy discus-
sion regarding HIT, we pay relatively little attention to HIT in this report. 

Three Stages of Innovation

To identify ways to promote the invention of medical products that will be used in 
ways that decrease spending and are cost-effective, we need to understand the major 
forces that determine what medical products are invented and how they are used. In 
this chapter, we describe the key actors and influencers of product invention and use, 
what they do, and why.

We define medical product “innovation” as including the invention (or creation) 
of new products and making them available for use. We conceptualize the pathway to 
successful innovation as having three stages (Figure 2.1): 
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1. creation of new products, which we call “invention” 
2. regulatory approval for sale in the United States by the U.S. Food and Drug 

Administration (FDA)
3. processes that determine how and for which patients medical products are used, 

which we call “adoption” or “utilization.”

Invention is strongly influenced by market forces, regulatory requirements, and 
other factors that determine the anticipated financial returns on investment for inven-
tors and their private investors—and, thus, their financial incentives—as new products 
move through their life cycles. Collectively, these forces determine 

•	 which new products are created, secure regulatory approval, and are adopted by 
health care providers 

•	 the prices charged for new products 
•	 the coverage, payment, and utilization management policies for new products, as 

determined by public and private payers
•	 which products are used for which patients 
•	 how the new products affect health and spending.

In the following discussion, we highlight the decisions that seem most important 
in determining the targets of invention, FDA approval, adoption, health effects, spend-
ing, and ultimately the values of new medical products. We refer to the individuals and 
organizations that make the most important decisions as “primary actors” and those 
who seek to steer these decisions as “influencers.” Primary actors at one stage of the 
innovation pathway may be influencers in another. 

To understand the thinking of primary actors, we characterize their decisions in 
terms of goals and objectives, along with factors that either facilitate or constrain their 
actions.

Figure 2.1
The Innovation Pathway

RAND RR308-2.1

Invention Approval Adoption 



the Context for Medical product Innovation    9

Primary Actors in Inventing Medical Products

The primary actors in the invention of medical products include drug and device com-
panies of various sizes and areas of focus, inventors of HIT, and private investors that 
provide financial resources to support invention. 

Drug and Device Companies

Inventing new drugs involves two sets of activities. The first set, drug discovery, com-
prises efforts to identify promising molecules or “drug candidates” that display favor-
able biologic activity or are chemically similar to an effective agent. The second set of 
activities, drug development, involves a series of studies that determine whether a drug 
candidate demonstrates enough promise to be tested in humans—in the course of 
clinical trials—and subsequently demonstrates sufficient safety and efficacy to secure 
approval from the FDA for sale in the United States. In our terminology, drug discov-
ery and drug development are two components of drug invention.

Pharmaceutical Companies

There are four major categories of drug companies:

•	 “Big Pharma” companies are multinational, and they invent drugs in several dis-
ease areas. Traditionally, these companies invented mostly small-molecule drugs 
that could be produced using chemical processes. Over the past decade or so, 
however, Big Pharma companies have greatly increased their efforts to invent bio-
logic drugs (Tufts Center for the Study of Drug Development, 2013). They often 
buy the rights to drug candidates from other companies or enter into joint ven-
tures with them to develop the candidates into commercial products. Big Pharma 
companies have the resources and expertise to shepherd promising drugs through 
the FDA review and approval processes and to market them. 

•	 Specialty companies operate in one or a handful of disease areas or focus on cat-
egories of drugs with unusual characteristics. Many of these specialty drugs are 
biologics or “large-molecule” drugs that must be injected or infused—usually by 
a physician or other health care professional—rather than taken orally (Robinson, 
2012).

•	 Biotech companies focus on drugs that are found in nature (large-molecule drugs), 
which tend to be considerably more costly to manufacture than small-molecule 
drugs. Where once these companies focused on refining naturally occurring mol-
ecules, such as human growth hormone, increasingly they rely on recombinant 
DNA and other production processes. 

•	 Start-up companies are relatively small, fairly young firms that usually lack an 
FDA-approved product. These companies are often financed by individual inves-
tors, venture capital firms, or other private equity firms. 
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In 2012, global pharmaceutical sales, not factoring in discounts, totaled about 
$960 billion. Sales in the United States, Europe, and Japan accounted for about $325, 
$222, and $112 billion, respectively, which total about $659 billion—69 percent of 
global sales. Among the ten largest pharmaceutical companies in terms of U.S. sales in 
2012, half are based in the United States, and half are based in Europe. The U.S. sales 
of those companies in 2012 ranged from about $12.5 to $20 billion. The therapeutic 
classes accounting for the largest U.S. sales include oncology drugs and mental health 
drugs, respiratory agents, antidiabetic drugs, and pain medications. (All figures are 
reported from tables downloaded from IMS Health [2014] or calculated by the authors 
from those data.)

Estimates of the average cost of discovering and developing a new drug vary 
widely—from roughly $150 million to $1.8 billion (Morgan et al. 2011). With costs 
of this size, private investors are unlikely to provide funds to invent a new drug unless 
they expect the effort to generate a healthy financial return, regardless of the drug’s 
potential value to society. 

Medical Device Companies

Medical devices include a wide array of products ranging from such everyday, low-risk 
products as bandages and wheelchairs to complex, expensive, and potentially high-risk 
diagnostic and therapeutic technologies, such as endoscopes and computed tomogra-
phy (CT) scanners. Some devices are permanently implanted (e.g., pacemakers, stents, 
artificial joints), others are inserted for short periods of time (e.g., catheters, pumps, 
endoscopes), and still others are noninvasive (e.g., pulse oximeters, diagnostic imag-
ing). Medical devices of primary interest in our analysis entail substantial levels of 
health care spending once they are adopted—primarily implanted devices and com-
plex, expensive equipment.

At the beginning of the 21st century, the American medical-device industry—
often referred to as “medtech”—comprised more than 6,000 companies and 3,000 
product lines covering 50 clinical specialties. Many of these companies and product 
lines were very small. Only 64 product groups had revenues exceeding $150 million, 
and only 100 companies had annual revenues above $100 million. Seventy-two percent 
of medical device firms employed fewer than 50 people (Hanna, 2001). More recent 
industry statistics, attributed to Ernst & Young and reported by Makower, Meer, and 
Denend (2010), indicate that there are now roughly 1,000 medtech companies, with 
the leading product classes being cardiovascular and orthopedics. 

Many device companies are founded by physician-entrepreneurs who receive 
early-stage funding from private investors. Entrepreneurs commonly enter the indus-
try from academia or clinical practice or are former employees of large device manu-
facturers (Chatterji, 2008). Large device companies invent medical devices and acquire 
smaller medical device manufacturers whose technologies complement the bigger com-
pany’s portfolio. 
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HIT Companies

HIT includes a wide range of products. They include those that create the information 
infrastructure for the U.S. health care system, as well as products for administrative 
(e.g., billing) purposes and products (such as decision support tools) that enable provid-
ers and patients to use that infrastructure in clinical care. To date, much of the activity 
in HIT has been in developing the infrastructure and administrative tools. 

To effectively use the wide range of information relevant to clinical care, health 
data must be digitized, accessible, and transferable. Extensive adoption of EHRs would 
enable the development of other downstream HIT products and support a potential 
market for them. Several private companies invent EHRs. EHRs have also been cre-
ated for internal use by such private and public health care providers as Kaiser Perma-
nente and the U.S. Department of Veterans Affairs (VA). 

Multiple EHR vendors offer products and services in the United States; for exam-
ple, the Centers for Medicare & Medicaid Services (CMS) listed more than 20 vendors 
who are qualified to submit quality information to its Physician Quality Reporting 
System (CMS, 2013c). The Electronic Health Record Association, a trade group that 
represents companies that invent EHRs, has more than 40 member companies. 

Much of the U.S. investment in inventing and adopting EHRs during the past 
few years has been spurred and shaped by money available from the federal govern-
ment. More specifically, the Health Information Technology for Economic and Clini-
cal Health (HITECH), part of the American Recovery and Reinvestment Act of 2009, 
provided $19 billion in incentives to spur adoption and “meaningful use” of EHRs. 
(See the electronic health records case study summary in Chapter Four.) 

Goals of Medical Product Inventors

Inventors may be motivated by profits, altruism, academic advancement, prestige, or 
fame. But regardless of their fundamental motivations, inventors of products with sub-
stantial market potential in high-income countries generally want their products to be 
widely used in the United States. The U.S. market accounts for roughly one-third of 
global sales (derived from data reported in IMS Health, 2014). Since, on average, prices 
and profit margins on brand name drugs are almost certainly considerably higher in 
the United States than those in other countries, the U.S. market very likely contributes 
substantially more than one-third of global profits. Thus, prospects for U.S. adop-
tion would be a major consideration for profit-seeking drug inventors and their private 
investors. (We have no analogous data for medical devices or HIT products.) 

Private Investors

One important source of funding for invention is private investors in start-up drug 
and device companies. These investors usually provide cash in exchange for equity 
interests and management roles in start-up companies. Such investors include high 
net worth individuals, venture capital firms, other private equity firms, and pension 
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and university investment funds. High net worth individuals invest their own money, 
while venture capital and private equity firms raise most of the money they invest from 
individual and institutional investors, such as pension funds. In order to be willing to 
invest, investors must anticipate an “attractive return on the capital invested” (Kocher 
and Roberts, 2014, p. 1).

Venture capitalists and other private equity companies typically seek to recoup 
their investments within roughly five years, through either a private sale of the com-
pany or through initial public offerings of stock. In general, venture capitalists are 
often said to target profit rates of 30 percent or more on their portfolio of investments 
(Robbins, Rudsenske, and Vaughan, 2008). Venture capitalists and corporate inves-
tors in medical devices typically seek annual returns of 40 percent or more (Zenios, 
Makower, and Yock, 2010, p. 684). Private investors seek—and often achieve—such 
high annual returns because of the degree of risk involved, including potential failure 
to create a commercially viable product, failure to secure regulatory approval in the 
United States, and long delays between investment and obtaining returns. 

Ackerly et al. (2008) considered how public policies affect the ability of ven-
ture capital firms to raise funds to invest in health care companies. Almost all of 
their 20 fund-manager respondents reported that “the potential return given the risk” 
was either the only factor that mattered in their ability to raise funds, or that it mat-
tered “very much” (p. w71). In addition, the authors reported that investors tend to 
prefer investing in devices rather than drugs or biotech because of “lower development 
costs, shorter development times, and reduced regulatory hurdles” (p. w71). Finally, the 
authors noted that “[r]espondents largely agreed on the importance of the relationship 
between returns and regulatory and reimbursement policies, ranking reimbursement, 
intellectual property protection, and the efficiency of the FDA review process as the 
most important risks affecting portfolio companies’ returns” (p. w71). Notably, none 
of these considerations involves impacts on health that do not affect financial returns 
or effects on spending. 

Some investors—such as public agencies and philanthropic foundations—are 
motivated by goals other than financial returns. For example, a public investment 
program may be focused on local economic development, and a foundation may be 
focused on improving health or reducing public spending. Nonetheless, we focus on 
private investors who are motivated by financial returns because changing their finan-
cial incentives appears to be a promising strategy by which to further our two policy 
goals. 

Financial Incentives of Medical Product Inventors

It is the prospect of making profits that motivates companies to invest in product 
invention, and the more profit a company anticipates from a particular inventive effort, 
the greater is its incentive to commence or continue that effort. The profits a company 
can expect to earn from a particular product depend on the costs of inventing it (early 
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in a product’s life cycle), obtaining regulatory approval, and (later in the life cycle) rev-
enues from selling the product anywhere in the world, net of its costs of production 
and marketing. Often when a company pursues a product-invention effort, it faces 
substantial uncertainty about invention costs, regulatory approval costs, the probabil-
ity of bringing a product to market, and its net future revenue streams if it brings the 
product to market. 

At each stage of the innovation pathway, new information becomes available that 
lessens or resolves some of this uncertainty. When new information arrives, the com-
pany may reassess whether to continue to invest in the product. A company may decide 
to cease an effort to invent and commercialize a new medical product for several rea-
sons. First, the product invention effort may have encountered technical problems that 
render it impossible, excessively expensive, or too time consuming to create a commer-
cially viable product. Second, after creating an apparently viable product, a company 
could decide not to pursue regulatory approval because the costs or time required 
to secure approval are too high. Finally, by the time a company receives regulatory 
approval, it may conclude that market conditions do not justify production and mar-
keting costs—perhaps because a competitor has introduced a superior product. Com-
panies will factor into their decisions the probabilities of a product failing at different 
points along the innovation pathway. 

Companies decide whether to move forward at each stage of the innovation path-
way based on their current assessments of the likelihoods of success, the market payoffs 
if they reach the adoption stage, and the additional cost of bringing the product to 
market. Expected future payoffs are adjusted to account for the costs of having money 
tied up and perhaps also to account for uncertainty. Thus, the financial incentive to 
embark on a product invention effort (1) is lower, other things being equal, when the 
expected costs of product invention, obtaining regulatory approval, and manufactur-
ing and marketing the envisioned product are higher, and also when the anticipated 
amounts of time required for product invention and regulatory approval are higher; 
and (2) is higher, other things being equal, when the inventors are more confident 
that the product will get to market, generate higher annual net revenues, and gener-
ate revenues for a longer period of time. As we will see, because many products that 
could reduce spending have limited potential to generate profits, there appear to be 
inadequate incentives to invest in creating them. (A more technical discussion of deci-
sionmaking by profit-seeking inventors is included in Appendix B.)

Influencers of Medical Product Invention

Multiple entities influence the decisions of inventors and investors in medical products. 
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National Institutes of Health

As the principal funder of basic biomedical research in the United States, the 
National Institutes of Health (NIH) invests substantial sums of money in extramural, 
investigator-initiated research that may provide insights leading to the discovery and 
development of drugs or invention of devices. Scientists employed by NIH and others 
funded by NIH also contribute more directly to drug development by discovering drug 
candidates. For example, in-house NIH researchers unlocked the secrets to develop-
ing an effective vaccine for Haemophilus influenzae type b (Hib; see the Hib case study 
summary in Chapter Four) and developed selective serotonin reuptake inhibitors, an 
important class of drugs for treating depression. 

By virtue of its size and budget—approximately $31 billion per year—NIH is by 
far the largest federal investor in biomedical research. Other U.S. federal agencies play 
roles as well. These include the Centers for Disease Control, the U.S. Army Medical 
Research and Materiel Command, the Defense Advanced Research Projects Agency, the 
National Aeronautics and Space Administration, the Biomedical Advanced Research 
and Development Authority, and the National Science Foundation. Moreover, private 
U.S. companies and public and private organizations abroad conduct basic and applied 
research that facilitates efforts to invent new drugs and devices that may be adopted in 
the United States.

U.S. Food and Drug Administration

As the U.S. market gatekeeper for new prescription drugs and devices, as well as the 
regulator of labeling, manufacturing, and “indications” (i.e., the specific use[s] of a 
drug or device), the FDA exerts substantial influence on drug and device invention. 
Once a drug or device is approved for sale for a particular medical condition—the 
indication—doctors are free to use it “off label” for other purposes. Off-label use is 
very common. However, manufacturers face major restrictions on, and stiff penalties 
for, promoting products for off-label use (S. Garber, 2013, pp. 64–65). The FDA also 
grants periods of regulatory exclusivity that shield drug developers from competition, 
regardless of patents.

The FDA also regulates HIT products that are used in providing care. The agency 
is working with the Federal Communications Commission and the Office of the 
National Coordinator of Health Information Technology to develop “recommenda-
tions on an appropriate, risk-based regulatory framework for health IT [information 
technology] that promotes innovation, protects patient safety, and avoids unnecessary 
and duplicative regulations” (FDA, 2013b). As part of this effort (as of February 2014), 
the agency was also developing draft guidance for manufacturers on interoperability of 
medical devices (Lee, 2014). 
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U.S. Patent and Trademark Office

Patents can be critical facilitators of new drug and device invention (Graham et al., 
2009; Zenios, Makower, and Yock, 2010, pp. 210–272; Goldman and Lakdawalla, 
2012). The U.S. Patent and Trademark Office (USPTO) is responsible for reviewing and 
granting applications for U.S. patents. Patent holders have a legal right of up to 20 years 
from the time of application filing to exclude others from using the subject matter cov-
ered by their patents. However, this right can be very costly to enforce because it can 
require pursuing lawsuits in the federal courts. Thus, patents are an imperfect, albeit 
often effective, means of protecting new drugs and devices from competition. 

The policy motivation for providing patent protection is to encourage investment 
in inventions by reducing the risk that profits will be eroded early in a product’s life 
cycle by competition from imitators. However, a patent can be a double-edged sword. 
In the context of pharmaceuticals, patents on research tools that drug developers want 
to use can substantially increase invention costs. In addition, device inventors are fre-
quently targeted by patent holders claiming infringement of their patents.

Office of the National Coordinator for Health Information Technology

Located within the Office of the Secretary for the U.S. Department of Health and 
Human Services (HHS), the Office of the National Coordinator for Health Informa-
tion Technology (ONC) is responsible for promoting the use of HIT and electronic 
exchange of health information. Key responsibilities of ONC are the development of 
meaningful use (MU) standards for EHRs and the administration of HIT adoption 
programs. ONC directly influences the invention of HIT by providing funding to 
inventors. In addition, ONC has awarded prizes to inventors who were able to meet 
particular HIT challenges. Moreover, the rules for MU are used to determine which 
providers are eligible for payments to subsidize their EHR adoptions. The availability 
of such payments tends to substantially increase demand for systems that meet the 
MU standards, and, as a result, EHR designs are likely to be substantially influenced 
by those standards.

Primary Actor and Influencers in Approval of Medical Technologies

The primary actor at the approval stage is the FDA, which ultimately decides what 
products will reach the U.S. market and with what approved indications. The stakes 
to manufacturers in FDA actions are very high, including whether their products will 
be approved at all and, if so, how much time and money the approval will require. A 
drug or device manufacturer interacts with the FDA throughout the product invention 
and regulatory review process. Such interactions are likely to affect the duration and, 
less often, the outcome of a particular review. Moreover, drug and device companies 
try to influence FDA policy broadly through such channels as public affairs activities, 
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lobbying, and congressional testimony. In addition, politicians often try to influence 
the FDA through public criticism of its decisions, especially when an approved drug or 
device turns out to cause large numbers of severe injuries.

Primary Actors in Adoption of Medical Products

The financial and other rewards that flow to inventors and investors are determined 
by what happens to new medical technologies in the market once they are available 
for sale. Whether inventors have positive impacts on society, while also achieving sub-
stantial returns on their time and money investments, depends in large measure on 
whether and how widely products are adopted and used by health care providers, such 
as physicians and hospitals. 

Physicians

Physicians pursue personal financial rewards in tandem with wanting to do what is 
best for their patients (Chandra and Skinner, 2012). These financial rewards have 
major effects on utilization of health care products. For example, fee-for-service (FFS) 
payment approaches—which are still widely used by Medicare and many private insur-
ers—in effect reward physicians who provide more services, whether or not they are 
truly beneficial. When payment amounts are generous, physicians have a powerful 
incentive to provide treatments that are beneficial to some individuals and also to 
others who are unlikely to benefit much, if at all. (This is an aspect of a phenomenon 
called “treatment creep” that is discussed in Chapter Four.) 

Physicians also decide whether to adopt EHR systems and telemedicine products 
for use in their offices. They may also advise the hospitals in which they practice about 
the advantages and disadvantages of EHR and telemedicine systems. 

Specialty pharmaceuticals (e.g., chemotherapy drugs) provide examples of how 
payment policies, coupled with physician desire for income, can increase spending. 
Specialty pharmaceuticals are usually large-molecule drugs that are administered 
(injected or infused) to patients by physicians. Policies governing their use provide 
substantial incentives for physician practices to administer these agents (Robinson, 
2012). For example, in addition to providing a procedure-based payment for intrave-
nously administering such drugs, Medicare pays medical oncologists 106 percent of 
the average price paid for the chemotherapy drugs they use. This arrangement rewards 
physicians for using the most expensive drug in any class of chemotherapy agents (see 
the case study summary in Chapter Four on the use of Avastin to treat breast cancer; 
Scott Morton and Kyle, 2012, p. 813).
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Hospitals

To distribute their high overhead costs, hospitals have strong incentives to fill every 
bed, and with well-insured patients especially. To fill beds, hospital administrators 
need community physicians to admit patients to their facilities, rather than those of 
competitors. One well-known and expensive ramification of this dynamic is the “medi-
cal arms race.” The term refers to the tendency of many hospitals (and other health care 
facilities) to compete for community physicians and their patients by acquiring the 
latest, high-tech—and often expensive—diagnostic and therapeutic technologies. (See 
the case study summary on robotic surgery in Chapter Four.) 

To the extent that factors other than community doctor preferences determine 
which hospital gets patients, the arms race slows. For example, in the 1990s, insurance 
companies successfully bargained with hospitals by threatening not to cover admis-
sions of their enrollees and forced hospitals that wanted to be in the insurers’ net-
work to accept lower payments (Keeler, Melnick, and Zwanziger, 1999). Later, hospital 
chains in many health care markets used their size and increased bargaining power to 
break the insurance companies’ grip on payments (Melnick and Keeler, 2007). 

Two developments that could slow the medical arms race are hospital acquisition 
of physician practices and the creation of accountable care organizations (ACOs)—
integrated delivery systems created to compete for Medicare beneficiaries and newly 
insured patients covered through the health exchanges established by the Affordable 
Care Act (ACA). 

Individual incentives matter too. Consider payments to hospital CEOs. Specifi-
cally, “Across the nation, boards at nonprofit hospitals . . . are often paying bosses much 
more for boosting volume than for delivering value” (Hancock, 2013). To counter the 
tendency to provide unnecessary tests and procedures, CMS and many other payers 
give hospital facilities a fixed “prospective payment” for an admission in each of the 
hundreds of diagnostic related groups (DRGs), based on the national average cost for 
that group. In 2000, Medicare adopted a prospective payment system for care deliv-
ered by hospitals on an outpatient basis (CMS, 2012). Prospective payment gives hos-
pitals strong incentives to hold down costs for each admission—and thereby increases 
demand for some low-cost medical products—for example, by avoiding purchases of 
high-cost equipment and unnecessary treatments, as well as reducing average lengths 
of stay. However, prospective payment is not a panacea because, for example, it does 
not restrain numbers of hospital admissions or which patients are treated. 

Hospitals decide which EHR systems to adopt or create in house and which 
telemedicine products to purchase. They also decide which administrative (e.g., bill-
ing) and clinical decision-support capabilities they want to incorporate in their EHR 
systems. 
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Influencers of Providers

Product inventors, such as drug and device manufacturers and ehr vendors, seek 
to influence physicians by collaborating with physician thought leaders (Spurling et al., 
2010) and by direct marketing aimed at both prescribers and patients. Research indi-
cates that marketing to physicians affects prescribing behavior (Spurling et al., 2010). 

Patients sometimes try to influence physician decisions regarding their care. On 
average, those with more generous insurance receive more care than less generously 
insured patients (Newhouse and the Insurance Experiment Group, 1993). Also, there 
is evidence that drug and device marketing to consumers—called direct-to-consumer 
advertising—increases utilization (Scott Morton and Kyle, 2012, p. 818).

Still, many providers appear not to take patient preferences into account. For 
example, most patients prefer to receive less aggressive care than most physicians prefer 
to provide (Chandra, Cutler, and Song, 2012, p. 411). However, many patients tend to 
associate more care, higher cost, and newer technology with higher quality (Korobkin, 
2012, p. 25).

Public and private payers also influence providers’ utilization decisions. These 
payers include insurers and self-insured organizations—such as employers and 
unions—that bear the financial risk for groups of people. Payers decide for their popu-
lations (1) what technologies and services are eligible for payment (that is, “covered” but 
not necessarily fully reimbursed), which for private payers often depends on how they 
interpret and apply such contractual terms as “medically necessary,” (2) the clinical 
circumstances or patient selection criteria under which a particular technology is cov-
ered, and (3) the utilization management policies and processes used to enforce their 
coverage rules. 

CMS, which administers Medicare and Medicaid, is the largest single payer in the 
United States. Medicare and Medicaid account for almost one-third of all U.S. health 
care spending. Under the statutory language governing Medicare, medical technolo-
gies and associated services are covered (for particular patients) if they are “reasonable 
and necessary for the diagnosis or treatment of illness or injury or to improve the func-
tioning of a malformed body member” (Neumann et al., 2005, p. 244). Medicare is 
not allowed to consider costs in making coverage decisions (Neumann and Chambers, 
2012).

For some devices and associated procedures, particularly those “deemed particu-
larly controversial or projected to have a major impact on the program” (Neumann et 
al., 2005, p. 244), CMS makes “national coverage determinations” (Neumann et al., 
2005; Zenios, Makower, and Yock, 2010, p. 511). These determinations, once made, 
make it difficult for Medicare to reverse its coverage decisions—even if subsequent evi-
dence suggests that the harms from a technology’s use outweigh its potential benefits. 
(See the case study summary on prostate-specific antigen [PSA] screening in Chap-
ter Four.) For the large majority of technologies for which no national coverage deter-
mination is made, Medicare contractors make local coverage determinations guided 
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by the broad statutory criteria (Foote, 2003; Neumann et al., 2005; Neumann and 
Chambers, 2012). 

Medicare policies influence coverage decisions of many private payers. More spe-
cifically, in many instances private payers follow Medicare’s lead (S. Garber et al., 
2000; Zenios, Makower, and Yock, 2010, p. 513) in deciding whether to cover a tech-
nology. As a result, changes in Medicare policy can affect health and spending for 
patients who are not insured by Medicare.

Private payers, including those offering Medicare (Part C) Advantage plans, sub-
stantially influence use of medical products. Private payers typically delegate drug 
coverage decisions to pharmacy and therapeutics committees or to pharmacy ben-
efit management companies (PBMs). Covered drugs are usually listed in a formulary 
along with the clinical circumstances under which drugs are covered. Private payers 
use direct and indirect methods to keep drug utilization in line with their coverage 
policies. Direct methods include prior authorization and step therapy (i.e., less expen-
sive drugs must be tried unsuccessfully before more expensive ones may be used). Indi-
rect methods include patient cost-sharing, which affects patients’ decisions about use 
of both necessary and unnecessary care (Chandra, Cutler, and Song, 2012, p. 408), 
and drug utilization review (administrative checks on which patients get which drugs). 

Different payment structures or approaches confront providers with different 
incentives that affect their utilization of medical products. For example, Medicare 
Advantage plans and health systems that provide both insurance and medical services 
are “capitated”—i.e., they accept a fixed payment per enrollee for which they agree to 
provide all needed care, subject to modest cost-sharing and restrictions. Such organi-
zations have an incentive to reduce the costs of care, while also providing quality care 
to encourage current members to stay and new members to join. The tension between 
the objectives of pleasing members and lowering costs makes it worthwhile for these 
organizations to avoid low-value services. 

Payers have used other financial arrangements to encourage providers to reduce 
costs and/or raise quality. For example, some insurers pay more for better performance, 
as measured by both cost and quality criteria. Similarly, CMS is experimenting with 
ACOs, which take some responsibility for FFS Medicare patients and share savings 
if they can keep actual costs below expected costs. The VA and its component facili-
ties have similar incentives insofar as they are given payments in advance, in return 
for which they are supposed to provide care for a defined population as efficiently as 
possible.

Office of the national Coordinator for health Information technology: Hos-
pitals and physician offices are eligible for incentive payments for adoption of EHRs 
that conform to ONC’s EHR meaningful use standards. Medical professionals can 
receive up to $44,000 over five years under the Medicare incentive program or up to 
$63,750 over six years under the Medicaid program. The availability of these incentives 
has almost certainly increased EHR adoption. HHS reported that as of April 2013, 
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nearly 80 percent of eligible hospitals and over half of eligible providers had received 
an incentive payment (HHS, 2013). 

Summary: Context for Medical Product Innovation

Figure 2.2 provides an overview of the discussion in this chapter. The figure overlays 
the innovation pathway in Figure 2.1 with examples of the key decisionmakers and 
influencers at each stage. As suggested by the feedback arrow, the incentives of inven-
tors and investors are shaped by what they anticipate about the adoption and utiliza-
tion of their potential inventions, which determine the expected market rewards for 
those inventions and the risks associated with those rewards.

In sum, the financial incentives of inventors and investors as they decide which 
new products to try to invent depend critically on the intrinsic qualities of the inven-
tion, as well as how it is used. How quickly an innovation is adopted and how it is used 
are determined by providers, whose behavior is shaped in turn by their own financial 
incentives and by manufacturers, patients, and payers. Expectations about approval 
and adoption of a technology shape the decisions of innovators and investors. This 
basic framework provides the foundation for our analysis.

The next chapter describes our analytic approach and key information sources.

Figure 2.2
Key Actors and Influencers Along the Innovation Pathway
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Methods

Using a variety of methods, we explored how new medical products affect U.S. health 
care spending and relationships between spending changes caused by the availability 
of medical products and the associated changes in U.S. population health. Then we 
sought to identify policy options that could improve the existing mix of incentives for 
product invention. 

We conducted literature reviews to identify key issues in product invention, 
understand the context for medical product invention, and generate a preliminary list 
of policy options. We supplemented this information with 50 one-on-one interviews 
with health care industry leaders, drug and device inventors, regulators, health care 
payers and insurers, venture capitalists, and researchers. To illustrate how various forces 
influence the invention and use of medical products, we also conducted case studies of 
eight health care products. The case studies highlight how products can succeed or fail 
in the health care marketplace. 

Literature Reviews

At the outset of the project, we reviewed a wide and diverse body of peer-reviewed and 
other literature on the invention and adoption of medical products. From this review, 
we synthesized an understanding of the drivers of medical product invention and adop-
tion in the United States; products’ effects on spending; and public and private policies 
that impede, enable, or reward invention of products with different effects on value.

To illustrate how these forces play out, we developed a framework for describing 
the environment in which innovation takes place in the United States. We paid special 
attention to how new policies and incentives, or modification of existing ones, might 
encourage inventors to focus on creating medical products that could reduce spending 
with little sacrifice in health or otherwise generate good value when commercialized in 
the United States. We considered issues related to adoption of medical products insofar 
as these can, in the short term, (1) deliver substantial improvements in value over exist-
ing technologies and (2) reward inventors for creating products that could help reduce 
health care spending in the medium to long term. 
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Technical Expert Panel

To help us achieve our project goals, we convened a panel of national experts to review 
our ideas and weigh the promise of various policy options suggested by our findings. 
The panel included leaders from the fields of medical technology development; private 
financing; the adoption, diffusion, and assessment of health care technologies; health 
system administration; and public policy. Two panel meetings were held. The first, 
which took place in Santa Monica, California, in January 2013, focused on the study’s 
goals, aims, methods, and analytical plan. The panel offered comments on our draft 
analytical framework, weighed the pros and cons of different case study topics, and 
suggested several policy options. The second meeting, held in Seattle, Washington, in 
November 2013, focused on reviewing and discussing the team’s findings and discuss-
ing a list of potential policy options. 

Members of the Technical Expert Panel

Donald M. Berwick, M.D. President Emeritus and Senior Fellow, Insti-
tute for Healthcare Improvement, Cambridge, 
Massachusetts

Otis W. Brawley, M.D., F.A.C.P. Emory University and American Cancer Society

Philippe Chambon, M.D., Ph.D. Managing Director, New Leaf Venture Partners 
LLC

Delos M. Cosgrove, M.D. CEO and President, Cleveland Clinic

Ezekiel J. Emanuel, M.D., Ph.D. Vice Provost for Global Initiatives; Diane v.S. Levy 
and Robert M. Levy University Professor; Chair, 
Department of Medical Ethics and Health Policy, 
University of Pennsylvania

Atul Gawande, M.D., M.P.H. Surgeon, Brigham and Women’s Hospital; Direc-
tor, Ariadne Labs; Professor, Harvard School of 
Public Health and Harvard Medical School

Brent C. James, M.D., M.Stat. Chief Quality Officer, Intermountain Healthcare

Dean Kamen Founder and President of DEKA Research & 
Development Corporation
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Karen Katen Senior Advisor, Essex Woodlands

Larry Kessler, Sc.D. Professor and Chair, Department of Health Ser-
vices, School of Public Health, University of 
Washington

Vinod Khosla Partner, Khosla Ventures

Kenneth W. Kizer, M.D., M.P.H. Distinguished Professor, University of California 
(UC) Davis School of Medicine and Betty Irene 
Moore School of Nursing; Director, Institute 
for Population Health Improvement, UC Davis 
Health System

Robert Langer Massachusetts Institute of Technology

Mark McClellan, M.D., Ph.D. Senior Fellow and Director, Initiative on Value 
and Innovation in Health Care, The Brookings 
Institution

Arnold Milstein, M.D. Professor of Medicine, Clinical Excellence 
Research Center Director, Stanford University

Trevor Mundel, M.D., Ph.D. President, Global Health, Bill & Melinda Gates 
Foundation

Peter J. Neumann, Sc.D. Director, Center for the Evaluation of Value and 
Risk in Health, Institute for Clinical Research and 
Health Policy Studies, Tufts Medical Center; Pro-
fessor, Tufts University School of Medicine

Boris Nikolic, M.D. Chief Advisor for Science and Technology to Bill 
Gates

Michael A. Peterson President and Chief Operating Officer, Peter G. 
Peterson Foundation

Michael E. Porter Professor, Harvard Business School
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Expert Interviews

To add depth to our analysis; explore concepts drawn from published literature about 
the realities of product invention, investing, and U.S. health care markets; and under-
stand the latest developments and trends, we conducted 50 in-depth interviews with 
health care industry experts, drug and device inventors, regulators, payers and insurers, 
venture capitalists, and researchers, many of whom are listed (with their permission) in 
the Acknowledgments of this report. These interviews, which drew upon each expert’s 
firsthand knowledge, had two major aims: 

1. to gather detailed information on the determinants of medical product inven-
tion and adoption

2. to identify and explore existing and potential political, institutional, and market 
enablers and barriers to inventing products that could reduce spending or oth-
erwise provide high value.

Between May and October 2013, we conducted 30- to 60-minute semistruc-
tured interviews with each expert, using protocols tailored for each of seven areas. The 
protocols are available as an online appendix at www.rand.org/t/RR308. Each proto-
col addressed issues related to the invention and use of medical products, but the focus 
differed depending on the expert’s background. We interviewed

•	 high-level general policy experts, including government officials (13)
•	 device inventors (6)
•	 drug inventors (6)
•	 HIT inventors (4) 
•	 investors in new medical products (7)
•	 payment and coverage experts (7)
•	 providers (7). 

Interviewees included representatives from pharmaceutical and medical device 
research and marketing units; current and past FDA officials; and heads of smaller 
entrepreneurial enterprises, venture capital firms, and start-ups. A note-taker was pres-
ent for all interviews. While we endeavored to interview experts with widely ranging 
perspectives and opinions, our samples of interview subjects are not representative of 
all potential subjects within a category.

Our 50 interviewees were determined as follows. First, we created the catego-
ries (listed in the previous paragraph) of topics or areas of expertise about which we 
wanted to learn more. Within each category (e.g., drug invention), we sought a range 
of perspectives. Then we brainstormed to identify well-regarded people with extensive 
expertise in each category whom we anticipated would have diverse experiences and 
perspectives. We invited 72 experts to participate in interviews; five explicitly declined, 

http://www.rand.org/t/RR308
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and 17 others did not respond. In a few cases, we did not follow up with nonresponders 
because we had already conducted enough interviews in the relevant category; in the 
other cases, we were unable to schedule interviews. 

The interview notes were reviewed and considered along with information from 
the case studies and literature to develop our study themes, which are discussed in 
Chapter Four. The interview notes were then coded and analyzed according to the 
themes. Because interviewees were assured that we would not quote them by name, 
throughout the report we paraphrase their comments, indicated by italics, and refer-
ence them only by a code reflecting the interview category combined with a unique 
number for each interviewee in that category (e.g., GENX1). The codes are defined as 
follows:

•	 GENX: general health care policy expert
•	 DEV: device inventor
•	 DRUG: drug inventor
•	 HIT: health information technology inventor
•	 INVES: private investor
•	 COV: coverage expert
•	 PROV: provider. 

In some cases, we report the views of particular interview subjects even if they 
seem to conflict with more reliable information, such as peer-reviewed studies. 
Nonetheless, in conducting our analyses, we remained cognizant of the possibility 
that interviewees sometimes lacked objectivity because they did not take account of 
issues that were not important to them or because they and their organizations had 
private stakes in public policies that could upset a status quo under which they were 
doing well.

Case Studies

To help illustrate our analytical framework and more specific issues, we selected eight 
products that provide examples of how different steps in the innovation pathway influ-
ence the invention, approval, and adoption of new medical products, as well as their 
ultimate impacts on U.S. spending and health. 

We compiled an extensive list of case study candidates. In developing this list, 
we sought to encompass variation across case studies regarding several criteria. These 
criteria included the disease(s) involved, barriers to innovation, the timing and extent 
of U.S. adoption, and the impacts on health and health care spending in the United 
States. 
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We then discussed the candidates with our technical expert panel at their first 
meeting. Based on their feedback and further discussion, we selected eight inventions: 
three drugs (including one biologic), three devices (a diagnostic, an implantable, and a 
costly machine), and two health information technologies:

•	 Avastin for metastatic breast cancer
•	 a cardiovascular polypill
•	 electronic health records
•	 the Haemophilus influenzae type b (Hib) vaccine
•	 implantable cardioverter-defibrillators (ICDs)
•	 prostate-specific antigen
•	 robotic surgery
•	 telemedicine.

These products are not a random sample from a population of medical products, 
nor are they representative of potential new drugs, devices, or HIT products. For these 
reasons, we use the case studies for illustration, not inference. 

The detailed case studies are available as online appendixes at www.rand.org/t/
RR308. Short summaries of the case studies are interspersed in Chapters Four and 
Five.

To undertake each case study, we commissioned physician authors with a rel-
evant specialty background and additional training in health services research. All of 
the authors were either research fellows or recent graduates of the Robert Wood John-
son Clinical Scholars program. Authors were asked to use a standard framework that 
addressed each of the following dimensions: 

•	 Definition: a definition or description of the product 
•	 Rationale: What need was the product devised to address?
•	 Genesis: early development, including how the work was funded 
•	 Early adoption: Who adopted the product, and what regulatory hurdles were 

involved?
•	 Dissemination: How quickly did the use of the product spread? What factors 

(intrinsic to the technology or extrinsically applied) promoted or restricted its 
uptake and use?

•	 Impact: What is known about the product’s impact on health outcomes, compli-
cations, and costs?

In the course of compiling their case studies, the authors interacted with a super-
vising editor (Arthur Kellermann). National or international experts with special 
knowledge of the topic were asked to review particular case studies to identify any 
errors of omission or commission. 

http://www.rand.org/t/RR308
http://www.rand.org/t/RR308


Methods    27

Policy Options

In Chapter Four, we use information from the literature, interviews, and technical 
expert panel members to develop five themes highlighting features of the U.S. health 
care environment that affect the incentives of primary actors. To develop the policy 
options presented in Chapter Five, we considered policy options suggested in the lit-
erature, by technical expert panel members, and by interviewees and then identified 
and analyzed problems encompassed by the themes that might be mitigated through 
changes in public and private policy to advance our two policy goals. 
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Analysis

The decisions made by inventors of and investors in new medical products are driven 
by two key considerations. The first is a technical assessment of whether the new tech-
nology can be successfully brought to market. The probability of success is influenced 
by perceptions of two types of risks: scientific risk (Will the technology work?) and 
regulatory risk (Will the government approve it for use?). 

The second consideration is financial: Are the expected payoffs large enough to 
justify the costs incurred to bring the product to market? As we suggested in Chapter 
Two, the answer to this question is greatly influenced by the decisions of medical pro-
viders, who are, in turn, influenced by their own financial considerations. This view is 
supported by research and popular literature, as well as by our interviews, case studies, 
and much of the discussion at the two meetings of the technical expert panel. Thus, 
our strategy for increasing value is to identify policies, described in Chapter Five, that 
could alter the expected costs and rewards, as well as the technical, regulatory, and 
market risks perceived by the key actors who determine which products are invented. 

To promote understanding of these issues, we distilled five themes from the infor-
mation we collected and synthesized: 

•	 lack of basic scientific knowledge
•	 costs and risks of FDA approval 
•	 inadequate rewards for medical products that could decrease spending
•	 treatment creep
•	 the medical arms race.

The themes refer to features of the U.S. health care environment that substantially 
affect the costs and risks of, and rewards for, medical product invention. We explain 
how these costs and rewards influence the degree to which U.S. health care spending 
increases current and future population health. 

The first two themes relate to whether a product can be successfully brought to 
market and the costs and risks of doing so. The last three describe aspects of U.S. mar-
kets for medical products and health care that either (1) limit the market rewards that 
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inventors and investors expect for inventing products that decrease spending or other-
wise provide high value or (2) provide large market rewards for low-value products. 

We now consider each theme, integrating related information from the interviews 
and using information from case studies to illustrate and elaborate.

Lack of Basic Scientific Knowledge

We define basic science as systematic investigations aimed at increasing knowledge 
that do not involve any specific, practical goals. Some fields of basic sciences that can 
lead to knowledge applicable to the invention of medical products include anatomy, 
physiology, genetics, pathology, virology, biochemistry, materials science, solid and 
fluid mechanics, software engineering, and electronics. To successfully invent new 
medical products, inventors rely upon and apply basic scientific knowledge. Recent 
empirical studies provide evidence that basic and clinical research funded by NIH 
stimulates product development efforts by pharmaceutical companies (Toole, 2007; 
Blume-Kohout, 2012). Invention of medical devices also requires substantial knowl-
edge of the disease that the device would ameliorate (Zenios, Makower, and Yock, 
2010, pp. 61, 145).

In many instances, scientific understanding of the biological processes underlying 
diseases is not sufficient to support investments in product invention. This is because 
lack of sufficient knowledge greatly increases the likely costs of invention, the time 
required to invent, and the likelihood of failing to find an effective solution. 

One interviewee [DRUG2] with a background in drug development and invest-
ment noted that academic and small-company innovators are driven secondarily by profit 
[and] market size—issues that have a higher priority in a big company. These are innova-
tors who are driven by underlying scientific questions. Nonetheless, while many academ-
ics and early-stage medical product inventors are motivated by a desire to “do good” or 
a passion for science, financial resources are usually needed to support inventive efforts 
when push comes to shove, as some of our interviews emphasized. 

Many of our interviewees emphasized that investors, as well as drug and device 
developers, assess the “probability of technical success” [INVES6] regularly in deciding 
whether to invest or continue investing. The risk assessments done at the early stages 
are critical because, as one interviewee put it, an early “no” saves a company a lot more 
money than a later “no” [DRUG1].

Lack of an Adequate Knowledge Base Can Hinder Product Inventors

Given the calculus of investment decisions, medical product invention for a disease 
is unlikely to progress until there is a solid base of scientific knowledge related to 
the underlying disease processes. In principle, new scientific knowledge in the public 
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domain could be the springboard that triggers efforts to apply this knowledge to the 
invention of new medical products. 

Sources of Financial Support for Increasing Basic Scientific Knowledge

Basic biomedical knowledge is developed by businesses hoping to apply that knowl-
edge to invent new products, by academic scientists, and by collaborations or partner-
ships between them. Much of the literature suggests that drug and device companies 
conduct little basic science, largely limiting their activities to applying basic scientific 
knowledge created by others, especially academic research labs. Such labs receive finan-
cial support from many sources, including NIH, other federal research agencies, drug 
and device companies, and philanthropists. 

However, some of our interviews indicated that some drug and device compa-
nies do conduct basic scientific research. For example, an interview subject [DRUG1] 
with extensive experience in Big Pharma reported that drug companies spend more 
of their R&D [research and development] budgets on basic science than most people 
think, particularly in discovering (as contrasted with developing) potential drugs, much 
of which involves identifying drug targets (such as various kinds of enzymes) or biological 
processes that a drug might alter to achieve a desirable effect on a patient. This view was 
echoed by another of our experts [DRUG6]. According to one interviewee [DEV6], 
in the device world early-stage venture capital investments are considered extensions 
of the R&D pipeline, supporting early research and development activities. That inter-
viewee also expressed concern that venture capitalists have recently pulled back early-
stage device investing and that R&D activity has been curtailed as a result (an issue also 
mentioned by DEV5). 

Federal Funding Is Critical to Expanding the Basic Scientific Base

NIH is the world’s leading source of funding for biomedical research. Most NIH 
funding is provided (as “extramural” grants) to non-NIH investigators, who work 
primarily at U.S. academic institutions. In 2011, NIH spent about seven times as 
much on extramural research grants as on intramural research (NIH, Office of 
Budget, 2013). 

However, the Hib case study on the following page illustrates the potential value 
of intramural NIH research activity, which provided the scientific breakthrough 
underpinning the development of Hib conjugate vaccines. This case study also illus-
trates the potential value of partnerships between government agencies and private 
industry, which in this instance resulted in an innovation that produced enormous 
health benefits per dollar spent. (We have no information about payoffs to NIH intra-
mural research more broadly.) 
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Case Study Summary

Haemophilus influenzae Type b (Hib) Vaccine

The technology: Haemophilus influen-
zae type b (Hib) infection was a major 
cause of death and disability among 
infants and young children in the United 
States and worldwide. It was the leading 
cause of acquired intellectual disabil-
ity. With the best available treatment, 
it caused death in about 10  percent of 
patients in the United States; 30 percent 
of the recovered had permanent neuro-
logical and behavioral outcomes. Devel-
opment of Hib vaccines transformed 
this picture. Today, fewer than 100 cases 
of Hib infection occur each year in the 

United States. The vaccine is composed of the capsular polysaccharide 
(outer layer) of the Hib bacterium chemically bound to a carrier pro-
tein. Injected, it elicits a protective immune response, even in infants 
with immature immune systems. Protection is lifelong.
Infants and Young Children Are the Most vulnerable: In the 
United States, prior to the use of the Hib vaccine, unvaccinated 6- to 
12-month-old infants sustained the highest rates of Hib disease, 
when maternally transferred antibodies waned and the self-generated 
antibodies had not yet evolved. The first generation of Hib polysac-
charide-only vaccine provoked a protective immune response in older 
children and adults; however, it failed to stimulate enough antibodies 
in children younger than 18 months. The FDA and the Centers for 
Disease Control and Prevention (CDC) endorsed the vaccine’s use. 
More than 10 million doses of the Hib polysaccharide vaccine were 
administered in the United States between 1985 and 1989 (Peltola, 
2000), when they were supplanted by newer, more effective second-
generation vaccines.
Second-Generation vaccines represent a Major Breakthrough: 
When researchers linked the Hib capsular polysaccharide to a carrier 
protein, the resulting “conjugate” vaccine evoked a powerful immune 
response, even in infants. The first conjugate Hib vaccine was licensed 
in 1987 and swiftly supplanted the first-generation vaccines. Multiple 
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studies documented high rates of protection against Hib disease, at all 
age groups. Research done in both developed and developing countries 
showed that Hib conjugate vaccines are highly effective at preventing 
Hib infection and even nasopharyngeal carriage, an important way 
that the disease is passed from one child to another.
Cost-Benefit trade-Off: In the developed world, the benefits of the 
vaccine clearly surpass its costs. By 2002, Hib conjugate vaccines had 
reduced the burden of Hib disease by 99 percent in the United States. 
Similar benefits have been noted in other Western countries that 
achieved high rates of vaccination. In developing countries, the vaccine 
usage is partial and increasing slowly; as a result, Hib disease continues 
to kill an estimated 600,000 infants every year.
A technology “home run”: The CDC designated vaccines univer-
sally recommended for children as one of the country’s ten great public 
health achievements of the 20th century (Centers for Disease Control 
and Prevention, 1999b). Hib vaccine leads the list (Centers for Disease 
Control and Prevention, 1999a). The Hib vaccine has saved the lives 
of tens of thousands of American children, reduced the incidence of 
catastrophic complications, and virtually eliminated what was once the 
leading cause of acquired intellectual disability in the United States. If 
a comprehensive vaccination program could be mounted, it might be 
possible to eradicate Hib infection worldwide. 
The Eunice Kennedy Shriver National Institute of Child Health 
and Human Development (NICHD) considers development of 
the Hib vaccine one of its greatest contributions to public health. 
Hib conjugate vaccines broadly exemplify the value of partnerships 
between public research agencies (in this case, the intramural and 
extramural research programs of NICHD and the National Insti-
tute of Allergy and Infectious Diseases), public health (the CDC, 
which conducted important epidemiological and efficacy studies), 
the FDA (which reviewed and approved the marketing of the first- 
and second-generation polysaccharide vaccines), and private industry 
(which provided the technical sophistication to develop additional 
protein conjugates, the resources to test them, and the production 
and marketing capacity to widely disseminate Hib conjugate vaccines 
throughout the United States, the developed world, and, perhaps in 
time, worldwide).
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How Scientific Uncertainty Affects Medical Product Invention

It seems that many high-burden diseases lack effective treatment primarily because sci-
entific understanding of disease processes falls short of what product inventors think is 
required to justify large-scale investments. As described by one interviewee [DRUG4], 
when making decisions about where to invest research and development resources, develop-
ers consider “Where is the science currently? Is that an achievable intervention?” Take the 
extreme example of Alzheimer’s—we thought we understood more than we actually do. The 
bar has gotten quite high. 

This is not to deny that the potential market reward is also a key component of 
incentives to invent. For example, despite the fact that the biology of Alzheimer’s dis-
ease is poorly understood, several companies are trying to develop drugs for this dis-
ease (PhRMA, 2013; Coombs, 2013), and the FDA is considering how to ease rules for 
approval of Alzheimer’s drugs (Kozauer and Katz, 2013; Kolata, 2013). Thus, policy 
options for expanding basic biomedical knowledge are worth exploring. 

Costs and Risks of FDA Approval

Under U.S. law, inventors of prescription drugs, medical devices, and some HIT 
products must gain approval from the FDA before offering their products for sale in 
the United States. Approval is based on processes that the FDA views as necessary to 
guarantee product safety and efficacy. Almost all stakeholders agree that regulation 
to ensure safety is essential; there is less agreement about ensuring efficacy. However, 
there is controversy about whether the FDA could ensure the safety of medical prod-
ucts while reducing the direct costs and delays necessitated by the product review 
and approval processes. The FDA deserves credit for doing a really difficult job well. 
Because our interest centers on how to improve FDA regulation to further our policy 
goals, our discussion focuses on potential problems that might be addressed to further 
these goals. 

Industry groups, drug and device companies, inventors, and investors have expressed 
two major concerns: (1) the time and monetary costs of obtaining FDA approval and 
(2) the unpredictability of FDA requirements for approvals in specific cases.

Could the FDA Ensure Safety with Quicker and Less Costly Processes?

A long-standing and controversial claim is that the FDA review and approval processes 
take considerably longer and require more information from manufacturers than is 
necessary to ensure that products are sufficiently safe and efficacious to be sold in the 
United States. The substantial financial and time costs associated with satisfying the 
FDA regulatory process stem primarily from the extent and nature of the information 
that the inventor must develop and provide to the FDA to support safety and efficacy 
review and the time the FDA needs to conduct careful and thorough reviews. 
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Delays Entail Both Health and Financial Costs

During the time before a medical product is available for sale, its health benefits are 
denied to patients for whom the product would be the best diagnostic, treatment, or 
preventive option (Peltzman, 1974; Grabowski and Vernon, 1983; Calfee et al., 2008; 
Philipson and Sun, 2008). Until the FDA approves a product for U.S. marketing, 
financial returns, if any, on the capital invested in product invention must come from 
foreign markets. 

Several interviewees opined that the amount of evidence required from applicants 
is greater for some products than for others. One interviewee [DEV5] commented that 
implantable devices, particularly those involving wireless devices, typically have an incred-
ibly long and uncertain regulatory pathway in part because the FDA is “somewhat scared” 
of wireless technology. Another interviewee [GENX13] noted that it can be harder to 
get approval for drug combinations, stating that the rules require evidence from random-
ized controlled trials regarding a drug’s efficacy and safety in the population for which it is 
intended, using outcome measures that the developer has identified. If approval is sought for 
a drug combination, then each of the components adds to the others in the endpoint that has 
been identified. The polypill case study illustrates this point. Although each individual 
drug in the polypill has previously received FDA approval, and these drugs are often 
prescribed together, additional large-scale studies would be required to obtain approval 
to market a pill that combines low doses of these medications in a single tablet. 

Case Study Summary

A Cardiovascular Polypill

The technology: A cardiovascular 
“polypill” refers to a multidrug com-
bination pill intended to reduce blood 
pressure and cholesterol, known risk 
factors for the development of cardio-
vascular disease. The rationale is that 
combining four beneficial drugs in low 
doses in a single pill should produce an 
easy and affordable way to dramatically 
modify cardiovascular risk. Epidemio-
logical models suggest that widespread 
use of a polypill could cut the rate of 
heart attacks and strokes in half or 

more, dramatically reducing mortality, morbidity, and the associated 
costs of treating these conditions. 
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Promising But not rigorously evaluated: Multiple polypills have 
been created over the past decade. The ingredients of the pill—three 
low-dose antihypertensives and a statin—are all FDA approved. Doc-
tors frequently prescribe one or more of these pills to their patients, but 
they must be taken separately. The epidemiological data supporting the 
potential benefits of taking a polypill are impressive but largely theoret-
ical. Several small-scale trials outside the United States have produced 
promising findings, but U.S. regulators consider them insufficient to 
establish the polypill’s safety and efficacy. Additional prospective stud-
ies are under way, mostly with the support from non-U.S. governments 
and academic institutions. 
Given the level of evidence required to secure FDA approval of new 
drugs in the United States and the high cost of conducting large 
phase III clinical trials in the United States, there is little chance 
that a pharmaceutical company will invest the money required to 
bring a cardiovascular polypill to market. The margins associated 
with a low-cost drug like a polypill are simply too small to provide 
sufficient return on investment, regardless of the pill’s potentially 
huge societal value. 
Legal Obstacles Constitute an Added Barrier to Marketability: 
Several patent applications have been filed, including the original one 
by Dr. Nicholas Wald in 2000 (GB2361186). Their existence poses an 
additional barrier to adoption: Once a company spends the millions 
of dollars required to secure regulatory approval, it could find itself in 
costly and protracted patent litigation. 
Development Block: The cardiovascular polypill is an example of 
“development block.” Although the technology offers the prospect 
of tremendous value to society in terms of health benefits per dollar 
spent, its pace of development is slowed by the lack of an encourag-
ing business model. For example, many physicians like to tailor their 
treatments to individual patients and adjust dosage levels over time; a 
polypill limits their ability to do so. In sum, given the way new drugs 
are currently patented, regulated, and paid for in the United States, 
inventors sometimes cannot justify the cost required to seek regula-
tory approval.
No one knows how many promising drugs and devices may be 
languishing on the fringes of the U.S. health care marketplace. A 
technique called “technology foraging” is being used by the Office 
of Science & Technology in the U.S. Department of Homeland 
Security to identify existing but largely overlooked inventions that 
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Another interviewee [DRUG1] mentioned the high level of evidence required for 
the approval of new drugs that target common diseases, such as drugs for cardiovascular 
conditions. Developers are required to prove efficacy in large numbers of people. However, 
extra caution by the FDA in reviewing drugs that might be used by unusually large 
numbers of people makes sense because the benefits of ensuring safety are propor-
tionally larger. Moreover, the potential market rewards for such a drug will also be 
higher. Other interviewees emphasized what they see as an unnecessarily high level of 
information required for the approval of devices or drugs that are similar to products 
already on the market. Another side of the story is that product similarity does not 
imply similar safety profiles. For example, some statins (e.g., Baycol) and glitazones, 
which are treatments for type 2 diabetes (e.g., Rezulin), have much worse side effects 
than others (S. Garber, 2013, Chapter Four).

One way to reduce delays without compromising the quality of FDA reviews is to 
increase the number of FDA staff qualified to review applications and make decisions. 
“User fees”—introduced for drugs in 1992 and for medical devices in 2002—for com-
panies applying for FDA approvals have been used to increase FDA staff. (Both kinds 
of fees remain in effect today.) 

There is some evidence that faster approval times for drugs during the 1990s 
increased R&D levels of seven major U.S. drug companies by several billion dollars 
(Vernon et al., 2009). However, one provider who we interviewed expressed concern 
that the FDA is not as careful about monitoring devices, citing the limited follow-up on 
complaints about robotic surgery.

Unpredictability and Ineffective Communication Complicate the Approval Process

Concerns have also been raised about applicants’ inability to predict what studies and 
information will be required to gain FDA approval and about ineffective communi-
cation between the FDA and product sponsors (Makower, Meer, and Denend, 2010; 
U.S. Government Accountability Office [GAO], 2012b, 2012c). There are reports 
of the FDA adding requirements for approval during the review process, as well as 
complaints about poor communication between the FDA and applicants concerning 
requirements. Reported causes of such problems include changes in FDA personnel 
responsible for an application and failure of key participants to attend important meet-
ings (Makower, Meer, and Denend, 2010). 

can be swiftly adopted to meet agency needs. A similar program at 
HHS or a large integrated delivery system might be used to identify 
promising health care technologies that could deliver better health 
at lower cost.
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There is some indication that these problems have been somewhat mitigated 
since 2010 (Edney and Larkin, 2013). Nonetheless, our interviewees expressed mixed 
views regarding whether the situation had improved. On the device side, many of our 
interviewees pointed to growing uncertainty. One said that it is becoming increasingly 
common for start-up device companies to have their applications rejected by the FDA and 
be asked to do another clinical trial [DEV3]. 

FDA Caution May Be a Root Cause of Regulatory Delay

A core mission of the FDA is to ensure that products are reasonably safe before they 
are used by large numbers of U.S. patients. Some observers believe that the FDA’s level 
of caution is excessive if viewed from the broader social perspective of appropriately 
balancing risks and benefits, particularly for certain types of products. However, there 
is some evidence that—as many researchers and commentators believe—user fees and 
quicker approvals are associated with greater post-marketing safety problems (Olson, 
2008). 

A leading cause of FDA caution may be political pressure from Congress, many 
commentators, and the public (Baciu, Stratton, and Burke, 2007; Calfee et al., 2008; 
Philipson and Sun, 2008). More specifically, injuries attributed to FDA-approved med-
ical products are tangible and tend to attract substantial attention on Capitol Hill and 
in the press, casting the FDA in a bad light. In contrast, forgone health benefits are 
intangible and receive less media and congressional attention. On the other hand, as 
reported by a member of our expert panel, excess caution may be more attributable to 
FDA staff members’ fear of making mistakes that would lead to deaths and serious 
injuries. 

Thus, the FDA faces a dilemma. The agency is under pressure from those who 
think it moves too quickly, thus jeopardizing safety; at the same time, the agency is 
criticized by those who think it moves too slowly, thus denying patients quick access 
to good medicines. The Avastin case study provides an example of the hazards of 
speeding up the process. The accelerated approval of Avastin for treating metastatic 
breast cancer was later revoked by the FDA based on results from subsequent clinical 
trials. But FDA approval allowed Avastin to secure a place on a major drug compen-
dium, thus assuring that Medicare will continue to pay for the drug’s off-label use. 
The FDA’s later revocation of its approval for the metastatic breast cancer indication 
(in response to results from additional trials suggesting troublesome side effects and 
little, if any, efficacy) did not lead Medicare to withdraw coverage of Avastin for meta-
static breast cancer. 
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Case Study Summary

Avastin for Metastatic Breast Cancer

The technology: Bevacizumab 
(brand name: Avastin) is a recombi-
nant humanized monoclonal anti-
body that binds to human vascular 
endothelial growth factor, prevent-
ing its interaction with receptors 
on the surface of endothelial cells. 
It blocks angiogenesis, the develop-
ment of new blood vessels—a pro-
cess essential for cancer growth. 
Developed by Roche/Genentech, 
Avastin is widely used as an adjunc-
tive therapy to traditional chemo-
therapies in the treatment of several 
types of cancers. 

Adoption: Avastin was adopted rapidly. The first FDA-approved use 
for Avastin in oncology came in 2004 after a successful phase III trial 
in metastatic colorectal cancer, funded by Genentech (Hurwitz et al., 
2004). Subsequently, FDA approvals were won for the second-line 
treatment of metastatic colorectal cancer (2006), non–small cell lung 
cancer (2006), and, later, other forms of cancer (National Cancer Insti-
tute, 2013). 
E2100, the clinical trial that was cited to support initial approval for use 
of Avastin in metastatic breast cancer, was published in 2007 (Miller et 
al., 2007). The FDA’s Oncologic Drugs Advisory Committee Clinical 
(ODAC) found the evidence weak on multiple dimensions: Patients 
treated with Avastin had a 5.5-month increase in progression-free sur-
vival, but no improvement in overall survival or quality of life. On this 
basis, ODAC recommended against approval. Nevertheless, the FDA 
granted “accelerated approval” of a metastatic breast cancer indication 
in early 2008; this allowed Genentech to market the drug, provided it 
conducted additional studies to address ODAC’s concerns.
FDA Approval Later revoked: In 2011, based on subsequent clini-
cal trials that found only slight improvements in progression-free sur-
vival, no net gain in overall survival, and a higher rate of serious adverse 
events in patients treated with Avastin, the FDA revoked its approval 
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for Avastin in treating metastatic breast cancer. The decision dismayed 
patients and oncologists who were convinced that the drug was ben-
eficial, regardless of the scientific evidence. They loudly protested the 
decision. 
Perverse effects of reimbursement Policy: The Avastin story not 
only highlights the dilemma posed by the pressure to quickly approve 
potential breakthrough drugs on the basis of “surrogate endpoints” 
like progression-free survival, it also illustrates various oddities in how 
physician-administered drugs are reimbursed. In 2003, federal law set 
physician reimbursement for outpatient administration of these drugs 
through Medicare Part B to the manufacturer’s average sales price 
plus 6 percent and an administrative fee; this fee went into effect in 
2005. While this temporarily lowered Part B drug reimbursements, 
of which chemotherapy drugs are the majority, it gave manufacturers 
a perverse incentive to compete on the basis of charging the highest 
price, because this encourages physicians to pick their product over 
equally effective but less expensive alternatives. In addition, the Social 
Security Act of 1993 requires that Medicare reimburse all anticancer 
drugs and biologics listed in certain drug compendia, even drugs that 
are prescribed off label. Because Avastin had secured a spot on a major 
drug compendium for use in metastatic breast cancer shortly before 
the FDA changed course, and is available for use to treat other forms of 
cancer, Medicare must continue to pay for its now off-label use to treat 
metastatic breast cancer, despite the FDA’s withdrawal of regulatory 
approval for the metastatic breast cancer indication. 
The regulator’s Dilemma: The FDA’s experience with Avastin 
illustrates the difficult balancing act that the agency must maintain 
between those who think it moves too slowly and those who think 
it moves too quickly. The agency granted accelerated approval for 
Avastin’s use in metastatic breast cancer on the basis of a single clinical 
trial using surrogate endpoints. By the time additional research deter-
mined that the drug did not increase survival or improve the quality 
of life for patients with this condition, the drug had built a loyal fol-
lowing among oncologists who profited from its use and a subgroup of 
patients who were convinced that it helped them. During the relatively 
brief time period that Avastin held accelerated approval, it secured a 
spot on major drug compendia. This ensures that Medicare must con-
tinue to pay for the drug’s use to treat metastatic breast cancer even 
though it is now off label. 
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Regulatory Risk Figures Prominently in Investment and Invention Decisions

Most of the investors and inventors we interviewed mentioned “regulatory risk” as 
a key consideration in investment decisions. Inventors and investors seem averse to 
unpredictability about whether a product will be approved and how long that will 
take. They report that greater regulatory uncertainty tends to reduce R&D efforts and 
the level of investment in particular areas. As one interviewee put it, If you are going to 
invest 500 million dollars in something, you need some confidence that the guidance you 
received from the FDA seven years ago will still apply” [DRUG2]. Another interviewee 
[INVES5] reported that substantial uncertainty regarding what the FDA would 
require for approval of type 2 diabetes treatments made both venture capitalists and 
big pharmaceutical companies reluctant to invest in the area.

 Regulatory uncertainty can be particularly problematic for smaller companies, 
which typically start with three or four ideas but eventually have to put money behind the 
idea that is furthest along (even if it is not the best idea). That means the company ends up 
with just one shot at success. This turns out to be a really risky shot with regards to the feel-
ings of the FDA [INVES3].

Another interviewee contrasted the regulatory uncertainty that product inven-
tors often experience with the regulatory clarity related to the development of HIV 
treatments [DRUG5], emphasizing that the FDA made it clear what it would require for 
approval for HIV treatments. A great deal of antiviral research was conducted, and treat-
ments emerged in a very limited amount of time. Similarly, several interviewees noted 
that the Orphan Drug Act has eased the regulatory pathway for rare conditions and 
led to increased efforts in these areas. 

The implications of regulatory cost and risk differ depending on the market 
potential of the product in question. For example, in the case of the polypill, the profit 
margins associated with such a low-cost drug may simply be too small to generate suf-
ficient return on investment to sponsor the required clinical trials or to apply for FDA 
approval—even if swift approval were assured and the pill could potentially lead to an 
extremely large public health benefit. 

One interviewee [DEV6] noted that the regulatory compliance risk in some categories 
of medical technology makes early-stage investing more challenging. Another [INVES3] 
said that over the last five years, new investments have been going into health IT that does 
not require FDA approval and health care delivery—rather than drugs and devices—
because of the lack of predictability in the regulatory environment. Another interviewee 
[DRUG1] suggested that some companies have gotten out of trying to develop drugs for 
large populations because of the high level of cost associated with the clinical trials, despite 
the fact that large populations also imply larger potential market rewards. 

How Regulatory Uncertainty Affects Investment and Invention

Longer times from the beginning of invention to approval for U.S. sales make invest-
ments in FDA-regulated products less attractive to inventors and their investors. More-



42    Redirecting Innovation in U.S. Health Care: Options to Decrease Spending and Increase Value

over, inventors and investors seem averse to regulatory risk because of unpredictability 
about whether a product will be approved and how long approval will take. Some 
drugs and devices will appear so promising to inventors and investors that they will be 
invented despite the FDA-related time and monetary costs and such risks. But many 
potential inventive efforts may be close to the margin of being unattractive to investors; 
as a result, these efforts might be deterred by additional regulatory delays and uncer-
tainty that may or may not be required to ensure product safety. 

The regulatory environment can also drive inventors and investors toward incre-
mental product improvements rather than bold, high-impact ideas. As noted by one 
interviewee [GENX8], the biggest impediment to high-value innovation—one that pushed 
developers to go in safer directions—is the difficult regulatory pathway. There’s a lot of 
uncertainty in the industry regarding what the FDA will or won’t do at any point in time. 
In sum, if the delays and uncertainties associated with the FDA process are not neces-
sary to protect public safety, then inventive efforts deterred by excess delays and uncer-
tainty may represent a lost opportunity to increase health benefits per dollar spent.

Limited Rewards for Medical Products That Could Decrease Spending

In most U.S. industries, such as consumer electronics, competition greatly benefits 
consumers because sellers vie for business by offering product improvements, lower 
prices, or both. Customers tend to buy from sellers that provide the best value, which 
is a combination of price and product quality. Thus, market competition continually 
pressures producers to reduce their production costs and to develop and price new 
products to provide greater value to consumers. 

In U.S. health care markets, however, competition does not serve consumers’ 
interests nearly as well. Price competition among medical product manufacturers is 
limited because in many cases the market fails to adequately reward products with 
the potential to lower spending. As one interviewee [DEV3] described, with medical 
devices, technology is priced as high as possible. Very few developers come to the United 
States and compete on price; it’s a zero-sum game. If the market is divided between three 
players, you don’t kill the market by coming in super cheap. Instead, you use other strategies, 
such as making sure opinion leaders like the product.

It appears that in many cases U.S. health care markets fail to adequately reward 
inventors of products with the potential to lower spending. This failure results from 
three phenomena:

1. The decisions of many providers and patients exhibit little price sensitivity. 
2. In many circumstances, providers have limited time horizons when they decide 

which products to use for which patients. 
3. Decisionmaking is fragmented within many provider organizations. 



Analysis    43

Many Patients and Providers Are Fairly Insensitive to Prices

Decreased price sensitivity reduces inventors’ market rewards for lowering prices and 
thereby reduces incentives to invent medical products that have the potential to reduce 
spending. As one interviewee [DRUG2] aptly put it, drug companies focus on profits 
when they consider pricing of a product, and not much else. The issue is elasticity. Does 
lower price get us more patients? 

Payers, consumers, taxpayers, providers, and the popular press have raised con-
cerns that prices of some drugs and devices are uncomfortably, even shockingly, high 
(Marshall, Cheson, and Kerr, 2013; Pollack, 2013; Rosenthal, 2013; Brill, 2013; Kliff, 
2013). Most fundamentally, prices of medical products are determined by sellers seek-
ing large financial rewards—for themselves and for their investors. When asked what 
factors into pricing decisions for new products, nearly all of our interviewees men-
tioned some variation of what the market will bear. What the market will bear for a 
new drug or device depends on a host of factors, including the severity of the medi-
cal condition(s) that the product addresses, the product’s effectiveness, whether there 
are other products and/or services that address the same medical condition(s), and the 
effectiveness and prices of such substitutes. For example, the market will bear very high 
prices for a new drug or device that is very effective in treating a serious medical condi-
tion and has no good substitutes (such as other branded drugs in the same therapeutic 
class and generic drugs). 

Inventors who anticipate only modest financial rewards are disadvantaged in 
obtaining needed financial capital from private investors. One developer (academic) 
said that if it were up to him [GENX13], he’d price his new technology at a level to make 
an economically viable business, but as inexpensive as possible. When he described his posi-
tion to venture capitalists who had approached him, they walked out the door. 

Key reasons for a lack of price sensitivity in health care include generously insured 
patients, FFS payment, lack of price transparency, and limitations on Medicare’s abil-
ity to consider cost in coverage and payment decisions. We next discuss these reasons 
in turn.

Generous Health Insurance Tends to Reduce Consumers’ Sensitivity to Price

About 85 percent of Americans have private or public health insurance. Those with gen-
erous insurance—by which we mean fairly low deductibles and rates of cost-sharing—
are unlikely to consider price when deciding which health services to consume. This 
is because receiving additional services costs generously insured patients little or no 
out-of-pocket costs once they have exceeded their deductibles. Instead, most if not all 
of the extra spending they generate comes out of the pockets of others, such as other 
members of their insurance pools and taxpayers. Thus, when the manufacturers’ price 
for a medical product decreases, the cost to many patients does not decrease nearly as 
much. As a result, when a new treatment comes on the market at a lower price than 



44    Redirecting Innovation in U.S. Health Care: Options to Decrease Spending and Increase Value

comparable treatments for a similar condition, many patients are less likely to switch to 
the new treatment than if they had to pay the full price out of pocket. 

Most public health insurance plans are generous. For example, most Medicare 
enrollees are in traditional FFS Medicare. Further lowering price sensitivity for many 
of these enrollees, in 2012 about 9.5 million enrollees in traditional Medicare were 
covered by Medigap insurance plans (AHIP Coverage, 2013), which decrease deduct-
ibles and cost-sharing. Thus, we expect that most people who are covered by Medicare 
are fairly insensitive to price in many circumstances. Medicaid has roughly 58 mil-
lion enrollees (FamiliesUSA, 2014), who also have low cost-sharing. However, roughly 
50 million of them are enrolled in managed care plans, which negotiate vigorously to 
keep the prices they pay for drugs and devices low (Medicaid.gov, undated).

Turning to private insurance, the RAND Health Insurance Experiment, con-
ducted during the 1970s and 1980s, investigated the price sensitivity of demand for 
medical care. The investigators estimated that a 10-percent increase in out-of-pocket 
cost of medical care would result in a 2-percent decrease in the amount of care used 
(Newhouse and the Insurance Experiment Group, 1993). Most more-recent econo-
metric estimates are in the range of the RAND estimate, including demand for pre-
scription drugs (Chandra, Cutler, and Song, 2012, pp. 408–409). Presumably, most 
consumers are insensitive to price changes that do not affect their out-of-pocket costs. 

Many privately insured Americans have generous insurance, but many do not. 
According to the Kaiser Family Foundation and Health Research & Educational 
Trust (2013), during 2013 almost 150 million nonelderly people were covered by 
employer-sponsored insurance (ESI) plans, the generosity of which differs substan-
tially across plans. Moreover, in 2011 about 11.5 million Americans were enrolled in 
high-deductible health plans (HDHPs), which are required to have deductibles of as 
least $1,200 and $2,400 for individual and families, respectively (Kulkarni, 2012), and 
annual deductibles of $2,000 to $4,000 are not uncommon. Thus, health care spend-
ing for most services delivered to HDHP enrollees is entirely out of pocket until they 
exceed their deductibles; such enrollees will tend to have fairly high price sensitivity 
until their deductibles are reached. 

It appears that recent trends have been reducing the number of Americans 
with generous insurance. For example, the prevalence (and generosity) of employer-
sponsored health insurance is declining, and the prevalence of HDHPs has been 
increasing (Carrns, 2013). Moreover, changes due to the ACA will also reduce the 
number of Americans with generous insurance. First, the 40-percent excise tax on 
especially generous ESI plans (sometimes called “Cadillac plans”) instituted by the 
ACA (to begin in 2018) will tend to reduce the number of Americans with gener-
ous health insurance (“Health Policy Brief: Excise Tax on ‘Cadillac’ Plans,” 2013). 
Second, cost-sharing rates in the bronze and silver plans that can be purchased in the 
health insurance exchanges created by the ACA will be fairly high: 40 and 30 percent, 
respectively. Even though lower-income enrollees who purchase insurance from these 
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exchanges will be eligible for tax credits—which are a form of premium support as 
that term was used by Aaron and Reischauer (1995)—the fairly high cost-sharing rates 
will give enrollees strong incentives to avoid unnecessary care and to seek lower-cost 
providers for the care they receive. (Also see Aaron, 2011.)

Another important factor tends to increase price sensitivity for drugs that patients 
self-administer. In particular, many large buyers of drugs—such as large health plans, 
employers, PBMs, and hospital chains—have market power, and they use it to nego-
tiate lower prices from drug companies. Most often, purchasers offer more preferred 
placement on formularies in exchange for lower prices, and negotiations tend to reduce 
prices from manufacturers, especially when there are several competing drugs in a class 
(Scott Morton and Kyle, 2012). However, prices paid by large drug purchasers will tend 
to lower spending only to the degree that the lower prices are passed on to consumers.

Fee-for-Service Payment Also Tends to Reduce Price Sensitivity

When consumers delegate service decisions to their physicians, as they often do, the 
question becomes the extent to which physician choices are sensitive to manufacturers’ 
product prices. A major factor tending to reduce the price sensitivity of physicians is 
FFS payment, which is still widely used by Medicare and many private insurers and 
rewards physicians who provide more services, whether or not they are truly benefi-
cial. And when physicians perform more procedures, they make more money. (See the 
implantable cardioverter-defibrillator case study summary later in this chapter.) 

Lack of Price Transparency Also Reduces Price Sensitivity

There is another reason that demand for health care is less sensitive to price than it 
would otherwise be. Consumers and physicians who make utilization decisions and 
hospitals that make purchasing decisions are often uninformed about the spending 
implications of their choices (GAO, 2012a; Gawande, 2012; Rosenberg, 2013). Even 
if they want to choose the least expensive option, they are unable to compare prices, 
or doing so is dauntingly time-consuming. One interviewee described the health care 
industry as one where you don’t know what it’s going to cost you until you get the bill—we 
need more transparency so consumers can make smarter decisions. You do more research on 
what car or refrigerator you’ ll buy than you do on health care decisions [DEV6].

Medicare Is Not Allowed to Consider Costs in Coverage and Reimbursement 
Decisions

By law, Medicare is required to cover and pay for products and services that are “rea-
sonable and necessary” for diagnosis or treatment, and cost is not a factor in determin-
ing what is reasonable and necessary (Neumann, Kamae, and Palmer, 2008; Neumann 
and Chambers, 2012). As a result, Medicare is obliged to pay for some medical tech-
nologies that are not cost-effective (Chambers, Neumann, and Buxton, 2010), even 
when there are equally effective options that are less expensive. However, some evi-
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dence suggests that cost-effectiveness information may play a role in some national 
coverage decisions (Chambers et al., 2011). 

Over the years, Medicare has taken a number of steps to try to reduce program 
costs. Some of these initiatives, such as the prospective payment systems that have been 
implemented in many service settings, have been successful. Payment to Medicare 
Advantage (Part C) plans—which now cover 29 percent of Medicare beneficiaries—is 
capitated. In addition, the ACA also mandates a number of cost-reducing demonstra-
tions: ACOs with shared cost savings, bundling of more comprehensive episodes of 
care, and competitive pricing for medical supplies. Demonstrations are being con-
ducted by CMS’s Innovation Center (CMS, undated [a]) and the Patient-Centered 
Outcomes Research Institute (PCORI) to support its mission “to answer questions 
important to patients and meaningfully involve patients and others across the health-
care community at all stages of the research process” (PCORI, 2014). Moreover, prices 
paid to drug manufacturers for enrollees in Medicare Part D drug plans—which are 
administered by private health insurers—are negotiated by these insurers, who use pre-
ferred formulary placement as the carrot.

In some cases, Medicare’s prohibition against considering cost-effectiveness may 
undermine the value of services provided to Medicare enrollees. To make matters worse, 
private payers often follow CMS’s lead in determining their coverage policies and the 
structure of their payment policies (such as use of prospective payments), although 
they do not necessarily use Medicare payment rates generally or rates for new technolo-
gies. For example, regarding devices, Medicare’s “decisions and methods are followed 
by most private payers” (Zenios, Makower, and Yock, 2010, p. 507). One interviewee 
[COV3] said the conventional wisdom is that private payers followed Medicare’s lead on 
coverage, although he was not aware of any systematic evidence of this. Another insurer 
we interviewed [COV4] said that his organization did closely watch what CMS does, 
but those decisions are not the final determinant. Thus, to the extent that some Medicare 
policies undermine value for services provided to Medicare enrollees, the policies may 
also undermine value for services provided to many enrollees in private health insur-
ance plans.

Limited Time Horizons and Fragmented Decisionmaking

In many instances, the individuals or organizations making a decision to use (or not 
use) a particular health care product do not reap the full financial benefits (including 
future avoided costs) of that use. This phenomenon affects a wide range of medical 
technologies—but seems particularly important for diagnostics, treatments for chronic 
conditions, and preventive services—as well as the adoption of HIT. (See the EHR 
case study summary.) When limited time horizons and fragmented decisionmaking 
are factors, the demand for medical products that could help reduce spending will tend 
to be lower than if the entities that make purchasing decisions were able to capture all 
of the benefits of the lower spending. 
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Case Study Summary

Electronic Health Records

The technology: Electronic 
health records (EHRs) include a 
variety of medical documentation 
systems “generally focused on 
medical care,” including patient 
information, diagnoses, proce-
dure codes, and medications. 
Adoption: EHRs were envi-
sioned as early as the 1950s, with 
the testing of computer-based 
medical histories. Development 
of early medical information 
systems occurred in the 1960s 
and 1970s, with financial sup-
port from federal agencies, some 

large hospital systems, and professional associations. Creation of health 
maintenance organizations and their need to document care drove 
early adoption of EHRs and broadened uptake, but most health care 
systems self-funded their EHRs. Multiple studies project large poten-
tial benefits from adoption based on optimistic assumptions regarding 
uptake, interoperability, and implementation.
The hIteCh Act Offered Financial Incentives for Adoption: 
Through the Health Information Technology for Economic and Clini-
cal Health (HITECH) Act, a provision of the American Recovery and 
Reinvestment Act of 2009, the federal government injected billions 
of dollars in incentives into the health care system to spur adoption 
and “meaningful use” of EHRs. To date, roughly 55 percent of eli-
gible physicians and nearly 4,000 hospitals have taken advantage of the 
HITECH Act’s incentives. 
Multiple Barriers to Adoption remain: Rapid adoption of EHRs 
has been hindered by a variety of factors, including a fragmented mar-
ketplace, changing federal incentives, provider uncertainty about the 
regulatory landscape, concerns about limited usability, and a general 
lack of interoperability between systems. Uptake has been particularly 
slow among smaller hospitals and physician groups, and cost remains 
a concern. Many providers perceive that payers and vendors reap the
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economic benefits of an EHR, while providers bear the cost of 
implementation. 
Although connectivity—the ability to share data through a health 
information exchange—was an important requirement in the 
HITECH Act, rules issued by the HHS to guide implementation 
of the act watered down this requirement. The practical effect of 
this policy decision was to promote adoption of existing platforms, 
rather than encourage the development of interoperable and inter-
connected systems. Provisions in the ACA will raise the bar for 
physicians and hospitals to qualify for federal incentives in 2014. 
If implemented as drafted, they will enhance interoperability and 
should substantially increase the value of EHRs to health care pro-
viders and patients.
Current Major Players—vistA and epic: To illustrate how market 
forces and public policy shape adoption of EHRs, consider two of the 
largest and most influential EHRs in the United States today—VistA 
and Epic. 
vistA, the Veterans’ Health Information Systems and Technol-
ogy Architecture, has been implemented throughout the Veterans 
Health Administration. Intensively studied since its inception, VistA 
has been credited with reducing costs, improving patient care, and 
enhancing clinical outcomes in the VA health care system (Brown 
et al., 2003; Rundle, 2001). Because its architecture is designed to 
enable the ready retrieval and analysis of clinical data, it has proven 
to be a powerful tool for quality improvement and health services 
research. VistA incorporated, and in some instances pioneered, sev-
eral useful features, including computerized order entry, electronic 
prescribing, bar code medication administration, and embedded 
clinical guidelines. 
VistA’s success has been attributed in large part to the collaborative 
nature of its development. Clinicians and information technology 
(IT) experts worked together to design its user interfaces and patient 
record system. Equally if not more important, because VistA is built on 
a standard code and maintains data-sharing capability between sites, it 
is fully interoperable within the VA. 
Despite its known strengths and many favorable reviews by physicians, 
VistA has not been enthusiastically embraced by the private market. 
Medsphere, a company created to market OpenVista (a version of VistA 
adapted for commercial use) and related products, has a modest foot-
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Often the health benefits from using a drug, device, or HIT are not realized 
until years in the future, at which time the patient is likely to be covered by a different 
insurer. When this is the case, the later insurer will obtain the financial benefits associ-
ated with the (long-delayed) health benefits. For example, consider effective hyperten-
sion medications or cholesterol-lowering drugs. Use of such drugs for patients enrolled 
in private health plans may prevent heart attacks that would have occurred years later 
when many of these patients will be enrolled in Medicare. Thus, part of the social ben-
efit of the decision accrues to Medicare, not to the insurer or provider who paid for the 
drug. 

hold in the market, but most hospitals and providers have purchased 
commercial products that they believe are better designed to meet their 
needs, particularly billing. 
epic is a privately held company that develops, installs, supports, and 
owns its proprietary technology. Among Epic’s 260-plus clients are 
most of the United States’ elite academic medical centers. Epic does 
customized installations for each client, allowing health care systems 
to tailor Epic’s applications and functionality to meet their own needs. 
But customizability limits Epic’s interoperability between sites and 
hinders its capacity to communicate with other EHRs. Certain aspects 
of Epic’s architecture, including its reliance on free text entry, hinder its 
utility as a health services research tool.
Notwithstanding these limitations, Epic is highly successful com-
mercially. According to a recent article in Forbes magazine, “By next 
year [2013], 127 million patients or nearly 40% of the U.S. popula-
tion will have its medical information stored in an Epic digital record” 
(Moukheiber, 2013).
The ehr “Productivity Paradox”: When other U.S. industries 
adopted IT in the 1970s and 1980s, productivity growth initially fell. 
However, when these industries redesigned their IT systems to make 
them more usable by employees and customers and redesigned work 
processes to take advantage of IT’s capabilities, productivity soared. 
Health care has yet to take a similar approach. It is not known how 
use of EHRs in the United States will evolve, but two points are 
clear: (1) EHRs are here to stay, and (2) how they are designed and 
employed will profoundly influence the quality, efficiency, and cost 
of American health care for decades to come. 
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One interviewee [PROV3] described the challenges faced by payers in fully 
accounting for value: Patient populations in insurance plans are not there for life. The 
average duration of membership in a Medicaid program is eight months. How do you 
manage value measurably? We may not see an effect, but someone will. Another inter-
viewee told us that [DRUG 5] Payers tend to have a short-term perspective. A life saved in 
the future provides no financial value. Payers do not benefit from cancer prevention through 
screening. In the context of preventive services, some of which could decrease spending, 
another interviewee [GENX1] reported, when you look at preventive services, the reason 
that developers are deterred or discouraged from creating high-value technology that lowers 
overall spending revolves around reimbursement . . . . we can’t set future value to justify the 
price of preventive services. There’s no market incentive. 

In addition, when a health system is siloed—i.e., decisionmakers consider the 
costs and benefits for only part of an organization—few, if any, decisionmakers account 
for benefits or costs that accrue outside of their silos. One interviewee described the 
problem as follows: [GENX12] Let’s say you have a new diagnostic technique and it gives 
you a huge benefit in timely diagnosis of a very contagious disease versus, say, a baseline and 
slower technique. Those making the buy decision [in the lab] are compartmentalized. What 
determines the purchase is the profit/loss assessment for their department [the lab], the price 
per unit and running cost in the lab component. They have no ability to analyze or account 
for benefits that accrue to other departments [such as the ER] from the time advantage in 
triaging the patient. That will be picked up in the profit and loss statement of another dis-
connected unit. There’s little ability to do longitudinal holistic decisionmaking and evalu-
ation of cost-benefit. 

Limited time horizons and fragmented decisionmaking have played substantial 
roles in the development, adoption, and use of HIT, as highlighted in our EHR case 
study. Several studies projected large potential benefits from EHR adoption based on 
optimistic assumptions regarding uptake, interoperability, and implementation. The 
potential benefits of well-implemented EHRs extend well beyond the providers who 
must make the investment in the technology and bear the costs of implementation. As 
one interviewee described [HIT1], Payers could potentially use data to better target reim-
bursements; developers could access data from EHRs to study the effectiveness to treatments. 
Instead, HIT providers have developed business models that respond to organizational 
pressures of potential customers by creating EHRs that provide direct benefits to the 
organization making the investments, not just payers downstream.

The U.S. government has tried to shape the market for HIT by offering monetary 
incentives for adopting EHRs and using them to exchange information and improve 
the quality of care. The Health Information Technology (HITECH) Act, which is 
part of the American Recovery and Reinvestment Act of 2009, provided $19 billion for 
HIT investment, including payments to providers for adopting certified EHRs dem-
onstrating “meaningful use.” The MU criteria have been rolled out in stages. The first 
stage focused on the electronic capture of health information by the provider and elec-
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tronic access to health information by patients. The second stage focused on enabling 
and promoting the exchange of electronic health information among providers and 
between patients and providers. The third stage is pending and is expected to focus on 
the use of electronic information to improve the quality of care. 

But despite satisfying the MU criteria, most systems have very little capability to 
share information; i.e., they have poor interoperability capabilities that greatly reduce 
their value (Executive Office of the President, 2010; Hare, 2010). Moreover, many 
providers are dissatisfied with their EHR systems (Eastwood, 2013). In an effort to 
overcome or mitigate the interoperability problems, in March 2013 several provid-
ers of EHRs formed a nonprofit organization called CommonWell Health Alliance 
(CommonWell Health Alliance, 2014; Herper, 2013).

Inadequate Rewards for Products That Decrease Spending

We have no quantitative empirical information about the average market rewards for 
inventing products that tend to decrease spending relative to those that increase it; such 
information would be extremely challenging—and perhaps impossible—to develop. 
But we do believe that the theoretical arguments suggesting inadequate market rewards 
for such products are strong and deserve to be seriously considered. 

We are not suggesting that market rewards are never adequate to spur invention 
of products that would tend to decrease spending. In fact, me-too drugs are likely to 
help reduce drug acquisition costs for such large buyers as large health systems, hospi-
tal chains, and PBMs because they increase such buyers’ bargaining power relative to 
drug manufacturers. To the extent that savings are passed on to consumers rather than 
being added to profits of large drug purchasers, me-too drugs will tend to decrease U.S. 
spending on health care. But such examples may be more the exception than the rule. 
For example, health economist David Cutler—a leading proponent of the view that, 
averaged over all technologies, health benefits of new technologies have been worth the 
extra spending—has written, “In some cases, new technologies replace more expensive 
existing treatments and thus save money, but this is rare” (Cutler, 2004, p. 71). 

Perhaps most important, when the market rewards for inventing products that 
are likely to decrease spending are inadequate, there may be public or private policy 
initiatives that could improve the financial attractiveness of inventing these products.

Implications for Inventors and Investors

Weak market demand for medical products that could decrease spending limits the 
market rewards for inventing new products that have such potential and, as a result, 
limits incentives for inventing such products. Little price sensitivity of many patients 
and providers, limited time horizons, and fragmented decisionmaking play roles in this 
regard. The cardiovascular polypill is an example of a product that has great potential 
to increase value but is stalled by low potential profits. 
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In sum, reduced financial rewards due to several institutional features of U.S. 
health care make many inventors and most private investors less willing to support the 
invention of medical products that could reduce spending. As a result, such products 
will be less likely to be invented and be offered for sale in the United States.

Treatment Creep

The value of a treatment or diagnostic test depends on the health benefits it provides 
for the patients who use it. Broadly speaking, treatment creep is defined as the use of 
a medical product for patients other than the originally intended users. Some forms 
of treatment creep can be socially desirable. For example, as physicians become more 
experienced with and adept at performing a procedure, it might become appropriate 
for more patients, such as those who are frail. 

In contrast, undesirable treatment creep occurs when a medical technology that 
provides substantial health benefits to a particular subpopulation is used for other 
patients for whom the health benefits are much smaller or completely absent (Bentley 
et al., 2008, p. 644). Our case study of the implantable cardioverter-defibrillator (ICD) 
illustrates this phenomenon. 

Case Study Summary

Implantable Cardioverter-Defibrillator

The technology: An implantable 
cardioverter-defibrillator (ICD) is 
an implantable device consisting of 
a small pulse generator (roughly half 
the size of a smartphone) and one 
or more thin wire leads threaded 
through large blood vessels into the 
heart. ICDs are designed to sense a 
life-threatening cardiac arrhythmia 
and automatically provide a dose of 
direct current (DC) electricity to jolt 
the patient’s heart back to normal.
Originally, defibrillators delivered 

jolts of DC electricity through external paddles placed on the patient’s 
chest. The first internal defibrillator was surgically implanted in 1980 
at the Johns Hopkins Medical Center by Dr. Levi Watkins and Vivien 
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Thomas, pioneering African American medical researchers. In 1985, 
the FDA approved the first implantable defibrillator. The first transve-
nous defibrillator lead was approved in 1993.
Initial Adoption for Secondary Prevention: ICDs were first used for 
secondary prevention of sudden cardiac death. Patients in this group 
were defined as having survived a prior cardiac arrest or an episode 
of sustained ventricular tachycardia. Trials published between 1997 
and 2000 proved the lifesaving worth of the technology and formed 
the rationale for the American Heart Association guidelines for use of 
ICDs in secondary sudden cardiac death prevention.
expansion to Primary Prevention: Subsequently, a series of costly 
clinical trials sponsored by public-private partnerships provided evi-
dence of the value of ICDs in primary prevention for patients with and 
without ischemic heart disease. The Sudden Cardiac Death in Heart 
Failure Trial published in 2005 serves as the basis for current guide-
lines and payment coverage in this population.
not All Groups Benefit: These trials also identified subgroups for whom 
ICD therapy provides little or no benefit, such as patients who are under-
going bypass surgery or in the early period following a heart attack, the 
first three months following coronary revascularization, severe heart fail-
ure (New York Heart Association Class IV), and those with newly diag-
nosed heart failure. In these cases, there is no evidence that implanting 
an ICD increases survival or improves the patient’s quality of life.
Diffusion enabled by Medicare’s Decisions: Because ICDs are 
costly, their diffusion has been largely driven by whether or not public 
and private payers will pay for the technology. Because private insur-
ance companies generally follow Medicare’s lead, CMS has played an 
important role in enabling ICD diffusion. 
Medicare’s decision to cover use for secondary prevention was rela-
tively straightforward, and Medicare issued its first coverage decision 
in 1986, one year after the FDA approved ICDs. The decision regard-
ing whether to expand coverage of ICD therapy to primary prevention 
was much more controversial because the benefits were less clear and 
the financial consequences were much greater. Nevertheless, as more 
clinical trial results were reported, CMS expanded coverage. 
A pivotal decision was reached in 2003, when Medtronic Inc. released 
preliminary data from a trial that included patients with ejection frac-
tions (volume of blood pumped from the heart with each heart beat) of 
30 percent (about 60 percent of normal function) or less due to either 
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nonischemic or ischemic heart disease. The company pressed CMS to 
expand coverage to include this larger group of patients. CMS con-
sulted with other ICD manufacturers and with professional societies 
and elicited public comment on multiple occasions. Ultimately, CMS 
determined that ICDs were “reasonable and necessary” for primary 
prevention of sudden cardiac death (SCD) in this much larger group 
of patients. Implantations grew by 20 to 30 percent annually between 
1985, the year ICDs secured FDA approval, and the mid-2000s. Today, 
primary prevention accounts for four out of every five ICD implants. 
To ensure that its decision produced the benefits promised by manu-
facturers and experts, CMS specified that it would reimburse providers 
only if patients receiving an ICD for primary prevention were enrolled 
in an FDA-approved clinical trial, a clinical trial managed by CMS, 
or another organization’s approved treatment registry (McClellan and 
Tunis, 2005). (The policy, known as “coverage with evidence develop-
ment,” is similar to the FDA’s “accelerated approval” process.)
health Impact: Numerous trials have shown that ICDs significantly 
reduce rates of death from SCD when implanted in properly selected 
patients. However, there are no published studies that quantify how 
ICDs have changed the overall incidence of SCD. 
In addition, ICDs are often implanted in patients who are less likely to 
benefit. Based on clinical trials, the American Heart Association rec-
ommends against implanting ICDs in certain clinical contexts and for 
certain groups. Unfortunately, clinicians often ignore this guidance. 
Among 25,000 patients enrolled in the National Cardiovascular Data 
Registry’s ICD Registry, nearly one in four received an ICD for a non–
evidence-based indication.
Cost-effectiveness: ICDs are not risk-free: An ICD may inappro-
priately deliver one or more painful shocks. The site of implantation 
can become infected. ICD leads can fracture. Cost-effectiveness stud-
ies estimate that the cost of implanting an ICD for primary preven-
tion of SCD is between $34,000 and $72,000 per quality-adjusted 
life year (QALY) gained, a number in the general ballpark of treating 
end-stage renal disease, which Medicare uses as a reference point for 
cost-effectiveness comparisons. However, the analyses do not consider 
the cost of potential complications, such as infection or inappropri-
ate shocks, or their effect on a patient’s quality of life. In addition, the 
studies assumed implantation of a single-chamber ICD. Today, more 
than two-thirds of patients receive a far more expensive dual-chamber 
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In some cases, use of a technology can even be harmful to health. An example is 
CT scanning, the use of which is growing rapidly. CT scans subject the human body 
to between 150 and 1,100 times the radiation of a conventional X-ray. It has been esti-
mated that increasing use of head, chest, abdominal, and pelvic CT scans—one-third 
of which appear not to be “justified by medical need”—may be responsible for as many 
as 2 percent of all cancer cases in the United States (Brenner and Hall, 2007). 

Treatment creep also describes situations in which the risk of a mistaken diag-
nosis can lead patients to undergo a painful or risky treatment that is unnecessary or 
unproven to work for their problem. For example, the rapid uptake and dissemination 
of PSA screening triggered a marked increase in the diagnosis and treatment of prostate 
cancers, many of which would have remained clinically occult or produced indolent 
disease that would have never harmed the patient. The risk of mistaken diagnosis per-
tains to other cancers as well (Esserman, Thompson, and Reid, 2013; Orenstein, 2013). 

Manufacturers Can Promote Low-Value Use

Manufacturers engage in permissible practices that can sway physicians, patients, and 
payers to use products in ways that do not provide good value—for example, manu-
facturers may provide support for research studies that are not up to FDA standards 
(Stafford, 2008; Pstay and Ray, 2008; Mello, Studdert, and Brennan, 2009). These 

device, although such devices have not been found to improve out-
comes and are associated with more complications. 
“treatment Creep”: The rapid diffusion of ICD technology was likely 
driven by a series of positive clinical trials; the encouragement of manu-
facturers; and, most importantly, the willingness of CMS to progressively 
expand the population of patients who qualify for coverage. Professional 
societies and groups have attempted to place reasonable boundaries on 
the use of ICDs. However, such guidelines are often ignored.
CMS’s coverage with evidence development policy makes ongoing assess-
ment of ICDs possible. With increasing data on the effectiveness of 
ICDs, cardiologists can provide more individualized assessments of 
likely benefits and risks. In carefully selected patients, implantation of 
an ICD saves lives at a price per QALY in line with other costly but 
widely accepted life-sustaining technologies, such as renal dialysis. The 
challenge with ICDs and other high-technology devices is to limit 
their use to patients who are most likely to benefit and discourage their 
implantation in patients who are unlikely to benefit from this expen-
sive and potentially hazardous technology.
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dynamics are illustrated in the ICD case study, where the rapid diffusion of ICD tech-
nology was driven by favorable clinical trials on narrow populations, the encourage-
ment of manufacturers, and, most importantly, the willingness of CMS to progres-
sively expand the population of patients who qualify for Medicare coverage for the 
device. Professional societies and groups have attempted to place reasonable boundaries 
on the use of ICDs, but such guidance is often ignored. 

Physicians and patients can be easy to sway. When a diagnostic test is available, 
doctors—partly in response to concerns about medical malpractice claims (Carrier, 
Pham, and Rich, 2013)—and patients alike want to know what condition they may be 
dealing with, even when there may be no treatment once it is diagnosed. As described 
by one interviewee [COV3], There is a lot of demand for extra testing to rule things out. We 
want a better picture or diagnosis, even if that information has no value in terms of targeting 
treatment. There is a lot of diagnostic use going after small risks. People want to know, and 
the negative consequences may outweigh the benefits. Clinicians often emphasize the poten-
tial benefits of a treatment but fail to inform patients about potential risks or side effects. 

PSA testing to screen for prostate cancer is a case in point. (See the prostate-
specific antigen case study summary.) This blood test has been heavily promoted for 
years, and Medicare coverage is mandated under federal law. Although PSA testing 
boosts health care spending for follow-up testing, biopsies, treatments, and manage-
ment of treatment-related side effects, there is little evidence that the test has reduced 
death rates caused by prostate cancer.

Case Study Summary

Prostate-Specific Antigen

The technology: Prostate-
specific antigen (PSA) is a pro-
tein secreted by the prostate 
gland. Low levels of PSA are 
present in the serum of all men, 
but elevated serum PSA levels 
correlate with a higher likeli-
hood of having prostate cancer.
Adoption: PSA testing was first 
used in the late 1980s to moni-
tor prostate cancer treatment; 
the FDA approved PSA testing 
for prostate cancer screening 
in 1994. Even before approval, ©
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PSA testing became widespread among cancer-free men. Rapid imple-
mentation led to a sharp spike in the prevalence of detected disease, 
not because incidence of prostate cancer was rising, but because the 
test detected many localized cancers in otherwise asymptomatic men.
PSA screening was enthusiastically supported by professional organiza-
tions and the public; the Balanced Budget Act of 1997 mandated fed-
eral coverage of the test. Subsequently, CMS approved PSA testing in 
a national coverage determination process, effective January 1, 2000. 
Since then, frequency of PSA testing has nearly doubled. Pharmaceuti-
cal firms and some patient groups lobbied vigorously to promote PSA 
use. Many continue to do so.
Studies have Determined That widespread Screening Causes 
More harm Than Good: Despite PSA screening’s initial promise, 
multiple studies in the United States and in Europe have found that it 
does not reduce prostate cancer–specific mortality. Moreover, screen-
ing is associated with substantial harms caused by over-diagnosis and 
the complications that can occur from aggressive treatment. 
Despite Official recommendation Against Its use, Medicare 
Must Cover PSA testing: Based on unfavorable findings, in 2012 
the United States Preventive Services Task Force recommended against 
routine PSA screening for prostate cancer because the harms of screen-
ing outweigh the potential benefits. However, because federal law has 
not been changed, Medicare must still pay for the test’s use, as well 
as for the subsequent biopsies, surgical procedures, nonsurgical treat-
ments, and complications that these procedures can cause.
unintended Consequences: When PSA testing was invented, it was 
hoped that it could detect cases of prostate cancer at a time when defin-
itive treatment could be curative. Rapid dissemination of the technol-
ogy triggered a surge in diagnoses, biopsies, and treatment of hidden 
prostate cancers, many of which would have caused no trouble during 
the patients’ life spans. Since then, studies have determined that broad-
based PSA testing has little impact on overall mortality from prostate 
cancer. It has, however, boosted health care spending and lowered the 
quality of life of individuals who are living with various complications 
of overly aggressive treatment or the anxiety of knowing they have 
cancer—even if, had it remained undetected, it may have never both-
ered them over the course of their lives. 
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Defensive Medicine Is a Form of Treatment Creep

Medical malpractice laws hold clinicians financially liable for patient injuries caused 
by negligent care. It is unknown how much these laws contribute to patient safety, and 
many argue that there are better ways to promote patient safety. 

There is no doubt, however, about the existence—as distinct from the magnitude—
of a value-decreasing effect of medical malpractice laws and litigation. In particular, 
exposure to liability lawsuits undoubtedly leads some physicians to engage in “defensive 
medicine”—care that will not benefit patients and would not be delivered if it were not 
for clinicians’ concerns about avoiding litigation. Such services include diagnostic testing, 
surgical procedures, and drug prescribing that provide low value and increase spending.

The extent of defensive medicine is unknown. Surveys of physicians indicate that 
they themselves engage in this behavior or that they believe the practice is widespread 
(Studdert et al., 2005; Bishop, Federman, and Keyhani, 2010; Sethi et al., 2012). 
Efforts to statistically link exposure to medical malpractice to wasteful care, however, 
have typically estimated fairly small impacts (Sloan and Shadle, 2009; Thomas, Ziller, 
and Thayer, 2010).

Off-Label Use of Medical Products Is Widespread, but Health Effects Are Unknown

FDA approval is required for the sale and use of a prescription drug or medical device 
in the United States. Such approvals are based on human (clinical) and other studies 
assessing the benefits and risks of drugs or devices in treating a particular condition, 
which are detailed on the product’s FDA-regulated label. However, physicians are—as 
matters of law and policy—free to use drugs and devices as they and their patients see 
fit, including for what is called “off-label” use—that is, for conditions that have not 
been approved by the FDA. Physicians often prescribe off label, usually without any 
supporting evidence that the use of the drug or device will benefit the patient (Radley, 
Finkelstein, and Stafford, 2006), including orphan drugs (drugs intended to treat rare 
conditions; Kesselheim et al., 2012). 

There are legal restrictions on how drug and device manufacturers promote (e.g., 
advertise) their products for off-label use (Mello, Studdert, and Brennan, 2009). But 
several of our interviewees emphasized that off-label use is widespread/ubiquitous, and 
there are little or no data about its implications for health or for spending. Many clinicians 
don’t understand what uses have and have not been studied once a technology is on the 
market, and few read the warning labels (DEV2). Clinician and patient preferences to 
use the latest, cutting-edge technology are often accommodated, even in cases in which 
use of the technology has low value because a less costly treatment provides comparable 
health benefits or because the patient is not sick enough, or is too sick, to benefit. 

It Is Difficult to Control Undesirable Instances of Off-Label Use

Public and private insurers could refuse to pay for off-label or inappropriate use—and, 
in fact, this is common according to coverage rules; however, in practice, effective 
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enforcement of such restrictions is rare. Although some payers do try to exert such con-
trols, one interviewee emphasized that every time a plan does these things, it costs money. 
There are administrative expenses to get at this problem [COV4]. Moreover, Medicare 
rules explicitly allow payment for off-label use for cancer treatments (and a handful 
of other specialty drugs) as long as they are reported to be appropriate for the clinical 
situation in one or more specified compendia (Tillman et al., 2009; Bach, 2009). (See 
the Avastin case study summary earlier in this chapter.)

To the extent that private insurers enforce restrictions on off-label use, they appear 
to be largely focused on cases where extremely expensive treatments are being used to 
address conditions that do not pose serious health risks. Relatively expensive imaging 
technologies provide examples. In particular, it is widely believed that CT, magnetic 
resonance imaging (MRI), and positron-emission tomography (PET) can have very 
large health benefits relative to alternative technologies in selected circumstances, but 
they are often used in situations where the health benefits are small or patients are 
harmed (Chandra and Skinner, 2012).

One interviewee [COV3] suggested that payers are trying to manage utilization 
of drugs and devices more aggressively than they have in the past. Payers are doing this 
more and more and have better capacity with data systems to support these efforts. They’d 
like to target those most likely to benefit defined by clinical characteristics. . . Their abil-
ity to do this depends on the provider and payer data systems. It also varies across payers 
and patient groups. Another interviewee suggested that lack of data on utilization and 
patient conditions can impede utilization management. Simply looking at claims data is 
insufficient [COV4]. 

An alternative to payment restrictions and monitoring is a tiered pricing or tiered 
reimbursement system, where the amount that patients pay for a particular treatment 
and/or the amount providers are paid depends on the diagnosis; this is an example 
of value-based insurance design (Fendrick, Smith, and Chernew, 2010; University of 
Michigan Center for Value-Based Insurance Design, 2013). One interviewee noted 
that this concept is easy to say but hard to implement [GENX11]. Among the challenges 
are dealing with treatments where the value varies across groups of patients—how do 
you handle a drug that’s lifesaving for a small subset of patients [GENX11]? 

Treatment creep is encouraged by FFS payment arrangements in which treating 
more patients leads to higher revenues, and in many instances higher profits, for health 
care providers. Moreover, a lack of sound evidence about the appropriate patient popu-
lation for a technology (Newhouse, 2002; Chandra, Cutler, and Song, 2012; Chandra 
and Skinner, 2012) leaves much room for principled disagreement about the likely health 
benefits from using a particular technology for a particular patient. Such instances of 
“gray-area medicine” provide wide scope for financial incentives to result in low-value uti-
lization (Chandra, Cutler, and Song, 2012). The growing use of ICDs is a case in point.
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Treatment Creep Can Substantially Affect Incentives for Innovators

Because treatment creep is fairly common and has substantial financial implications, this 
phenomenon is likely a major consideration in shaping the incentives of product inventors 
and investors and, in turn, their decisions about which potential new medical products 
will and will not receive substantial investments. For example, one interviewee [DRUG2] 
indicated that companies will sometimes focus on one population to get over regulatory hurdles 
and then shift the focus for longer-term marketing [DRUG2]. This strategy is predicated 
on a manufacturer’s expectation that once FDA approval for even a narrow indication is 
secured, use can be expanded to indications that are not approved by the FDA. 

On the payment side, one interviewee noted that a manufacturer may obtain a 
payment rate for a technology introduced to treat a rare medical condition; as use of the 
technology expands beyond the original population, however, the high payment rate may 
not be reduced. For small companies in particular, the revenue generated through the 
initial (smaller) market can be used to further expand the market—making an other-
wise unviable business strategy viable or even lucrative [DRUG2]. 

To the extent that treatment creep into low-value utilization provides substantial 
rewards for inventors and investors, it tends to encourage invention of products that 
deliver less value at the expense of efforts to invent ones that are likely to help further 
our policy goals. 

Medical Arms Race

The “medical arms race” refers to an environment in which health care providers com-
pete for business by offering new high-tech services rather than by lowering prices. This 
strategy relies on two widely held provider and patient beliefs: New technology is better 
than old, and expensive technology is better than inexpensive. (The fact that hospitals 
and other providers advertise the availability of high-tech treatments to patients—on 
radio and billboards, for example—provides evidence that many patients prefer high-
tech treatments.) When these beliefs are erroneous—and they sometimes are—they 
drive demand for expensive new technologies and products above and beyond what 
would be warranted by their true clinical advantages over alternative medical interven-
tions. This is not to deny that in some instances medical arms races could be socially 
beneficial—for example, when a new high-tech treatment provides good value relative 
to alternatives. Our concern—and the focus of the present discussion—is medical 
arms races that are socially undesirable and what might be done to mitigate their det-
rimental effects on spending and value.

The Classical Medical Arms Race

The nature of the medical arms race has evolved over the past several decades. The clas-
sic form involved hospitals in a local health care market trying to increase their patient 
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volume by adopting cutting-edge medical technologies—often in the form of expensive 
medical equipment—in order to induce community physicians to practice in and admit 
their patients to those hospitals. The first systematic empirical evidence related to the 
classical medical arms race showed that hospital costs in more-competitive hospital mar-
kets tended to be higher than in less-competitive markets (Robinson and Luft, 1987). 
The interpretation of this pattern was that—unlike many other markets in which price 
competition tends to lower costs and prices—in many instances hospitals competed for 
physicians and patients on perceived quality (which may or may not reflect true quality). 

The medical arms race was attenuated during the mid-1980s through the mid-
1990s, a period during which managed care and health maintenance organizations 
(HMOs) “owned the patients” and used the threat of selective contracting to bargain 
with providers. As a result, hospitals that wanted to be in an insurer’s network com-
peted for patients by accepting lower payment rates, which put downward pressure 
on costs (Keeler, Melnick, and Zwanziger, 1999; Melnick and Keeler, 2007; Devers, 
Brewster, and Casalino, 2003).

The New Medical Arms Race

Since the mid-1990s, the managed care backlash and the growth of multihospital sys-
tems has greatly reduced the bargaining power of health plans, and a new form of the 
medical arms race and non-price competition has appeared (Devers, Brewster, and 
Casalino, 2003; Brennan, Bodenheimer, and Pham, 2006; Melnick and Keeler, 2007). 
Hospitals now compete among themselves and with other kinds of facilities. Much of 
this competition involves “specialty service lines” that are organized in various ways 
and focus on, for example, cardiac, oncology, or orthopedic care. This new medical 
arms race involves competition for patients through physician choices and by advertis-
ing directly to consumers (Brennan, Bodenheimer, and Pham, 2006). 

Patients tend to assume that newer, more expensive technology is more effective 
(Korobkin, 2012). When it comes to high-tech screening and diagnostic equipment, 
patients are especially apt to lean toward new technology. Even when there is no evi-
dence of the technology’s superiority, patients view limitations on its use as an effort on 
the part of payers to save money (Schleifer and Rothman, 2012). Moreover, the spend-
ing implications of technologies that increase cost are of little, if any, concern to well-
insured patients because most or all of the extra spending will be paid for by others.

Expensive and Controversial Medical Equipment Remains Prominent

The surgical robot exemplifies both the classical and new medical arms race. The avail-
ability of robotic surgery is used to attract physicians and patients to a facility even in 
the absence of evidence that robotic surgery is better than traditional treatments. As 
described by one interviewee [DEV3], marketing robotic surgery to hospitals for use in 
prostate surgery was “genius.” The idea of a small incision with the robot was attractive 
given the nature of the surgery, but there was no evidence that using the robot improved 
health outcomes. (See the robotic surgery case study summary.)
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Case Study Summary

Robotic Surgery

The technology: Robotically assisted 
laparoscopic surgery couples the sur-
geon’s movements to those of a remote-
controlled robot, thus eliminating 
tremor. Pioneered in the 1980s, roboti-
cally assisted surgery spread widely into 
surgical procedures in cardiology, car-
diothoracic surgery, general surgery, 
urology, gynecology, pediatrics, vascu-
lar surgery, neurosurgery, and orthope-
dics (Glassman et al., 1992; Camarillo, 
Krummel, and Salisbury, 2004; Mack, 
2001).

rapid Adoption, Substantial Cost Increase: Over the past five to 
seven years, robotic technology has been rapidly adopted in both Europe 
and the United States. In 2010, more than 200,000 robotically assisted 
procedures were performed (Barbash and Glied, 2010; Zhao and Liu, 
2012; Matthews, 2012). But proliferation has come at substantial cost: 
Overall, robotic assistance increases the cost of a typical surgery by 
approximately 13 percent. The da Vinci Surgical System, although not 
the first system introduced, currently dominates the market. 
Adoption has been most dramatic in prostatectomy procedures. 
Although the technology has been available for a little more than a 
decade, about 80 percent of all radical prostatectomies in the United 
States today are performed with robotic assistance (Su, 2010). Recent 
increases in the surgical treatment of prostate cancer appear to be 
largely driven by acquisition of robotic surgical systems. 
Increasingly Profound effects on health Care Practice, train-
ing, and Spending: Initially, the primary effect of robots appeared to 
be attracting surgical volume to the hospitals that acquired them. By 
2009, the 35 percent of hospitals that had one or more surgical robots 
performed 85 percent of all radical prostatectomies (Stitzenberg et al., 
2012). Robots also influenced surgical training and practice. By 2010, 
fully half of practicing urologists reported that they used the robotic 
technique in either all or some of their cases. Despite claims that the 
minimally invasive technique reduces blood loss and speeds recov-
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Another example is proton beam radiation therapy (PBRT), a high-tech alterna-
tive to conventional radiation therapy. PBRT requires an enormous and costly facility 
(approximately $220 million) and is substantially more expensive than more conven-
tional treatments. Because PBRT targets radiation at the location of the cancer, the 
presumption is that patients suffer fewer side effects. Because some have used this 
assertion to raise ethical concerns about using randomized controlled trials (RCTs) to 
assess the health benefits of PBRT, there is virtually no empirical evidence about the 
health benefits of PBRT. 

In 2010, there were seven PBRT centers operating in different parts of the country 
(Oncology Times, 2010, five-part series: Keller, 2010a; Keller, 2010b; Rosenthal, 2010a; 
Rosenthal, 2010b; and Rosenthal, 2010c). As of October 2013, there were 11 centers 
operating in the United States and another 13 being developed (National Association 
for Proton Therapy, 2013). Competing health systems in Washington, D.C., recently 

ery, there is worrisome evidence that men undergoing robot-assisted 
prostatectomy are less likely to undergo pelvic lymph node dissection 
(Feifer et al., 2011), an important procedure to check for cancer spread. 
Moreover, use of robotic technology is growing rapidly among patients 
who are far less likely to benefit from the technology and may even be 
harmed. This includes men with low-risk prostate cancer and medically 
fragile and elderly men at high risk of noncancer mortality.
The Available Science Does not Support Proliferation: Despite 
widespread adoption in the United States, there is no good evidence 
that robotically assisted radical prostatectomies produce better out-
comes or reduce serious side effects relative to manual radical prosta-
tectomy. Use of the robotic approach has been associated with shorter 
lengths of stay, lower rates of blood transfusion, and lower postopera-
tive respiratory complications (Hu et al., 2009). However, the robotic 
approach is also associated with more frequent surgical complications, 
including urinary incontinence, genitourinary complications, and 
erectile dysfunction. 
A Medical “Arms race”: The evidence to date suggests that hospitals 
and health care systems are primarily acquiring robotic technology to 
compete for market share. This has increased costs by triggering a dra-
matic increase in the number of radical surgical prostate extirpations per-
formed annually in the United States without evidence that these extra 
surgeries are helping patients more than less costly alternatives, such as 
conventional therapy, radiation treatment, or “watchful waiting.” 
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announced that each is building its own facility. A prominent oncologist has com-
mented, “We don’t have the evidence that there’s a need for [proton beam facilities] in 
terms of medical care. They’re simply done to generate profits” (Gold, 2013).

What Drives the Medical Arms Race?

Despite some improvements in payment policy—such as prospective payment sys-
tems—hospitals, other facilities, and specialized medical groups continue to use high-
tech capabilities to attract business. In most cases, the fundamental goal seems to be 
financial. Many of our interview subjects supported the views that expensive technolo-
gies are used as a competitive tool and that financial considerations are a fundamental 
reason for acquiring them. For example, one of our interview subjects stated that in our 
system there’s an intrinsic tension between containing costs and open competition between 
hospitals—they’re competing on recruitment of patients and volume [DEV3]. Another 
interview subject [PROV1] reported that a key avenue for attracting more business is 
offering capabilities that suit the preferences of leading local physicians, many of whom 
want to use the latest technologies, especially if doing so is relatively lucrative. As noted by 
one provider we interviewed [PROV6], there’s no question that hospitals use technology 
to market their services. For products that increase spending without commensurate 
improvements in medical outcomes, the extent of this form of competition in a local 
health care market depends on how many hospitals and physicians are at financial risk 
for providing associated services. As previously discussed, providers are increasingly 
being put at financial risk, and this trend is likely to continue. 

The Medical Arms Race Can Substantially Affect Incentives of Inventors

Hospitals, other facilities, and physician groups purchase expensive medical equipment 
anticipating that they will recoup the purchase price through payments for using the 
equipment to treat or diagnose patients. If a provider who owns the equipment cannot 
keep it operating at or near full capacity for patients for whom it promises large health 
benefits, financial incentives encourage providers to use the equipment for patients 
for whom the health benefits—but not the associated spending—is much lower. An 
example of this is leasing MRI machines to orthopedic surgeons. The extent of such 
behavior and its effects on spending and health are unknown.

One interviewee [GENX6] highlighted the implications for invention: Inventors 
won’t be steered toward high-value innovation when we continue to reward low-value 
innovation. If the marketplace rewards the use of minimally useful imaging devices on a 
volume basis, the innovation process is distorted. This aspect of the medical arms race 
may also be viewed as a form of treatment creep. Most importantly for our analysis, 
low-value utilization associated with the medical arms race often offers large financial 
rewards for inventors and their investors. As a result, products that are likely to trigger 
medical arms races become more attractive to inventors and investors, and products 
that would offer greater value to society become relatively unattractive.
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CHApteR FIVe

Policy Options to Improve the U.S. Medical Product 
Innovation System

We have described how several features of the U.S. health care environment create 
socially undesirable financial incentives for medical product inventors and investors. 
Our policy goals would be advanced by altering these incentives. The literature, our 
interviews, our case studies, and discussions with other experts suggest that the deci-
sions of health care inventors and investors are strongly influenced by (1) the costs and 
risks of product invention, (2) the costs and risks of FDA review (“approval”), and 
(3) market rewards and risks (“adoption”). Policy options can change the relative costs, 
rewards, and risks at one or more stages of the innovation pathway. 

In this chapter, we describe ten policy options pertaining to drugs and devices 
that might decrease spending with little sacrifice in health, enhance the prospects that 
new products are worth the extra spending, or accomplish both. To develop these 
policy options, we first considered (1) costs and risks along the innovation pathway, 
(2) policy suggestions contained in the literature, and (3) ideas from technical expert 
panel members and interviewees. We then brainstormed about the kinds of changes in 
public and private policy that could substantially ameliorate problems associated with 
our five themes (lack of basic scientific knowledge, costs and risks of FDA approval, 
inadequate rewards for medical products that could decrease spending, treatment 
creep, and the medical arms race). The ten options we present are the ones that we 
think are most promising based on all of our sources of information and our judgment 
about which of the many options we considered are most likely to have major impact.

None of our policy options is detailed enough to be implemented. Fleshing out 
their details would take substantial effort and might require trial and error, particularly 
if the policies are novel. However, a current lack of specific, implementable approaches 
is not sufficient reason to dismiss an option. The United States spends trillions of dollars 
annually on health care; thus, the potential benefits of defining and implementing well-
designed versions of any of the options we suggest could dwarf the costs of doing so. 

The options could be implemented singly or in various combinations. Moreover, 
the effects of implementing any of them will likely depend on how other options are 
focused and implemented. For example, policies could be focused on curing or pre-
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venting particular medical conditions that involve high current and future spending, 
such as Alzheimer’s disease, diabetes, or heart failure. They could also be directed at 
precursors to expensive chronic diseases, such as obesity or hypertension. Preventive 
interventions may, however, increase or decrease spending (Cohen, Neumann, and 
Weinstein, 2008; Russell, 2009). 

Changing the decisions of inventors and investors requires changing their finan-
cial incentives, which are shaped by the costs and risks associated with the invention 
process and FDA approval processes, as well as the market rewards and risks associated 
with adoption (Figure 5.1). Inventors and investors might be willing to incur costs and 
accept risks if the prospect for market rewards is strong. There are also market risks, 
however, such as the possibilities that a competitor will introduce a superior product 
or the payment environment will change in ways that make the product less profitable.

Some policy options would affect inventor and investor decisions without chang-
ing the market environment; others would operate through market changes. Policies 
with direct effects on inventor and investor incentives—and thereby their decisions—
lower invention or approval costs and risks. Policies with indirect effects change incen-
tives of inventors and investors by altering the market rewards and risks of an invention 
effort under consideration. 

Policies with direct effects have the advantage of potentially affecting product 
invention decisions sooner than policies with indirect effects. For example, to indi-
rectly alter an inventor’s behavior, policies must alter not only markets for medical 
products; inventors and investors must understand that the market environment has 
changed and expect those changes to persist. Major changes in the market environ-
ment can take years to play out. The impact of these changes on inventor and investor 
decisions would then take several more years.

However, policies with direct effects have two disadvantages. First, options with 
indirect effects can decrease spending faster. This is because changes in payer, pro-
vider, and patient incentives could change their patterns of product utilization—and 
begin to reduce spending—fairly quickly. In contrast, while direct policies will change 
invention incentives almost immediately, changes in what medical products are avail-
able in the United States would take several more years. Second, many policy options 

Figure 5.1
Costs, Rewards, and Risks in Invention Decisions
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to directly alter inventive activity seem to require implementation on a product-by-
product basis. In contrast, some policies that could alter inventive behavior indirectly 
by reshaping markets for medical products would influence incentives for invention 
for all or broad classes of medical products (e.g., pharmaceuticals, implanted devices, 
expensive medical equipment, EHRs). 

It is difficult to predict whether a particular policy option would be more likely 
to help reduce spending (our first policy goal) or to increase spending while also pro-
viding commensurate health benefits (our second policy goal). Ultimately, the actual 
effects of policy changes associated with any option will depend on details of policy 
design and implementation.

Options to Reduce Costs and Risks of Invention and Approval

We present five options for encouraging the invention of drugs and devices that would 
further our policy goals directly by reducing costs and/or risks at the invention and 
approval stages:

1. Enable more creativity in funding basic science.
2. Offer prizes for inventions.
3. Buy out patents.
4. Establish a public-interest investment fund.
5. Expedite FDA reviews and approvals.

Enable More Creativity in Funding Basic Science

Invention of new medical technologies typically builds on a base of basic biomedical 
science, and a lack of adequate scientific knowledge impedes invention and pursuit of 
FDA approval. This policy option addresses our theme about the lack of basic scien-
tific knowledge. It is not, however, a proposal for more NIH funding of basic research; 
rather, it would call on NIH to use its scarce funds to promote additional creativity in 
the basic scientific work that it funds.

NIH, the largest funder of biomedical research in the world, spent almost $31 bil-
lion in fiscal year 2012 on medical research (NIH, 2012). Major breakthroughs in 
medical product invention—only some of which can be expected to reduce spend-
ing—often require earlier breakthroughs in basic science, which likely require many 
scientists to pursue innovative and risky research programs. As part of the NIH 
Common Fund, for example, which was created by Congress in 2006, NIH dedicated 
about $123 million (roughly 0.4 percent of NIH’s total research spending) to “high-
risk, high-reward” research in 2013 (NIH, 2013a, 2013b). This development, modest 
as it is, seems to be a step in the right direction and might best be expanded.
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By and large, however, NIH still relies on traditional criteria for choosing what 
research proposals to fund, an approach that avoids risks and is intolerant of failure 
(Fang and Casadevall, 2009). A potential model for NIH—or another HHS agency 
willing to support higher-risk scientific endeavors—is the Howard Hughes Medical 
Institute (HHMI). HHMI provides about $700 million annually to fund academic 
scientists. It funds scientists rather than projects, encourages risk-taking, and seems 
more willing than NIH is to provide additional funding to scientists whose past risky 
endeavors did not pan out (HHMI, 2013; Azoulay, Graff Zivin, and Manso, 2011). 
(The Advanced Research Projects Agency—Energy [ARPA-E], which is focused on 
clean energy, is another such model.) There is some empirical evidence that, other 
things being equal, scientists funded by HHMI are responsible for “higher levels of 
breakthrough innovation” than NIH-funded scientists (Azoulay, Graff Zivin, and 
Manso, 2011, p. 550).

By their very nature, the outcomes of basic scientific activities are unpredictable. 
Presumably, then, some new medical technologies made possible by higher-risk and 
higher-return biomedical research would decrease spending, and others would increase it.

Offer Prizes for Inventions

One way to increase efforts to invent new products is to offer a “prize” to the first 
individual or group that invents a drug or device meeting specific criteria. Such prizes 
would be offered before a qualifying product has been invented. This policy option 
responds to our theme about inadequate rewards for inventing products that could 
lower spending. 

It is probably infeasible to offer prizes large enough on their own to motivate drug 
inventors and investors to embark on a product invention effort; however, the inven-
tion costs of some devices might be small enough for the prospect of a prize to suf-
fice. Prizes—even when discounted to account for the probability of winning—could 
induce product invention efforts that are not far from being funded in the absence of 
a potential prize. 

The best strategy might be to offer large numbers of fairly small prizes in the hope 
of making failures small and successes big. Whatever form prizes take, their availabil-
ity should be widely publicized to disciplines outside health-related ones: Prizes have 
often been won by inventors who lacked expertise in the fields regarded as most closely 
related to the problem (Lakhani et al., 2006; Lakhani and Jeppesen, 2007). 

Prizes might be offered by such public entities as CMS, private health care systems 
seeking to reduce their costs, philanthropists and charitable foundations, or public-
private partnerships. Prizes for invention have a long history in other contexts (Brennan, 
Maccauley, and Whitefoot, 2012; Rosenberg, 2012), and there is an extensive literature 
about them (Knowledge Ecology International, undated). Some organizations—such 
as the X Prize Foundation and InnoCentive—offer prizes in a variety of technological 
areas, while others focus on medicine and health care. (See Knowledge Ecology Interna-
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tional [2008] for many examples.) Many health-related prizes aim to spur development 
of drugs to address “neglected” diseases that are particularly important in low-income 
countries (Glennerster and Kremer, 2000; Stiglitz and Jayadev, 2010). 

Most often, prizes have been cash payments awarded when the competition’s cri-
teria are met. However, a prize could also be paid later as, for example, shares of savings 
to the Medicare program that could be attributed to the invention. Because Medicare 
spent roughly $536 billion in 2012 (Kaiser Family Foundation, 2012), even a small 
share of Medicare savings could amount to hundreds of millions or even billions of 
dollars. New federal legislation would be required to enable CMS to offer prizes. 

Buy Out Selected Patents

Purchasing patents on products that have already been invented is another way to 
increase rewards for inventing products that are unattractive to inventors and investors. 
(If offers to buy patents—including specified criteria and attractive purchase prices—
were made prior to invention, patent buyouts would work similarly to prizes.) Patents 
could be purchased by public agencies, private philanthropic entities, or public-private 
partnerships. We anticipate that—because of budget constraints, for example—a fairly 
small number of patents could be purchased and that patent purchasers would need to 
be very selective.

The purpose of post-invention patent buyouts would be to ensure that a product 
that would reduce spending is commercialized and offered at low prices, thus encourag-
ing wider use. Thus, this policy option addresses our theme about inadequate rewards 
for inventing products that could lower spending, particularly the limited rewards for 
product manufacturers to compete on price. As discussed in the context of that theme, 
we would expect some increase in utilization to result from lower prices because some 
patients are price sensitive (such as uninsured patients and insured patients who have 
not exceeded their deductibles or who face relatively high levels of cost-sharing). Low 
prices could be achieved in different ways. For example, the purchaser could put the 
patent in the public domain, where broad use could generate competition, or the patent 
could be licensed to one or multiple entities, specifying the amount they could charge 
for the product. It is possible that lower prices per episode of care would expand utiliza-
tion so much that total spending would increase. 

Determining a purchase price is a major implementation issue for patent buyouts. 
At least two different approaches have been explored. Guell and Fischbaum (1995) 
focus on pharmaceuticals and suggest that purchase prices should approximate “the 
expected net present value of future monopoly profits” (p. 214). Kremer (1998) noted 
several problems with administratively determined purchase prices and proposed using 
an auction mechanism. 

The amount of money required to purchase the patent for a high-impact product 
that could decrease spending might be very considerable, and more so if other policy 
measures are implemented that would increase demand for such products. When this 
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is the case, instead of buying out patents with cash, the best approach might be to offer 
(as we discussed in the context of prizes) the patent owner a share of Medicare savings 
attributable to the product.

Establish a Public-Interest Investment Fund

Even if a motivated team of inventors has a promising idea for a product that could 
decrease spending, they might not be able to attract sufficient funds from private inves-
tors to support invention. This is because—as emphasized in our theme about inad-
equate rewards for inventing products that could lower spending—market rewards for 
inventing products that could decrease spending are often too low to be attractive to 
private investors. 

A public-interest investment fund (PIIF) could finance invention efforts (includ-
ing clinical trials) that are not attractive to private investors under current institutional 
arrangements. Financing could also be coupled with additional incentives—for exam-
ple, lump sum or gain-sharing prizes or patent purchases—to motivate inventors to 
work hard and smart. A viable PIIF would require ongoing revenue sources, the most 
promising of which might be shared savings to the Medicare program. 

Establishing and operating a PIIF would confront several challenges. First, the 
fund might require more money to get started than would be needed to offer prizes 
or buy out patents. In principle, the start-up financing could come from NIH or from 
CMS if new legislation permitted. Second, making wise investment decisions and 
managing product invention efforts are challenging tasks even for people with the best 
expertise and judgment. Relying entirely or primarily on public officials or employees 
to do so raises the kinds of concerns—which we share—raised in the general debate 
about technology policy and governments “picking winners.” Most of the people who 
are in the best position to assess the promise of potential new drugs and devices work 
in the private sector—in venture capital or other private-equity firms, for example. 

How could the PIIF make it attractive to such people to participate in choosing 
projects to fund and managing the associated R&D? A promising approach might 
be a private-public partnership in which private investors were allowed to invest in 
projects supported by the PIIF. Payoffs for success would include shared Medicare sav-
ings. Moreover, if such a partnership attracted money from private venture capital and 
equity funds, it could reduce the amount of public money required.

Expedite FDA Reviews and Approvals for Products That Decrease Spending

Even when the FDA does a great job in assuring safety and efficacy, FDA review and 
approval require product inventors to incur considerable expenditures, add risks, keep 
money tied up, and delay receipt of revenues from U.S. markets. This policy option 
would involve speeding up—without weakening—the review and approval process 
for drugs and devices that could be expected to lead to substantial spending decreases, 
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making investment in such products more attractive. This option follows from our 
theme about costs and risks involved in gaining FDA approval.

Four mechanisms already exist to speed FDA review and approval for qualifying 
drugs and devices: the “fast track,” “accelerated approval,” “priority review,” and “break-
through therapy” mechanisms. Current eligibility criteria for using these mechanisms 
focus solely on such health effects as the expectation that a product will fill an unmet 
need for a serious condition (FDA, 2013a). Most important for present purposes, there 
is no existing mechanism to expedite FDA reviews for products that appear likely to 
decrease spending. Creating such a mechanism, which would require new legislation, 
would expand the FDA’s mission beyond safety and efficacy to include spending. (The 
ACA does, however, provide for tax credits for efforts to invent therapies that, among 
other things, “show a reasonable potential to . . . . Reduce long-term growth in health 
care costs in the United States . . . .” [NIH, 2010]).

In implementing this option, policymakers—at the FDA or elsewhere—would 
need to address questions such as the following: How should it be decided whether a 
product truly has the potential to decrease spending? Should applicants be required 
to commit to a price in order to qualify for expedited review? How would the FDA 
handle a situation in which a product has been modified—e.g., a new dosage or deliv-
ery approach for a drug or a modification of a device?

Implementation Challenges

Implementation of these options would require policymakers to confront at least two 
challenges. First, some options require identification of drugs and devices that would 
likely decrease spending before they are invented (e.g., establishing criteria for awarding 
prizes or allocating support from the public-interest investment fund prior to product 
invention). The second challenge is determining, once a product has been invented, 
whether it will decrease or has decreased spending and, if so, by how much (this infor-
mation would be needed to buy out patents or determine eligibility for expedited FDA 
review).

Options to Increase Market Rewards

We now present five options for encouraging the invention and adoption of drugs and 
devices by increasing market rewards for products that would further our two policy 
goals and/or decrease market rewards for inventions that would not further our goals:

1. Reform Medicare payment policies.
2. Reform Medicare coverage policies.
3. Coordinate FDA approval and CMS coverage processes.
4. Increase demand for products that decrease spending.
5. Produce more and more-timely technology assessments.
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Reform Medicare Payment Policies

This option addresses three of our themes: inadequate rewards for products that could 
lower spending and undesirable forms of treatment creep and medical arms races. Sev-
eral ongoing efforts by CMS that will tend to advance our two policy goals are dis-
cussed in Chapter Four in the context of inadequate rewards for products that could 
lower spending.

If CMS were allowed to consider cost in determining payment rates—which 
would require new legislation—it could set Medicare rates to save money in the short 
term and increase incentives to invent products that could reduce spending in the 
longer term. It appears, however, that CMS may be able to pursue pricing reform 
through its Innovation Center (CMS, undated [a]).

A widely recognized possibility would be for CMS to move more rapidly away 
from FFS payment to payment approaches that put providers at financial risk for doing 
more than is needed to provide quality care and/or using unnecessarily expensive inter-
ventions. This would increase providers’ demand for less costly approaches to care, 
which could increase demand for medical products with the potential to lower spend-
ing. Under revised payment arrangements, inventors who create a treatment that is 
substantially cheaper but just as effective as an existing technology could expect a large 
market. Similarly, those who invent an expensive product that provides little health 
benefit would be less likely to reap large market rewards. 

Payment approaches that improve incentives to save money include (1) bundled 
payment arrangements for episodes of care (Luft, 2009; Pham et al., 2010; Altman, 
2012; Emanuel, 2013), already implemented in Medicare prospective payment systems 
for inpatient and outpatient hospital care; (2) capitated payment arrangements involv-
ing fixed payments per person to cover all care, which are already implemented in 
Medicare Part C and are common in Medicaid; and (3) reference pricing schemes that 
involve setting payment rates no higher than those currently paid for equally effective 
products and services (Robinson and MacPherson, 2012). The extent to which putting 
providers at financial risk—through bundled or capitated payment arrangements, for 
example—would decrease spending depends in part on how much of any provider sav-
ings is passed on to payers and consumers. In principle, this in turn depends on the 
degrees of price competition among providers and among payers, which differ across 
local health insurance and health care markets. 

Some ACOs under the ACA involve capitated payment and also include shared 
savings provisions (Berwick, 2011; American Medical Association, 2011). CMS might 
also consider performance-based payment approaches for products it pays for sepa-
rately, such as drugs administered in physician offices or medical devices implanted in 
hospitals. Incentives might include bonuses for especially good health outcomes and 
penalties for the opposite. 

Appropriate Medicare payment rates for technologies and associated services are 
particularly difficult to determine when a technology is new and there is little, if any, 
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clinical experience with it. A “dynamic pricing” scheme might be used for new prod-
ucts. With dynamic pricing, the initial Medicare payment rate could be set on the basis 
of an optimistic assessment of the health benefits of a new product but could then be 
reduced a few years later unless the product is shown to support the initial optimism 
(Pearson and Bach, 2010; Emanuel and Pearson, 2012).

Reform Medicare Coverage Policies

CMS could also change its coverage determination processes and policies in ways that 
would increase the health benefits per dollar of Medicare spending. Since many pri-
vate payers apparently follow Medicare’s lead in coverage determinations, the spending 
effects of such policies could extend to care that is paid for privately. 

To further our two policy goals, CMS could expand use of its “coverage with evi-
dence” process by which coverage is provided on the condition that the manufacturer 
conducts and reports additional research (Tunis and Pearson, 2006; Carnahan, 2007; 
Daniel, Rubens, and McClellan, 2013; Neumann and Chambers, 2013). 

In addition, Congress requires Medicare to pay for a cancer drug for indications 
that have not been approved by the FDA as long as the drug is listed for that indication 
in one of several pharmaceutical compendia; listing often occurs despite scant evidence 
of effectiveness (Tillman et al., 2009; Sox, 2009; Bach, 2009). If new legislation per-
mitted, Medicare could stop covering off-label use of some very expensive cancer and 
other specialty drugs (Tillman et al., 2009; Bach, 2009). Doing so could reduce the 
scope of undesirable treatment creep. 

Moreover, a substantial, but unknown, proportion of the off-label use of cancer 
drugs is for terminally ill patients, for whom treatment often greatly reduces quality of 
life while rarely adding more than a few weeks or months of life (Weeks et al., 2012; 
Gawande, 2010). It seems likely that many such patients would opt for palliative and 
hospice care if they were well informed about the benefits, costs, and alternatives to 
continued efforts to extend their lives. For example, there is some evidence that doc-
tors—who are well informed—opt for palliative and hospice care for themselves at 
considerably higher rates than do other terminally ill patients (Murray, 2011, 2012). 
Expanding use of palliative and hospice care might also reduce spending. For example, 
Medicare spending is about $2,500 to $6,500 less for terminally ill patients who use 
hospice services (Kelley et al., 2013). 

Medicare and private payers could also stop covering medically inappropriate tests 
and procedures involving expensive drugs and devices. Several possibilities along these 
lines have been identified by the Choosing Wisely initiative, started by the American 
Board of Internal Medicine Foundation (ABIM Foundation) and Consumer Reports, 
in which more than 50 specialty societies participate. Each society has identified diag-
nostic and therapeutic procedures—some of which involve medical products—that 
are often unnecessary and may even be harmful (Choosing Wisely, 2014; Cassel and 
Guest, 2012; Levey, 2013). It is unclear whether new legislation would be required for 
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CMS to move in this direction. This is because the Choosing Wisely initiative identi-
fies forms of care that specialty societies indicate should not be provided; thus, it may 
be that most of them do not satisfy Medicare’s legislative mandate to cover “reasonable 
and necessary” care. 

In many instances, withdrawing coverage might reduce the prevalence of undesir-
able forms of treatment creep and decrease the financial benefits to hospitals and other 
facilities of some forms of the new medical arms race. However, it is not clear that 
withdrawing coverage would reduce spending. For example, in some instances pro-
viders might shift to even more expensive interventions that are covered by Medicare 
when they cannot be paid for interventions that have lost Medicare coverage. 

Coordinate FDA Approval and CMS Coverage Processes

Medicare pays separately for Part B drugs and some medical devices. (Some other 
drugs and devices are paid for as part of prospective, bundled, or capitated payment 
schemes, such as Medicare [Part C] Advantage plans.) Another potential way to 
encourage invention of products that could lower spending is to reduce manufactur-
ers’ costs and delays by coordinating the CMS coverage and payment determination 
processes with the FDA review and approval processes. Coordination might involve, 
for example, concurrent reviews by the FDA for approval and CMS for coverage, with 
CMS specifying early on what evidence it requires to secure Medicare coverage in 
addition to what the FDA requires for approval. To further reduce manufacturers’ time 
costs and risks, CMS might also specify what information would help it determine a 
payment rate.

This option, which is aimed at increasing the attractiveness of investing in prod-
ucts that could help lower spending—could be viewed as an extension of the FDA’s 
Innovation Pathway 2.0 initiative (FDA, 2012). This initiative engages device inno-
vators earlier in the FDA process (FDA, 2012). The initiative could be expanded to 
include drugs, CMS could also get involved in the process earlier than usual, and scien-
tists from NIH could be included as members of the “network of experts.” The Office 
of the Secretary of the U.S. Department of Health and Human Services would be an 
appropriate venue for considering the potential for coordination, the pros and cons of 
different approaches, and potential new requirements and rules. In fact, the FDA and 
CMS have a pilot program involving concurrent FDA review and the CMS process for 
national coverage determinations for some medical devices, and there are other exist-
ing forms of FDA-CMS coordination, some of which involve other federal agencies as 
well (Chambers, 2012; FDA, 2014). Lessons learned from these efforts could be very 
helpful in fleshing out details for this policy option. 
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Increase Demand for Products That Could Decrease Spending

One of our themes pertains to inadequate financial rewards for inventing products that 
could reduce spending. Demand for such products could be increased by changing the 
financial incentives of providers and patients. 

Such payment approaches as bundled or capitated payment could reduce provider 
rewards for low-value care. Incentives for providers to provide low-cost care could be 
fortified through gain-sharing arrangements. For example, hospitals subject to pro-
spective payment approaches could share some of their cost savings with physicians 
(Ketchum and Furukawa, 2008). 

Increased cost-sharing could give patients incentives to request lower-cost services 
or reject physician recommendations for high-cost ones. Expanding use of HDHPs 
could have similar effects (Lo Sasso, Helmchen, and Kaestner, 2010; Buntin et al., 
2011; Haviland et al., 2011). Increased use of HDHPs might increase substantially 
under the ACA in the small-employer market (Wharam, Ross-Degnan, and Rosenthal, 
2013) but may decline substantially in the individual market (Andrews, 2013).

We do not think, however, that increasing cost-sharing across the board would 
be desirable. Besides making high-value care unaffordable for some Americans and 
decreasing the benefits of financial risk-sharing within insurance pools, across-the-
board increases in cost-sharing or wider use of HDHPs would lead patients to cut 
back on both low- and high-value care (Baicker and Goldman, 2011; Chandra, Cutler, 
and Song, 2012). In short, increasing cost-sharing across the board is a very blunt 
instrument. 

A considerably more promising alternative is expanding the use of value-based 
insurance designs (VBIDs; Chernew, Rosen, and Fendrick, 2007; Fendrick, Chernew, 
and Levi, 2009; Chernew et al., 2010; Fendrick, Smith, and Chernew, 2010; Robinson, 
2010; University of Michigan Center for Value-Based Insurance Design, 2012, 2013). 
This is because VBIDs can address spending in ways that are much more likely to 
increase value. The VBID model is driven by the concept of clinical nuance, which rec-
ognizes that (1) medical services differ in the benefits they provide; and (2) the health 
benefit derived from a specific service depends on what patient uses it, as well as when 
and where the service is provided. VBIDs improve the incentives of both consumers 
and product inventors by setting cost-sharing rates so that low-value services become 
more costly to patients than high-value ones, thus decreasing utilization of the former 
relative to the latter. However, improving incentives in this way is easier said than 
done: A service can be high-value for some patients and low-value, or even harmful, 
for others, and for many services there is a lot of uncertainty about which patients fall 
into which category. The desirability of designing insurance schemes that incorporate 
clinical nuance leads to our final policy option.
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Produce More and More-Timely Technology Assessments

Poor understanding of the safety and effectiveness of many medical technologies can 
fuel undesirable medical arms races and contribute to undesirable treatment creep. 
Lack of knowledge is also a major impediment to implementing VBIDs. Health tech-
nology assessments (HTAs)—comparative effectiveness and cost-effectiveness analyses, 
for example—provide systematic evidence about the safety, efficacy, effectiveness, and 
cost of drugs, devices, and procedures. Such evidence can help payers and providers 
decide whether, when, and for whom it is more or less wise to use a particular technol-
ogy. Moreover, one of the major barriers to adoption of telemedicine is the lack of good 
evidence about its costs and health effects. (See the telemedicine case study summary.)

Case Study Summary

Telemedicine

The technology: Telemedicine 
is the delivery of health care ser-
vices across a geographical dis-
tance using communications 
technology. Its primary goal is to 
extend the reach of generalist and 
specialist health care providers to 
geographically remote or under-
served areas and to serve home-
bound or isolated patients who 
have limited ability to travel.
Development: Telegraphy, the 
original form of telemedicine, 
was used to facilitate medical 
communication during the Civil 
War. Technical advances, such as 

closed circuit television and satellite communications, in the 1960s to 
1980s laid the conceptual foundations for modern telemedicine. Fed-
eral agencies, including the National Aeronautics and Space Adminis-
tration; the U.S. Department of Health, Education, and Welfare; and 
the U.S. National Science Foundation were major facilitators. How-
ever, demonstration projects could not be sustained when public fund-
ing expired because there was no way to reimburse the service.
Federal agencies and the U.S. Army played important roles in the 1990s 
and 2000s, exploiting new technological developments, including the 
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rise of the Internet. Advances in technology spurred incorporation of 
telemedicine into clinical practice and expansion into academic envi-
ronments. Real-time telemedicine applications, such as telepsychiatry, 
emerged as an alternative to face-to-face treatment.
technological Barriers to Adoption have Fallen: Rapid advances 
in telecommunications and computer technology over the last ten to 
20 years, especially the switch to digital technology and the decreasing 
cost of information transmission, have helped to promote expansion of 
telemedicine. The Internet, computer networks, and web-based appli-
cations have enabled real-time telemedicine applications that would 
have been technically impossible a generation ago. 
Major Barriers to widespread Adoption remain: The most for-
midable barrier to widespread adoption of telemedicine is the current 
system of medical licensure regulation. All state medical licensing 
boards require a physician engaging in telemedicine to hold a medical 
license in the state where the patient is located. There is no reciprocity 
between states to allow a physician licensed in one state to practice tele-
medicine medicine in another, despite the existence of national board 
examinations, national specialty certification, and similar medical 
licensing requirements between the states. As a result, few physicians 
are legally credentialed to provide telemedical care across state lines to 
patients in remote or underserved areas. 
Other impediments to adoption include financial barriers (high tech-
nology costs, insufficient Medicare reimbursement for telemedicine 
services, state and private-sector restrictions on coverage), provider 
reluctance to invest time and resources in learning new technology, 
and medico-legal concerns.
evidence of effectiveness Lacking: Telemedicine’s impact on costs 
and quality of care has not been convincingly demonstrated. However, 
most of the studies conducted to date have compared telemedicine versus 
face-to-face health care by a licensed health care provider or expert con-
sultant, rather than telemedicine versus no provider (the true alterna-
tive in many rural areas). Without adequate large-scale evaluations, it 
is difficult to demonstrate telemedicine’s potential impact. Prospective 
research on its impact in austere settings that currently have inadequate 
access to care could fill a major gap in the telemedicine literature and, 
depending on the findings, encourage greater stakeholder support. 
“Adoption Block”: Telemedicine is an example of adoption block: The 
technology is feasible and highly promising, but it cannot gain market 
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HTAs are conducted by public entities, such as NIH, the Agency for Health Care 
Research and Quality, and CMS (which conducts HTAs as part of Medicare’s process 
for making National Coverage Determinations), as well as the VA. HTAs are also 
conducted by private organizations. Some of them—such as the Blue Cross and Blue 
Shield Association Technology Evaluation Center and the Institute for Clinical and 
Economic Review—share their assessments without payment; others—such as Hayes, 
Inc., and the ECRI Institute—do not (Harrington, 2011). The comparative effective-
ness studies being sponsored by PCORI should also be helpful in this regard. Produc-
tion of HTAs might also be facilitated by conducting head-to-head (“equivalence”) 
clinical trials of new drugs or devices versus older products in widespread use, perhaps 
as part of a new FDA mandate to require such trials for approval. 

Unfortunately, it can take years to perform high-quality HTAs. Often by the 
time an HTA is completed, the technology has evolved (e.g., there is a newer, improved 
version) or new alternatives have emerged (e.g., an even newer drug or device has been 
introduced). As Newhouse (2002, p. 18) put it: “rapid change makes knowledge quickly 
obsolete and places a heavy burden on mechanisms that enable physicians and other 
health professionals to keep up.”

We will learn more about the comparative effectiveness of many medical interven-
tions in the coming years through research supported by PCORI. A provision of the 
ACA, however, greatly limits consideration of costs in research supported by PCORI 
(A. Garber and Sox, 2010).

An emerging private-sector model for producing timely HTAs could be encour-
aged by public policy and/or imitated by entities that produce or fund HTAs. Specifi-
cally, rather than spending years to produce an HTA, and updating it years later if at 
all, a commercial entity called UpToDate appears to keep abreast of new evidence by 
fairly frequent literature searches and revises its HTAs whenever new findings warrant 
(UpToDate, 2014). There appears to be no publicly available information on which 
to judge whether this model is likely to address large numbers of technologies or to 

traction because its adoption threatens the interests of powerful institu-
tions and groups, such as local health care practitioners and state licens-
ing boards. Where parochial concerns do not exist and reimbursement 
is assured—for instance, teleradiology—telemedicine has flourished. 
Telemedicine has the potential to increase provider efficiency, promote 
health care equity, and enhance access to care in geographically remote 
and underserved communities. But until sufficient will is mustered to 
break down the political and regulatory barriers impeding its adoption, 
its promise will be largely unfulfilled.
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help with the timeliness problem for the technologies that are assessed. For example, 
we cannot tell how frequently UpToDate reviews literature and revises its HTAs, how 
many subscribers it has or the rate of growth of the subscriber base, whether it has 
commercial competitors, and so on. But given the value of HTAs, this model is worth 
serious exploration.

Summary

Several well-known features of the U.S. health care environment, characterized by our 
study themes, create financial incentives that reward inventors and private investors for 
inventing and marketing products that tend to increase health care spending, whether 
or not they also substantially improve health. Moreover, inventors appear to have rela-
tively weak incentives to create products that could decrease spending. 

The policy options presented in this chapter, summarized in Figure 5.2, are 
intended to realign the incentives of inventors and investors. In the aggregate, they 
could redirect inventive effort toward products with the potential to further our policy 
goals.

Figure 5.2
Summary of Policy Options for Redirecting Inventive Efforts
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In Conclusion

The rate of growth of U.S. spending on health care seems to have declined in recent 
years, and some ongoing trends will help reduce spending. The facts remain, how-
ever, that spending on health care in the United States constrains our opportunities to 
further major public and private priorities other than health, and there is substantial 
room for reducing spending in ways requiring only fairly small sacrifices in population 
health. 

Many have pointed to new medical technologies, including new drugs and 
devices, as a leading source of high levels and growth rates of spending on health 
care. Previous studies have explored ways to rein in spending, but not ways to change 
which new medical products are invented and marketed in the United States. Thus, 
our analysis is novel in that it focuses on the latter.

What can we do to improve matters related to invention? We argue that perverse 
financial incentives of inventors, investors, payers, providers, and patients are the root 
cause of the problem. Accordingly, the best hope for fixing the system is to change 
incentives to further our two policy goals:

1. Reduce total health care spending with the smallest possible loss of health ben-
efits.

2. Ensure that new medical products that increase spending are accompanied by 
health benefits that are worth the spending increases.

Our analysis of the information we collected and created for this project led us 
to ten policy options that appear promising for advancing one or both of these goals. 

The first five options would decrease costs and risks of inventing new products or 
obtaining regulatory approval for products that would advance our two policy goals. 
These options are

1. enabling more creativity in funding basic science
2. offering prizes for inventions
3. buying out patents
4. establishing a public interest investment fund
5. expediting FDA review. 
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The last five options would increase the market rewards for inventing products 
that would advance our two policy goals. These options are 

1. reforming Medicare payment policies
2. reforming Medicare coverage policies
3. coordinating FDA approval and CMS coverage processes
4. increasing demand for products that decrease spending
5. producing more and more-timely technology assessments. 

Several of the options appear to be novel in the context of our two policy goals. 
Because they are novel, however, there are few precedents or existing analyses to help 
policymakers design and successfully implement them. In view of how much we spend 
on health care, the potential benefits of investing in designing and effectively imple-
menting specific policies could well dwarf the costs of doing so. The potential savings 
to the Medicare program that could result from implementing several of our options 
represent large pools of money that could be used to supplement financial incentives 
that would otherwise not suffice to spur invention of drugs and devices that could help 
advance our two policy goals.

It is important for policymakers to recognize—and take into account—that 
the costs and benefits of any option will depend on what other policy changes are 
instituted. For example, the increased use of bundled, capitated, or other payment 
approaches that increase the financial risk of providers would tend to increase demand 
and market rewards for products that are likely to reduce spending. In turn, increased 
demand for such products would tend to (1) increase the value of patents on products 
that would help lower spending, thus increasing prices required to purchase them, but 
(2) might have at most minor effects on how much money would be needed to launch 
and sustain a PIIF.

The stakes in reining in health care spending and getting more health benefits 
from the money we do spend are so high that we believe all promising options should 
be considered—and the sooner the better. However, as helpful as it may be to change the 
nature of future drugs and devices, we cannot reasonably expect our two policy goals 
to be adequately addressed only by changing the incentives of inventors. First, craft-
ing effective policies to influence invention directly will often require policymakers to 
target particular diseases (such as Alzheimer’s disease and diabetes) or disease precur-
sors (such as obesity and hypertension) rather than medical product invention broadly. 
Second, much of low-value health care spending is not directly related to drugs or 
devices, and failing to address such spending would indefinitely leave in place some of 
the causes of low-value spending and utilization.

Multiple stakeholders—including drug and device companies, investors, physi-
cians, hospitals, and others—can be expected to resist many of the policy options 
we have presented. Fundamentally reforming Medicare would likely meet the most 
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powerful resistance. Nonetheless, we present options to change both Medicare cover-
age policy and Medicare payment policy. It is hard to be sanguine about moving the 
needles on spending and value without fundamentally reforming Medicare, which 
accounts for nearly 20 percent of all U.S. health care spending. The reforms we describe 
would require new legislation to allow Medicare to explicitly consider costs. We recog-
nize that allowing CMS to consider cost in formulating Medicare payment and cover-
age policies will be extremely challenging.

Much of the resistance to our policy options may decry “rationing,” may be 
framed in terms of fairness, and may invoke “rights” of access to health care. Indeed, if 
the policy options we have highlighted were fleshed out and implemented, some U.S. 
residents would lose medical care that would benefit them. However, because it is often 
the case that others are paying the bills, it might be appropriate to conceive of “rights” 
of consumers as pertaining not to all desired health care—effective or not, shockingly 
expensive or not—but rather as rights only to effective and high-value care.

The longer we wait to institute fundamental reforms, the more money we will 
spend on health care yielding little or no health benefit—and the harder it will be to 
achieve other major social priorities. 
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AppenDIx A

Cost-Effectiveness and Value

To understand the interaction between innovation and health care spending, we need 
to understand the circumstances in which medical technology produces better value in 
health (Sorenson, Drummond, and Khan, 2013). Two main ways of analyzing a policy 
change such as the introduction of a new product are cost-benefit analysis and cost-
effectiveness analysis. Cost-benefit analysis assesses whether a change is worthwhile by 
valuing the societal costs of the policy by the opportunities forgone to implement it, 
and valuing the beneficial effects by what the recipients (and others who care about 
them) would be willing to pay for them. Any policy whose benefits exceed the costs is 
preferable to the status quo, and the policy with the largest net benefits is best.

Cost-effectiveness analysis is used to solve a different problem. It can help a 
health agency with a budget get maximum health gains for that budget. A major dif-
ference from cost-benefit analysis (and standard welfare economics) is that the agency 
counts the health gains of rich and poor people in the same way, rather than valuing 
benefits in terms of individual recipients’ willingness to pay. In the private market for 
health, wealthy people can buy more health, just as they can afford new luxury cars 
that are safer than old compact vehicles. Nevertheless, for governments or societies 
with a given health budget, health maximization is a reasonable goal, which reflects 
desires for justice and taxpayer altruism toward the economically disadvantaged, 
especially poor children. 

Value is defined in terms of cost-effectiveness. The fundamental tool used by 
cost-effectiveness analysis to maximize population health gains is the incremental cost-
effectiveness ratio (ICER). For a new technology, the ICER is the resulting change 
in costs from the status quo divided by the change in health. It measures how much 
each additional unit of health costs. In the health-maximizing allocation subject to a 
constraint on total costs, under certain assumptions, all services that produce health 
that fall below an ICER threshold are funded, and all services with ICERs above that 
threshold are not funded. Starting from the services with the lowest ICERs, society 
funds services up the line until the budget runs out. The ICER when the money runs 
out is the threshold. 
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In the real world, there will be many exceptions to this rule, for political, cultural, 
and ethical reasons. Still, we can use this fundamental concept of cost-effectiveness to 
define what we mean by high and low value. 

Three Types of High-Value Technologies

A new medical technology has both cost and health implications, as illustrated in 
Figure A.1. Technologies are located in the figure based on their expected lifetime costs 
and health effects relative to the status quo. So the origin, where the axes cross, repre-
sents the status quo. Some new technologies improve health (any point in the top two 
quadrants of the graph) and others worsen it (any point in the bottom two quadrants). 
Similarly, some technologies offer cost savings (the left two quadrants), while others 
lead to higher costs (the right two quadrants). We prefer technologies to the north-
west of other technologies, as shown by the arrows, because such technologies provide 
higher health benefits and lower costs. A new technology can provide positive value by 
providing greater health benefits, reducing costs, or achieving both.

Technologies like D that fall in the southeast quadrant have higher cost and 
worse health implications than the status quo—they decrease value and should not be 
invented or developed. Technologies like A that fall in the northwest quadrant provide 

Figure A.1
Cost and Health Quadrants
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better health at lower cost—clearly they are high-value and worth inventing and using 
(for the right patients). For technologies like B and C in the other quadrants, there 
is a trade-off between cost and health benefits—i.e., relative to the status quo, they 
improve one outcome but worsen the other. 

Most of the literature on cost-effectiveness focuses on the northeast quadrant, 
where technologies are said to be cost-effective or high value if they buy a lot of health 
per dollar, as B does. In the figure, the cost-effectiveness threshold is represented by a 
line passing through the origin, whose equation is Health Gains = ICER × Costs.

Technologies represented by points such as C, which save a lot of money while 
sacrificing a little health, are also above the line. In principle, one could take the money 
saved by C and put it in another service above the threshold, ending up with more 
health for the same budget, or the savings could be used for some other desirable social 
goal, such as education, infrastructure, or national defense. So A, B and C all represent 
desirable, high-value technologies, but L1, L2, and D represent low-value ones. Points 
such as C often come from stopping something wasteful, such as using a technology 
represented by the (antipodal) point L1. The people who had benefited from receiving 
the latter technology may not be happy with this change. In the context of innovation, 
not inventing L1 would have the benefit C. 
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AppenDIx B

An Economic Model of Innovation

A commercial investment to invent a new product is financially worthwhile if the 
expected discounted downstream profits (or market rewards) outweigh the expected 
costs of invention and regulatory approval (Goldman and Lakdawalla, 2012). How-
ever, an idea may not succeed because of scientific and other uncertainties in invention 
or approval. Therefore, to calculate expected profits, the potential downstream profits 
must be multiplied by the probability of successfully getting the product to market. 
If the costs of invention can be reduced, investments with smaller expected profits 
become attractive. Investment in inventing technology that decreases spending is often 
limited by problems in generating downstream profits.

According to standard economic theory, the social value in the United States 
of a new technology is the marginal utility to U.S. patients (i.e., their willingness to 
pay for it) minus the extra cost over the lifetime of the technology. (If the technology 
decreases costs, this value becomes the changes in utility to the patients plus the costs 
averted.) This value is shared among inventors, payers, providers, and patients. Incen-
tives to invent increase as the share that goes to the inventor rises. Thus, policies that 
increase that share, such as patent protection, have been used to promote invention. 
In the limit, inventors get it all, which can be economically efficient, but no one other 
than inventors (and their investors) benefits from the invention.

After a small-molecule drug has been approved and adopted, its marginal costs 
of production are usually low enough to be effectively negligible. (Production costs are 
usually substantial for biologics or large-molecule drugs.) When marginal production 
costs are very low, almost all revenues are profits, and firms will try to maximize reve-
nues, which are the product of price and volume. If the firm has a patent on a drug that 
is the only way to treat a class of patients, it can command a high price for it. Me-too 
drugs—especially generics—will damage the patent holder’s bargaining position and 
force it to lower the price. In markets where a drug has to meet some cost-effectiveness 
standard, which is not uncommon outside the United States, the price cannot exceed 
its marginal health value, but this may still be well above the costs of production. 
In any event, the firm will benefit from increasing volume as long as price exceeds 
marginal production cost. If neither patients nor providers are greatly concerned with 
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costs, firms may create demand for drugs that do slightly more for health than current 
ones by various marketing strategies. 

When the marginal health benefits exceed the change in out-of-pocket costs, and 
providers do not care about costs, a drug can be sold widely. For example, treatable 
illness categories can be expanded. People with prehypertension or prediabetes benefit 
less from drugs than people with hypertension and diabetes, but their benefit may 
still exceed their out-of-pocket costs. Over the lifetime of a product, there may also be 
increased use that is socially desirable because of discovery of different types of patients 
that benefit or, with practice, improvements that either improve effectiveness or reduce 
costs.

The cost-effectiveness of any service depends on who gets it. For example, insu-
lin offers high value to people who have diabetes but provides no value and may harm 
those who do not have diabetes. So a new technology is not represented by a single 
point in the cost-effects graph (Figure A.1 in Appendix A), but by a different point for 
each class of patients to which it is applied. For any given cost-effectiveness threshold, 
we could take all patients whose costs and effects are above the threshold and assume 
that they and only they will use it. The resulting sum of costs and health benefits rep-
resents the optimal use of that technology from the viewpoint of cost-effectiveness. 
Instead of that ideal, we should calculate costs and effects based on expected or actual 
use to judge value, just as investors and innovators will use expected profits rather than 
best-case scenarios to make their decisions.
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