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The Spanish pharmaceutical industry is up 
in arms against a new law that requires
companies to give the government money
based on their drug sales. The government
estimates that the scheme will generate €200
million per year, half of which will be set aside
to fund biomedical research in the country.

Relationships between Farmaindustria—
which represents more than 300 drug
companies—and the ministry soured in 1999
when the ministry lowered the caps it imposes
on drug prices by 6%. Spain’s spending on
drugs is among the highest in Europe.

In 2001, Farmaindustria agreed to
‘voluntarily’ deliver funds, provided that the
annual spending increased by 6.5–9.5% each
year. In return, the government promised not
to lower the caps again (Nature 414, 138; 2001).
With money earned from this scheme, the

ministry’s research agency was able to fund
both the national cancer and cardiovascular
centers and nationwide networks of excellence
(Nat. Med. 9, 378; 2003).

“The previous government was interested
in seeing the spending increasing instead of
lowering since this way it would get more
money for research,”health minister Elena
Salgado said when announcing the new
measures on 28 September. But the ministry
now wants companies to be legally required to
contribute to research, she said.“We no longer
want to be the inmates of industry.”

According to the new law, companies will be
obliged to provide funds proportional to their
annual drug sales. The government grants
employers a 60% discount rate on
prescription drug prices, and has to ‘return’
this money to the companies every year.

Companies are to benefit from special
discounts to encourage research and
development, but the following day, Farma-
industria said it “fully rejects the measure.”
The law will dampen companies’ investment
in research because “[money for] private
projects will be transferred to public ones,”
says the group’s spokesman Julián Zabala.

“It’s risky and not sensible”that public
research would depend on industry funds,
adds Mariano Esteban of the Madrid-based
National Biotechnology Center.

Pere Puigdoménech, director of the
Barcelona-based Institute of Molecular
Biology, says the new law could be good for
Spanish researchers. But he warns that
“adding more pressure”to drug companies
might mean that smaller companies will close.

Xavier Bosch, Barcelona

Scientists seeking HIV in all the wrong places

Spain breaks financial pact with pharmaceutical industry

HIV annihilates immune cells in the gut rather
than the blood, a surprising discovery that,
experts say, may require a total rethink of
strategies to design HIV drugs and vaccines.

HIV infects and destroys a subset of
disease-fighting cells called CD4+ T cells.
Doctors routinely measure levels of these cells
in the blood to monitor virus progression and
to evaluate the effectiveness of experimental
drugs and vaccines. Based on these measure-
ments, it is widely assumed that HIV does not
wipe out large quantities of these cells until
months or years into the infection.

Two papers published in September shatter
that assumption by showing that the virus
demolishes T cells in the gut within weeks of

infection (J. Exp. Med. 200, 749–759; 2004 and
J. Exp. Med. 200, 761–770; 2004). “It’s an enor-
mously important observation,” says microbi-
ologist Ronald Desrosiers, who studies monkey 
models of HIV at Harvard Medical School.

The discovery suggests that measuring T cells
in the blood will not accurately portray the
damage being wreaked by the virus elsewhere in
the body, or whether therapies are taking effect.
Indeed, one of the two teams showed that the 
T-cell population in the gut does not recover 
in chronically infected patients taking anti-
retroviral therapy, even if their blood counts
improve. Because gut biopsies are so invasive,
however, they are unlikely to become a normal
part of disease monitoring.

Desrosiers says the
finding should also 
refocus efforts to find 
a vaccine. At present,
vaccines are designed to
boost T-cell levels in the
blood. But a vaccine that
specifically protects the
gut from infection, per-
haps by being swallowed
rather than injected,
might be more effective.
“It may be we’ve been

barking up the wrong tree,” says Desrosiers. He
and others have already begun working on
experimental forms of such vaccines.

The idea that HIV might attack T cells in the
gut stemmed from a 1998 study showing that
HIV’s simian counterpart, SIV, does the same in
the gastrointestinal tract of monkeys (Science
280, 427–431; 1998). But it was difficult to
repeat the work in newly infected patients reluc-
tant to undergo uncomfortable gut biopsies.

Part of the explanation for the damage in the
gut may be that a large proportion of T cells
there display CCR5, a receptor that HIV uses to
infect cells. The gut also harbors the vast major-
ity of the body’s T cells to fight off pathogens in
food; the blood, by contrast, carries only 2–5%.
“That explains why the depletion is so 
dramatic,” says Danny Douek, a researcher at
the US National Institute of Allergy and
Infectious Diseases, who led one of the studies.

Besides its implications for vaccines, the
studies back the case for developing drugs that
specifically protect the gut. They also argue for
using antiretroviral therapy in high-risk 
individuals as a preventative treatment to block
the virus from establishing infection early on.
“Personally, I feel this should be pursued with
extreme vigor,” says Desrosiers.

Helen Pearson, New YorkBumps of lymphoid tissue seen in a normal gut (L) are wiped out by HIV (R).
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For the first time since 1995, the Karolinska
Institute in Sweden has added a woman to the
short list of female winners of the Nobel Prize
in Physiology or Medicine. A database of more
than 4,300 nomination letters available on the
institute’s website in part explains the
dominance of male winners in the field.

On 4 October, the Nobel Assembly awarded
the SEK10 million ($1.4 million) prize to US
researchers Linda Buck and Richard Axel for
deciphering how mammals, including
humans, identify thousands of smells. Buck is
the seventh woman to win in the category since
1901, adding up to just 4% of 182 winners.

Reviewers at the Karolinska Institute have
in the past attributed that scarcity to male
dominance within the biomedical field. The
institute’s database supports that assertion.
Covering only the years 1901–1949 because of
confidentiality rules, it reveals that only 1.2%
of nomination letters mentioned 12 different
female nominees. Of those, biochemist Gerty
T. Cori became the lone female winner among
56 laureates over that period. University of
Chicago bacteriologist Gladys Dick, together
with her husband George Dick, was

nominated by 24 colleagues for findings on
scarlet fever, but never got the award.

What’s more, only 0.3% of nominations
came from women. Many female scientists at
the time couldn’t get formal research positions,
a prerequisite to be invited to nominate, says
Sharon McGrayne, author of the book Nobel
Prize Women in Science.“Through the years,
many factors have come together on many
levels, making the problems of women in
science such a persistent thing,”she says.

Even now, boosting female representation is
difficult because professorial positions in
many countries are still occupied mostly by
men, notes Hans Jörnvall, the Assembly’s
secretary.“We can’t dictate whom people
should nominate,”he says.

The selection process for Nobel Prizes has
historically been a heavily guarded secret.
Nomination letters, evaluations and
deliberations are kept secret for 50 years, and
only qualified researchers are allowed access to
documents from earlier years. The Karolinska
Institute, which awards the Physiology or
Medicine Prize, was the first to go online in
2002 with a searchable nomination database.

The records offer details such as gender,
university, city and country of nominators
and nominees, and indicate whether and by
whom the nomination was evaluated. The
database also reveals that, at least up to 1949,
researchers from Japan, the US and France
primarily nominated scientists from their own
countries. Jörnvall says it is unclear whether
the database will continue to be updated.

Israelis Aaron Ciechanover and Avram
Hershko and American Irwin Rose shared the
2004 Chemistry Prize for discovering how
cells dispose of unwanted proteins.
Controversy erupted over Peace Prize winner
Wangari Maathai, Kenya’s deputy minister for
environment and natural resources, who was
quoted in a Kenyan newspaper as saying that
HIV “is a tool to control [Africans or black
people] designed by some evil-minded
scientists.”

Peter Vermij, Amsterdam

Database draws attention to not-so-Nobel intentions

Scientists stumped by test that promises tailored treatment
For nine out of ten people with severe pain,
codeine can be a godsend. But because of
genetic differences, in that remaining one 
person, codeine is powerless. New diagnostic
tests promise to help doctors easily identify that
one patient before prescribing the drug—but
only if they can first learn to read the tests.

Patients with conditions such as pain,
heart disease and depression routinely endure
months of trial and error before doctors can
determine the drug and dose that works for
them. In the US alone, adverse reactions to
drugs cause upwards of 100,000 deaths each
year. Researchers are exploiting advances in
gene detection technology to develop tests for
genes such as those that encode the cytochrome
P450 (CYP450) family of liver enzymes, which
affect how the body metabolizes drugs.

In September, the European Commission
certified Roche Diagnostics’ AmpliChip
CYP450, the first test available for clinical use.
In the US, several companies use such tests as
research tools, but the Food and Drug
Administration in 2003 denied Roche’s appli-
cation to market AmpliChip clinically, saying
more safety and efficacy trials are needed.

AmpliChip detects different alleles of two
key genes related to CYP450. For example, the
enzyme produced by the CYP2D6 gene breaks

down antidepressants. A particular allele of the
gene might predict that the individual’s ability
to metabolize the antidepressant is only half the
normal level. But does that mean that the
patient should take only half the regular dose of
antidepressant? The tests don’t answer that
important question.

“The technology is way ahead of the clinical
knowledge,” says Howard McLeod, who 
studies genetic differences in responses to 
cancer drugs at Washington University in 
St. Louis.“There’s still this difficulty of what to
do when we have the result. There are 
guidelines out there, but they’re really based

not on fact but on supposition.”
Others say enough is known to make these

tests clinically valuable. “It isn’t rocket science,”
says David Mrazek, chair of psychiatry and 
psychology at the Mayo Clinic in Rochester.
Mrazek teaches week-long seminars for 
clinicians on the genetics of psychiatry. “If
[doctors] can just understand that poor 
metabolizers are likely to experience side effects
and rapid metabolizers won’t get efficacy from
a standard dose, that’s enough,” he says.

Mrazek says his department has been using a
homebrew test for CYP2D6 since February
2003 and has made it available to clinicians 
outside of Mayo beginning in March 2004.
Meanwhile, Roche researchers say that now that
a test is commercially available, they can begin
to gather the data needed to translate test
results into dose recommendations. Roche says
as many as nine clinical trials of AmpliChip are
under way in the US and Europe.

Although companies use the tests to select
patients for clinical trials, they are reluctant to
validate the tests’ use in the clinic because that
would limit the market for a drug, critics
charge. “There’s been little interest, if not dis-
couragement [from companies],” says Mrazek.
“I’ve become a little jaded by the process.”

Alla Katsnelson, New York

This test could help predict the right dose for a drug.

For more news and analysis go to

www.nature.com/news
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Researchers are set to begin clinical trials of a
blood test that can easily distinguish between
severe multiple sclerosis (MS) and a benign
form of the disease.

Up to 25 percent of those diagnosed with
MS have a benign form of the disease and
may be in remission for ten years or more.
But because there is no way to identify
benign MS in the early stages, those patients
needlessly take medications and experience
anxiety for years. Conversely, identifying
those with severe MS means that they could
receive aggressive treatment at the outset.

“What is needed is an inexpensive, easily
obtained barometer for monitoring disease
activity in these patients,” says Stuart Cook,
professor of neuroscience at the University of
Medicine and Dentistry of New Jersey and the
trial’s lead investigator. Most methods are either
too expensive or not sensitive enough, he says.

The test, developed by Israeli company

Glycominds, is based on glycans—the sugars
found inside and on the surface of human
cells—which play a crucial role in autoim-
mune and inflammatory diseases. Using the
company’s library of glycans, the researchers
identified an antibody to a certain glycan that
is elevated in the cells of people with MS and
determined its level in more than 200 patients.
“We proved that we have a specific marker [for
MS severity] based on the level of [specific]
antibodies on these specific sugars,” says
Glycominds chief executive Avinoam Dukler.

The claim will be tested in 385 people at 
80 centers across the US, Canada and Israel 
and is the largest trial of patients with ‘clinically
isolated syndrome’—in which they exhibit the
first signs of MS and magnetic resonance 
imaging indicates they have a high possibility of
MS—who have not begun treatment.

Participants will not receive any treatment
for six months. “We will predict from taking

their blood at the first presentation whether
there will be a second presentation within six
months,” says Dukler. Participants will then
be monitored for a further eighteen months,
with blood taken every six months.

An accurate test could be invaluable to 
MS patients, but researchers must proceed
carefully, says Jack Burks, chief medical officer
of the Multiple Sclerosis Association of
America. If the test wrongly diagnoses patients
as having only benign disease, for instance, they
would miss the necessary treatment, he notes.
“The brain cells they lose by foregoing 
treatment are lost forever.”

If the blood test proves accurate at the first
six-month point, a product could be on the
market as early as 2006. Glycominds is also
working on a glycan-based test for distin-
guishing between Crohn’s disease, ulcerative
colitis and irritable bowel syndrome.

Tania Hershman, Jerusalem

Israeli researchers eye simple test for multiple sclerosis
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Reports of SIDS-virus link greatly exaggerated, experts say
International newspapers in September made
much of a report showing that a recently
discovered virus was present in tissues from a
pair of so-called ‘crib deaths.’ But even the
researchers who discovered the virus remain
skeptical that it might have caused the deaths.

Doctors initially attributed the deaths of
two infant girls in Wisconsin in 2003 to
Sudden Infant Death Syndrome (SIDS). But
when tissue samples from both infants tested
positive for the previously unknown human
parechovirus 3 (HPEV-3), the media began
speculating about a link between the virus 
and SIDS.

But Gerald Sedmak, the Milwaukee
virologist who first detected the new agent, is
unconvinced.“We never made a big deal out
of a possible link to SIDS,”says Sedmak.
“What we thought was most interesting was
that these were the first cases of HPEV-3 in the
United States.”

HPEV-1, HPEV-2 and the newly discovered
HPEV-3 are members of the picornavirus
family of single-stranded RNA agents.
Parechoviruses have been implicated in flaccid
paralysis, encephalitis, gastroenteritis and
respiratory infections. Researchers in Aichi,
Japan, first reported HPEV-3 in a study
published in January (J. Gen. Virol. 85,
391–398; 2004). They isolated the virus from
samples taken from a 1-year-old girl with
diarrhea, fever and transient paralysis.

But despite HPEV-3’s pathogenic profile,
there have been no reports of deaths, infant or

adult, caused by the virus in Japan, notes lead
researcher Miyabi Ito. When the scientists
tested children in Aichi for antibodies to
HPEV-3, they found that by the time children
enter elementary school, more than 80% of
them test positive for the virus.“With such a
high prevalence and no reported deaths, we
considered [the virus] to be very infectious,
but relatively benign,”says Ito.

The Milwaukee health department found
the virus during a routine screening to track
bacterial and viral involvement in
unexplained deaths. But viral infection—
most commonly by enteroviruses and
adenoviruses, cytomegalovirus and
influenza—is not uncommon in SIDS deaths,
Sedmak notes.“We see about a 30% viral
infection rate in SIDS,”he says.

HPEV-3 was not previously on health
officials’ radar, and questions remain about
the route of transmission and the extent of the
Milwaukee outbreak. A third case—tissue
taken from a 16-month-old whose death was
not classified as SIDS—tested positive for
HPEV-3 in Milwaukee in August, and
confirmation on a fourth is pending. Since
1987, the surveillance program that detected
the HPEV-3 infections has also reported 17
infant deaths, including a number of non-
SIDS cases, in which HPEV-1 was found in
tissue samples, suggesting that the viruses
might be relatively common.

Meanwhile, researchers are examining
factors ranging from genetic mutations to

uterine proteins and the mother’s economic
status to determine SIDS risk, but have not yet
found a single conclusive cause. In the 1990s,
SIDS was famously linked to a prone sleeping
position, and subsequent national ‘Back to
Sleep’ programs are credited with significantly
reducing SIDS deaths. But many infant deaths
remain unexplained.

“Some people may feel there’s ultimately a
single explanatory factor behind SIDS deaths,
but most understand it as a catch-all diagnosis
for deaths caused by a whole range of
undetermined factors,”says Kurt Nolte, a
forensic pathologist at the University of New
Mexico.“It’s one of those things where you
just have to keep chipping away.”

Douglas Sipp, Kobe

Crib deaths, which claim thousands of lives each
year, remain a mystery.
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progression to AIDS is frequent in the Indian
gene pool and those linked with slow
progression are less common.

The results could have grave implications
for India. According to Richard Feachem,
director of the Geneva-based Global Fund to
Fight AIDS, Tuberculosis and Malaria, India
has surpassed South Africa as the nation with
the most cases of HIV/AIDS.

Mehra’s team has also noted several new
genetic variants in the immune system
among Indians. The presence of different
alleles might mean that Indians present a
different side of HIV to the immune system,
says Mehra, and render an AIDS vaccine
made for the Western world ineffective.

N E W S CELEBRATING OUR TENTH YEAR
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Chiron flu flap suggests vaccine industry needs shot in the arm
Scientists are calling for changes to vaccine
development after the surprise announcement
that Chiron will be unable to deliver half the US
flu vaccine supply. The severe shortage also 
suggests the government is unprepared to deal
with an infectious pandemic.

Vaccines are an unprofitable venue for drug
companies: the annual flu jab normally sells for
$7–10, compared with $3,500 for a year’s 
supply of Viagra. As a result, the US has only
two major flu vaccine suppliers: California-
based Chiron, whose manufacturing license
was suspended because of sterility concerns,
and French company Aventis Pasteur.“In 1955,
36 companies made vaccines. Now there are 4
or 5,” says Paul Offit, chief of infectious diseases
at Children’s Hospital of Philadelphia.

Vaccine prices are low in part because the
government buys a large percentage of
vaccines and can command low prices. But
another reason is that society doesn’t value
these preventative medicines, says Charles
Helms, chair of the National Vaccine Advisory
Committee. Although people are clamoring
for vaccine now, there is normally little public
demand, Helms says.

In press conferences following the Chiron
announcement, Julie Gerberding, director of
the US Centers for Disease Control and
Prevention (CDC), said that the government
needs to develop long-term solutions for recur-
ring vaccine problems. But neither the CDC
nor the US Department of Health and Human
Services (HHS) responded to questions about
details of those plans. A 2003 Institute of
Medicine report on financing vaccines 
recommended federal subsidies to encourage
manufacturers to invest in vaccine production.

One significant obstacle in vaccine produc-
tion is the lengthy and expensive manufactur-
ing process, which makes it difficult to ramp
up production in response to shortages. The
traditional method uses eggs to grow the nec-
essary viral proteins, but researchers hope to
develop faster methods. “We should develop
vaccines we can produce and save throughout
the year, and put more effort into new
research, such as the live vaccine,” says Helms.

In late September, the US National Institutes
of Health awarded a $9.5 million grant to a
Canadian firm to develop a flu vaccine based
on cell culture. The HHS also announced $232

The genetic makeup of Indians favors a
fast and easy spread of AIDS, Indian
scientists have cautioned their
government. The presence of certain
genetic variants also suggests that an AIDS
vaccine developed elsewhere may not be
effective in India, they say.

The researchers examined genes for
components of the immune system—
including the major histocompatibility
complex (MHC), chemokines and
cytokines—in HIV-positive and control
groups in India. The results suggest that
Indians are more likely to carry genetic
variants that favor faster progression to
AIDS, says lead researcher Narinder Mehra,
an immunologist at the All India Institute of
Medical Sciences (AIIMS) in New Delhi.

A variant of the chemokine coreceptor
CCR5, known to protect against HIV infection
and found in less than 15% of white people, is
absent among Indians, Mehra adds.

Mehra and his colleagues’ results are based
on their study of 400 Indians. Another study
by Akhil Banerjea at India’s National
Institute of Immunology found one person
with the protective CCR5 variant in a group
of 145. Further analysis of the CCR5
promoter by the AIIMS researchers suggests
that a haplotype associated with fast

Doubly damned: Scientists say Indians’ genes
may accelerate the course of AIDS.

The Indian health ministry, together with
the International AIDS Vaccine Initiative, is
planning to test an AIDS vaccine in India.
The ministry has declined to comment on
the AIIMS researchers’ findings.

Mehra’s argument is true for a vaccine
based on small proteins, notes Bruce
Walker, professor of medicine at Harvard
Medical School. “But if one is making a
vector that expresses a larger protein such
as gag, this is much less an issue,” Walker
says. Still, it is important to know what the
immune response is targeting in the clade
C virus prevalent in India and in the
context of local alleles, he says. “Lots to
learn, but I don’t think we have reason to
say that the current vaccines will not be
useful in India.”

Some researchers note that many factors—
such as age, other infections and
socioeconomic factors—can affect disease
progression. But Simon Mallal, who runs the
Centre for Clinical Immunology and
Biomedical Statistics at the Royal Perth
Hospital in Australia, says an individual’s
genetics play a significant role in HIV disease
susceptibility and progression.“Under-
standing the genetics will undoubtedly help
us develop effective vaccines,” he says.

K.S. Jayaraman, Hyderabad

million in new biodefense contracts to develop
vaccines for smallpox, plague and tularemia.

Despite these measures, the flu crisis raises
concerns over how the nation would cope with
other infectious emergencies, such as a bird flu
that could easily spread between people.

Experts worry that a concurrent outbreak of
human influenza and bird flu could create a
more a virulent strain. If someone is infected
with two virus strains, “gene segments from
each virus can mix and match,” says Richard
Webby, an infectious disease expert at St. Jude
Children’s Research Hospital in Tennessee.

If segments of the highly pathogenic bird flu
H5N1—which is rarely passed between
humans—were to mix with the human virus, it
could create a new strain that is easily transmit-
ted between people. “We’re not sure it’s 
possible, but it’s a definite worry,” Webby says.

Tim Uyeki, a medical epidemiologist at the
CDC, says the current flu vaccine shortage has
no immediate impact in the US on risk of H5N1
because that virus is not part of the human 
vaccine. “But [reassortment of flu viruses] is a
very concerning theoretical risk,”he says.

Emily Singer, Boston

Genetics may aggravate India’s growing AIDS problem
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China’s new Pasteur
Institute to be Asia’s largest
The Institut Pasteur of Shanghai, a
collaborative effort of the Paris-based research
institute and the Chinese Academy of
Sciences, opened on 11 October to great
fanfare and an appearance by French
President Jacques Chirac.

The institute, set to be Asia’s largest, will
eventually house 25 research groups and 500
scientists and focus on infectious diseases,
such as hepatitis C and HIV, that are taking a
heavy toll in China. Institute director Vincent
Deubel, a virologist and 26-year Pasteur
veteran, will be the first foreigner to head a
research laboratory in mainland China.
Deubel says he is excited about the fast pace in
Shanghai.“A lot of things are possible there,”
he says.

Once a level-three biosafety laboratory is
established at the institute, he says, he would
like to add other common pathogens such as
the hantavirus, with which he has much
experience, to the institute’s repertoire.
Funding for the institute comes from the
academy, the city of Shanghai and private
companies in France and elsewhere. —DC

UN’s largest anti-polio drive a success
The United Nations (UN) in October launched the
largest ever polio immunization drive to vaccinate
more than 80 million children in 23 African countries
in 4 days. Health workers and volunteers traveled
door to door in villages, carrying iceboxes with enough
vaccine for all children under five years of age. The
campaign reportedly reached 90% of target children
and is set for another round in November.

According to the UN, all but two African
countries—Nigeria and Niger—were free of the virus
last year. But plans to eradicate polio by 2005 were
stalled when officials in Kano, Nigeria, suspended
immunizations in October 2003, charging that the
vaccine was unsafe (Nat. Med. 10, 218; 2004). Although the region resumed the program in
July 2004, 10 other African countries, including war-torn Sudan, became reinfected. The
disease also remains endemic in India, Pakistan, Afghanistan and Egypt.

Nigeria remains the hotbed of the current epidemic, with 597 of the 786 polio cases
worldwide this year. The country’s president supported the vaccination effort by publicly
administering the vaccine to children in Kano in a ceremony on 2 October. But safety fears
resurfaced one week later in Benin, when some parents in that west African nation refused to
vaccinate their children. —AK
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NIH set to ban 
outside consulting

The US National Institutes of Health (NIH) 
is set to adopt a year-long ban on paid
consulting for drug companies by agency
employees.

In June, a congressional panel charged that
several researchers had failed to disclose illegal
financial involvements with pharmaceutical
companies (Nat. Med. 10, 765; 2004). Based 
on the internal investigation that followed,
NIH officials concluded that a complete
moratorium on outside consulting is
necessary while the agency devises a stronger
system of oversight and develops ethics
training programs. NIH director Elias
Zerhouni had previously argued against such
extreme measures, but reversed his stance in
September, noting that the agency’s
“vulnerabilities”need to be addressed.

The ban would apply to all 5,000 NIH
scientists, many of whom have financial
relationships with drug companies. Scientists
have supported the need for stricter
regulations to maintain the NIH’s integrity.
But some researchers caution that if the
policy—which will take effect upon approval
by the Office of Government Ethics—
becomes permanent, it might drive top
scientists to leave the agency for better-paid
industry jobs. University officials have also
voiced concern that the policy may affect
academic researchers, many of whom receive
NIH funding (Nature 431, 725; 2004). —AK

First baby born from
ovarian transplant

A Belgian woman gave birth in September to
the first baby born after an ovarian tissue 
transplant, boosting hopes for a breakthrough
in infertility treatment.

Jacques Donnez and his team in Belgium
harvested and froze five small strips of the
woman’s ovaries seven years ago, just before she
underwent cancer treatment that left her 
infertile. When they grafted the tissue back into
her body last year, she resumed ovulating and
became pregnant.

Women diagnosed with cancer can have
their eggs harvested and frozen before being
treated, but the eggs often do not survive when
thawed. Freezing embryos, though more 
reliable, is not possible for some patients, such
as those too young to undergo the procedure 
or whose cancer is too aggressive to delay 
treatment. Fertility researchers say ovarian
transplantation is a promising alternative.

In March 2004, scientists in New York 
transplanted ovarian tissue beneath the skin of
a patient’s abdomen. An egg produced in the
graft was fertilized in vitro, but did not survive
implantation (Nat. Med. 10, 764; 2004). Experts
are optimistic after the birth of the healthy baby
girl, Tamara, but some caution that the egg
from which she developed may not have come
from the transplant. Instead, they say, the egg
could have survived in the woman’s ovaries if
they were not fully destroyed during cancer
treatment. —AK

Vioxx withdrawal fuels
complaints against FDA

A US Food and Drug Administration (FDA)
employee has charged that agency officials 
pressured him to water down a report on the
lethal side effects of Merck’s blockbuster 
arthritis drug,Vioxx.

On 30 September, Merck withdrew Vioxx
from the market after a clinical trial conducted
by the company showed the drug increases
patients’ risk of heart attack and stroke. At the
time, the FDA was completing an unrelated
review of the drug’s safety based on the medical
records of 1.4 million patients. Agency scientist
David Graham, who led the review, reported at
a conference in August that Vioxx triples the
risk of heart attacks and warned against 
prescribing the drug at high doses.

In subsequent internal e-mails, FDA officials
said that Graham’s statement was too strong,
particularly because the agency had not asked
Merck to place a warning of cardiovascular side
effects on the drug’s label. One official also
wrote that the agency should warn Merck of the
results before they were made public. Graham
ultimately—under duress, he says— revised the
conclusions of the report’s abstract. —AK

Written by Alla Katsnelson and David Cyranoski
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You might say David Ho is a celebrity in science. Ho has been former 
basketball star Magic Johnson’s physician since 1991. When Ho was just
37, Hollywood producer Irene Diamond hand-picked him to run the
Aaron Diamond AIDS Research Center (ADARC) in New York. Most
famously, he edged out Bill Clinton, Bill Gates and Mother Teresa to
become Time’s Person of the Year for 1996.

But as with any celebrity, rumors swirl around Ho—most of them
about a particularly acrimonious period at the ADARC. During the late
1990s, several investigators at the center—most of them now renowned
in their own right—left under unpleasant circumstances. Many of those
approached to comment on Ho declined and only a few agreed to be
quoted, on condition of anonymity.

Ho is perhaps best known for showing in 1996 that combining anti-
retroviral drugs can drive HIV down to undetectable levels. The finding
made a splash at that year’s International AIDS Conference in Vancouver.
“It was hard to go to that meeting and avoid being the center of attention
because the data were striking,” Ho recalls. “I just remember that there
were a lot of people approaching us. That period, it seems like a blur.”

Among scientists, Ho is more famous for a series of high-profile
papers—that many say are among the best in AIDS research—on viral
replication and dynamics. “David’s work really gave us the first major
insights into the dynamics of HIV infection in humans,” says Joseph
Sodroski, professor of pathology at Harvard Medical School. “I think
those are still very important contributions to our thinking.”

Ho trained in physics and biology as an undergraduate at Caltech, then
spent 18 months in a quantitative health sciences program at Harvard
Medical School. As a resident at Cedars-Sinai Medical Center in Los
Angeles, he also saw some of the first AIDS patients in the US. That
diverse training served him well when he began tackling HIV in the lab.

When Ho came back to Harvard from Cedars-Sinai, he joined Marty
Hirsch’s lab at Massachusetts General Hospital. Those were productive
years.“I don’t want to take too much credit. It was a new field, it was wide
open and everything we found was publishable,”Ho says.“But for the rest
of my life, I will credit that environment for nurturing me.”

Ho’s tenure at ADARC has been equally productive. From a relatively
new entity in 1991, the center has become one of the premier AIDS
research institutes in the world. But the atmosphere inside the center has
been, at times, less nurturing.

Those who worked at the ADARC in the late 1990s say that intense,
sometimes ugly, internal competition and serious personality conflicts—
some culminating in yelling matches—soured the intellectual 
atmosphere at the lab.“I get nauseous when I think about working there,
it brings back memories I’d rather leave behind,”says one researcher who
did not wish to be identified, saying he feared repercussions on his career.
“It was an atmosphere of poison ... a culture of war.”

Ho is reluctant to talk about that time, but says things were unpleasant.
“There was a time when people yelled at each other. I was caught in the
middle of all of them,” he says.“In many ways, I regret all that.”

By all accounts, the center was too small to accommodate so many
driven and gifted researchers. Ned Landau, who worked at the ADARC
from 1991 to 1998, says a more assertive director might have better man-
aged the conflicts.“David’s style of leadership was ... to approach conflict

in a gentle, persuasive manner,”Landau says.“Maybe what it required is a
really strong leader who said,‘this is the way it’s going to be.’”

Landau says his years at the center were “extremely difficult” but,
ultimately, they helped launch his career and many others.“I think that’s
the key measure,” he says. “It’s not a matter of whether everyone was 
feeling happy and feeling good about the place.”

Some researchers say the animosity toward Ho may be driven at least
in part by envy. “In general in this field, people don’t take kindly to
[other] people getting visible and [winning] accolades,” says Sodroski.
“It’s not that altruistic of a field.”

The Time cover took many people, including Ho, by surprise. The 
magazine had covered Ho’s work on viral dynamics the previous year, so
when reporters approached him again, Ho says, he assumed it was for a
follow-up. It wasn’t until they kept coming back, and brought photo-
graphers, that he realized it was something bigger. When he finally heard
the news a week before publication, he fled with his family to Vermont.

That year, he now says, the magazine was trying to celebrate the
advances in understanding and treating AIDS. “I think they recognized
that I had my hand in a couple of those things,” he says. Although he
knew the magazine often picks one person to represent the achievements
of a field, Ho says he was uncomfortable assuming a symbolic role. “It
should have been a happy event, but it was filled with anxiety,” he says.“I
thought that there would also be a backlash and there is.”

The ensuing attention has so complicated Ho’s life that he has hired a
publicist to screen requests for interviews. “I try very hard to speak up
only when I have something new to say,” he says. Still, articles about Ho
tend to repeat a few key stories—that he arrived in the US from Taiwan
when he was 12 and didn’t speak any English, for instance, or that his
name derives from the Chinese characters Da–i, literally ‘big one’.

Ho says that in some ways, the notoriety has been bad for his academic
career. Although he has served as chair of the retrovirus conference for
the past three years, he has been less visible in basic research, directing
most of his effort to an AIDS vaccine. Ho only began his vaccine work in
2001, but one candidate is already in phase 1 trials and another is set to
begin later this year. “How many pharmas or biotechs, or academic
groups for that matter, have that record?” Ho asks.

Ho has also increasingly focused on public health, particularly in
China. He and his colleagues escorted Bill Clinton there last year. “At
least in Asia it was quite a splash and people know what kind of impact
that event had and who was really behind it,” he says. Ho also assisted
the Chinese government during the severe acute respiratory syndrome
outbreaks, but says AIDS will remain his main focus. “I feel I should
stay with the HIV/AIDS field,” he says. “I’m too young to think about
legacy, but I want to leave my mark on this field.”

Apoorva Mandavilli, New York

David Ho
Credited with some of the biggest breakthroughs in tackling
HIV/AIDS, David Ho has been a star from the beginning. But in a
field fraught with controversy, fame may have come at a cost.

“There was a time when
people yelled at each other.
I was caught in the middle
of all of them. In many
ways, I regret all that.”
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In 1854, London was in the grip of a cholera
epidemic. In just two weeks that September,
more than 500 people in a small area around
Soho’s Broad Street died of the disease. Cholera
had killed thousands in the greater London area
that year, but the Broad Street outbreak was
particularly sudden and ferocious, and city 
officials were baffled. Then John Snow, a local
anesthesiologist who had published a 
controversial paper suggesting that cholera is 
waterborne, began drawing maps of the area.
Interviewing survivors, noting the addresses of
cholera victims and the locations of public
water pumps, Snow saw a cluster of cases
around a pump on the corner of Broad and
Cambridge streets. City officials remained
skeptical, but agreed to remove the pump 
handle as an experiment. Once the pump was
disabled, the outbreak stopped.

Snow’s story is legendary in public health,
and details may have been embellished over 
the years. But there is little doubt that his 
hand-drawn maps charted the course of
epidemiology.Where Snow toiled with pen and
paper, some modern epidemiologists are 
combining sophisticated digital maps, vast

databases and space-based remote sensing
technologies to collect and analyze massive
amounts of information about infectious 
diseases. This software and satellite-based
approach to disease is still in its infancy—the
field even lacks an agreed-upon name—but it is
gradually gaining vigor.

Public health researchers previously balked
at the new techologies’ hefty price tags. “One
criticism thrown at this field is that it’s very
expensive, but that’s no longer true,” says
Oxford University zoologist David Rogers.
Advances in computer power and the explosive
growth of Internet-accessible databases have
drastically cut the price for digital epidemiol-
ogy in the past few years and spiked interest in
the field. In addition to mapping software that
runs on ordinary desktop computers,“much of
the [satellite] imagery is free,” says Rogers.
“You no longer have to invest in huge white 
elephants, which is something that put off a lot
of biology departments twenty years ago.”

Even with lower costs, finding money to fund
the projects remains difficult. Applying remote
sensing to infectious diseases, as with most
interdisciplinary endeavors, is a tough sell with

funding agencies. “We’re regarded with some
suspicion by pure biologists and pure remote
sensing colleagues,” says Rogers. “One regards
what we’re doing as black magic, and the other
regards it as naive”.

Sky’s the limit
Despite its youth, digital epidemiology is 
teeming with raw data. Indeed, as an expanding
constellation of commercial and government
satellites orbits overhead, the information
needed for any project—from water turbidity
and air pollution to transcontinental dust
clouds that blow across oceans—may already
lie waiting in a database.“With newer technolo-
gies and satellite remote sensing, we have a
tremendous amount of environmental data,”
says Jonathan Patz, associate professor of
environmental studies at the University of
Wisconsin in Madison. The key to tapping this
trove, says Patz, is collaboration: “It’s so much
data that you can’t possibly do it yourself with-
out having someone to manipulate the data.”

Suddenly awash in free, high-resolution
information such as real-time weather station
reports from satellites and other remote sensing
sources, epidemiologists are confronting a
computing challenge analogous to the one 
facing genome sequencers.“The problem is not
so much that you need more resolution, it’s
when you get these high-resolution images,
how the hell do you process them?”asks Robert
Spear, professor of environmental health 
science at the University of California in
Berkeley. Spear’s team uses satellite images to
map potential habitats of snails that carry 
schistosomiasis in China, a project that will
continue as the country’s Three Gorges area
floods behind the world’s largest dam.

But tracking information,and drawing useful
conclusions from it, involves more than gazing
at aerial photographs. The correlations between
environment and disease are often so subtle that
they require sophisticated analytical tools—
such as geographical information systems
(GIS). Far more than a digital map, a GIS 
application is a hybrid of maps, graphs,
statistical algorithms and databases that can
simultaneously display and interpret multiple
dimensions of information. Local health
departments have found GIS presentations use-
ful for explaining epidemiology to politicians
and the public, but researchers are increasingly
using them for more sophisticated analyses.

Spear and others advise newcomers to the
field to first define their questions, then look for
the appropriate remote sensing data to answer
them. “I think the onus is on the public health

Eye in the sky
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A small group of epidemiologists is abandoning pen and paper for
digital maps with multiple dimensions to track infectious disease
outbreaks. Alan Dove takes stock of a field in transition.

Satellite images helped build this digital map—which tracks schistosomiasis in China’s Sichuan
province—a far cry from John Snow’s seminal map (inset) of the Broad Street cholera outbreak.
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or infectious disease researcher to not go out
there and say ‘what capability is there?’” says
Spear. “Instead [she should] say ‘what would I
like to do if the capability is there?’”

Small animals, big tracks
Scientists have barely begun tapping the new
technologies, but satellite-based epidemiology
has already had some clear successes. In a 
seminal breakthrough, an international team of
researchers reported that satellite data on sea-
surface temperatures could be used to predict
outbreaks of cholera in coastal areas (Proc. Natl.
Acad. Sci. USA, 97, 1438–1443; 2000). The
approach capitalized on a peculiar aspect of the
biology of the cholera bacterium, which can
thrive not only in the human gut but also on the
hindquarters of a common saltwater copepod.
When water conditions favor zooplankton
blooms, cholera risk on nearby coasts surges.

Sea-surface temperature is easy to measure,
but tracking populations of insects—which
carry some of the world’s deadliest diseases—
seems more daunting. Every bird bath and
muddy tire track is a potential mosquito 
nursery. Fortunately, researchers have found
that large-scale seasonal patterns are far more
important than specific egg-laying sites. “We
can actually do much more biology without
knowing a thing about land cover or land use,
but knowing everything about rainfall, temper-

ature and seasonality,” says Rogers. Apart from
tracking mosquitoes, his team uses a series of
relatively low-resolution satellite images to 
predict populations of tsetse flies, which carry
trypanosomiasis. The flies are particular about
the microclimate of their habitat, Rogers says.
“But that habitat can be provided by a pine for-
est, an acacia forest or somebody’s backyard.”

Weather and climate can be critical to the
epidemiology of diseases even where there is no
insect carrier involved. Mark Wilson, director
of the Global Health Program at the University
of Michigan, is investigating whether unusual
climate events can help predict the onset,
duration or magnitude of the influenza season.
Wilson’s work has already uncovered an associ-
ation between the timing and size of flu out-
breaks and the strength of the previous season’s
El Niño/Southern Oscillation weather pattern.

Boots on the ground
Space-based systems can drastically simplify
data collection, but patterns in disease maps are
often the result of conditions that can only be
seen at ground level, says Wilson. “There are
some kinds of information that we consider
critical that you have to actually go out and do
shoe-leather epidemiology to learn,” he says.

Unfortunately, this type of information is
also the most scarce, particularly in poor 
countries hit hardest by disease. By allowing

scientists to slip past national borders and into
inaccessible areas, remote sensing may help
field researchers fill some of the gaps in their
knowledge. For example, predictions of
mosquito population changes could direct 
epidemiologists to malaria outbreaks.

The partnership between remote sensing and
epidemiology may also yield big payoffs in 
public health. Knowing where a disease is likely
to strike next could help stop epidemics before
they begin. In the case of cholera, for example,
knowledge of the copepod life cycle allows poor
countries to use a simple, inexpensive water 
filtration method to prevent the disease.

The number of epidemiologists using
remote sensing is still small, but the pool of
available data is swelling. As new generations
of satellites measure nearly every conceivable
parameter of the earth’s environment,
entirely new systems are also coming into use.
Some deceptively simple new sensors (see
“Canaries with talons”) can even sample dis-
tant sites for toxins and emerging infections.

As Snow elegantly demonstrated 150 years
ago, a good map can be a powerful tool in 
public health. With sophisticated technologies
generating better maps, tracking disease is 
getting easier every day. After all, preventing ill-
ness can be easy as removing a pump handle—
once you find the contaminated pump.

Alan Dove is a freelance writer in New York.
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Canaries with talons
What would the ideal disease-detection system look like? It would be able to sample
the environment in remote areas across multiple ecosystems. It would be immune
from international regulations, able to measure a wide range of biologically relevant
parameters, and capable of being monitored from a desktop computer. Satellites fulfill
many of these requirements, but in recent years, a small group of scientists has
focused on something closer to the ground: birds.

The Baltimore-based nonprofit organization EarthSpan initially set out to use global
electronic tracking systems to study the migration patterns of large raptors. The work
took an epidemiological turn in 1996, when a population of Swainson’s hawks they
were studying began to crash. The adult birds had been migrating each year to a
particular region in Argentina, where they roosted together and feasted on insects.
Most of the casualties were occurring there.

Armed with this information, one of the scientists visited the roosting site and discovered that local farmers had recently switched from cattle
rearing to growing crops. “They were very inappropriately using cholinesterase inhibitors as insecticides,” says William Seegar, EarthSpan’s
chairman. The cholinesterase inhibitors on the insects were killing the birds, but once the group presented its data to public officials, Seegar
says, “in about 18 months this whole thing was resolved.”

More recently, EarthSpan has been tracking the movements of a declining population of white-faced ibis in Nevada. The birds contain high
levels of DDE, a toxic metabolite of the banned pesticide DDT. So far, the ibis have been tracked to southern California and Mexico, and Seegar
says the researchers are closing in on possible sources of DDT along the migration route.

Migrating birds may also help track emerging infections. “Approximately 75 percent of new emerging diseases have come from animals,”
says Jonathan Patz, associate professor of environmental studies at the University of Wisconsin in Madison. Many emerging diseases,
particularly zoonotic diseases, depend on wildlife ecology, Patz says. “These are just ripe for study with augmented data from remote sensing.”

As with databases of satellite images, EarthSpan’s bird-tracking results may already contain useful information that epidemiologists haven’t
yet mined. EarthSpan scientists are now seeking collaborations with public health researchers to capitalize on the valuable resource, which has
some distinct advantages over other techniques. As Seegar puts it, “this technology flies everywhere and we see everything.” —A.D.
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