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Promoting Healthy Biopharmaceutical Competition
The Promise of a Regulatory Pathway for Follow-On Biologics

By Gregory Conko*

The Hatch-Waxman Act, enacted by Congress 23 years ago, created an abbreviated
approval pathway for generic copies of conventional, or what are known as *“small-
molecule,” drugs. These drugs are composed of relatively simple molecules that can be
synthesized easily, using their chemical formulas as blueprints for assembling individual
chemical elements into a therapeutically useful molecule. Most of the products we think
of as pharmaceuticals, from aspirin to Zoloft, are classified as “drugs.”

Another class of pharmaceuticals, called biological products or biologics, is composed of
much larger and more complex molecules that, historically, have been too intricate to
synthesize chemically. These include vaccines, blood products, antitoxins, and
therapeutic proteins and peptides. Their structure is so complex that they typically must
be produced by, and extracted from, living organisms—bacteria, viruses, yeasts, plants,
or animals—then purified into isolated products. And biologics are not just different from
drugs chemically; they are also, generally speaking, regulated under a separate statute.

At the time Hatch-Waxman was enacted, little consideration was given to the possibility
of generic biological products because their large, complex, and idiosyncratic nature
made them impossible to duplicate with 1984 technology. Consequently, the Act applied
only to products regulated as drugs. Much has changed over the past two decades,
however, and it is now possible to duplicate certain types of biological products with a
high degree of fidelity. Yet there still is no analogous pathway through which the Food
and Drug Administration (FDA) may approve copycat biological products for
commercial use. That could soon change, however, because Congress has been
considering legislation to create just such a process. If the final legislation properly
balances rapid approval of generic biologics with incentives for name-brand firms to
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continue innovating, Americans may soon benefit from healthy competition in the
biopharmaceuticals market.

Background. Since the advent of the biotechnology industry in the 1980s, recombinant
DNA techniques have revolutionized the practice of medicine and the pharmaceutical
industry. Recombinant DNA—known colloquially as gene-splicing, genetic engineering,
and biotechnology—has substantially improved the development of biological products,
and has been used to create medicines that treat once intractable diseases, such as
cancers, stroke, multiple sclerosis, diabetes, and cystic fibrosis." Its biggest contribution
has been to improve scientists’ ability to duplicate naturally existing proteins—thus, most
recombinant DNA products are biopharmaceutical proteins regulated as biologics.

This medical revolution has not come cheaply, however.

The high cost of biopharmaceutical research and development, and its very strict
accompanying regulatory oversight, lead to high consumer costs. Due to the industry’s
relative youth, most biopharmaceuticals are still protected by patents. But, because many
of the patents are slated to expire in the coming decade, there is growing interest among
patients, insurers, governments, and the generic drug industry in the production of
“generic,” or what the FDA calls “follow-on,” biopharmaceuticals. Competition from the
introduction of generic conventional drugs usually leads to a sizeable drop in price, so
some experts speculate that the approval of follow-on biopharmaceuticals could save
patients hundreds of millions, perhaps billions, of dollars each year.”

Skeptics argue that biopharmaceuticals are too complex and too prone to unexpected
variations for generic companies to duplicate accurately, and that new clinical trials
would be necessary to demonstrate the safety and efficacy of follow-on copies. However,
within the last decade, scientific advances in protein characterization and purification
have made it possible for generic manufacturers to make, and for regulators to evaluate,
copycat biopharmaceuticals with little, and in some cases, no clinical testing needed to
ensure safety and efficacy. Although certain biologicals—including whole blood
products, most vaccines, and some protein products—are too complex even to
characterize adequately, let alone reproduce safely without validation in clinical trials,
most protein-based biologics, particularly those made using recombinant DNA
technology, can be characterized accurately enough to permit the comparison of
structure, composition, and clinical activity required for abbreviated approval.

The only real remaining question is how an abbreviated approval process should be
structured to protect incentives for pioneer firms to continue pursuing medical
innovation. If a reasonable compromise can be brokered, creating a regulatory pathway
for copycat biopharmaceuticals could be a constructive way to advance
biopharmaceutical industry competition.

Late last year, Sens. Charles Schumer (D-N.Y.) and Hillary Clinton (D-N.Y.) and Rep.
Henry Waxman (D-Calif.) introduced companion Senate and House bills to create an
abbreviated approval pathway for generic and other follow-on biopharmaceuticals.* The
bills met fierce opposition from many pioneer pharmaceutical firms because they would



enable generic competition in the biologics industry for the first time by piggy-backing
on billions of dollars of clinical research paid for by the pioneer firms. The bills have
since been effectively supplanted by the Biologics Price Competition and Innovation Act
(S. 1695), a compromise bill, introduced by Sens. Edward Kennedy (D-Mass.), Orrin
Hatch (R-Ut.), Mike Enzi (R-Wy.), and Clinton, that is intended to address several of the
innovator firms’ concerns.

The Kennedy-Hatch bill would create a regulatory pathway for “follow-on” biological
products, which it calls “biosimilars,” and require FDA to approve such products once
manufacturers demonstrate that their molecules are “highly similar” to the pioneer
products, even if the two have “minor differences in clinically inactive components.”
Applicants would be expected to submit analytical, animal, and clinical studies
demonstrating the biosimilar products’ safety, purity, and potency, though the agency
may determine, at its discretion, that one or more of these elements are unnecessary. The
bill also proposes a 12-year exclusive marketing period for pioneer manufacturers, during
which generic manufacturers may not submit a follow-on application relying on prior
approval of the reference product as evidence of safety and efficacy.

The Hatch-Waxman Act. Despite important differences between small molecule drugs
and biological products, the origins of the generic conventional drug legislation can
provide useful lessons for creating a follow-on biologics approval pathway. Under the
terms of the original Food, Drug and Cosmetics Act of 1938 (FDCA), most generic
manufacturers put their products on the market with no FDA review. Their products were
copies of already approved products, not “new drugs,” so they were not technically
subject to the 1938 Act’s review requirements.” Amendments to the Act passed in 1962°
dramatically increased the scrutiny of new drugs and subjected generic drugs to the same
testing and New Drug Application (NDA) process as pioneer products. This made it
uneconomical to produce most generics, and few manufacturers were willing to expend
the resources necessary to re-test copycat drugs.’

FDA’s response to the dearth of new generic drugs was to create, administratively rather
than through a grant of specific statutory authority, a shortened drug application process
whereby generic manufacturers could demonstrate their products’ safety and efficacy by
relying almost entirely on studies conducted by others and published in the peer-reviewed
scientific literature.? For a variety of reasons, however, this “paper NDA” had only
limited success. So, in 1984, Congress passed the Drug Price Competition and Patent
Term Restoration Act’—known as the Hatch-Waxman Act for its primary sponsors.

Hatch-Waxman established two abbreviated approval pathways for duplicate versions of
already approved drugs. The primary pathway, established under section 505(j) of the
FDCA, grants FDA specific authority to approve an essentially identical copy of a
previously approved drug once the manufacturer demonstrates that the copy contains the
“same” active ingredient as the reference drug; is “bioequivalent” to the reference drug;
and has the same strength, dosage, form, labeling, and conditions of use as the reference
drug.’® Because the active ingredients in the reference and copycat products are the same,
FDA can conclude that the copy is safe and effective based on its prior evaluation of the



reference drug. Once approved, most 505(j) drugs are considered therapeutically
equivalent to their reference products, can generally be interchanged freely with those
reference drugs, and are therefore considered true “generics.”

In the other pathway, established in section 505(b)(2) of the FDCA, the approval process
is abbreviated, but the manufacturer still must submit some amount of clinical or non-
clinical data, determined by FDA at its discretion, demonstrating the product’s safety and
efficacy. As with the paper NDA, this can take the form of previously published research
instead of, or in addition to, studies conducted by the manufacturer. It may also include
reference to a previously approved product, but the application may not rely wholly on
the reference drug’s approval because the chemical structure of a 505(b)(2) drug need not
be identical to the reference drug. The 505(b)(2) pathway is therefore generally used to
approve a change in dosage, form, strength, or route of administration, a subtle change in
formulation or active ingredient, or a new combined use of previously approved drugs.*

Reliance on the reference drug’s safety and efficacy is appropriate only regarding those
characteristics shared by the new drug and the reference drug. For any modification to the
reference drug, an applicant must submit data establishing that the modified drug meets
the statutory safety and efficacy requirements."* And, because “sameness” and
“bioequivalence” have not been demonstrated, products approved under section 505(b)(2)
may be prescribed as alternatives to the reference drugs, but they are not freely
interchangeable.™ Section 505(b)(2) drugs are therefore not considered true “generics,”
but merely “comparable” or “follow-on” products.*> Nevertheless, this pathway permits
the rapid introduction of comparable alternative products without the need for redundant
testing. Manufacturer and agency resources can instead be focused on investigating
relevant differences between the follow-on and reference products.

Updating Regulation. Many pioneer pharmaceutical firms that today question the
soundness of follow-on biological products once opposed the introduction of Hatch-
Waxman’s generic drug pathways.*® The reason is that follow-on approvals permit
generic manufacturers effectively to free ride on hundreds of millions, or in some cases
billions, of dollars” worth of pioneer data and then mount fierce price competition against
name-brand firms. Pioneer manufacturers came to support the Hatch-Waxman Act, after
limited extensions to the patent life of their pioneer drugs and certain additional periods
of market exclusivity were added to the legislation.” The goal was to protect the
incentives for pharmaceutical companies to continue to innovate, while ensuring that
their monopolies eventually expire to allow generic competition.

Despite Hatch-Waxman’s general success, critics today say the law is not a good model
for follow-on biological products. They argue that, because current technology cannot
ensure that copycat biologics are identical to their innovator reference products, it is not
possible to produce true generic biologics.'® However, some experts believe it is already
possible to show that certain, relatively small and well-characterized, proteins are
sufficiently similar in structure and function to warrant an interchangeability
determination.® Even conceding that it is not currently possible to demonstrate



interchangeability, the state of the art in protein characterization and purification is
advancing so rapidly that it likely will be possible in the very near future.

Giving FDA the authority now will create an appropriate incentive for generic
manufacturers to develop the analytical techniques necessary to compare proteins
generated from different production systems—a scientific achievement that would benefit
society beyond the approval of generic products. It is better, then, that FDA have
authority to liberalize the approval process—even if the agency temporarily chooses not
to use it—than for the agency and generic manufacturers to have to wait for another
legislative grant of authority once the science has advanced far enough.

In addition, Hatch-Waxman is not limited to generic products that can be shown to be
identical to their reference drugs. It establishes a second abbreviated approval pathway
for comparable products that are similar enough to provide reasonable alternative
treatments to the reference drugs. Although many experts doubt that current technology is
sufficient to demonstrate that two proteins generated from different manufacturing
systems are the same, as required for true generic approval,”® several real-world examples
show that it currently is possible for generic manufacturers to demonstrate that two
separate proteins are similar enough to qualify for approval as comparable products.

As long ago as 1996, FDA issued a guidance document explaining how manufacturers
could make certain “manufacturing changes without performing additional clinical
studies to demonstrate safety and efficacy.”?* The document notes that improvements in
test methods and product characterization have allowed manufacturers to “establish
sensitive and validated assays for characterizing the product and the biological activity,”
to “provide the basis for FDA to assess product comparability without the necessity of
repeating clinical trials.”?* Significant changes in the production or purification of
biologics still often require at least limited clinical trials to demonstrate comparable
safety and efficacy. Nevertheless, the flexibility promoted by the 1996 guidance tacitly
recognized that recombinant DNA technology makes biological products much less prone
to contamination and makes it far easier for manufacturers to confirm protein identity and
purity. During the past 11 years, this technology has advanced rapidly, making many of
the tools available only a decade ago seem crude by today’s standards.

Furthermore, we know that FDA believes it is possible to approve certain follow-on
biologics because the agency has already done so. In the United States, “drugs” are
regulated under the FDCA, while most “biologics” are regulated under the Public Health
Service Act (PHSA). However, a small number of protein products that would otherwise
be legally classified as “biologics” are regulated as “drugs,”* and therefore fall within
the authority of Hatch-Waxman’s abbreviated approval pathways. FDA has already
approved several comparable follow-on protein products under section 505(b)(2).%*

Upon approving the follow-on growth hormone Omnitrope in 2006, FDA explained that
the characteristics that made it eligible for the 505(b)(2) drug pathway included a single
active ingredient, a well-known mechanism of action, and the ability to “extensively and
adequately” characterize the protein.”® Future follow-on “drug” products meeting these



and the other listed criteria likely would also qualify for abbreviated review. But not all
protein products sharing these characteristics are regulated as drugs. Thus, FDA'’s
scientific justification for approving follow-on protein products such as Omnitrope apply
just as surely to small and well-characterized proteins regulated under the PHSA.

Finally, the United States is not alone in approving certain follow-on biologics. In 2003,
the European Union (EU) passed legislation creating a pathway for the approval of what
it calls “similar biological medicinal products,” or “biosimilars.”?® Like Hatch-Waxman’s
section 505(b)(2), a biosimilar applicant can rely, to some extent, on the European
Medicines Agency’s (EMEA) prior approval of a reference product in order to meet
some, though not necessarily all, of the quality, safety, and efficacy requirements.
Depending upon the complexity of the underlying product, a biosimilar application could
require a range of support materials—from limited or no clinical trial data for very small
and well-characterized proteins to nearly complete data packages, such as might be
required for an innovator product, for more complex and less familiar molecules. To date,
EMEA has approved two biosimilar product applications;?’ the agency’s Committee for
Medicinal Products for Human Use has recommended two more for approval;*® and at
least one other was rejected due to concerns that the applicant had not adequately
demonstrated comparability to the innovator product.”

This experience shows it is technically feasible to duplicate many biopharmaceuticals
without sacrificing safety or efficacy, and that regulatory authorities are capable of
making science-driven judgments regarding the adequacy of submitted data. Naturally,
when determining how much original clinical data should be required to support approval
of a follow-on biological product, FDA should take into consideration the complexity of
a given protein’s structure, the relevance of various structural features to the protein’s
therapeutic function, the amount of clinical experience with such proteins, and the extent
of available scientific research on the proteins. More rigorous standards should apply
when the agency considers interchangeability. However, it is no longer tenable to argue
that FDA does not have technological capacity to evaluate follow-on protein products.
Still, one significant issue remains: How can the U.S. government adequately balance the
need to protect incentives for innovation while promoting competition?

Protecting Incentives for Innovation. One of the main arguments for follow-on
biologics legislation has been that it would result in substantial cost savings to insurers,
government health providers, and consumers, because many biopharmaceuticals are very
expensive. For example, an average 10-month regimen of Genentech’s colorectal cancer
treatment Avastin can total as much as $46,000.%

Yet these high prices are not unwarranted. Creating, testing, receiving regulatory
approval for, and manufacturing are far more complex and much more expensive for
biopharmaceuticals than for small molecule drugs. Joseph DiMasi of Tufts University
and Henry Grabowski of Duke University estimate that the average out-of-pocket cost of
developing a new biological product totals well over $500 million.** But, like
conventional drugs, most biopharmaceuticals never make it to market. When
expenditures on failed products and other capital costs of research and development are



included, the average price of bringing a new biological product to market rises to
roughly $1.24 billion. Biopharmaceuticals’ high retail prices reflect the vast expense of
developing them. Without such high prices, few investors would be willing to take risks
on the biopharmaceutical industry, which would result in fewer lifesaving medicines.

To promote innovation, the Hatch-Waxman Act expanded the length of time pioneer
manufacturers could sell their products without generic competition with two primary
incentive mechanisms: a limited patent term restoration and an additional period of
market exclusivity. If it is to be successful, follow-on biologics legislation must similarly
protect incentives for biopharmaceutical innovation.

Patent Restoration. Because of lengthy testing and approval times, a sizeable portion of a
new medicine’s patent term is exhausted before it reaches the market, a phenomenon that
gives medicines a comparatively short effective patent life. Hatch-Waxman addressed
this problem by restoring a portion of the new medicine’s patent term lost while it was
being tested and while FDA reviewed the NDA.* Although the Hatch-Waxman approval
pathways amended only the FDCA, and therefore do not apply to biological products
regulated under the PHSA, the patent term restoration provisions amended the U.S.
Patent Act, and they already explicitly apply to both drugs and biologics.*®

However, patent restoration alone is unlikely to be sufficient for protecting pioneer
biopharmaceutical manufacturers. As the Biotechnology Industry Organization (B10O)
notes, “unlike a generic drug, which must be the same as an innovator product, a follow-
on biologic may be only ‘similar’ to the corresponding innovator product.”
Consequently, a follow-on biopharmaceutical application may, in certain circumstances,
piggy-back on a pioneer manufacturer’s invention without actually infringing the
pioneer’s patents. Consequently, much of the current debate over follow-on biologics has
revolved around how to extend market exclusivity to biologics.

Extended Market Exclusivity. Under Hatch-Waxman, pioneer drugs receive five years of
post-approval “market” exclusivity during which another manufacturer may not submit a
505(j) application for a generic drug that relies in any way on data supporting approval of
that reference product.® This is sometimes referred to as “data exclusivity” because it
forbids FDA from consulting the reference drug’s approved NDA to verify the generic
product’s safety and efficacy, even though the actual data in the application are not
typically consulted. Pioneer drugs also qualify for three additional years of market
exclusivity if they receive FDA approval for a new label indication that requires the
submission of new clinical studies.*® Section 505(b)(2) contains no such market
exclusivity provisions, but a manufacturer submitting an application for a comparable
drug must certify that no patents protecting the innovator drug have been filed with FDA,
or that all such listed patents have expired, will soon expire, or are invalid.*’

These market exclusivity provisions have proven to be important protections for pioneer
firms, but similar protections may be even more important to biopharmaceutical
manufacturers. As noted, bringing a new biopharmaceutical to market costs an average of
$1.24 billion, compared to roughly $802 million for an average conventional drug. In



addition, the clinical development time for biopharmaceuticals is approximately 9 percent
longer than for conventional drugs (an average of 98 months for biologics compared to
90 months for drugs), which in turn erodes a bigger portion of a biological product’s
effective patent life.*® Combined, these factors mean that biopharmaceuticals
manufacturers would have to generate a substantially larger amount of revenue over a
slightly shorter time period to reap the same market exclusivity protections as small
molecule drugs. Yet many biopharmaceuticals treat conditions with much smaller patient
populations than most small molecule drugs do. Accordingly, Grabowski argues that
extending the data exclusivity period for biopharmaceuticals to at least 10 years would
“help balance innovation incentives and price competition when instituting a new
regulatory pathway for biologicals.”*® That would not be unprecedented.

In 2004, the European Union established a so-called “8+2+1” exclusivity protocol for
drugs and biologics approved by EMEA, under which generic firms may submit follow-
on applications as little as eight years after the reference product’s approval, though
applications cannot be approved until two years later, or 10 years after the reference
product’s approval. This 10-year exclusivity period may also be extended for one
additional year if a new label indication is approved and “significant pre-clinical or
clinical studies were carried out in relation to the new indication.”*

BIO has urged Congress to grant pioneer biopharmaceutical firms a 14-year market
exclusivity period.* Generic manufacturers support a much shorter market exclusivity
term, but appear willing to accept a period as long as eight years.*” The Kennedy-Hatch-
Enzi-Clinton bill proposes a 12-year exclusivity period—a figure that seems to please
neither side. However long the optimal level of protection may be, it is essential that any
legislation not promote generic competition at the expense of innovation incentives.

Conclusion. The Hatch-Waxman Act provides a useful model for drafting follow-on
biologics legislation. Its major features include approval pathways for generic drugs that
are identical to their reference products and for those that are merely comparable
alternatives, as well as limited patent term restoration and market exclusivity periods for
pioneer products. While critics argue that the Act did not strike the right balance between
rapid access and incentives for innovation, the law nevertheless has benefited patients by
enabling a robust pioneer pharmaceutical industry and generic competition.

While development and approval of true generic biologics may not currently be feasible
with today’s technology, it is likely to be possible in the very near future. And, in any
event, the creation of comparable biological products is already a reality. Consequently,
Congress should grant FDA authority to approve follow-on biological products and
consider requests for an interchangeability determination. Equally important is the
protection of incentives for pioneer firms to continue to pursue medical innovation. If a
reasonable compromise can be reached, creating a regulatory pathway for follow-on
biopharmaceuticals could be a constructive way to introduce healthy competition into the
biopharmaceutical industry.
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