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tal Health, put it, “The unfortu-
nate reality is that current medi-
cations help too few people to get 
better and very few people to get 
well.”3 Although the medications 
given to children with a diagno-
sis of bipolar disorder have been 
effective at managing the symp-
toms of adult bipolar disorder, a 
2007 “practice parameter” from 
the American Academy of Child 
and Adolescent Psychiatry de-
scribed evidence for their effi-
cacy in children as “sparse at 
best.” Even with the addition of 
treatment trials published in the 
intervening 3 years, our knowl-
edge base is still very small and 
seldom extends to children young-
er than 10 years of age.

The same 2007 practice pa-
rameter strongly recommends 
that psychotherapeutic treatments 
should accompany medications 
for almost all children diagnosed 
with bipolar disorder. Some phy-
sicians go further, arguing that 
psychosocial, educational, or be-
havioral therapy should be the 
first-line treatment, especially for 
young children with mental health 
problems.4 It is widely agreed 
that treatment with medications 

alone is seldom sufficient. Yet a 
recent study of large databases 
of privately insured individuals 
showed that most young children 
who were prescribed antipsychotic 
medications did not receive ad-
junctive psychosocial treatment.5 
The exact reasons for this fail-
ure to provide children with rec-
ommended comprehensive men-
tal health care are complicated; 
causes include a paucity of well-
trained therapists, insurers’ reluc-
tance to cover nonpharmacologic 
treatments, and the time-inten-
sive nature of the treatments. The 
mere addition of diagnostic cate-
gories such as TDD does not ad-
dress the pressing need to trans-
form our systems of delivering 
mental health care to children.

The good news is that the ad-
dition of TDD to the psychiatric 
manual may lend some clarity to 
the debate about the most appro-
priate diagnostic home for some 
deeply troubled children. The bad 
news is that our understanding 
of the nature of these children’s 
heterogeneous disturbances is in 
its infancy. The risk–benefit ra-
tios of the medications used to 
treat severe outbursts have not 

been established. And though ef-
fective nonpharmacologic treat-
ments are being developed, it’s 
probable that too few children 
will receive these interventions. 
Troubled children, regardless of 
their diagnostic label, deserve 
better.

Disclosure forms provided by the au-
thors are available with the full text of this 
article at NEJM.org.
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Gene Patenting — Is the Pendulum Swinging Back?
Aaron S. Kesselheim, M.D., J.D., and Michelle M. Mello, J.D., Ph.D.

A re human genes and the pro-
cess of comparing DNA se-

quences patentable? These ques-
tions were raised by a group of 
researchers, pathologists, patients 
with cancer, and medical profes-
sional organizations challenging 
some of Myriad Genetics’ patents 
covering the BRCA1 and BRCA2 
genes and their use in screening 
for elevated risks of breast and 

ovarian cancer. On March 29, in a 
startling decision, a federal dis-
trict court judge invalidated many 
of Myriad’s patent claims,1 reignit-
ing a long-simmering debate about 
the patentability of genes.

The Patent Act permits exclu-
sive control for a limited time 
(currently 20 years) of any “pro-
cess, machine, manufacture, or 
composition of matter,” and since 

its inception, the U.S. Patent and 
Trademark Office (USPTO) has 
granted patents on new pharma-
ceuticals and medical devices. 
However, as recently as the 1970s, 
the view among many medical 
researchers and legal scholars, as 
well as members of the USPTO, 
was that DNA sequences were not 
patentable, primarily because DNA 
is a naturally occurring substance 
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rather than a human invention. 
This perception changed in 1980 
with the Supreme Court’s land-
mark ruling in Diamond v. Chakra-
barty,2 which involved a dispute 
over the patentability of a microbe 
that dissolves oil and that had 
been specially constructed to in-
clude a DNA plasmid. The Court 
held that although the Patent 
Act did not authorize ownership 
of laws of nature, “products of 
nature,” or physical phenomena, 
“anything under the sun made by 
man” was patentable, including 
the human-made bacterium at 
issue in the case.

After the decision, gene patents 
— specifically, patents on “iso-
lated DNA” — soon became com-

monplace. USPTO examiners jus-
tified this extension of patent 
protection on the grounds that 
the patented genes and DNA se-
quences had been purified (and 
therefore transformed) from their 
natural form through the appli-
cation of artificial tools. By the 
1990s, technological advances in 
DNA-sequencing strategies began 
enabling scientists to discover and 
isolate new genes at a rapid rate. 
Ultimately, thousands of patents 
were awarded on different parts 
of the human genome sequence; 
reportedly, about 20% of human 
gene DNA sequences are current-
ly patented.

Myriad was founded in 1991 
by Walter Gilbert, who won a 

Nobel Prize for his work in nu-
cleic acid sequencing, and Mark 
Skolnick, a geneticist who had 
spent his career working on the 
familial characteristics of cancer. 
In 1994, building on publicly 
funded research on the heredi-
tary predisposition to breast can-
cer that had been conducted in 
several countries throughout the 
1980s and using about $22 mil-
lion in private venture capital, 
Myriad’s team won a race with 
several other groups to identify 
the nucleotide sequences compos-
ing the BRCA1 gene (see timeline). 
Myriad’s team included collabo-
rators from the University of Utah, 
the National Institute of Environ-
mental Health Sciences, McGill 
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NIH denotes National Institutes of Health, and USPTO U.S. Patent and Trademark Office.
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University, and Eli Lilly and was 
also supported by grants from 
the National Institutes of Health 
and the National Cancer Institute 
of Canada. A year later, Myriad 
filed for a patent on the BRCA2 
gene, although it may not have 
been the first to identify its se-
quence. Myriad’s patents, the ear-
liest of which expire in 2014 and 
2015, cover isolated gene sequenc-
es, as well as methods of “ana-
lyzing” and “comparing” the gene 
sequences to determine whether 
the mutations conferring an in-
creased risk of breast or ovarian 
cancer are present. Myriad 
launched its combined genetic 
test, BRACAnalysis, in November 
1996. In 2009, the test account-
ed for most of the company’s 
$326 million in annual revenue 
from molecular diagnostics.3

Though the BRCA tests are of 
undeniable public health impor-
tance, questions arose about the 
appropriateness of the underly-
ing patents. In 2004, the Euro-
pean Patent Office rejected some 
of Myriad’s patent claims and 
limited others because they did 
not meet its legal standard of in-
ventiveness. In the United States, 
legal scholars argued that the Pat-
ent Act does not apply to naturally 
occurring gene sequences, even 
in their “isolated” form, contend-
ing that Congress’s constitution-
al power to grant patents was 
intended for inventions in the lim-
ited sense of human, physical cre-
ations.4 Similarly, Supreme Court 
precedent suggested that natural 
products and naturally occurring 
properties of living things are le-
gally distinguishable from goods 
manufactured using substantial 
ingenuity. From this perspective, 
DNA sequences are discovered, 
not invented, and are therefore 

quite different from genetically 
engineered products such as those 
in the Chakrabarty case.

Physician groups have voiced 
concern about the impact that 
Myriad’s patents have on the use 
of the genetic test in patient care. 
The BRACAnalysis test, which was 
initially priced at approximately 
$1,600, had nearly doubled in 
cost, to $3,150, by 2009, which 
may be prohibitively expensive for 
some patients. Though Myriad 
reports that insurance covers 
more than 90% of the cost of 
90% of the tests it performs, the 
number of tests that are forgone 
because of cost or lack of cover-
age is unknown. The DNA pat-
ents prohibit other entrepreneurs 
from selling less expensive tests 
based on the same genes, even if 
the test technologies are different. 
Physicians also noted that the 
patents prevented other genetic 
tests with greater sensitivity or 
specificity from being commer-
cialized. Physician-researchers ob-
jected that although Myriad al-
lowed free use of its test in 
research, it barred investigators 
from telling women the results, 
compromising their ethical obli-
gations to their patient-subjects. 
Myriad and its supporters re-
sponded that gene patents are 
crucial to attracting private capital 
investment and stimulating re-
search and development in fields 
such as personalized medicine.

In invalidating Myriad’s pat-
ents on the DNA sequences, U.S. 
District Court Judge Robert Sweet 
cited the Supreme Court’s prior 
rulings that patentable products 
must have “markedly different 
characteristics” from what is found 
in nature.1 Purification alone, he 
held, does not change the essen-
tial characteristic of DNA — its 

nucleotide sequence. Indeed, the 
ability to reliably detect mutations 
depends on this essential char-
acteristic’s remaining unchanged.

Judge Sweet also rejected Myri-
ad’s patent claims relating to the 
use of these DNA sequences in 
evaluating a patient’s susceptibili-
ty to cancer. Building on the prin-
ciples outlined in a 2008 federal 
appeals court decision, In re Bilski,5 
he found these claims to be inap-
propriate subject matter for a pro-
cess patent because they related 
to “abstract mental processes” of 
“analyzing” or “comparing” and 
did not involve a transformative 
step in which matter was turned 
into a different state or thing. 
That is, the patented method con-
sisted only of comparing the nu-
cleotide sequence in a test sample 
to the reference sequence.

The Bilski case has been ar-
gued before the Supreme Court 
and is currently under consider-
ation; a decision that a transfor-
mation is not required for pat-
entability could undermine Judge 
Sweet’s holding on Myriad’s pro-
cess patents. Even murkier, how-
ever, is the fate of his decision 
about patents on the DNA se-
quences themselves. Although 
well-grounded in legislative his-
tory and Supreme Court prece-
dent, his decision flies in the face 
of years of decision making by 
the USPTO and is headed next to 
the Court of Appeals for the Fed-
eral Circuit, which is known for 
its friendliness to patent seekers.

How will the decision against 
Myriad Genetics, if upheld, af-
fect biotechnology research and 
development? Judge Sweet was 
careful to limit his holding to the 
patentability of isolated DNA se-
quences, as distinct from other 
compounds, writing that they are 
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unique as “a physical embodiment 
of information.” The decision 
thus will affect only a narrow 
segment of the biotechnology 
industry — but it may do so 
deeply. Genes themselves will be 
off-limits for patents, and in con-
junction with Bilski, it is difficult 
to see how any tests that consist 
of comparing gene sequences 
will be patentable either, because 
they do not involve a transfor-
mative step. Therefore, companies 
whose focus is the discovery of 
new genes and the development 
of tests that compare DNA se-
quences would enter a new com-
mercial landscape. Such tests could 
still be marketed but could face 
competition much sooner than 
they have in the past.

At the same time, research 
into aspects of our genome will 

remain an important avenue for 
public research funds, as it was 
in the discovery of the BRCA genes, 
and having fewer competing in-
tellectual property claims at the 
basic-science level may enhance 
the prospects for parties interest-
ed in building therapeutics based 
on this information. How any 
changes may affect innovation is 
unclear at this point, but poten-
tial competitors for BRCA testing 
will almost certainly wait for the 
outcome of the appeal. If the 
Myriad decision is upheld, we will 
have seen the pendulum on the 
legal status of DNA patents swing 
back from the lack of restraint 
that has characterized the past 
two decades.
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are available with the full text of this article 
at NEJM.org.
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Haiti Earthquake Relief, Phase Two — Long-Term Needs  
and Local Resources
Dominique Bayard, M.D.

A month and a half after Janu-
ary’s devastating earthquake 

in Haiti, the National Organiza-
tion for the Advancement of 
Haitians, a U.S.-based nonprofit 
organization with a division dedi-
cated to improving health care 
in Haiti, sent in teams of U.S. 
physicians and other health care 
professionals, primarily of Hai-
tian descent, as the acute phase 
of disaster response was ending. 
As part of this group, I worked 
in a makeshift hospital in Tabarre, 
a section of northeast Port-au-
Prince.

As a first-generation Haitian-
American and an internist, I ex-
pected to be prepared for the sit-

uation I was walking into. Haiti 
was a country I knew, I spoke the 
language, I understood the peo-
ple, and by this point I had been 
watching the disaster on televi-
sion daily for over a month. I 
knew that with the threat to life 
no longer minute to minute but 
week to week, the long-term re-
covery phase was beginning. Ac-
cording to my relatives in Haiti, 
the initial shock was passing. 
Dead victims had been cleared 
from the streets, families were 
either reunited or mourning their 
losses, the roads were somewhat 
drivable, and food and water 
were slowly making their way to 
survivors. Yet when I came face 

to face with the disaster, I real-
ized that the media hadn’t even 
begun to capture the extent of the 
devastation. Seeing Haiti through 
a framed television screen had 
given me only a snapshot of de-
stroyed buildings, misplaced fam-
ilies, and stories of loss and sur-
vival.

When you’re on site, there is 
no television to turn off, no place 
to avert your gaze, no way to 
avoid hearing endless conversa-
tions about loss and devastation 
— and fears about worse to come. 
Nor could I turn off the unre-
lenting heat, or the airborne dust 
from the rubble of destroyed 
buildings, or the smoke rising 
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