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Abstract: The tremendous commercial success of drugs which scientific data suggest are of no benefit
to most patients relative to pre-existing drugs is illustrative of a phenomenon in pharmaceutical markets
whereby products can become commercially successful even though their social costs vastly outweigh their
social benefits. This suggests that a confluence of market failures, patent laws and FDA regulation of
pharmaceuticals is creating perverse incentives that both encourage inefficient allocation of resources and
decrease consumer access. In this paper, I explore this phenomenon by addressing two related questions.
First, how can incremental improvements in medications be characterized so as to identify which incremental
research should be encouraged or discouraged by patent and regulatory law? And second, which doctrinal or
policy levers should Congress and the courts use to reduce incentives for undesirable incrementalism? Part
I of this paper describes the economic and legal context that must inform pharmaceutical policy. Part II
attempts to characterize pharmaceutical innovations in terms of their social value and degree of innovation,
and thereby to identify the types of innovations that patent law and FDA regulations should promote. Part
IIT presents possible policy solutions for tailoring incentives to discourage undesirable forms of incrementalism
and encourage valuable forms of innovation. In particular, mandatory and voluntary comparative testing of
drugs, increasing the standard of nonobviousness for patentability, improvements to the patent application
process, and penalties for holders of invalid patents in paragraph IV challenges are explored as means to

enhance the correlation between the social benefits and royalties derived from pharmaceutical patents.



Incrementalism in Pharmaceutical Research: Incentives and Policy Implications

The practice of patent “evergreening” includes a variety of tactics whereby the holder of a patent right
extends its legal rights to a product market beyond the statutory term of the patent. This practice is
pervasive in the pharmaceutical industry. Some industry observers believe that evergreening strategies have
the highest rate of return of any business activity that brand name manufacturers performﬂ The most
widely celebrated (and in other circles, denounced) evergreening strategy was executed by AstraZeneca PLC
to protect the revenues of its best-selling gastroesophageal reflux (heartburn) medicine Prilosec. Prilosec
was a break-through discovery in the treatment of heartburn and became one of the best-selling medicines
in history. As the expiration of its seventeen-year patent term approached, AstraZeneca anticipated that
it would face strong competition from generics, which would result in a substantial reduction in prices and
billions less in annual revenues. In response to this threat, AstraZeneca developed a multi-pronged strategy,
of which the most important initiative was the development of a “new and improved” heartburn drug called

Nexium.

Nexium is a derivative of Prilosec: its active ingredient is one of the stereoisomers found in Prilosec. Although
a purified stereoisomer can be more safe and/or effective than a mixture of stereoisomers, in the case of
Nexium, it was neither. Nor was it expected to be. The Wall Street Journal reported that the AstraZeneca
management team charged with responding to the Prilosec patent expiration believed that Nexium was
among the poorest of the many drug solutions they had considered, and they did not expect it to be any
better at curing heartburn than its predecessorﬂ They thought it might be a modest improvement in

treating a less common indication, erosive esophagitis. The New Drug Application (“NDA”) they submitted

1Gardiner Harris, Bristol-Myers Lawyers Stymie Generic Rivals, WALL STREET JOURNAL , Sep. 7, 2001, at C1.

2Gardiner Harris, Drug Prices — Why They Keep Soaring — Fast Relief: As a Patent Expires, Drug Firm Lines Up Pricey
Alternative — Prilosec’s Maker Is Switching Users to a Lookalike Pill While It Thwarts Generics — Mr. Young Scrapes to
Afford It, WALL STREET JOURNAL, Jun. 6, 2002, at Al.



to the Food and Drug Administration (“FDA”) for the approval of Nexium supported that assessmentﬂ
AstraZeneca performed studies comparing 20mg of Prilosec to a double dose, 40mg, of Nexium. These
studies showed similar or better results for Nexium. But no head-to-head trials at comparable doses showed
better results for Nexium. The FDA medical examiner’s evaluation emphasized that the head-to head trials
of Nexium and Prilosec did not show that Nexium was superior to Prilosec[] He described benefits of drug
as “comparable to” Prilosec for treatment of erosive esophagitis and better than a placebo for treatment of

gastroesophageal reflux diseaseﬂ

The medical community was unimpressed by the new drug. Thomas Scully, administrator of the Centers for
Medicare and Medicaid Services told doctors they should be embarrassed if they prescribed Nexium, because
it offered no marginal benefit relative to the older, cheaper drugﬂ Kaiser-Permanente, the nation’s largest
managed care organization, refused to make the switch from Prilosec to Nexium, arguing that “Nexium is
clearly a no value-added drug.”m Dr. Jerry Avorn, chief of Brigham and Women’s Hospital’s pharmacoepi-
demiology department wrote, “Nexium is not at all better in any meaningful way than Prilosec.”ﬁ

The prevailing medical opinion, however, was no barrier to the commercial success of Nexium. AstraZeneca
spent hundreds of millions of dollars in a successful effort to move Prilosec users to Nexium. In order to
extend the period during which to move patients to Nexium, AstraZeneca defended Prilosec’s market share
by filing and defending a myriad of patents on Prilosec, such as patents on the drug’s coating and use in com-
bination with antibiotics. Since the FDA approval process includes stays on the marketing of generic drugs

while patent validity is litigated, even patents which were later found invalid could extend AstraZeneca’s

3FDA, Center for Drug Evaluation and Research, MEDICAL REVIEW, APPLICATION 21-153/21-154, Dec. 3, 1999.

41d., at 4-5, 6.

51d., at 2.

6Editorial, Comparing Prescription Drugs, NEwW YORK TIMES, Aug. 27, 2003, at A20.

"Harris, Drug Prices — Why They Keep Soaring, supra note 2.

8Neil Swidey, The Costly Case of the Purple Pill: The Story of One Blockbuster Heartburn Drug Tells You Everything You
Need To Know About the High Cost of Prescription Medicine, BOSTON GLOBE MAGAZINE, Nov. 17, 2002.



hold on the market. These delays generated millions of dollars in additional revenue from Prilosec and more
time for the Nexium marketing campaignﬂ More than a year after the expiration of the patent on Prilosec,
despite the existence of a multi-billion dollar market, no generics had been launched. In fact, AstraZeneca’s
market share increased after the patent on Prilosec had eXpiredH Class action suits alleging fraudulent
marketing of Nexium as an improvement have been unsuccessfulE Today in the brand name drug industry,
the Prilosec-Nexium story is touted as a tremendous success from which valuable lessons can be drawnlEI
Advising clients about how to retain market share through evergreening tactics has itself become a busi-
ness[5]

The pharmaceutical industry has defended its profits on the grounds that they are the well-deserved reward
and necessary incentive for the development of valuable medications that improve health and save lives. As
the Prilosec-Nexium story illustrates, however, under the current regulatory regime, drugs that provide few
or no health benefits over their predecessors can generate great value for their patent owners. This situation
reflects a serious market failure, resulting from the interaction of numerous imperfections in the market for
pharmaceuticals, patent laws and FDA regulations. This should cause us to question whether the current
regulatory structure for pharmaceutical research distorts incentives by overvaluing certain kinds of innova-
tion.

This situation is made possible by the confluence of a number of market failures, including the existence
of monopolies, informational asymmetries, and moral hazard. According to classical economic theory, an

optimal allocation of resources is reached in the market for a good when it is priced such that the con-

9Harris, Drug Prices — Why They Keep Soaring, supra note 2.

100BEsITY, FITNESS & WELLNESS WEEK, Generic Drugs: Biogenerics Set to Command More Than 12B, Feb. 5, 2005, at
719.

11 See DRUG INDUSTRY DAILY, Federal Judge Dismisses Class-Action Lawsuit Challenging Nexium Marketing, Nov. 11, 2005.

128ee e.g., Generic Drugs: Biogenerics Set to Command More Than 12B, supra note 10.

13For example, in 2004, as generic versions of the first biological drugs threatened the market share of brand name drugs,
the pharmaceutical consulting firm Cutting Edge Information widely publicized and sold a report on leading manufacturers’
strategies for fending off generic competition. Cutting Edge Information, Combating Generics: Pharmaceutical Brand Defense,
available at http://www.pharmagenerics.com (last visited Jan. 27, 2006); DRuG WEEKLY, Average Pharmaceutical Brand Saves
$40.3M with Lifecycle Management Tactics, Nov. 4, 2005, at 431.



sumer’s marginal utility is equal to the producer’s marginal cost. Production is then at the socially optimal
level, because production takes place while marginal benefit is greater than marginal cost, but no furtherE
The market for pharmaceuticals, however, deviates from the classical market in a number of important
ways. First, the patent law intentionally creates monopolies for inventionsE Where a single producer has
a monopoly on production of a good, the monopolist can produce less than the optimal amount and raise
the price above its marginal cost. In this scenario, some production that would take place in a competitive
market, for which the consumers’ marginal utility exceeds marginal cost, will not take place. This results in
inefficiently low production. In addition, although the classical economic model does not address ability to
pay, the high prices are by themselves a substantial barrier for consumers.

The policy justification for the creation of monopolies by patent law is that this grant will encourage further
progress in the field. The statutory requirements for obtaining a patent are meant to generally identify
those inventions that represent such progressE In the pharmaceutical field, however, additional regulations
governing FDA pre-marketing approval can make even a patent that is likely to be declared invalid for its
failure to meet the statutory standards a useful tool for its owner, because generic entry is prohibited while
patent validity is being litigated. In industries other than the pharmaceutical industry, a patent which is
likely to be found invalid has limited value to its owners, since it cannot be used to obtain a preliminary
injunction against potential competitors. In the pharmaceutical industry, by contrast, a low-quality patent
can generate substantial revenues, and thus the industry has powerful incentives to file for such patents.

The classical economic model of competitive markets also assumes perfect information. In a world of perfect

MEDWARD M. GRAMLICH, A GUIDE TO COST-BENEFIT ANALYSIS, 12 (1990).

15This is not to say that the exclusive rights to a particular product guaranteed by a patent necessarily correspond to
a product market, however. A pharmaceutical patent holder has a monopoly on a particular product or method, but the
patented invention may have competition from other products that treat the same illness. An economic monopoly results,
however, where there are no substitutes available for the patented invention.

1635 U.S.C. §§101, 271 (2006). The Constitution empowers Congress to grant patents. (“The Congress shall have power...to
promote the progress of science and useful arts, by securing for limited times to authors and inventors the exclusive right to
their respective writings and discoveries.” U.S. CONST., art I., §8, cl. 8.) Pursuant to its Art. I power, Congress has enacted a
series of Patent Acts which define the property rights to be given to inventors. Under the Patent Act, in order for a patent to
issue, the invention must be new, useful, and nonobvious. 35 U.S.C. §§101-103 (2006).



information, consumers would be willing to pay more for products that produce greater health benefits and
less for products that produce lesser benefits. This is a particularly problematic assumption in healthcare
markets in which consumers do not possess the expertise required to decipher the pharmacological data.
Physicians are in a better position to make assessments of quality, but they are not required to study new
drug products as a condition of licensure and a large proportion learn about new drugs primarily from
drug manufacturers’ marketing campaignsm Even for those physicians who make serious efforts to educate
themselves, data about the comparative effects of drugs is often unavailable or insufficient (see “Mis-valued
Innovation,” Part III. A., infra). Moreover, even if physicians are well-informed, pressure from misinformed
patients influenced by advertising may affect prescribing@ Imperfect information thus weakens the correla-
tion between the health benefits of a drug and its market success.

Finally, prescription drug markets are affected by the problem of “moral hazard” that is typical of markets
in which third party payers (insurers) pay for a substantial amount of the cost of the product, rather than
the consumer himself. Since insurance reduces the price of drug products to consumers, consumer demand
increases such that consumers will buy products that have less marginal value to them than they cost to
produce. Prescribing physicians also pay none of the price of the drug, so unless an insurer’s utilization man-
agement plan affects their prescribing choices, they have no economic incentive to seek more cost-effective
alternatives. This combination of consumer and physician inattention to price results in inefficiently high
demand[™]

The confluence of these three market failures created the imperfect market in which the Prilosec-Nexium
strategy could be successful. A manufacturer had the first effective drug in its class for which a patent was

granted and created a temporary economic monopoly. As this monopoly neared expiration, it took advan-

17JERRY AVORN, POWERFUL MEDICINES: THE BENEFITS, RISKS AND COSTS OF PRESCRIPTION DRUGS, 279-281 (2004).

18 See Michael S. Wilkes, Robert A. Bell, and Richard L. Kravitz, Direct-to-Consumer Prescription Drug Advertising: Trends,
Impact and Implications, HEALTH AFFAIRS, Mar./Apr. 120 (2000) (surveying literature suggesting that direct-to-consumer
advertising may lead to inappropriate prescribing).

YCHARLES E. PHELPS, HEALTH ECcoNOMICS, 289 (1992).



tage of the FDA regulations governing the approval process to prevent the entry of generic drugs and moved
patients to another patented drug. Consumers, who do not have the expertise to evaluate the difference
between Nexium and Prilosec and were shielded from direct costs by their insurance plans, were influenced
by Nexium marketing. Meanwhile, many physicians did not act as effective gatekeepers. As a result, the
common assumption that a large number of people would not buy a more expensive drug unless it offered a
real improvement over a cheaper drug (an assumption that would make sense in a truly competitive market)
was proven wrong.

The success of Nexium is illustrative of a phenomenon in pharmaceutical markets whereby products can
become commercially successful even though their social costs vastly outweigh their social benefits. It might
be argued that although studies showed that Nexium offered no improvement on average over Prilosec,
it probably was a significant benefit for a small, unknown population of patients. However, the runaway
commercial success of the drug suggests that a much larger population of people were paying for the more
expensive of two equally effective drugs. It seems likely then that Nexium represents a kind of innovation for
which social costs outweigh social benefits. This then suggests that patent law and related FDA regulation
of pharmaceuticals is creating perverse incentives that both encourage inefficient allocation of resources and
decreases consumer access.

In this paper, I will explore this phenomenon by addressing two related questions. First, how can incremen-
tal improvements in medications be characterized in order to identify which incremental research projects
should be encouraged or discouraged by patent and regulatory law? And second, which doctrinal or policy
levers should Congress and the courts use to reduce incentives for undesirable incrementalism?

Part I of this paper describes the economic and legal context that must inform pharmaceutical policy. Part
II attempts to characterize incrementalism; what categories of inventions should patent and FDA policy

encourage? Part IIT will present possible policy solutions for tailoring incentives to discourage undesirable



forms of incrementalism. In particular, mandatory and voluntary comparative testing of drugs, increasing
the standard of nonobviousness for patentability, improvements to the Patent and Trademark Office (“PTO”)
process, and penalties for using patents ultimately found invalid by the courts to delay generic competition
will be explored as means to enhance the correlation between the social benefits and royalties derived from

pharmaceutical patents.

I. CONTEXT AND MOTIVATION

In order to set the stage for a discussion of the intersection of policy and pharmaceutical innovation, this
section discusses 1) the healthcare spending “crisis” as it relates to pharmaceuticals, 2) the particular im-
portance of patents to the pharmaceutical industry, and 3) the regulatory framework for pharmaceutical

research and industry responses to it.

I. A. The Healthcare Crisis and Access to Pharmaceuticals

Pharmaceutical industry profits have attracted intense scrutiny due largely to concerns that rising prices
have made pharmaceuticals unaffordable for the middle class. Drug costs accounted for 12.4% of healthcare
spending in 2001 and prescription drugs are one of the fastest growing categories of that spendingm From
1997 to 2001, spending on prescription drugs increased by an average of 14.5% annually, and studies predict

growth rates between 8 and 11% through 2012, reflecting increases in both price and utilization@ Industry

20David Wessel, The Economy; Capital: The Misconceptions About Drug Prices, WALL STREET JOURNAL, May 6, 2004, at
A2.

21Bradley C. Strunk, Paul B. Ginsburg, and Jon R. Gabel, Tracking Health Care Costs: Growth
Accelerates  Again  in 2001, HEALTH  AFFAIRS- WEB  EXCLUSIVE, Sept. 25, 2002, available  at



supporters argue that the primary reason for the increase in total drug costs is the availability of more
effective drugs@ Whether this claim is true or not, it is clear that increasing prices are putting the benefits
of drug therapies out of the reach of a growing number of consumers, and putting increasing pressure on the
budgets of state governments.

Privately-insured individuals are under increasing pressure from rising drug costs, as health insurance pre-
miums are increasing faster than general price increases and growth in the economyﬁ A study published
in 2000 reported that prescription drug prices had increased by 18.4% that year, accounting for 44% of the
increase in health costs covered by private insurance@ As prescription drug prices have increased, health
insurers have responded by limiting coverage and increasing coinsurance, leaving individuals with mounting
exposure to rising drug prices@ As a result, although prescription drugs account for only about 12% of
healthcare expenditures, they account for nearly a quarter of out-of-pocket costs for individuals@

Many Americans, whether insured or uninsured, are unable to afford the drugs prescribed for them. In 2000,
roughly 53 million non-Medicare recipients lacked insurance coverage for prescription drugsm A 1998 study

reported that 42% of uninsured Americans and 17% of all Americans reported not filling prescriptions for

http://content.healthaffairs.org/cgi/content/full /hlthaff.w2.299v1/DC1  (last visited Apr. 21, 2006);  Stephen
Heffler, Sheila Smith, Sean Keehan, M. Kent Clemens, Greg Won, and Mark Zezza, Health Care
Spending  Projections for 2002-2012, HEALTH AFFAIRS -WEB EXCLUSIVE, Feb. 7, 2003, available at

http://content.healthaffairs.org/cgi/content /full /hlthaff.w3.54v1/DC1?maxtoshow=&HITS=10&hits=10& RESULTFORMAT=&authorl=hefHer
(last visited Apr. 20, 2006); Christine Borger, Sheila Smith, Christopher Truffer, Sean Keehan, Andrea Sisko, John Poisal, and
M. Kent Clemens, Health Spending Projections Through 2015:Changes On The Horizon, HEALTH AFFAIRS- WEB EXCLUSIVE,
Feb. 22, 2006, at W70.

22 See e.g., Doug Bandow, Demonizing Drugmakers: The Political Assault on the Pharmaceutical Industry, POLICY ANALYSIS,
May 8, 2003, at 1.

23Jon R. Gabel, Gary Claxton, Isadora Gil, Jeremy Pickering, Heidi Whitmore, Benjamin Finder, Samantha Hawkins, and
Diane Rowland, Health Benefits in 2005: Premium Increases Slow Down, Coverage Continues to Erode, HEALTH AFFAIRS,
Sep./Oct. 2005, at 1280.

24Christopher Hogan, Paul B. Ginsburg, and Jon R. Gabel, Tracking Healthcare Costs: Inflation Returns, HEALTH AFFAIRS,
Mar./Apr. 2001 at 193-203.

25More than 40% of large employers say they are “very likely” to increase employee contributions to healthcare coverage in
2006. Gabel, Health Benefits in 2005, supra note 23, at 1279-80; see also Borger, Health Spending Projections Through 2015,
supra note 21.

26Leila Abboud, Stung By Distrust, Drug Makers Seek to Heal Image, WALL STREET JOURNAL, Aug, 26, 2005 at B1.

27U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES, PRESCRIPTION DRUG COVERAGE, SPENDING UTILIZATION AND PRICES,
REPORT TO THE PRESIDENT, April 2000 (quoted in Public Citizen’s Congress Watch, America’s Other Drug Problem: A Briefing
Book on the Rz Drug Debate, 2003, available at www.citizen.org/rxfacts).

10



financial reasonsﬁ Similarly, a 2003 survey revealed that 13% of all adults (including the insured) and 11%
of Medicaid enrollees did not obtain prescribed drugs due to out-of-pocket costs@

Proponents of high coinsurance plans (or “consumer-driven healthcare”) argue that increasing coinsurance
is a necessary response to the problem of moral hazard. The insured, they contend, now consume healthcare
services with little regard for cost. But if required to pay for some share of the cost, they will seek out
low-cost, high-quality healthcare goods and services@ However, studies of prescription drug consumption
belie this logic. They show that cost-saving strategies which shift expenses to patients have deleterious ef-
fects on access to prescription drugs across a wide range of therapeutic categories, including those considered
“essential.”@ Having multiple chronic conditions strongly increases the probability of having prescription
drug access problems@ In other words, increasing patient exposure to prices discourages not just utilization
that could be described as unnecessary or inefficient, but also utilization that is medically necessary, but
beyond the means of patients.

Increasing costs for pharmaceuticals are also putting tremendous pressure on state budgets. Medicaid out-
patient drug spending increased 18% annually between 1999 and 2002, compared to 10% for all health
services@ As a share of total Medicaid spending, drug spending doubled in the 1990s from 5.6% of total
spending in 1992 to 12% in 2002@ This phenomenon has focused legislative attention on the pharmaceutical
industry at both the national and state levels. To contain increasing costs, almost all states have imple-

mented strategies to curtail usem In some cases, state officials have openly defied federal law in their efforts

28Karen Donelan, Robert J. Blendon, Cathy Schoen, Karen Davis, and Katherine Binns, The Cost of Health Care System
Change: Public Discontent in Five Nations, HEALTH AFFAIRS, May/Jun. 1999, at 214.

29Peter J. Cunningham, Medicaid Cost Containment and Access to Prescription Drugs, HEALTH AFFAIRS, May/Jun. 2005,
at 784.

30See e.g., Regina Herzlinger, Consumer-Driven Health Care: Containing the Health Care Cost Monster, JOURNAL OF
FINANCIAL SERVICE PROFESSIONALS, Mar. 2004, available at http://www.manhattan-institute.org/html/_jfsp-consumer.htm.

31Cunningham, Medicaid Cost Containment and Access to Prescription Drugs, supra note 29, at 788.

321d., at 785-86.

331d.

3414.

35]1d., at 780; also see Borger, Health Spending Projections Through 2015, supra note 21, at W67.
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to address the growth of problemm

Advocates for the pharmaceutical industry argue that private charity should be used to make pharmaceu-
ticals more available to the needym This argument, however, overlooks the fact that the prices of many
drugs have sky-rocketed beyond the means of the middle class, meaning that the class of people potentially
in need of charitable assistance is much larger than the indigent. For example, the cost of commonly used
cancer drug therapies can cost tens or hundreds of thousands of dollars (see Table 1, infra) and even insured

patients often accrue thousands of dollars in copayments for these drugs@

Table 1: Sample of 2005 Drug Prices

‘ Major Indication Price of Year’s Supply
Gleevac Cancer $37,000

| Avastin””| Cancer $100,000
Erbitux Cancer $120,000

‘ Fabrazyme Fabry Disease $175,000-$200,000 ‘

Drug manufacturers have responded to the growing crisis in affordability, not by reducing prices, but by
devising strategies to sustain the current level of pricing, while forgiving consumers their share of the price.
Most commonly, drug manufacturers donate money to charities that help patients pay for their share of drug
costs or their health insurance premiums@ This allows drug manufacturers to charge prices that would
make their drugs otherwise unaffordable even to insured patients. By helping patients cover copays and

premiums, the manufacturer ensures that the patient will be able to continue taking the medication, so

36Gee e.g., Letter to Governor Pawlenty, Minnesota, from William Hubbard, FDA, May 24, 2004, at
http://www.fda.gov/imported drugs/pawlenty0524.html (last visited June 8, 2004) (arguing that the creation of Minnesota
RxConnect website, which facilitates the purchase of prescription drugs re-imported from Canada, violates federal law).

3"Bandow, Demonizing Drugmakers, supra note 22, at 36-37.

38Geeta Anand, Support System: Through Charities, Drug Makers Help People — and Themselves, WALL STREET JOURNAL,
Dec. 1, 2005, at Al.

39 Alex Berenson, A Cancer Drug Shows Promise, at a Price That Many Can’t Pay, New York Times, Fed. 15, 2006, available
at http://www.nytimes.com/2006,/02/15/business/15drug.html?ex=1145764800&en=e5b12b1{fbbbf84e&ei=5070#. (The price
for Avastin increased since the Anand article was published.)

40See Anand, Support System, supra note 38.
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the manufacturer can continue to bill the insurance company for its share of the expense. The insurance
company then distributes the costs among its beneficiaries in the form of higher premiums. When soliciting
contributions from drug manufacturers, these charities emphasize that the contributions lead to increased
profits for manufacturers. For example, by donating $5,400 to cover a premium for a patient who needs
Fabrazyme, Genzyme can then charge the patient’s insurer for the remainder of the $175,000-$200,000
annual price@ Genzyme’s net revenue from the transaction would be about $185,000. Consumers, of course,
eventually pay for the amount covered by insurance via their health insurance premiums. In addition, the
drug manufacturer benefits from the opportunity to sell more product at nearly full price, and can take a
tax deduction for its charitable contributions. Charities report that they expect their business to expand
substantially when Medicare Part D becomes effective since beneficiaries will have to come up with thousands

of dollars in copayments for covered drugs@

While pharmaceutical company funding of copays and premiums solves immediate affordability issues for
some patients, the data on the failure of insured patients to obtain prescribed medications suggests that it
is failing to reach a significant number of consumers. Furthermore, such programs contribute to the rising
cost of health insurance coverage. Thus, there is continued pressure from consumer groups and insurers to

address the issue of rising pharmaceutical prices.

4lrq.
1274,
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I. B. Importance of Patent Protection to the Pharmaceutical In-
dustry

I. B. 1. Patents and the Pattern of Innovation

Supporters of the pharmaceutical industry defend the high costs of prescription drugs on the grounds that
these revenues are necessary incentives for further innovation. Strong patent protections are needed to ensure
that pharmaceutical firms can charge enough to generate sufficient returns for investors. Controls on pricing
or weakening of patent protection, they argue, would therefore slow the pace of innovation@

The contention that current high prices are needed to ensure continued innovation finds support in economic
scholarship. Simulations by Giaccotto et al. suggest that research and development (“R&D”) spending
would have been 30% lower if the federal government had limited the rate of growth of drug prices to the
rate of growth of the CPI during the 1980s and 1990s. This would have resulted in one-third (or 330 —365)
fewer drugs being brought to market during that period@ Conversely, Giacotto et al. found that R&D
spending increases with real drug prices, and estimated that a 10% increase in drug prices is associated with
a 6% increase in R&D intensity@ Thus, policy-makers seeking to directly control prices would have to weigh
the social benefits of increased consumer access to needed pharmaceuticals against the social costs of slower
innovation 9]

Pharmaceutical manufacturers also argue that strong patent protection, which underlies current pricing
levels, is necessary for the flourishing of pharmaceutical research. Patents confer upon their owners the

exclusive right to make, use and sell the patented invention for a twenty-year period from the date of

43See e.g., Bruce N. Kuhlik, The Assault on Pharmaceutical Intellectual Property, 71 U. Chicago L. Rev. 93, 106-07 (2004).
Mr. Kuhlik is the Senior Vice President and General Counsel of the Pharmaceutical Research and Manufacturers of America,
the pharmaceutical industry’s lobbying organization.

44Carmelo Giacotto, Rexford E. Santerre, and John A. Vernon, Drug Prices and Research and Development Investment
Behavior in the Pharmaceutical Industry, 48 Journal of Law and Economics 195, 195 (2005).

4514,

46 1d., at 212.
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application filing. Patents are thus an exception to the background rule of free market competition, since
they provide their owners with a limited-term monopoly on their invention. This provides the inventor with
an opportunity to be the exclusive supplier of his invention, and if the invention is commercially viable, to
recoup his costs without competition from copycat competitors.

The common justification for patents is that they promote scientific progress. However, the twenty-year
patent term is uniform across inventions. Despite the utilitarian rationale of patent law, Congress has not
attempted to tailor the patent term to particular types of inventions so as to ensure that inventors face
optimal incentives for invention that neither under-reward nor over-reward their contributions to societym
Thus, it would be mere coincidence if the current twenty-year term were an optimal reward for pharmaceutical
inventions.

Patents, moreover, are not the only way to ensure that innovators can recoup their costs. The advantages of
being first-to-market, marketing and service efforts, and the secrecy and complexity of product technology
can give innovators a market advantage which allows them to recover their costs even in the absence of
patent protection@ There is, however, both empirical and theoretical support for the proposition that the
pharmaceutical industry is particularly reliant on patent protection. Surveys of R&D managers in a variety
of industries have found that managers in the pharmaceutical industry placed the highest importance on
patents as a means of recovering the costs of innovation@ In contrast, managers in other research-intensive
industries placed greater importance on other factors, such as efficiencies in production and first-mover

advantage m

47See Edward C. Walterscheid, Defining Patent and Copyright Term: Term Limits and the Intellectual Property Clause, 7
J. INTELL. PrOP. L. 315 (2000) (historical account of the origin of the patent term in 17t" century British legal practice).

48Henry Grabowski, Patents and New Product Development in the Pharmaceutical and Biotechnology Industries, in John
Duca, ed., SCIENCE AND CENTS: THE ECONOMICS OF BIOTECHNOLOGY, Federal Reserve Bank of Dallas, 2003, at 3, available at
http://www.econ.duke.edu/Papers/Other/Grabowski/Patents.pdf.

49Richard C. Levin, et al., Appropriating Returns from Industrial Research and Development, BROOKINGS PAPERS ON Eco-
NOMIC ACTIVITY 783-820 (1987); Wes Cohen et al., “Appropriability Conditions and Why Firms Patent and Why They Do Not
in the American Manufacturing Sector,” Working Paper (Carnegie-Mellon University 1997).

5074,
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The argument that patents are particularly necessary to pharmaceutical research also finds support in the
pattern of pharmaceutical innovation. Since the relationship between the structure and biochemical function
of chemicals is so unpredictable, research is subject to an unusual degree of uncertainty and requires costly
experimentation. Once a new chemical product is discovered, it is usually easy for competitors to determine
how to copy it. The costs of imitation for competitors are so low relative to the initial cost of developing a
new commercial product (see Part 1. B. 2., infra) that in the absence of patent protection, the prices set in

free markets would most likely be too low to cover the costs of development[']

I. B. 2. Cost of Innovation: Estimated R&D Expense per New
Chemical Entity

1. B. 2. a. Cost Drivers

Support for the argument that pharmaceutical innovation is exceptionally expensive can be found in the
academic literature. In a widely-publicized study, a team of researchers led by Joseph DiMasi at the Tufts
Center for the Study of Drug Development published their finding that the average cost of research and
development for a new chemical entity (including the costs of failed attempts) is 802 million dollars
DiMasi et al. collected data on R&D expenditures on a randomly selected sample of investigational drugs
that were developed entirely in-house from 10 pharmaceutical firms, including both U.S. and foreign-owned

companiesﬁ The firms themselves provided the R&D cost data. The drugs in the study did not receive

51Grabowski, Patents and New Product Development in the Pharmaceutical and Biotechnology Industries, supra note 48, at
4.

52Joseph A. DiMasi, Ronald W. Hansen, and Henry G. Grabowski, The Price of Innovation: New Estimates of Drug
Development Costs, 22 J. HEALTH EcoNoMmIcs 151-185 (2003); But see Arnold S. Relman and Marcia Angell, America’s Other
Drug Problem, THE NEwW REPUBLIC, Dec. 16, 2002, at 28-30; and Public Citizen’s Congress Watch, America’s Other Drug
Problem: A Briefing Book on the Rx Drug Debate, 2003, available at http://www.citizen.org/documents/dbbapril.pdf.

53DiMasi, The Price of Innovation: New Estimates of Drug Development Costs, supra note 52, at 156.
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federal funding at any stage of development, and in this sense are arguably atypical@ The cost estimate
therefore may overstates the R&D investment that the manufacturer itself needs to make in an average

case

The pharmaceutical industry is the beneficiary of substantial publicly-funded research. In a 1995 study by
MIT, the study authors found that publicly-funded research was a “critical contributor” to the discovery
of nearly all of the 25 most important drugs introduced between 1970 and 1995@ Similarly, an National
Science Foundation study found that 50% of scientific research cited in drug and medicine patents was funded
by the federal government, while only 17% was funded by private industryﬂ Technology transfer statutes,
including the Bayh-Dole Act of 1980 and the Federal Technology Transfer Act of 1986, permit private drug
manufacturers to seek patent rights on federally-funded research

In addition, it is important to note that the cost estimate applies only to new chemical entities, not all drug
products. New formulations and delivery methods are not taken into account, although they account for
about a third of R&D spending@ An average cost which did include these products would substantially
drive down the cost estimate. It is important to note therefore, that DiMasi’s results do not reflect the

cost of an average new drug, but only those new drugs that contain an active ingredient that has not been

54Public Citizen’s Congress Watch, America’s Other Drug Problem: A Briefing Book on the Rx Drug Debate, supra note 52,
at 48.

55 But see DiMasi, The Price of Innovation: New Estimates of Drug Development Costs, supra note 52, at 56-57.

56 Artie K. Rai, Symposium: Intellectual Property Challenges in the Next Century: The Information Revolution Reaches
Pharmaceuticals: Balancing Innovation Incentives, Cost and Access in the Post-Genomics Era, 2001 U. ILL. L. REv. 173, 185
fn. 53 (2001).

571d., at 185 fn. 54.

581d., at 185-86 fn. 56. The Bayh Dole Act was enacted to promote the commercialization of scientific discoveries made with
federal funding. 35 U.S.C. §200 (2006). It did so by authorizing private parties who engaged in federally-funded research to
retain title to their inventions, subject to reservation of a royalty-free nonexclusive license to the federal government. 35 U.S.C.
§202 (2006). See generally, Rebecca S. Eisenberg, Symposium on Regulating Medical Innovation: Public Research and Private
Development: Patent and Technology Transfer in Government-Sponsored Research, 82 Va. L. Rev. 1663, 1665 (1996). The
Federal Technology Transfer Act authorized government laboratories to enter joint development agreements with industry and
to agree to assign patents on inventions made by federal employees to the private firm or its employees, subject to reservation
of a royalty-free license. 15 U.S.C. §3710 (2006). See generally, id. at 1706-1707.

59 Pharmaceutical Investment and Output, PROCEEDINGS OF THE CMR, INTERNATIONAL, 2002 (quoted in Richard G. Frank,
Editorial, New Estimates of Drug Development Costs, 22 J. HEALTH EcoNoMIcs, 325, 327 (2003)).
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approved for use in some other form.

The average cost calculated by DiMasi et al. does take into account the costs of the large proportion of
R&D efforts that are unsuccessful by aggregating these costs with the costs of successful projects@ Most
drug candidates which are initially investigated for use in humans will fail to reach market: less than 1% of
compounds in pre-clinical trials advance to clinical trials. Only about 20% of these gain FDA approval@
Stated differently, of every 100 drugs for which investigational new applications are submitted to the FDA, 70
will successfully complete Phase 1 human trials. Thirty-three will complete Phase 2, 25 to 30 will complete
Phase III and 20 will be ultimately approved for sale@ Thus, the revenues for successful drugs must be
sufficient to provide an incentive to pursue research that has a very high failure rate.

Although the $802 million figure is often cited as the “average cost of research and development,” the authors
of the study are careful to note that only about half of this figure, $403 million, represents the out-of-pocket
costs that the drug developer actually incurs. Clinical trial costs account for the largest portion of out-of-
pocket expenses@ The other $399 million is the opportunity cost of investing in R&D rather than investing
in another activity with an 11% rate of return@

Industry critics have challenged this cost estimate, arguing that the true cost of new chemical entity may be
as low as $100 millionﬁ They point out that the data relied upon by the DiMasi study is provided by the
pharmaceutical industry itself, which has a strong interest in justifying its pricing decisions, and no data is
publicly available to verify itm Thus, it is impossible to tell what expenses have been categorized by the

industry as “development” that are more appropriately categorized as marketingm

60DiMasi, The Price of Innovation: New Estimates of Drug Development Costs, supra note 52, at 152-53.

61Joseph A. DiMasi, Success Rates for New Drugs Entering Clinical Testing in the United States, 58 CLINICAL PHARMACOL-
OGY AND THERAPEUTICS 1-14 (1995).

62Michael S. Rosenwald, A Small Drug Firm’s Disappointment: After Failed Antibiotic Test, Advancis Aims to Regroup,
WASHINGTON PosT, Jun. 17, 2005, at D1.

63DiMasi, The Price of Innovation: New Estimates of Drug Development Costs, supra note 52, at 165.

641d., at 63.

65Relman, America’s Other Drug Problem, supra note 52, at 30.

661d., at 29.

671d.
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A subsequent study by Bain Consulting, based on 2000-2002 R&D spending data, estimated that the average
investment required to get a single drug to market has increased to $1.7 billion@ Based on this number, Bain
contends that only one out of six new drug prospects will deliver returns above the industry’s risk-adjusted
cost of capital@ The Bain press release does not mention for whom this study was commissioned but reads
as if designed to market Bain’s management consulting services to the pharmaceutical industry. Thus, it
seems possible that the study was designed to present the highest plausible estimate. This number is not
directly comparable to the DiMasi study, since it uses a substantially different methodology, but academic
scholarship nonetheless supports the contention that the average cost of drug development is risingm

While the DiMasi and Bain estimates are likely both inflated by marketing expenses, there is no doubt that
pharmaceutical research is both risky and extremely expensive. In addition, some historical data suggests
that investment will flow elsewhere if prices decline substantiallyﬂ These studies thus support the contention
that for at least some subset of drugs, and particularly for new chemical entities, the current patent and
regulatory protections are necessary to support continued innovation. They do not address, however, whether

these protections are also necessary for other subsets of drugs.

68Peter Landers, Cost of Developing a New Drug Increases to About $1.7 Billion, WALL STREET JOURNAL, Dec. 8, 2003.

69 Has the Pharmaceutical Blockbuster Model Gone Bust?, BAIN AND COMPANY PRESS RELEASE, Dec. 8, 2003.

"Henry G. Grabowski, Are the Economics of Pharmaceutical Research and Development Changing? Productivity, Patents
and Political Pressures, 22 PHARMACOECONOMICS Suppl. 2: 15, 16 (2004). Among other things, the Bain study includes more
marketing expenses, such as commercialization costs, like preparing marketing materials. Landers, Cost of Developing a New
Drug Increases to About $1.7 Billion, supra note 68.

"1In the wake of the President Clinton’s healthcare proposal, in which price controls were considered, investment in pharma-
ceutical research declined temporarily. Alan F. Holmer, Pharmaceutical Research and Manufacturers of America, Letter, The
Pharmaceutical Industry — To Whom Is It Accountable, 343 NEw ENGLAND J. MED. 1415 (2000).
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I. B. 2. b. How Much of Pharmaceutical Spending Is Marketing
or Profit?

Subsidization of the private pharmaceutical industry through the patent and regulatory systems is justified
by the importance of promoting the advance and application of biomedical science. However, industry critics
argue that much of the activity that is subsidized is actually marketing and that the high profit margins of
the industry suggest that current levels of subsidization are unnecessary. While there is strong public sup-
port for biomedical research, public subsidization of marketing expenses should be far more controversial,
and there is evidence that a substantial amount of pharmaceutical company spending is directed toward
marketing. The magnitude of marketing efforts is substantial even relative to impressive R&D spending.
Public Citizen contends that Fortune 500 pharmaceutical firms spend more than three times as much on
marketing as they do on R&DE Likewise, the Wall Street Journal estimated that pharmaceutical companies
as a whole spend twice as much on marketing as they do on R&Dm Industry observers contend that the
largest firms have shifted the core of their business away from the unpredictable task of creating drugs and
toward the less risky business of marketing them@ AstraZeneca, for example, spent $478 million in 2001
to persuade consumers to move from Prilosec, which was coming off patent, to the nearly identical patented
drug, Nexiumﬂ Industry critic Marcia Angell notes, “the less important a new drug, the more marketing
is required to sell it.”@

Critics of the pharmaceutical industry also contend that consistently high profit margins in the pharmaceu-

tical industry belie claims that the prices currently charged for drugs are necessary for the survival of the

72Public Citizen’s Congress Watch, America’s Other Drug Problem: A Briefing Book on the Rz Drug Debate, 2003, supra
note 52, at 28.

73Gardiner Harris, New Script: Drug Firms, Stymied in the Lab, Become Marketing Machines, WALL STREET JOURNAL, Jul.
6, 2000, at Al.

T41d.

75 See Harris, Drug Prices — Why They Keep Soaring, supra note 2.

"Marcia Angell, Letter, The Pharmaceutical Industry — To Whom Is It Accountable, 343 NEW ENGLAND J. MED. 1417
(2000).
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industry and continued innovationm In the last several years, the pharmaceutical industry has consistently
ranked among the most profitable industrial sectors by three measures of profitability (see Table 2, z'nfm)@
Arguably, measures of profitability in research-based industries are complex enough to make cross-industry
comparisons misleadingﬂ and the pharmaceutical industry is the most research-intensive of U.S. industries
that support their R&D with private funds@ Nonetheless, there is little doubt that the industry as a whole
earns a handsome return on its investment relative to other major industries despite a worrying downward

trend in the last few years.

Table 2: Pharmaceutical Industry Profits

\ 2002 2003 2004
Return 17.0% 14.3% 15.5%
on In- In- In-
Rev- dus- dus- dus-
enues try try try
(Profits Rank: Rank:# Rank:
as #1 3 #3
% of of of
of 48 47 47
rev-
enue)

Return on 14.1% 10.3% 8.1%
Assets (Profits Industry Rank: Industry Rank:# | Industry Rank:# 12
as % of assets) #1 of 48 2 of 27 of 47

"THenry Grabowski, John Vernon, and Joseph A. DiMasi, Returns on Research and Development for 1990s New Drug
Introductions, 20 PHARMACOECONOMICS Suppl. 3 11, 20 (2002).

78 Fortune reports three measures of profitability. Return on revenues (a.k.a. “profit margin”) calculates net income as a
percent, of revenues and gives the profit per dollar of sales. A high profit margin indicates that a company has flexibility to
reduce its prices or absorb additional expense while remaining profitable. Return on assets is the ratio of net income to total
assets. This indicates how much profit is generated by each dollar of assets. Since assets are usually reported at historical cost
rather than fair market value, the total assets amount is usually very conservative and the ratio is artificially inflated. Return
on equity is equal net income as a percent of total equity. This ratio provides a measure of how much return stockholders
received from their investments. Since equity is difference between a company’s assets and its debt, return on equity measures
how effectively management is using the owners’ investments to generate income. See Jeffrey H. Haas, CORPORATE FINANCE
IN A NUTSHELL, 42-43 (2004).

"9 Uwe Reinhardt, Perspectives on the Pharmaceutical Industry, HEALTH AFFAIRS, Sep./Oct. 2001, at 142-43.

80F. M. Scherer, The Pharmaceutical Industry — Prices and Progress, 351 NEW ENGLAND JOURNAL OF MEDICINE, Aug. 26,
2004, 927, 927 (2004).
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Return 27.6% 22.1% 16.6%
on In- In- In-
Eq- dus- dus- dus-
uity try try try
(Prof- Rank:#2 Rank: Rank:
its of #4 #13
as 48 of of

% 27 47

of

eq-

uity)

Source: Fortune 50081

Theindustry,however,isheavilyreliantonsocalledblockbusterdrugs.StudiesbyGrabowski et al. show that the tOp 10% of

drugs accounted for close to half of the overall market value associated with all new drug introductions@
Ounly the top 10% of new chemical entities (“NCEs”) have returns that far exceed the average R&D cost
($802 million) within the 7% year period of market exclusivity afforded by the Hatch-Waxman provisions
(see Part I.C., infra for discussion of the Hatch-Waxman Act)ﬁ Only 34% of NCEs have returns in excess
of the average R&D outlay. Accordingly, the top 10% of NCEs account for approximately half of all revenues
from new drugs. Although a drug whose revenues exceed variable costs (but not total costs) can contribute
positively to a firm’s bottom line, in the long run, a firm must have a number of products whose returns
significantly exceed total R&D costs in order to have a viable R&D program@ This suggests that reforms to
the regulatory structure which reduce returns to NCEs, absent other corrective measures, would significantly

reduce incentives to produce them and diminish the profitability of the industry as a whole.

81 Fortune 500, FORTUNE, Apr. 18, 2005, at F-26, F-28; Fortune 500, FORTUNE, Apr. 5, 2004, at F-26, F-28.

82Grabowski, Returns on Research and Development for 1990s New Drug Introductions, supra note 77, at 11.

83Grabowski, Are the Economics of Pharmaceutical Research and Development Changing?, supra note 70, at 21. (7% year
period assumes that the brand name manufacturer will take advantage of the 30 month stay on generic approval.)

84Grabowski, Returns on Research and Development for 1990s New Drug Introductions, supra note 77, at 23.
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I. C. The Regulatory Framework

In addition to patent protection, the pharmaceutical industry is the beneficiary of federal regulations whose
effect is to subsidize pharmaceutical innovation, and in particular, to enhance the profitability of the block-
buster drugs. These regulations protect innovators against competition even after the original patent term
expires. They include the market exclusivity and patent term restoration provisions of the Hatch-Waxman
Act (discussed below), the Orphan Drug Act, and patent term extension for pediatric testing.

Drug manufacturers usually apply for a patent on a new drug after initial studies show that it may have
beneficial biological activity, but before they complete the testing required for FDA approvalﬁ The average
remaining patent life for a drug after it obtains FDA approval is 11-12 years@ Thus, the manufacturer
typically has 11-12 years to recover his investment, not the entire twenty-year term of the patent. The R&D
phase and the first couple of years of marketing expenditures typically generate a stream of negative cash
flows. Cash flows then become positive for the rest of the patent term, and decline rapidly upon patent
expiration and the start of generic competitionﬂ

In 1984, Congress reacted to growing concern that patent terms were not long enough to ensure cost re-
covery by passing the Drug Price Competition and Patent Term Restoration Act, commonly known as
“Hatch-Waxman.” The Hatch-Waxman Act has importantly shaped the nature of competition in the phar-
maceutical industry. Its provisions reflect the twin goals of encouraging innovation by ensuring market
exclusivity for sellers of newly-approved drugs, and encouraging generic competition for brand name drugs
whose patents and marketing exclusivity terms have expired.

Hatch-Waxman contains several provisions intended to increase generic competition for drugs that come

85Kuhlik, supra note 43, at 96-97.

86 Joseph A. DiMasi and Cherie Paquette, The Economics of Follow-On Drug Research and Development, 22 PHAMACOECO-
NOMICS 1, 4 (2004).

87Grabowski, Returns on Research and Development for 1990s New Drug Introductions, supra note 77, at 20.
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off patent. First, it accelerates generic entry by allowing a streamlined approval process for generic drugs.
Under the Food, Drug and Cosmetic Act (“FDCA”), a drug may not be marketed until the FDA approves its
New Drug Application (“NDA”)@ In order to obtain such approval, the applicant must submit data from
animal and human studies that demonstrate its safety and efficacy. Prior to Hatch-Waxman, the innovating
manufacturer and manufacturer of a generic copy were subject to the same testing requirements for FDA
approval, and a generic manufacturer could not test its product during the patent term of the brand name
drug without infringing the patent@ As a result, the generic manufacturer would have wait until the end
of the patent term of the branded drug and independently prove the safety and effectiveness of its product.
Hatch-Waxman eliminated this unnecessary (and arguably unethical) clinical testing by establishing the
Abbreviated New Drug Application (“ANDA”) process for generic drug entry. Using the ANDA process,
generics manufacturers may rely on the data submitted with the NDA for the branded drug and need only
show bioequivalence to the branded product with the same active ingredient. Hatch-Waxman also creates a
safe harbor from infringement to allow generic companies to perform activities necessary to develop a generic
product, such as bioequivalence studies, during the term of the patent for the branded drugm Although the
testing required for an ANDA is significantly less expensive than that required for an New Drug Application
(“NDA”), potential profitability is also much lower due to competition from the original manufacturer and
other generic manufacturers.

As part of the ANDA, the generic manufacturer must certify whether the generic drug would infringe any
patents. A generic manufacturer can certify that there are no relevant patents, that the relevant patents
have expired, that the generic will not be marketed until after the relevant patent expires, or 