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Just how researchers will cope with the new
policy is not yet clear, says Myron Cohen, chair-
man of the Anti-Retroviral Therapy Working
Group for NIAID’s HIV Prevention Trials Unit,
a worldwide network of research centers. “The
question is going to be, what kind of commit-
ments do you have to get from a country? This

is where we sit now,”Cohen says. He says he and
other researchers are working amicably with
NIAID to work out the details.

Few developing nations can afford to rou-
tinely offer antiretroviral therapy. Despite a
mounting worldwide campaign to expand
access, most of the world’s more than 40 mil-

lion AIDS victims remain untreated.
Many experts argue it is unethical to tem-

porarily restore the health of ailing research
subjects, only to send them back to death’s door
when trials end. Others say the cost of lifetime
follow-up care would preclude research into
new treatment strategies, some tailored to the
developing world.

To close down the trials would also be to
deny countries benefits such as new clinics,
training for local doctors and access—albeit
limited—to treatment, says Charlie van der
Horst, an AIDS researcher working in Malawi.

At this point, it would be impossible to come
up with a post-treatment plan, van der Horst
says. “How are we going to pay for it?” he asks.
“The Global Fund [to Fight AIDS, Tuberculosis
and Malaria] is drastically underfunded.”

Others say the NIAID policy is sensible, and
post-treatment requirements will force scien-
tists and funding agencies to push for better
access. “It’s saying we’re not going to treat peo-
ple like guinea pigs,” says Joia Mukherjee, med-
ical director of the treatment and advocacy
group Partners in Health.

Peter Mugyenyi, director of the Joint Clinical
Research Centre in Kampala, Uganda, says his
government should—and will—take responsi-
bility for post-study treatment. In the mean-
time, he says, studies should incorporate
capacity building into their design. “We con-
sider it unethical to deny one a chance to partic-
ipate in a study [that] would increase the
chances of an otherwise doomed patient.”

NIAID, which is expected to spend $1.3 bil-
lion on AIDS research this year, is already work-
ing with host countries to improve their ability
to deliver care, says Mark Harrington of
Treatment Action Group, an AIDS advocacy
organization. Harrington says the policy will
push countries—some awaiting money from
Bush’s $15 billion AIDS initiative (see sidebar)
or from the Global Fund—to create treatment
programs.

“It’s moving but it’s not moving so fast that
there isn’t time to get it right,” Harrington says.
While it would be “unacceptable” to shut down
studies, he adds, the NIAID policy is “going to
help countries get their act together.”

Tinker Ready, Boston

US to limit AIDS trials in developing nations
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US AIDS initiative clears first hurdle
The US House of Representatives on 1 May passed a $15 billion, 5-year bill that will more
than double the nation’s annual contributions toward stemming AIDS overseas. The money will
subsidize AIDS programs in the Caribbean and 14 countries in sub-Saharan Africa, among the
hardest hit by AIDS. The bill, introduced in response to President Bush’s announcement in
January, is expected to go to the Senate by the end of May.
The so-called ‘Hyde’ bill mandates that $3 billion be distributed each year between 2004 and
2008; it recommends that 55% of the aid go to treatment programs, 20% to AIDS prevention,
15% to palliative care and 10% to AIDS orphans. One provision, however, is that at least a
third of the funds for prevention must be spent on promoting sexual abstinence. Beneficiaries
will be expected to endorse the ‘ABC’ approach—where ‘A’ stands for abstinence, ‘B’ for being
faithful and ‘C’ for condom use—currently implemented in Uganda.
Under the bill, subsidized religious groups can reject prevention strategies that are against
their beliefs. Organizations that offer abortion counseling will also be eligible for US funds, but
only if such services are financed by an alternate source. Paroma Basu, New York

The US National Institutes of Health (NIH) is
quietly formulating a policy that will limit
therapeutic HIV/AIDS trials to those coun-
tries that provide follow-up treatment to
study subjects once the trial has ended.
Whether the policy will push developing
nations to devise follow-up programs or cut
off their access to NIH-funded trials remains
to be seen.

Officials at the National Institute of Allergy
and Infectious Diseases (NIAID), which dis-
burses most of NIH’s AIDS monies, declined to
comment on the policy while it is still under
review. But several agency-funded scientists
report that NIAID has asked for reports on how
follow-up therapy will be delivered to study
subjects. The new policy addresses one of the
most vexing ethical issues in research: how to
study life-saving drugs in countries where the
drugs are virtually unavailable.

Although NIAID has not formally
announced the policy, director Anthony Fauci
reported the change to NIH director Elias
Zerhouni at a meeting in January. According to
minutes of the institute directors’ meeting,
Fauci said the policy is being introduced
“because of the exorbitant costs of treating peo-
ple in HIV/AIDS clinical studies indefinitely
after the study has terminated, as well as the
ethical considerations in stopping therapy after
it has been started.” Other NIH institutes
agreed with this policy.

Kiss of life: President George W. Bush plants a
peck on HIV-positive Princess Zulu, from Zambia.
Under a proposed new policy, Zambia is one of
only a few African nations that would qualify for
US-funded AIDS trials.
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Scientists interested in clinical research face
rocky times ahead. In the past few months, the
US administration has released a series of com-
plicated rules for informed consent, financial
conflict of interest and—most recently—pro-
tecting patient privacy, all of which add to the
thicket of red tape surrounding such research.

Beginning 14 April, health care providers
must comply with the ‘Privacy Rule’, created in
response to the 1996 Health Insurance
Portability and Accountability Act (HIPAA).
The rule requires patients’written authorization
for revealing “protected health information.” Its
immediate and potential effects on clinical
research—intentional or not—are far-reaching.

The HIPAA mandate is largely unfunded and
likely to siphon resources from other health
care and research programs. Some cash-
strapped institutions have had to hire HIPAA
coordinators and train researchers to navigate
the murky waters. The expenses and liabilities
involved in opening medical archives to
researchers could close down access to data
from non-teaching hospitals, says David Korn,
senior vice president of biomedical research at
the American Association of Medical Colleges.
The association is documenting HIPAA’s effects
on research in the hopes that the government
might revise regulations as problems arise.

“The drafters of these HIPAA regulations, I
think, did not fully understand the application
of these rules to the clinical context,” says Mark
Barnes, an attorney with the New York law firm
Ropes and Gray. The rules complicate an
already murky system of privacy rules, Barnes
adds; privacy rules are now regulated by
Institutional Review Boards (IRBs).

The beleaguered IRBs are themselves under
attack for enforcing strict rules on informed
consent. “IRBs are killing biomedical
research—not just hindering it, but killing it,”
says Janet Rowley, a cytogeneticist at University
of Chicago Medical Center.

IRBs now require scientists to obtain
patients’permission to show an X-ray at a med-
ical meeting, for example, Rowley says.
Scientists who once collected patient samples
under a protocol with IRB approval will also
need to obtain ‘re-consent’ if the original forms
are no longer considered adequate. But that
process is time-consuming and expensive, sci-
entists complain, and can be impossible if par-
ticipants of the original studies have died.

Peter Wiernik, director of the cancer center at
Our Lady of Mercy Medical Center in New York,
had planned to study genes common to acute
promyelocytic leukemia and breast cancer. But
he was unable to obtain pathology blocks, he
says, because the now-deceased patients had not
signed a consent form for future research. “You
won’t be able to put a deceased patient’s name on
a tombstone without written permission from
the deceased,”he says.

Most researchers recognize the need for
IRBs, but are frustrated by the vagueness and
mutability of guidelines for IRB approvals, says
David Valle, president of the American Society
of Human Genetics. “IRB guidelines vary from
institute to institute and, at the same institute,
they vary from one day to the next,” Valle says.
“If we put our heads in the sand we could end
up with a regulatory system that is inhibitory to
research.” The society is organizing a commit-
tee to develop a less restrictive proposal to pro-
tect patients.

Overburdened IRBs seemed set to receive
some guidance from the federal government, at
least in complying with regulations on financial
conflict of interest. But the new guidelines,
released for public comment on 31 March, only
add to their responsibilities, says William
Hendee, a researcher and board member of the
National Patient Safety Foundation.

The guidance document consists of a series
of questions and ‘points to consider’ for
researchers with a potential conflict of interest.

Regulations on the issue were established in
1995, but the standard for what constitutes a
conflict of interest and how it should be han-
dled remain unclear.

In 2001, the Association of American
Universities (AAU) and the Association of
American Medical Colleges each developed a
set of guidelines. Anecdotal reports suggest
many institutions adopted those documents;
the new guidance document also largely paral-
lels them. A key feature of the document is that
it allows considerable latitude for academic
committees and IRBs to analyze cases individ-
ually, rather than insisting on a single para-
digm. “Once you change one parameter
slightly it’s very complex in determining what
makes it a conflict,” notes Richard Turman,
AAU’s legislative director. “A case-by-case
review is necessary.”

Although the guidance document and the
juggernaut of other new regulations are “all
well-meaning and important,” says Hendee,
“they certainly are increasing the regulatory and
compliance burden that each of us is facing.”
Laura Bonetta, Bethesda; AlanDove,
Philadelphia; and Myrna Watanabe, New York

The road to research is paved with restrictions
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While US medical agencies enforce new
privacy rules, Britain’s National Health
Service (NHS) is pushing ahead with
controversial plans to give doctors on-line
access to the medical histories of its 60 million
citizens.

The £2 billion project, called the Integrated
Care Records Service (ICRS), will consist of a
‘national spine’—a computer system that
stores patients’ personal data and summaries
of their treatments at the NHS. Patients will be

linked to their records by a unique identifying
number assigned at 28 weeks gestation.

The proposal has been cleared by most of
the UK’s medical establishment, including the
General Medical Council, the British Medical
Association and the medical professions’
Royal Colleges. But the independent
Association of Health Councils of England
and Wales has sharply criticized the project,
saying it introduces “serious risks”of
confidentiality leaks and inaccurate records.

Many general practitioners are also wary that
ICRS might divert control away from
clinicians directly involved in medical care.

“Assuming the NHS can get ICRS to work,”
says Ross Anderson, professor of computer
security at Cambridge University,“it will then
make records available to doctors, social
workers, researchers, bureaucrats and
whoever else can convince the civil service that
they have a need to know.”

Peter Mitchell, London

UK plans to place patient records online
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The HHS tests are called for by the Best
Pharmaceuticals For Children Act (BPCA),
signed into law over a year ago. BPCA
authorizes private contractors, working
under HHS supervision, to evaluate drugs
that have not been tested in children.
Because patents for the listed drugs have
expired, however, pharmaceutical compa-
nies have no incentive to conduct the tests,
leaving the government to foot the bill. To
encourage participation from the pharma-
ceutical sector, BPCA allows the govern-
ment to offer a 6-month patent extension

to companies who opt to conduct their
own clinical trials.

Companies may also have no choice but
to comply if the proposed Pediatric
Research Equity Act becomes law. The act
originated in 1998 as the Pediatric Rule but
in 2002, the Association of American
Physicians and Surgeons, the Competitive
Enterprise Institute and Consumer Alert
had the rule overturned on the grounds
that the FDA lacked the statutory authority
to require pediatric tests. Taking the matter
to Congress, rather than to the courts, HHS
pushed for the new legislation to clearly
establish the FDA’s authority.

In a statement, the bill’s sponsor,
Republican Senator Mike DeWine wrote,
“We are introducing this bill so that our
children are no longer a therapeutic after-
thought. Children are not small adults.
They metabolize drugs very differently and
require different doses than adults.”

Tests supervised by the HHS will begin
this year, with a budget of $25 million in
2003 and a potential budget of $50 million
in 2004. Another $18 million is to be pro-
vided for review by the FDA. Each drug will
undergo about two years of testing, fol-
lowed by FDA evaluation; the list of drugs
will be updated every year.

Jenette Restivo, New York

Pediatric drug testing enters infancy

NATURE MEDICINE VOLUME 9 | NUMBER 6 | JUNE 2003 631

Nearly 40 years ago, a medical practitioner
named Harry Shirkey coined the term
‘therapeutic orphans’ to describe how chil-
dren are overlooked in medical research.
Shirkey’s observation has stood the test of
time: according to estimates by the US
Food and Drug Administration (FDA),
nearly 80% of all drugs prescribed for chil-
dren have never been tested in children,
and are used ‘off-label’ for unapproved
treatments.

But that could all change soon. If a new
bill approved by the US Senate in March
becomes law, the FDA can demand that
companies test certain drugs—both new
and already marketed—in children. A sec-
ond initiative, announced in January by the
US Department of Health and Human
Services (HHS), calls for tests of 12 drugs
commonly prescribed for children.
Government-funded tests of those drugs
are set to begin later this year.

The HHS list includes the widely used
antibiotic azithromycin, the anticoagulant
heparin, and lithium, a drug commonly
prescribed for bipolar disorder. Although
none of those drugs are new to the market,
the tests will provide crucial knowledge of
how the drugs affect children, HHS offi-
cials say. But many of these drugs have been
used in children for years, which begs the
questions—why these drugs, and why now?

“In a way we’re doing drug development
backwards for kids, taking drugs to market
and making sure they’re safe later,” says
Don Mattison, senior scientific advisor to
the US National Institute of Child Health
and Development. But even if they are
untimely, the tests are necessary, Mattison
says. “It is an attempt to redress essentially
a subsequent gap in pediatric knowledge
and available formulations.”

The list reflects off-patent drugs with the
highest testing priority in children,
Mattison notes. “These are not necessarily
unsafe drugs,” he adds. “There might just
be a lot of interest in their use.”

Many medical professionals support
testing drugs for children, in children, to
avert deadly medical mistakes. But regard-
less of any benefits, pediatric tests are
unethical, argues Jane Orient, director of
the Association of American Physicians
and Surgeons. “Children are real people
too, not guinea pigs or mice,” Orient says.
Instead, she says, the best option is for
pediatricians to monitor and follow the
long-term effects of drugs.

No child’s play: Testing prescription drugs in chil-
dren is unethical, critics say.

The Human Proteome Organisation
(HUPO) has launched a new
project aimed at unravel-
ing mechanisms of the
brain. Scientists gath-
ered in Frankfurt on
28 April to initiate the
human brain pro-
teome project (HBPP).
A follow-up meeting is
planned for September of
this year.

The HBPP is organized by two German
scientists, Joachim Klose of Berlin’s Charité
Hospital and Helmut Meyer of the Medical
Proteome Center in Bochum. The project is
part of a larger global proteome program
that is expected to parallel what the Human
Genome Organisation has accomplished in
the field of genomics. HUPO already has a
liver proteome project led by Chinese scien-
tists and a plasma proteome project coordi-
nated by US researchers.

In 2001, Klose and Meyer initiated
a German version of the project,

which is funded by the German
government. “We would like to
build upon [the German] proj-
ect and develop a coordinated

international effort in brain pro-
teomics,” says HUPO president

Samir Hanash. Several research
groups, including scientists at the US

National Institutes of Health, have already
expressed interest in a worldwide HBPP.

HUPO will assign tasks to various
research groups at the meeting in September.
“We will start with basic research, for exam-
ple identifying brain-specific proteins and
investigating how they change during devel-
opment and aging,” says Klose. “But our ulti-
mate aim would be to gain a better
understanding of neurodegenerative dis-
eases, such as Alzheimer disease and
Parkinson disease.”

Martina Habeck, Frankfurt

Brain proteome project launched
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Avian flu spreads its wings in Europe
Even before severe acute respiratory syndrome
dominated world headlines, an avian influenza virus
emerged in the Netherlands in late February before
spilling into Belgium and, more recently, Germany. As
of 14 May, the virus—dubbed H7N7—had rapidly
spread through poultry farms and caused conjunctivitis
and mild flu symptoms in 83 people. It also
contributed to the death of a Dutch veterinarian.
Most of those infected worked near the afflicted farms.
But infections in some of their family members—now
known to be unrelated human influenza cases—
prompted concerns that bird and human flu viruses
might have mingled to produce a new strain that is
transmissible among humans. All reported infections
thus far have been derived from primary contact with

birds, but concerns about a mixed virus remain, says Nancy Cox, chief of the influenza branch
of the US Centers for Disease Control and Prevention.
The European Union has banned all sales and exports of live poultry, eggs and bird meat from
the Netherlands, where up to 25 million chickens will be culled. Tens of thousands of
chickens have been killed in Belgium and another 81,000 in northwest Germany. Health care
workers culling the birds are in protective gear and are taking the antiviral drug oseltamivir,
says Cox. Meanwhile, the World Health Organization is working on a vaccine, as well as a test
kit to help spot new infections. PB

Gates open for Grand
Challenge grant proposals 
The Grand Challenges in Global Health
Initiative on 2 May called for researchers world-
wide to help identify the most difficult scientific
obstacles in improving global health. Once
ideas are submitted by the 15 June deadline,
members of the initiative’s scientific board will
select up to 15 “official Grand Challenges,” says
Harold Varmus, chairman of the board.

Europe seeks clarity on stem cell decision
The European Commission is set to submit in June a new proposal for regulating research
with human embryonic stem cells (ESCs). The funding has thus far been at an impasse
because of radically different positions taken by member countries. If opinions heard at a
bioethics seminar—held in Brussels on 24 April—are any indication, reconciliation is
nowhere in sight.

Last summer, the European Union’s Council of Science Ministers adopted a unilateral
decision not to finance research on human ESCs with funds from the sixth Framework
Programme. But complaints from the European Parliament prompted new negotiations. Last
September, the commission decided that, pending a new proposal, it would only fund projects
with established stem cell lines. It will review its decision, based on the new proposal, by
December of this year.

While discussions in the commission are stalled, member countries are pushing ahead on
their own. In April, the Belgian Parliament passed new legislation permitting therapeutic
cloning and human ESC research; the UK patent office now allows patents on work with
human ESCs; and the Spanish national committee on sciences in March recommended that
the government allow human ESC research. XB

Scientists hot on SARS’ heels
As the death toll from severe acute respiratory
syndrome (SARS) mounts, scientists are swiftly
amassing information about the virus causing
the disease. As of 14 May, the World Health
Organization (WHO) reported 7,548 probable
SARS cases and 573 deaths in 30 countries. The
disease first emerged last November in the
Guangdong Province of China. WHO declared
SARS a global health issue on 12 March.

A heightened immune response may under-
lie respiratory distress from lung damage in
SARS patients, doctors say. A statistical analysis
of 1,425 suspected SARS patients in Hong Kong
revealed that the death rate from SARS is about
55% in people over 60 and up to 13.2% in
younger people. Scientists are also considering
the possibility that the elderly, and those already
battling other ailments, are particularly infec-
tious. These ‘superspreaders’ are rare carriers
who can infect 10 or more people.

The virus is mutating slowly as it spreads, say
Singaporean researchers, dashing hopes that it
might weaken over generations but boosting
confidence in an effective vaccine. Corporate
and government labs around the world are
already working on a SARS vaccine. Scientists
at the Center for Virus Research at the
University of California in Irvine, for example,
plan to begin primate studies of their vaccine
candidate at the end of May. PB

Grant applications for the fund are due at the
end of May, however, and are expected to
cumulatively request $1.6 billion. PB

The initiative was first launched in January,
with a $200 million grant from the Bill and
Melinda Gates Foundation in partnership with
the US National Institutes of Health (NIH). The
chosen challenges will include innovations from
any scientific field that may help counteract dis-
eases that devastate developing countries.

The NIH is making use of e-mail, journal
advertisements and word of mouth to make
sure even researchers in remote corners of the
world hear about the initiative, says Elke
Jordan, the initiative’s NIH-based manager.
Board members will announce the chosen chal-
lenges on 1 October and will simultaneously
solicit grant proposals from teams of scientists.

PB

Malaria programs face
financial crisis

The Roll Back Malaria Initiative, which pledged
to halve global malaria cases by 2010, is coping
with a funding shortage,according to a report by
the World Health Organization and the United
Nations Children’s Fund.At the same time,3,000
African children succumb to malaria every day,
according to the agencies’‘Africa Malaria Report’.

Since its 1998 launch, the initiative has
reported raising malaria funds of up to $200
million a year. But an independent study by
Harvard University researchers reports that
donor surveys reflect otherwise. Actual funds
for combating malaria from loans and interna-
tional aid stand at $98.9 million, according to
the study; current malaria funding is less than
7% of what is needed, widely estimated at
about $1.5-$2 billion.

The year-old Global Fund to Fight AIDS,
Tuberculosis and Malaria is also financially
troubled. Federal investigators reported on 7
May that the fund holds just $300 million.

News briefs written by Paroma Basu and 

Xavier Bosch

Bird’s-eye view: Dutch veterinarians
take DNA samples on a farm after an
outbreak of bird flu. 
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In the hallway outside geneticist Mary-Claire King’s lab at the
University of Washington in Seattle, amid rows of centrifuges and
freezers, stands a rotating rack jammed full with postcards. This is no
ordinary collection of a few old postcards from former lab members,
tacked on with pins or faded tape. The hundreds of cards here come
from countries all over the world—Argentina, Chile, Costa Rica,
Guatemala, Croatia and Serbia, to name a few—and carry paeans of
gratitude, affection and respect.

King has visited many of those places during more than two decades
of work, using DNA to solve cases of human rights abuse and unravel-
ing the genetics of complex diseases.

In the research community, King is perhaps best known for her 1990
discovery of the BRCA1 locus for hereditary breast cancer. Her
announcement, after more than 16 years of work, electrified the field.
Geneticists were skeptical that a complex disease such as breast cancer
could be pinned to one gene, and few imagined the level of risk BRCA1
mutations confer—estimates now range from 60–80% worldwide and
may be even higher, according to research now under way in King’s lab.

“[The discovery] happened at a time that made [BRCA1] inevitably
the point gene for a variety of conflicting situations,” says King.
Geneticists were just beginning to grapple with issues of patents,
genetic discrimination and confidentiality. King’s announcement set
off a race to clone BRCA1, which King ultimately lost to a group led by
Mark Skolnik at Myriad Genetics. Myriad now has exclusive patent
rights to BRCA1 genetic tests in the US and elsewhere.

Kings says she is disappointed with the effects gene patenting has had
on the development of new methods for genetic testing. “It is painful
that lots of mutations in [BRCA1 and BRCA2] don’t get found because
the technology for finding them hasn’t been fully worked out,” she says.
“There’s no question [the patent] has constrained other testing
schemes.”

Since King’s discovery, geneticists have linked several complex disor-
ders, such as Alzheimer disease and prostate cancer, to a single mutation
in a susceptibility gene. “Mary-Claire deserves credit for pioneering a
paradigm that has held up for many diseases,” says Maynard Olson,
director of the University of Washington Genome Center. When King
first began her work, people thought it was “foolish,” adds Olson. “She
changed the way human geneticists think of the interplay between com-
plex diseases and Mendelian disorders.”

Even before her BRCA1 work, King was no stranger to the spotlight.
In 1975, she made a splash with the results of her graduate work, report-
ing that humans and chimpanzees are 99% genetically identical. She is
now an inspiration and a teacher to scientists who want to make a differ-
ence, says Olson.“[Young scientists], almost to a person, feel ambivalent
about the monastic aspects of science, this withdrawal from the world of
things they might feel most passionate about into this world of abstrac-
tion,” Olson says.“[King] provides a powerful counterexample.”

King’s forensic work on mass graves has brought human rights viola-
tors to justice, most recently in the former Yugoslavia. She still continues
work begun in 1984 with the ‘Abuelas’—the grandmothers of the Plaza

de Mayo in Buenos Aires—tracking children whose parents disappeared
during Argentina’s military dictatorship of the 1970s and early 1980s.
Many of the children were left in orphanages or illegally adopted by mil-
itary families. King’s work reunites them with their grandparents.

The connection between her interests in science and in human rights
is seamless, King says.“Some of the best science we ever did was in sort-
ing out these human rights cases.” The struggle to analyze DNA from
only small samples in human rights cases, for example, inspired the
concept of sequencing mitochondrial DNA from teeth to find genetic
relationships.

King says she is interested in evolution, genetics and variation, and in
exploring clinically important phenotypes. “I think as soon as you put
all those elements together you are inevitably going to be working with
people from all parts of the world,” she says. “It is great fun to carry out
genetics in a way that allows one to get to know families in these differ-
ent environments.”

Her interests have led her to tackle deafness, a disorder characterized
by multiple genetic mutations. In 1997, based on research with a Costa
Rican family, she and her collaborators cloned the first gene for non-
syndromic deafness. “I think that gave other people [in the deafness
field] the road map for where they should be going,” says Alan Ryan, a
deafness expert at the University of California in San Diego.

These days, King collaborates with researchers in two of the most
volatile places on earth—Palestine and Israel. The team, which includes
Karen Avraham at Tel Aviv University in Israel and Moien Kanaan at the
University of Bethlehem in Palestine, has snagged a large grant from the
US National Institutes of Health to track down genes for deafness.

In some villages of Palestine, up to 10% of the population is deaf,
Kanaan says, making it an ideal place to investigate the disorder.“[King]
is very concerned that the genetics of the people should be done by the
people in that country,” he says.

Despite the political situation in the Middle East, King has traveled to
Palestine, most recently last year.“She looked at the damage the univer-
sity took during the bombing of Bethlehem. She was there when
nobody else was there,” says Kanaan.

The collaboration is one of the only viable, strong scientific endeav-
ors between Israel and Palestine. The new grant will enable the
researchers to build the first sequencing facility in Palestine, allowing
Palestinians to be screened for deafness in their own country.“By virtue
of this collaboration, that to me is promoting peace,” says Avraham.
“That is Mary-Claire’s way of doing it.”

Charlotte Schubert, Seattle

Mary-Claire King
From the early days of her graduate career to her forensic work in
mass graves and recent research in the turbulent Middle East,
Mary-Claire King has never been afraid to make waves. Her
greatest accolade, however, is her enduring relationship with the
families she has helped.

"It is great fun to carry
out genetics in a way
that allows one to get to
know families in these
different environments.”



Marketed for: anxiety, stress
Side effects: hepatitis, cirrhosis and
liver failure
Drug interactions: benzodiazepines

Marketed for: depression and anxiety
Side effects: stomach upset, sensitivity to
sunlight
Drug interactions: selective serotonin
reuptake inhibitors,protease inhibitors 

Want a sharper mind, a slimmer body, a health-
ier heart or a longer life? You could find all that
and more on the shelf of the nearest health-food
store—if you believe the labels on dietary sup-
plements, that is. Pink-and-purple ephedra cap-
sules on the shelves extend the hope of effortless
weight loss, pretty yellow flowers of St. John’s
wort offer to lift your spirits and nondescript
melatonin pills promise to lull you to sleep.

If sales are any indication, the average con-
sumer has firm faith in the power of supple-
ments. There are nearly 30,000 herbal products
on the market, totaling $4.2 billion of US sales in
2001. Of that, nearly $1.5 billion came from
products containing—in some form—deriva-
tives of ephedra, according to Patrick Rea,
research director of the Nutrition Business
Journal. In the UK, the complementary medi-
cine market has grown by nearly 60% in the past
five years, to an estimated £130 million.

But can supplements deliver on their tall
claims? “We don’t have a handle on how benefi-
cial [herbal supplements] really are,” says David
Schardt, senior nutritionist at the Center for
Science in the Public Interest (CSPI), an advo-
cacy group based in Washington, DC. For
example, garlic has been shown to lower choles-
terol levels, but only in the short term; ephedra
has a small effect on weight loss,but studies have
not evaluated its effects beyond a four-month
period.

Although there is little evidence of supple-
ments’ benefits, several are known to have
adverse effects. Kava kava, for example, sold as a
stress reliever, has been linked to severe liver
injury and is banned in several European coun-
tries, and St. John’s wort, touted as an antide-
pressant, interferes with birth control pills, HIV
medications and drugs such as Prozac and pro-
tease inhibitors.

Despite lack of evidence of their value, sup-
plements have remained unregulated for years,
thanks to the Dietary Supplement Health and
Education Act (DSHEA) of 1994. The act places
the burden of proof on the government, saying
the US Food and Drug Administration (FDA)
must show that a supplement causes “significant
or unreasonable risk of illness” before it can be
pulled from the market.

In Europe,manufacturers must carry detailed
files—including manufacturing procedures,
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dence of efficacy as long as they only make
‘structure-function’ claims—that the product
boosts immune response, for example, but not
that it can cure colds.

After years of giving supplements free reign,
the FDA has finally begun to take action. Last
fall, the agency began sending out notification
letters to manufacturers within 48 hours of
receiving an adverse event report about their
product. On 28 February of this year, the FDA
announced it was “seeking rapid comment” on
whether to label supplements containing
ephedra and sent 26 warning letters to firms
marketing the herb. A week later, it proposed
rules requiring companies to follow industry-
wide good manufacturing practices and retain
written records of quality complaints for three
years.

The case against ephedra
The king of dietary supplements in recent years,
ephedra is a naturally occurring substance
derived from the Chinese herb ma huang
(Ephedra sinica). The principal active ingredient
in ephedra is ephedrine, which is regulated as a
drug and used to treat respiratory symptoms. In
the 1980s, the FDA banned combinations of
synthetic ephedrine and caffeine in all regulated
drugs but, in recent years, that combination has
increasingly been marketed in dietary supple-
ments for weight loss, enhancing sports per-
formance and increasing energy.

In the past few years, ephedra became partic-
ularly popular among athletes, prompting vari-
ous athletic organizations to ban it. Their fears
were not unfounded. On February 16, Steve
Bechler, a baseball player with the Baltimore
Orioles, collapsed at the team’s training camp in
Florida; he died a few hours later. Bechler, 23,
reportedly took ephedra supplements hoping to
shed weight from his 249-pound frame.
Subsequent investigation linked Bechler’s
apparent heatstroke with significant levels of
ephedrine in his blood.

Ephedra use is linked to heart attacks,palpita-
tions, seizures and strokes.According to an FDA
spokesperson, the agency has also received 123
reports of alleged ephedra-related deaths.
“That’s an underestimate, too, by the way,” says
the CSPI’s Schardt, noting that the FDA receives
only a small fraction of adverse event reports. A
recent study in the Annals of Internal Medicine
estimated that reports of ephedra’s adverse
effects account for 64% of all serious dietary
supplement events and are 200 times greater
than all others combined.“There’s no other sup-
plement that comes anywhere close to the num-
ber of adverse events,” says Schardt. “We think
that ephedra is too risky to be sold—it’s just too
dangerous.”

Fueled partly by Bechler’s death and the

Natural-born killers
Herbal supplements such as ephedra and kava kava have
increasingly been linked to serious illness and death. So why are
they still being sold? Apoorva Mandavilli reports.

634 VOLUME 9 | NUMBER 6 | JUNE 2003  NATURE MEDICINE

Marketed for: memory loss, dementia
Side effects: excessive bleeding,
seizure, headache
Drug interactions: aspirin, sulfonylureas 

safety information and lists of ingredients—on
the product, to be made available to the author-
ities on request. In the US, supplements, vita-
mins and minerals fall under the general
umbrella of ‘foods’ and are not subject to
mandatory standards for manufacturing or
labeling. Companies do not need to register
themselves or their products with the FDA or
need FDA approval to market. They are also not
required to provide safety information or evi-

Maidenhair tree
Ginkgo biloba

St. John’s wort
Hypericum
perforatum

Kava kava
Piper methysticum



Marketed for: weight loss,enhanced athletic
performance, asthma

Side effects: heart palpitations,heart attack,
seizure and death

Drug interactions: caffeine,epinephrine, oral
corticosteroids
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media blitz that followed, the FDA, along with
the Federal Trade Commission (FTC), has pro-
posed that ephedra-containing supplements
carry a ‘black box’ warning of its many effects.
The question on everyone’s lips, however, is
whether the FDA should ban ephedra products
altogether.

“Are you kidding? Of course it should be
banned,” says Sidney Wolfe, a physician and
director of the Washington, DC–based Public
Citizen’s Health Research Group. Ephedra sup-
plements have more than met the standard of
“unreasonable” risk for a ban, Wolfe says. But
campaign contributions from manufacturers
and lobbying by powerful pro-supplement
groups, he alleges, are preventing the FDA from
taking that step.

Government officials say, however, that a
causal relationship between supplements and
adverse effects is yet to be found. “Case reports
cannot be used—by themselves—to prove a
causal relationship,”says Paul Coates, director of
the Office of Dietary Supplements at the US
National Institutes of Health (NIH). To find a
causal relationship, he says, scientists would
have to conduct rigorous clinical trials.

Unsavory surprises
Although few herbal supplements have been
evaluated in clinical trials, there is no question
that most herbs do have some physiologic effect
on the body, says Stephen Straus, director of the
NIH’s National Center for Complementary and
Alternative Medicine. The proposed new stan-
dards for manufacturing will make it easier to
evaluate exactly what those biochemical mecha-
nisms are, Straus says.

NIH-sponsored trials are now under way to

evaluate St. John’s wort for minor depression,
the herb black cohosh for menopausal hot
flashes and ephedra for weight loss. But even
herbs that are shown to be beneficial should
only be sold after being processed properly and
in combination with the right ingredients,
Straus says. Manufacturers of supplements
maintain that, used strictly according to label
instructions, their products are safe and effec-
tive. In the unregulated marketplace, however,
supplements can differ dramatically from the
list of ingredients on the label.

Products pulled off the shelves of reputable
stores have been shown to contain up to 10
times the recommended dose of some ingredi-
ents and less than 1% of others. Some ingredi-
ents are puzzling, others downright dangerous:
supplements have been found to include black
pepper, fenugreek, bacteria, pesticides, lead and
glass, prescription drug ingredients such as
sildenafil (found in Viagra) and coumadin,
banned substances such as androstendione and
fenfluramine (used in the infamous fen-phen
drugs) and hazardous herbs such as Digitalis
lanata, which can cause heart attacks.

According to congressional testimony in 2002
from Michael F. Mangano, then a deputy
inspector general at the Department of Health
and Human Services—the FDA’s parent
agency—the FDA could not determine the
ingredients for a third of the products it tried to
investigate. The agency could not identify the
manufacturers for 32% of the products in its
reports and could not locate 71% of manufac-
turers. Because of such limitations, the FDA has
rarely issued warnings against supplements;
between 1994 and 2000, the agency took just 32
safety actions.

The future of supplements
With or without FDA regulation, the market for
ephedra is changing. Sales, which had steadily
been increasing every year up to 2001, fell
sharply in 2002, says the Nutrition Business
Journal’s Rea. In the next year, he predicts, the
ephedra market will disappear, unless manufac-
turers can find a way around rising insurance
costs.

Eager to distance themselves from the nega-
tive publicity surrounding ephedra, many
stores, including General Nutrition Centers
(GNC)—the largest vitamin and dietary sup-
plement chain in the US—are refusing to carry
ephedra products. “We believe that ephedra-
based products are safe when used as directed,”
says Michael K. Meyers, GNC’s president and
CEO.“Nonetheless, the current business climate
dictates that we move in a different direction.”

The FTC has a number of ongoing investiga-
tions against ephedra manufacturers, according
to Richard Cleland, associate director of the
FTC’s division of advertising practices.
Companies are also shying away from ephedra
because of private class-action lawsuits, Cleland
says.

Several companies have already lined up con-
tenders for ephedra’s market share. Some new
products use synephrine, a close cousin of
ephedrine and potentially just as dangerous.
Because of the enormous demand for weight
loss products, ephedra products may make a
comeback once the publicity dies down, says
Rea. “The [warning] labels will have some
impact, as they did on cigarettes,” he says. “But
people still smoke cigarettes.”

Apoorva Mandavilli 
is Nature Medicine’s news editor.
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Deadly diet: Steve Bechler, a baseball player with the Baltimore
Orioles, being carted off the field on 16 February, 2003. He died a few
hours later. Autopsy reports linked his death to ephedra supplements.
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