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ACO pilots. Because transforming
primary care in accordance with
the medical home model requires
considerable resources, incentives
for both quality and savings
should emphasize high levels of
primary care performance to en-
sure that ACOs provide adequate
support to their primary care pro-
viders to enable them to attain
and sustain the essential capabili-
ties of a PCMH.

These two approaches are syn-
ergistic models of delivery-system
reform that, together, promise to
redirect the U.S. delivery system
toward reduced cost growth and
improved quality. ACOs will re-
quire a strong primary care core
to succeed and, in turn, can pro-
vide essential delivery-system in-
frastructure beyond the primary
care practice to ensure the full
realization of the PCMH model.
Ongoing evaluation of both mod-
els, preferably in combination and
in diverse settings, is essential.
Demonstrations should be de-

signed as pilot tests that can be
continued if successful, modified
as necessary, and (when success-
ful) implemented broadly, with
continued adaptation. Finally, one
of the most important elements
of federal health care reform will
be expanding the capacity of fed-
eral agencies, including the Cen-
ters for Medicare and Medicaid
Services and the Agency for
Healthcare Research and Quality,
to implement, support, and eval-
uate these promising delivery-
system reforms.
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On November 9, the U.S. Su-
preme Court heard oral ar-
guments in Bilski v. Kappos, one
of the most closely watched cas-
es in the Court’s current term.
The central question involves the
legitimacy of a patent on a
method for hedging risk in com-
modities trading, but the out-
come will have important impli-
cations for health care delivery
and research. Although patents
covering medicines, devices, and
research targets such as DNA
sequences have become common-
place, in recent years there has
been a surge in new patents on
medical processes.® Patents have
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been awarded for processes such
as making diagnoses, performing
surgery, making prescribing de-
cisions, and other methods for
treating patients and engaging in
research. The Bilski case represents
the first time in nearly three dec-
ades that the Supreme Court has
considered the standard for is-
suing process patents.

Patents — government-spon-
sored monopolies allowing in-
ventors to exclude others from
using their intellectual property
for 20 years — are granted under
the constitutional authority to
“promote the progress of Science
and the Useful Arts” and are con-
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sidered necessary by some ob-
servers to encourage investment in
innovation. The Patent Act estab-
lishes that patentable inventions
must fall within one of four cat-
egories: process, machine, manu-
facture, or composition of matter.

Efforts to define a patent-eli-
gible “process” have been fraught
with controversy. The Supreme
Court has long rejected attempts
to patent scientific observations,
mathematical formulas, or ab-
stract principles — such as Sam-
uel Morse’s effort to patent the
concept of using electromagne-
tism to communicate language
(see table). Yet patents have been
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Case Date
O’Reilly v. Morse 1853
Cochrane v. Deneer 1876
Gottschalk v. Benson 1972
Parker v. Flook 1978
Diamond v. Diehr 1981

THE SUPREME COURT, PROCESS PATENTS, AND MEDICAL INNOVATION

Important Past Supreme Court Cases Affecting the Scope of Patent-Eligible Processes.

Invention at Issue

The use of electromagnetism for printing

letters or characters at any distance

A method of manufacturing “superfine”

flour

A process for converting binary-coded deci-

mal numbers into pure binary form

A process for identifying abnormal condi-

tions in the catalytic chemical conver-
sion of hydrocarbons

A method of curing synthetic rubber that

uses the Arrhenius equation to calcu-
late the optimal cure time

Not patentable: patent claims cannot cover

Patentable: patent describes a process

Not patentable: patent describes an overly

Not patentable: general scientific algo-

Patentable: the formula is a part of an in-

Holding Summary

all conceivable uses of a particular nat-
ural principle.

used to treat the materials and trans-
form the flour into a different state.

broad claim to a basic mathematical
formula.

rithms are not patentable, and tying an
algorithm to one particular use does
not change that.

ventive process for curing rubber.

approved for innovative processes
that use laws of nature; for ex-
ample, a system for curing rub-
ber that uses the Arrhenius equa-
tion to determine when curing is
complete is a patentable applica-
tion of a natural law of chemis-
try. Navigating this distinction
became challenging for the Pat-
ent and Trademark Office, so in
the 1990s, the Court of Appeals
for the Federal Circuit established
a test for judging processes: a pat-
entable process should produce a
“useful, concrete and tangible
result.”

That test, however, proved in-
effective at weeding out inap-
propriate process patents. In one
case, the Patent Office approved
a patent for a diagnostic method
that used elevated blood homo-
cysteine levels to determine that
a patient had a cobalamin (vita-
min B,,) or folate deficiency. The
laboratory-services company that
owned that patent sued a com-
petitor to prevent it from using
a different homocysteine assay
that would lead to the same di-
agnostic conclusion. That process
claim was upheld in court, de-
spite the fact that the process
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amounted to little more than a
mental correlation made by the
physician receiving the homocys-
teine test result. The patent re-
mained in effect when the Su-
preme Court chose not to review
the case, LabCorp v. Metabolite, al-
though Justice Stephen Breyer,
joined by Justices John Paul Ste-
vens and David Souter, issued
a dissent criticizing the “useful,
concrete and tangible result”
test, arguing that it was not
based in precedent and had no
clear limits.2

Numerous other questionable
process patents have been award-
ed in recent years, particularly in
medical research and health care
delivery. Such patents are problem-
atic when they seek to monopo-
lize basic scientific phenomena.
For example, Ariad Pharmaceuti-
cals obtained a patent on a meth-
od of inhibiting gene expression
by “reducing NF-«B activity in the
cell.” Ariad then sued Eli Lilly for
infringement because two of Eli
Lilly’s drugs, drotrecogin alfa
(Xigris) and raloxifene (Evista),
modulated this enzyme. Ariad
won a $65-million judgment in
District Court before the deci-
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sion was reversed by the Federal
Circuit; it remains under appeal.
Other patents claim a monop-
oly on natural thought processes
that physicians use in patient
care. For example, a medical in-
formatics company obtained a
patent on a process for selecting
a treatment regimen on the ba-
sis of characteristics of the pa-
tient, the disease, and the thera-
peutic options. The company then
claimed infringement by Stanford
University’s HIV Drug Resistance
Database, an open-source com-
puter program that allows phy-
sicians to enter patients’ viral
genetic information and retrieve
results regarding drug resistance,
which can be used in devising
treatment regimens.? There are
patents on methods of treating
diseases (e.g., treating rheuma-
toid arthritis with combination
drug therapy) and on methods of
identifying adverse events in a
drug-safety database. These pro-
cesses all produce “useful, con-
crete and tangible” results, but
they also seem to cover funda-
mental principles of disease man-
agement (a physician’s decision to
pick a drug on the basis of disease
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a patent application

A claim for a process is made in

|

Is the process a law of nature,
natural phenomenon, or abstract
idea? (see Diamond v. Diehr)

[ < E. Not patentable

No

machine or apparatus?

Is the process tied to a particular

Does the process transform an
object into a different state or thing?

Yes
Are there meaningful limits on
the scope of the process? (see
Yes Gottschalk v. Benson)

Yes

No

N
Not patentable

Yes

Not patentable

-

Is the machine or transformation
merely insignificant “post-solution

| activity”? (see Parker v. Flook)

No

| Patentable subject matter

Using the Bilski Machine-or-Transformation Test to Assess Whether a Process Is Patentable.

This test was announced by the Federal Circuit and is currently under review by the Supreme Court. With regard to the transforma-
tion portion of the text, the Federal Circuit comments specifically that “in most cases, gathering data would not constitute a trans-

formation of any article.”

characteristics) or public health
(observing a relationship between
drug use and adverse events).

In Bilski, the Supreme Court
has the opportunity to clarify the
way process patents should be
evaluated. The issue in the case
is a patent application regarding
a method for commodity trad-
ing. The inventors, Bernard Bil-
ski and Rand Warsaw, described
a hedging strategy that can re-
duce risk in business situations
in which prices often fluctuate.
The process involves having an
intermediary buy commodities at
a fixed price from a producer and
then sell them at a fixed price to
a consumer. The Patent Office
initially rejected this patent on
the grounds that it “merely ma-
nipulates [an] abstract idea and
solves a purely mathematical
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problem.” On appeal, the Federal
Circuit, perhaps inspired by the
LabCorp case, agreed that the pro-
cess was unpatentable and set out
a new “machine-or-transforma-
tion” test for evaluating process
patents: if the process is not tied
to a particular machine or appa-
ratus, or does not transform an
object into a different state or
thing, it is not patentable (see
flow chart). The inventors ap-
pealed this rejection to the Su-
preme Court. At oral arguments,
the Justices acknowledged con-
cerns about the wide scope of
process patents, while also ques-
tioning whether the machine-or-
transformation test was too rig-
id to permit appropriate patents
on future technologies.

The Bilski case may ultimately
help to rein in the proliferation
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of questionable patents. For ex-
ample, the machine-or-transfor-
mation test was recently used to
invalidate both a patent on a
method of increasing the bioavail-
ability of the muscle relaxant
metaxalone by administering the
drug with food* and a patent on
a method of identifying a link
between immunizations and side
effects that involved immuniz-
ing a treatment group and com-
paring it with a control group in
terms of the incidence of chron-
ic immune-mediated disorders.®

Innovative clinicians and re-
searchers should be able to patent
specific processes containing
well-circumscribed physical steps.
However, the law should not al-
low patents on concepts, correla-
tions, or natural pathways that
people happen to discover, such
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as a link between vaccination
schedules and immune-mediated
disorders. Such processes are not
appropriate for patents in part
because, at least in health care,
patenting them frustrates the ob-
jectives of scientific discovery in
at least three ways. First, physi-
cians’ decision making may in-
fringe on such a patent, and lia-
bility can also arise from efforts
by universities or educational com-
panies to disseminate knowledge
about new diagnosis or treatment
strategies. Second, the need for
licenses and royalty payments in-
creases the cost of health care
delivery and research and can
decrease access to essential med-
ical services. Third, the patents
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can impede subsequent medical
innovation that builds on the ba-
sic scientific principle at issue.
For example, Myriad Genetics
owns patents on the use of the
BRCA1 gene for assessing the risk
of breast cancer, which can pre-
vent the development and use of
improved genetic tests that better
identify at-risk patients.

The recent expansion in the
scope of process patents is at
odds with the patent system’s
constitutional goals. If the Su-
preme Court upholds the machine-
or-transformation test in Bilski, it
could help prevent abuses in this
area of the law, with potentially
large benefits for several sectors,
including health care.
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oping is a fundamental hu-

man activity. As a pediatri-
cian who cares for children with
life-threatening, complex chronic
conditions, I hear the word “hope”
on a daily basis: “I hope we can
come up with the definitive diag-
nosis”; “I hope the treatment makes
the disease go away”; “I hope we
can relieve his pain”; “I hope we
can go home today.” Indeed, the
word is uttered so frequently in
clinical medicine that the under-
lying phenomenon is widely pre-
sumed to be well understood, a
shared point of reference. Our
understanding of hope, however,
is not based on much empirical
evidence about how hope actually
does whatever it does in shaping
our lives. Moreover, as with many
everyday phenomena, when our
conceptions of and assumptions
about hope are examined care-
fully, they prove to be extremely
varied. In this case, they are also
limited, radically affecting —
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and too often curtailing — our
approach to hope as a force in
our lives.1?

To make the most of hope’s
benefits, it would help to replace
four prevalent presumptions about
hope with alternative propositions.
First, we often speak of hope as
a single entity — big, blooming,
and beckoning — with no inter-
nal architecture. Within this
conceptual framework, which is
related to the notion of “feeling
hopeful,” hope is alluring but
vague, revered but ineffable, aloof
from daily life and mostly inac-
tionable. In contrast, we also fre-
quently mention specific hopes,
of “hoping for” something in
particular. Unlike the broader con-
cepts of hope and feeling hope-
ful, these discrete acts of hoping
— smaller, salient, and steady-
ing — provide motivation and
direction toward a desired goal.

What happens if we shift
away from the monolithic vision

NEJM.ORG

of hope and toward the proposi-
tion that hope in the big sense
is actually composed of multiple
hopes in the smaller sense?® This
perspective casts several common
concerns about hope in a new light
and suggests some important cor-
ollaries for clinical practice.
Second, when clinicians dis-
cuss the prospect of delivering
bad news to patients or their
families, we often speak imper-
atively about not “taking away”
or “killing” or “destroying” their
hope. Yet if hope writ large is in
fact a collection of smaller hopes,
to which of the various possible
hopes does the imperative refer?
Usually, the focus of paternalistic
concern is on the distinct hopes
of cure or long-term survival,
which are exactly the types of hope
that are most threatened by bad
news. Indeed, such news often
elicits feelings of intense sadness
or anger in patients and families.
But as countless patients and par-
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