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Scientists seek simple remedies to cloning conundrums
In most discussions of stem cell research, 
staunchly conflicting sides swipe at each other 
over whether it is right to destroy an embryo to 
create stem cell lines. But at a recent scientific 
meeting in San Diego, scientists talked instead 
of alternatives that would eliminate the need 
for human eggs and embryos.

These researchers are trying to reverse mature 
cells into an embryonic state, substituting human 
eggs with those from animals or, perhaps the 
most promising for therapy, trying to create a 
limitless number of human eggs in the laboratory 
from existing embryonic stem (ES) cells.

In the conventional therapeutic cloning model,
researchers take genetic material from an adult 
cell and fuse it with an egg that has been emptied 
of its nucleus. The resulting hybrid, which can 
be coaxed into forming an early-stage embryo, 
yields stem cells that can become many different 
tissues. The ultimate goal is that ES cells cultivated 
from a patient’s own cells could replace his or her 
missing or damaged tissues such as nerve cells, 
heart or muscle.

The technique, also called somatic cell nuclear 
transfer, has thus far birthed cloned cows, pigs, 
goats and sheep—beginning with the departed 
Dolly—but only one team, led by Woo-Suk 
Hwang (see page 464) of South Korea, has 
successfully used it to derive ES cells from a 
human embryo (Science 303, 1669–1674; 2004).

“The so-called therapeutic cloning to my 
mind is a non-event,” says Alan Trounson, 
director of the Monash Institute of Reproduction 
and Development in Australia. As a method 
for developing therapies, he says, “it’s just not 
realistic.”

Getting human eggs for cloning experiments is 
expensive, technically complicated and an ethical 
minefield. In their experiment, the Korean team 
needed 242 eggs from 16 donors to create one 
embryo, and their work was dogged by questions 
about the source of the eggs. Even if all ethical 
considerations are met, researchers say the 
sheer numbers required make it an impractical 
approach to treat diseases.

“You can’t rely on human eggs forever, there’s 
got to be a better way,” says Jose Cibelli, professor 
of animal biotechnology at Michigan State 
University. “I can predict that therapeutic cloning 
is going to be obsolete.”

Moral trump card
People who oppose therapeutic cloning say that 
destroying embryos for research purposes is 
wrong on moral or religious grounds. Creating 
ES cells using this method is allowed only in a 
few countries, including the UK, South Korea 
and China; in the US, the research cannot be 
carried out using federal funds.

Reversing mature cells into an embryonic state 
trumps the moral arguments by sidestepping 
both eggs and embryos. German researcher Hans 
Schöler and his colleagues have shown that fusing 
adult mouse cells with mouse stem cells results 
in hybrids that lose their mature nature and take 
on the characteristics of ES cells (Stem Cells 22, 
941–949; 2004). Other teams are successfully 
replicating this with human cells, although that 
research has not yet been published.

But because the reprogrammed cells are 
created by fusing two independent cells, they 
continue to carry the genetic material of both. 
“There’s still a quantum leap in this field that 
needs to be made: how do you get rid of the ES 
cell genome?” asks Kevin Eggan, junior fellow in 
the Harvard University Society of Fellows.

To solve this problem, some groups are 
testing whether the cytoplasm of ES cells might 
be enough to trigger the reversion of mature 
cells, but evidence thus far indicates that ES cell 
nuclear factors might be required. In any case, it 
might be possible to identify the specific factors 
required and use those to reprogram adult cells. 
“By looking at nuclear transfer very, very closely 
in animals, we can probably figure out a few key 

players,” says Cibelli.
Peter Schultz and his colleagues at The 

Scripps Research Institute are screening small 
molecules to identify biochemical equivalents 
of these factors that can activate the reversion. 
Researchers will also need to address questions 
such as to what extent epigenetic information—
such as methylation—is reprogrammed.

For research purposes, scientists may also fuse 
adult cells with empty eggs from other species 
such as rats, rabbits or horses. One Chinese 
team has derived ES cells by transferring adult 
cell nuclei into rabbit eggs; those cells appear 
similar to conventional human ES cells (Cell Res. 
13, 251–263; 2003).

Eggs galore
To avoid the practical hurdles surrounding egg 
donation, several groups are in a heated race to 
create eggs and sperm in the laboratory; they 
have already succeeded in generating eggs and 
sperm from mouse stem cells (Nature 427, 148–
154; 2004; Science 300, 1251–1256; 2003).

Apart from their obvious use in treating 
infertility, these eggs could be used to create 
new embryos without requiring painful and 
expensive egg extraction from women. But as the 
method would still entail creation of embryos, 
it would not put the moral debates to rest. “It 
would lead to the creation of undeniably many 
more embryos,” notes Eggan. “These things come 
from a blastocyst anyway, so the whole thing is a 
moral conundrum.”

The ultimate goal is to use one of these 
methods and create stem cells to study and 
treat diseases. ES cells that recapitulate some 
genetic diseases have already been created using 
discarded defective embryos (Nature 429, 691; 
2004), but for more complex diseases, therapeutic 
cloning is still an option. Eggan and Harvard’s 
Doug Melton have applied for licenses to make 
embryos with genetic material from patients 
with type 1 diabetes, Parkinson and Alzheimer 
diseases, and eggs donated by women.

“It’s not clear who is going to step forward 
to be a donor where there is no compensation,” 
says Eggan. “[But] the fact remains that the way 
the Koreans did it is the only way anyone has 
done it.”

Apoorva Mandavilli, San Diego
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US policy keeps drugs out of reach in clinical trials abroad
The US National Institutes of Health’s (NIH) 
policies on clinical trials are holding up crucial 
research in developing countries, scientists say.

The NIH funds trials in developing countries 
to test the best treatment for HIV/AIDS and 
other diseases. But the agency will not buy drugs 
for these trials, leaving investigators scrambling 
to find funding for the drugs after their grants 
are approved. This has resulted in long delays, 
and raises concerns about how such work can 
continue, researchers say.

“The NIH is really crippling operational 
research efforts in resource-poor settings by sup-
porting the concept, but not allowing for plans 
to be NIH funded,” says Luis Montaner of the 
Wistar Institute in Philadelphia, Pennsylvania.

In July 2003, the NIH approved Montaner’s 
plan to study a drug-dosing strategy for AIDS 
called structured treatment interruption in 
South African patients. Montaner then went 
looking for the $300,000 he needed to buy anti-
retroviral drugs for the study. He talked to drug 
companies, foundations and philanthropists, 
but nobody would buy the drugs. Foundations 
were not eager to play a minor role in someone 
else’s study, and companies were not interested in 
providing free treatments that have already been 
thoroughly tested and approved.

Finally, a year after his grant was awarded, 
Montaner persuaded Wistar and his collaborat-
ing institute, the University of the Witwatersrand 
in South Africa, to provide the drugs.

Richard Chaisson, a researcher at the Johns 
Hopkins Bloomberg School of Public Health 
(Nat. Med. 11, 8; 2005), has also had to deal with 
research delays because of NIH policy.

The NIH approved Chaisson’s study of 
treatment strategies for AIDS in Johannesburg 
and Cape Town, South Africa, in 2004. Chaisson’s 
group needed to use generic drugs for at least 
some of the trial participants due to South 
Africa’s own policies.

The NIH initially balked at this request, saying 
it had no way to approve or review applications 
for the use of generic drugs in its studies. But 
the agency had recently decided to allow generic 
drugs in one international trial, the Strategies 
for Management of Anti-Retroviral Therapy, or 
SMART, trial (Nature 431, 1028; 2004).

The agency asked Chaisson to submit data 
similar to those submitted by the SMART trial 
leaders, including documents certifying that the 
generic drugs are safe, effective and approved for 
use in South Africa. Then, after Chaisson had 
collected this information, the agency again 
balked, saying it had no mechanism to review 
the drug data. Finally, after further consultation, 
Chaisson says, the NIH accepted the data and 

allowed the study to proceed.
“The whole thing was ridiculous,” Chaisson 

says. “The process was somewhat painful and 
delayed our study by several months.”

The NIH has just approved a policy to address 
these and other concerns, says Anthony Fauci, 

director of the US National Institute of Allergy 
and Infectious Diseases. According to the 
policy, the agency will fund trials only if the 
investigators first show how they will obtain 
the necessary drugs. The policy has been in the 
works since 2003 (Nat. Med. 9, 629; 2003), but 
was only recently finalized.

The agency cannot provide the drugs because, 
to comply with international bioethics standards, 
it would have to continue to provide them once 
the study was finished, notes Fauci. If the NIH 
had to foot the bills for patients’ treatment after 
studies ended, it would not have the money to 
fund research trials, he says. “You have to look at 
what is the lesser of two evils.”

But the policy leaves a huge gap for research 
in developing countries, says Montaner. “There’s 
a big misconception about the reality of 
trying to bring research into resource-poor 
settings,” Montaner says. “Everyone acknowledges 
this should be done,” he says, “but there is no 
instrument at the moment that allows that to 
happen well in operational research.”

Erika Check, Washington, DC

Poor choice: The National Institutes of Health will 
not buy drugs for trials in developing countries.

Indian law could choke cheap drug supply
The Indian government has passed a new 
law forbidding local companies from 
manufacturing copies of drugs patented 
elsewhere. Although last-minute changes 
to its wording loosened many restrictions, 
critics say the law will eventually raise the 
cost of generic drugs for millions of people 
in developing countries.

Companies in India, the world’s leading 
supplier of generic medicines, were required 
to fall in line with World Trade Organization 
(WTO) rules by 1 January 2005. The 
government initially proposed a bill that 
was widely seen as favoring multinational 
pharmaceutical companies even beyond the 
WTO’s mandate. But following widespread 
protests from groups such as Médecins San 
Frontières and left-wing political parties, the 
ministry of commerce amended the wording.

According to the revised version, generics 
manufacturers can oppose patents before and 
after approval and export patented medicines 
to countries facing a public health crisis. 
Patents can also be revoked in the event of 
“public interest.” The new version also forbids 
‘evergreening,’ meaning that patents would be 
granted only to new products and not for the 
new use of a known product.

The law only affects patents filed after 
1 January 2005. It has no effect on generics 
introduced before 1995, and companies can 

continue to copy drugs discovered between 
1995 and 2005—for which patents are 
pending—after paying a “reasonable royalty.”

AIDS activists say the ruling will cut the 
supply of second-generation generic drugs 
to poor patients. “If half of the 700,000 HIV-
positive people in developing countries are 
able to afford antiretroviral treatment it is 
because of the Indian industry’s ability to 
churn out copycats,” says Anand Grover, a 
lawyer with the Mumbai-based Affordable 
Medicines and Treatment Campaign.

But some generics manufacturers say the 
new law will in the long run be good for Indian 
science—and for business. “The amendments 
will encourage innovations,” says Satish Reddy, 
managing director of the Hyderabad-based 
Dr. Reddy’s Laboratories.

In anticipation of the rule, several Indian 
companies have ramped up their research 
operations (Nat. Med. 11, 3; 2005). The expiry 
of patents on several drugs is expected to open 
up a multibillion dollar market in six years for 
Indian generic companies.

Still, some companies such as Cipla, a 
leading manufacturer of generic AIDS drugs, 
are unhappy about the new regulations. “The 
new law will lead to monopoly and India 
cannot afford monopoly,” says Yusuf Hamied, 
Cipla’s managing director.

K.S. Jayaraman, Hyderabad
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Bugs gain vital ground in their battle against drugs
A new antibiotic-resistant and virulent 
form of Staphylococcus aureus has surfaced 
in significant numbers in cities across the 
US. Researchers are concerned that this 
community-based strain might become 
resistant to stronger antibiotics, limiting 
options for treatment.

Driven by overzealous antibiotic use, 
bacteria often evolve resistance to antibiotics 
in hospitals. Drug-resistant Staphylococcus, in 
particular, has been a pernicious presence in 
hospitals for more than two decades.

More than 60% of Staphylococcus infections 
acquired in hospitals are from S. aureus 
resistant to methicillin and the class of 
first-line antibiotics called beta-lactams, which 
includes penicillin. But unlike most of these 
drug-resistant strains, up to 20% of resistant 
strains the researchers encountered in the 
new study sprang from outside hospital walls 
(N. Engl. J. Med. 352, 1436–1444; 2005).

“The molecular biology of these seems 
to have changed,” says investigator Jeffery 
Hageman, an epidemiologist the US Centers 
for Disease Control and Prevention.

The new strain has a ‘cassette’ of genes that 

bestows resistance and which, at less than 24 
kilobases, is more compact than those seen 
in resistant hospital strains. “What Staph has 
done is evolve a svelte, transmissible cassette,” 
says Robert Daum, professor of microbiology 
at the University of Chicago.

The cassette may be small enough to hop to 
other kinds of Staphylococcus, perhaps carried 
by a phage that infects the bacteria, and confer 
antibiotic resistance to those strains. It may 
already be in up to ten clonal lines so far, says 
Henry Chambers, chief of infectious diseases 

at San Francisco General Hospital.
The new strain, universally described as 

“nasty,” secretes more toxins and causes bigger 
lesions than some of its cousins. A second 
report says the strain caused “an alarming 
number” of cases of necrotizing fasciitis in 
a California hospital (N. Engl. J. Med. 352, 
1445–1453; 2005). In that potentially fatal 
condition, the bacteria destroy the tissues 
underneath the skin at a rate of up to six 
inches an hour.

Clinicians may choose to treat patients 
infected with these strains with antibiotics 
such as vancomycin. But if that becomes 
standard practice, the bacteria might become 
resistant to these antibiotics as well, experts 
warn. Already a few scattered cases of 
vancomycin-resistant Staphylococcus infection 
have appeared in hospitals.

“Staph is an ancient pathogen,” says 
Daum, who has evidence of yet another 
cassette of resistance genes—also small 
and promiscuous—in Australia and Japan. 
“Whatever strategy we devise, it will come 
back with something. Viva la stalemate.”

Emma Marris, Washington DC

Rising Staph: Drug-resistant bacteria have 
emerged outside hospital walls in the US.
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Scientists charged with choosing publication over public health
Dutch researchers are being accused of 
aggravating an outbreak of lymphogranuloma 
venereum, a re-emerging sexually transmitted 
disease (STD), by not alerting authorities. The 
scientists kept secret their knowledge of an early 
cluster of cases in order to publish their data in a 
research journal, according to a scathing report 
by the Dutch Health Care Inspectorate (IGZ) 
in The Hague.

Experts are investigating the infection’s rise in 
Europe, the US and Canada. At least 357 cases 
of the disease, which is caused by Chlamydia 
trachomatis types 1, 2 and 3, have been confirmed 
since 2002 in six European countries, with the 
sharpest increases in Paris and Amsterdam after 
the summer of 2003. Most of the cases are linked 
to men, many of them HIV-positive, who had 
unprotected anal sex with other men. Prior to 
that, only a handful of cases surfaced each year 
among female immigrants from African regions 
where the disease is endemic.

The Dutch report, based on accounts from 
unnamed workers at the clinic, charges that 
specialists at the STD clinic of the Erasmus 
Medical Center (EMC) in Rotterdam knew in 
July 2003 that 14 people had been infected by 
a patient known to have the disease, but kept it 
quiet. Authorities heard about the cases only 
after the researchers’ first case report appeared 

in December (Sex. Transm. Infect. 79, 453–455; 
2003). A subsequent national and European 
public health alert, issued in January 2004, 
uncovered an avalanche of additional cases, 
including 11 recently in the US.

IGZ officials say it is “very likely” that the lag 
in reporting exacerbated the outbreak. “We are 
convinced less people would have been infected 
without the delay, while others would have been 
treated sooner and been infectious more briefly,” 
says Jan van Wijngaarden, IGZ’s inspector for 
infectious diseases. “Precious time was lost 
during the early phase of the epidemic curve.”

Doctors in the Netherlands are not 
automatically required to report cases of 
lymphogranuloma venereum, but the law 
instructs them to report ‘unusual clusters’ of 
any contagious disease.

The IGZ has said in a statement that it will lodge 
complaints with the Dutch medical disciplinary 
board against the head of the EMC’s Department 
of Dermatology and Venereology, as well as the 
former and current heads of the department’s 
STD clinic. Public documents show these posi-
tions are filled by Martino Neumann, Wim van 
der Meijden and Bing Thio, respectively. During 
hearings, Van Wijngaarden says, witnesses will 
testify that publication of a research paper was 
the motivation behind the reporting delay.

David Drexhage, a spokesman for the EMC 
and the accused researchers, says the IGZ 
report is “biased” and denies data were held 
back deliberately to safeguard a paper. “The 
researchers did not know the relevant section of 
the law or had not realized its scope,” Drexhage 
says. “They think it is not yet scientifically 
proven and highly unlikely that the delay caused 
outbreaks elsewhere.”

UK epidemiologist Kevin Fenton, a 
coordinator of the European network 
for surveillance of sexually transmitted 
diseases, says it is too early to tell whether 
the reporting delay aggravated the outbreak. 
“Even after the alert, many countries did 
not increase their surveillance,” he says.

An international meeting on the outbreaks 
held on 15 April in Bilthoven, the Netherlands, 
showed that researchers are still in the dark 
about many key facts, including how many 
strains are spreading, where they came from 
and whether they represent the tip of an iceberg 
that has been submerged for years.

Still, events in Rotterdam have rattled 
the STD field, says Fenton. “Clearly it has 
focused us once again on the need to rightly 
balance our obligations as researchers as well 
as physicians.”

Peter Vermij, Bilthoven
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Sports law could even the score for women in science
When Harvard president Lawrence Summers 
said in January that innate differences might 
account for the low numbers of women in 
science, he didn’t just anger advocates of 
gender equality—he also energized them. 
Some have begun wielding a powerful US law 
that bars sex discrimination in education.

One group has gathered 6,000 scientists’ sig-
natures to support using the 1972 law, dubbed 
Title IX, to address gender discrimination 
on campuses. Members of the Association 
for Women in Science, Society of Women 
Engineers and other organizations plan to 
deliver the signatures in May to US Senators 
Ron Wyden and George Allen, who have in 
the past held hearings on women in science.

Title IX is best known for increasing 
funding for women’s sports, but it also 
addresses discrimination in employment, 
admissions and other areas. The law could be 
used to require institutions to examine—and 
correct—gender bias in hiring and allocation 
of resources such as lab space, says Jocelyn 
Samuels, a Title IX expert at the National 
Women’s Law Center in Washington, DC.

The General Accounting Office (GAO), 
a government oversight agency, last year exam-
ined four federal agencies including the US 
National Science Foundation (NSF) and the 
Department of Energy. These agencies should 
ensure that those who receive funds from them 

comply with the law, the GAO suggested.
“The laws are on the books … they are 

just not being used,” says Donna Nelson, 
a chemistry professor at the University of 
Oklahoma who also studies diversity in science.

Samuels says it might require action by the 
US Congress—or a high-profile lawsuit—to 
have Title IX fully applied to the sciences. In 
the meantime, the GAO report may change 
how the NSF administers grants.

“NSF is taking that report seriously, there 
may be compliance reviews coming down the 
line,” says Alice Hogan, director of ADVANCE, 
an NSF program that provides $19 million 
in grants each year to address institutional 
barriers to women’s scientific advancement.

A report due out at the end of the year 
by the National Academy of Sciences may 
provide yet more impetus. The academy is 
examining Title IX compliance in tenure, 
hiring, promotion and resource allocation at 
89 universities. Another report by the RAND 
Corporation will examine gender differences 
in granting decisions at a few US science 
agencies and is expected this summer.

A Supreme Court decision in April may also 
support efforts to boost Title IX. That decision 
held that retaliation against people who 
complain about Title IX violations is illegal.

These reports may bring more attention 
to the issue, but some advocates say many 
institutions already have the information they 
need to move ahead. “We have studied this 
problem to death, we have analysis paralysis,” 
says Nelson. “I think many women are ready 
for some action.”

But the stir around Summers’ comments has 
undoubtedly renewed interest in the topic on
campuses. “It’s given us more focus and credi-
bility,” says Sue Rosser, a dean at the Georgia 
Institute of Technology and co–principal 
investigator on the ADVANCE grant there.

Meanwhile, Summers has expressed contri-
tion for his remarks and since charged two 
task forces to look into the status of women at 
Harvard—those reports are expected in May.

Charlotte Schubert, Washington DC

Fair play: A law known for its impact on women’s 
sports may create equal opportunities in science.
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Personalized medicine prompts push to redesign clinical trials
Three prominent cancer organizations are on 
a quest to redesign clinical trials, saying that 
additional testing before and during trials will 
highlight individual differences in drug response 
and detect successful targeted therapies faster. 
Their call comes as the US Food and Drug 
Administration (FDA) in March released its 
guidelines for personalized medicine.

Traditional clinical trials test for safety first 
and efficacy later, but that approach fails to take 
advantage of continuing advances in pharma-
cogenomics, experts say. “Clinical trials need to 
be designed so that you know if a drug is working 
within the first few patients,” says William Hait, 
director of The Cancer Institute of New Jersey.

According to a new model proposed by the 
American Society of Clinical Oncology, the 
American Association for Cancer Research and 
the Association of American Cancer Institutes, 
early clinical trials should include ongoing 
analysis of patients’ tissue and blood samples. If 
a drug fails, scientists can determine whether it 
doesn’t work because the target is inappropriate, 
or because genetic differences stop the drug from 

hitting the target in some individuals.
Such a design may have prevented the failure 

of the lung cancer drug Iressa: those trials were 
well underway by the time researchers identified 
a mutation in the EGF receptor that underlies 
the positive response in a small subset of patients 
(Nat. Med. 11 107; 2005)

Before entering the clinic, scientists should 
understand the biology of the drug and its target, 
says Hait. “Then you can begin to predict how a 
mutation could alter that interaction,” he says. 
Some drug designers are trying to create ‘irresist-
ible inhibitors,’ compounds that will bind to a 
target regardless of mutations.

The guidelines also recommend unbiased 
testing, such as blood-based proteomics assays, 
to see whether those who respond to the drug 
show a particular profile. Once researchers iden-
tify likely ‘responders,’ they can design a second 
clinical trial using only this population. Such 
a trial is currently underway for Iressa at the 
Massachusetts General Hospital in Boston.

The organizations plan to test the new design 
with a small-scale trial of EGF receptor inhibitors 

for non–small cell lung cancer. James Doroshow 
and colleagues at the US National Cancer Institute 
are also trying to designate money to include 
blood and tissue analysis in clinical trials. Their 
proposal is expected to be reviewed in June.

Experts hope drug companies will develop 
diagnostic tools along with new drugs, but at a  
workshop in April, Janet Woodcock, the FDA’s 
acting deputy commissioner for operations, said 
that the business model and regulatory path for 
such markers is not clear. “And I’m not sure it’s 
clear to the FDA either,” she said.

The FDA’s new guidelines encourage—but 
don’t require—companies to submit data on the 
impact of genetic variation on drug responses. 
In March, the FDA also issued dosing recom-
mendations for Asians taking the cholesterol 
drug Crestor, after research showed this group 
metabolizes the drug differently. Although such 
differences are becoming increasingly apparent, 
the agency says it does not plan to ask for specific 
studies in ethnic subgroups unless there is a rea-
son to suspect significant clinical differences.

Emily Singer, Boston
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Lander leads plan to
sequence cancer genome
The US National Cancer Institute is 
taking the first step in creating the 
Human Cancer Genome Atlas, a complete 
catalog of the genetic abnormalities that 
characterize cancer. Researchers say the 
project might lead to better prevention 
and treatment of cancer.

Institute officials are still working out 
details of the massive project, such as how 
much money the project will require, who 
will fund it and which researchers will 
work on it. They are developing a small-
scale version that will lay the groundwork 
for the much larger atlas.

The endeavor is based on a $1.35 billion 
plan by Eric Lander, head of the Broad 
Institute, who has proposed sequencing 
DNA from thousands of tumors in the 
50 most common types of cancer. The 
project would require a grander scale of 
sequencing than the Human Genome 
Project, but experts say advances in 
sequencing technologies make it feasible.

Applying genomic information to 
cancer treatment has already had some 
success. Last year, scientists discovered 
that the cancer drug Iressa is most 
effective in people with a specific 
mutation. Scientists hope to design 
similarly targeted drugs to treat the 
myriad subtypes of cancer.—ES

India aims to personalize 
medicine for the world
India’s Department of Biotechnology on 
2 April announced a scheme geared to 
position the country as a hub for screening 
drugs tailored to suit patients’ genetic makeup. 
The plan, part of a new ten-year roadmap for 
the industry, is based on the premise that 
India’s diverse population makes it the ideal 
testing ground for personalized medicines.

“Multinational drug companies can 
customize drugs for the Chinese, the Japanese 
or the Europeans by generating the clinical data 
in India because of our genetic diversity,” says 
Samir Bramachari, director of the Institute 
of Genomics and Integrative Biology in New 
Delhi. “Our population is a mix of several 
races, inbred communities and tribes.”

According to the report, released by an 
eight-member committee, Indian biotech 
companies should mine India’s unique gene 
pool to identify disease-linked genes and 
patent any resulting diagnostic and therapeutic 
products. Drug companies can also carry out 
clinical studies in India at lower costs. Together 
with research outsourced to Indian companies, 
the report says, the strategy could fetch India 
$2.5 billion each year by 2010.

The report recommends that the department 
establish a ‘cell’ to support research on clinical 
applications of pharmacogenomics. But details 
on funding and infrastructure for the project 
have not yet been released.—KSJ

Labs rush to destroy 
pandemic flu samples

Laboratories in 18 countries have destroyed 
most of the samples of a 1957 pandemic 
influenza virus accidentally sent out in a test kit, 
according to the World Health Organization. As 
of mid-April, there were no reports of people 
infected by the samples.

The virus had mistakenly been distributed to 
thousands of labs around the world beginning 
in October 2004, but a Canadian laboratory 
in March identified the sample as the virulent 
H2N2 strain that killed up to four million people 
during the 1957–1958 pandemic. As of 20 April, 
most of the 3,747 labs that received the virus had 
destroyed the kits.

The samples were meant to be part of a 
quality-control assessment kit sent by the 
College of American Pathologists and other 
organizations. According to the US Centers for 
Disease Control and Prevention, it is still unclear 
whether Meridian Biosciences, the Ohio-based 
company that creates the kits, knew they were 
distributing a dangerous flu strain. Although 
risk of accidental infection is low, officials are 
concerned about a potential epidemic because 
anyone born after 1968—the year this strain last 
circulated—lacks immunity to the virus.—ES

Marburg ravages Angola
An outbreak of the rare Marburg 
hemorrhagic fever in Africa has 
highlighted both difficulties in fighting 
the killer disease and some puzzling 
questions about the pathogen.

The current outbreak, originating in 
Uige province of northern Angola, is the 
worst recorded. As of 14 April, health 
authorities had reported 207 deaths 
and 224 cases.

Researchers are puzzled by some 
unusual features of the infection. The 
death rate, at nearly 93%, is higher 
than that once estimated and a large proportion of those affected have been children 
under five years of age. Experts speculate that children might have received vaccinations 
from re-used needles contaminated with the virus, or may have come into contact with 
bats harboring the virus and living in local caves or trees.

Angolan health authorities and facilities, undermined by years of civil war, have 
struggled to diagnose and contain the disease. The World Health Organization and other 
medical groups have sent infectious disease experts and laboratory supplies, including 
a mobile field laboratory to aid diagnosis and surveillance teams to vet rumored cases. 
The virus, which causes fever and circulatory collapse, has triggered only a handful of 
outbreaks since it was first reported in 1967.—HP

News briefs written by Emily Singer, K.S. Jayaraman 

and Helen Pearson

European nations skimp 
on cancer research
Europe lags far behind the US in cancer 
funding, says a survey released by the 
European Commission. Experts say the 
dearth of support means member states will 
face problems translating basic research into 
patient care and may lose cancer researchers 
to the US.

According to the survey, member states 
of the European Union spend seven times 
less per person on cancer research than does 
the US. Of the 25 current members, the 
UK spends the most on cancer research—
0.0267% of its gross domestic product—
followed by Sweden, Germany, France and 
the Netherlands. The survey also found that 
European countries spend more of their funds 
on basic research than on treatment and 
prevention, while the US prioritizes the latter.

The UK is also focusing on clinical 
cancer research. In March, the government 
launched a £2.5 million fund for an 
integrative training program that 
encourages doctors to do more academic 
research.—ES
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Woo-Suk Hwang
In the West, Woo-Suk Hwang is an enigma. In his home country, 
he is a scientist with perhaps too much power. In either place,
he is a stem cell star.

“Is it Woo-Suk Hwang or Hwang Woo-Suk? Or should we call him Dr. 
Hwang? Or Professor Hwang?”

At a stem cell conference in San Diego in March, researchers mused 
aloud before Hwang’s arrival how best to address their South Korean 
colleague. These scientists all knew each other very well, but few had met 
Hwang before, and even fewer knew much about him. But all of them—and 
most of the world besides—sat up and took notice when Hwang and his 
colleagues announced in February 2004 that they had successfully derived 
stem cells from a cloned human embryo (Science 303, 1669–1674; 2004).

Within South Korea, Hwang needs no introduction. A veterinarian by train-
ing, he is one of the country’s most prominent scientists, sometimes called its
‘national treasure,’ and lately the model for its push to promote science.

Reflecting Hwang’s contrasting renown within his country and outside 
it, there is also stark disagreement about his nature. Western scientists who 
have met Hwang praise him as a model of humility and superb skills. But 
many of his compatriots see things differently.

Hwang’s story is the stuff of fables. Born during the Korean War, he grew 
up fatherless in a poor, isolated town. His mother borrowed money to 
buy cows, valuable property for a Korean family, and Hwang decided then 
to become a veterinarian. After a postdoctoral stint in wintry Hokkaido, 
Japan, he joined the faculty at Seoul National University and specialized in 
reproductive research in cattle.

Since then, he has steadily built up an impressive roster of accomplish-
ments, including the birth of Korea’s first cow using in vitro fertilization in 
1993, its first cloned cow in 1999, cloned pigs in 2002 and cows resistant to 
mad cow disease in 2003. “[Hwang] is proof that you don’t just have to be at
a Howard Hughes institute or a first-world country to make such splendid
discoveries,” says Gerald Schatten, a reproductive biology expert at the Univer-
sity of Pittsburgh. “It’d be unfair to say that they’re just karate kids.”

For 19 years, Hwang has made it a habit to rise at 4:30 a.m. after four 
hours of sleep, soak in a traditional public bath, and meditate for 40 
minutes on the day’s plan. On special occasions, he visits a Buddhist temple. 
He is invariably the first one at the lab and one of the last to leave, often 
working late into the night over take-out meals and conversations with his 
medical collaborator Curie Ahn.

Those who have visited Korea say there is a palpable energy in Hwang’s 
team, a veritable army of 125—including the attached labs of Ahn and 
others—who systematically clone hundreds of cows and pigs. During 
interviews, Hwang is often accompanied by an entourage of members of 
his lab. He describes his team as a troop fighting the “war for humanity 
and curing the disease.” Their secret weapon? A mastery of wielding steel 
chopsticks. “This work can be done much better in Oriental hands,” he says. 
“We can pick up very slippery corn or rice with the steel chopsticks.”

Fittingly, the team even has a motto: ‘hanul eul gamdong shikyeara’ 
which, loosely translated, means ‘moving the heart of the sky.’ “That’s our 
team’s phrase if we are in difficulties to solve something,” says Ahn. “We say 
let’s move the sky and see if it happens—and it happens sometimes.”

Moving the sky can be hard work. The researchers work round the clock 
on what they describe as a “special calendar”: their week runs Monday, 
Tuesday, Wednesday, Thursday, Friday, Friday, Friday, Monday and so on. 
“Our stem cells cannot realize today is Saturday or today is Sunday, so we 
have to work every Saturday and Sunday,” Hwang explains. Not surpris-
ingly, many of the lab members have over the years married each other.

The atmosphere in Hwang’s lab is “very intense, very, very intense,” says 
Jose Cibelli, assistant professor of animal biotechnology at Michigan State 
University, who collaborated with Hwang on the Science paper. “They’re 
not just after the headlines, they just love what they do.”

Cibelli and others say they are impressed with Hwang’s simplicity and 
the way he attends to his students, secretary and visitors. “He’s extremely 
humble, that’s for sure,” says Cibelli. “That’s something that would be nice if 
we could learn from.” Cibelli recalls one instance when he arrived at Seoul’s 
airport, located an hour away from the city. Expecting to see an underling, 
Cibelli was touched that Hwang himself had come to receive him. “To me, 
that meant a lot,” Cibelli says. “I live in East Lansing, Michigan, where the 
airport is five minutes away, and I would probably send someone else.”

Several in Korea are not nearly so complimentary.
“I should say [Hwang] is a man with many different faces,” says Sang-

yong Song, vice president of the Asian Bioethics Association and a member
of UNESCO’s Commission on the Ethics of Scientific Knowledge and Tech-
nology. “[Hwang] is a genius in building a public image,” adds Young-Mo Koo,
secretary of the Korean Bioethics Association. “I don’t think he is a humble man,
he’s just pretending to be humble,” Koo says. “He sells himself very well.”

Hwang fell into disfavor with bioethicists amid questions over whether 
a graduate student in his lab had donated eggs used for his experiments. 
Such research would usually be carefully screened for ethical consider-
ations before being given the go-ahead, but at the time, Korea did not have
legislation or bioethics guidelines on cloning. “Such things as conflict of
interest wouldn’t necessarily have occurred to [the researchers],” says Australian
stem cell expert Alan Trounson. “There’s a conventional wisdom we have but
[that] assumption in a hierarchical society may not necessarily happen.”

Hwang says the questions are merely the result of the student’s poor 
English. “If I force some graduate students to [donate eggs], it might arise 
a very big social problem in Korea,” he says. “If the accident will come out, 
it may fail me forever, eternally.”

The bioethicists maintain that the questions are serious enough to warrant
an investigation, but haven’t seen any response. “I would say we are sick and 
tired of their behavior,” says Koo. “We do not want to do any conjecture. We 
don’t know, that’s why we called an investigation. That’s the bottom line.”

Critics say the government is using Hwang’s fame to promote science 
and is reluctant to investigate anything that might tarnish his reputation. 
Hwang is often seen on Korean television and is approached for autographs 
by everyone from children to famous rock stars. Since last year, a much 
larger proportion of federal funds has also been prematurely funneled into 
stem cell research, some say, marginalizing more modest basic research.

Hwang is trying to differentiate the stem cells and testing them in rat and 
dog models of spinal cord injury. Even if he accomplishes nothing else for the 
rest of his career, he is guaranteed a place in the history books. “We started
from the bottom and worked our way up to where we are today,” he says. 
“My name is already listed in primary and secondary school [textbooks].”

Apoorva Mandavilli, San Diego

“This work can be done 
much better in Oriental 
hands. We can pick up 
very slippery corn or rice 
with the steel chopsticks.”
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Strong medicine

In the first week of April, a small group of 
researchers is quietly meeting in Santa Fe 
to launch a project that could become an 
important tool in the bitter battle to ensure 
drug safety. The group—which includes 
physicians, statisticians, social scientists and epi-
demiologists—is developing what many experts 
argue is badly needed in the US: a virtual data 
warehouse that would integrate the electronic 
medical and pharmacy records of nearly 18 
million patients in 13 health maintenance 
organizations (HMOs) across the country.

Adverse drug reactions are carefully 
monitored in clinical trials with select 
participants before a drug is approved by the 
US Food and Drug Administration (FDA), but 
there is virtually no systematic monitoring of a 
drug’s safety once it hits the market.

“[Today] we have a huge number of drugs, 
the health care system is in crisis in this country 
to a great extent and the issue is: how do we 
find out the fate of those drugs when they are 
actually used out there?” says Janet Woodcock, 
acting deputy commissioner of the FDA and 
chief of its Center for Drug Evaluation and 
Research until last year.

Databases like this incipient one may be part 
of the solution. The information they would 
provide would be based not just on the static 
snapshot of effects pinned down at the time of 
a drug’s approval, but on ongoing surveillance 
after the drug’s release.

The three-year $3.5 million project is 
being funded by the US National Institutes of 
Health and run by researchers affiliated with 
the nationwide HMO Research Network 
(http://hmoresearchnetwork.org). In the 
short term, the warehouse will provide a vast 
resource—with data carefully protected for 
privacy—that epidemiologists can mine when 
they suspect a drug of causing an adverse 
reaction. But the ultimate goal is to provide 
the raw data for a twenty-first–century system 
of pharmacovigilance that will reach doctors 
wherever they work. Ideally, when a physician 
enters a drug order into an electronic medical 
record, a couple of clicks of the mouse would 
reveal any serious side effects.

“As a practicing doctor who has seen my 
patients harmed, as most of us have, by a 
medication we thought was safe, it would be 
reassuring to know that there was something 
out there that could find these side effects 
reliably and independently,” says Eric Larson, 
principal investigator on the project and 
director of the Center for Health Studies at Group 
Health Cooperative, a Seattle-based HMO.

Heavy burden
Larson’s project is one of many in the works to 
improve the monitoring of safety after a drug 
has been released in the US market. In the early 
1980s, 2–3% of new drugs were first marketed 
in the US; by 1998, that number had shot 

up to 60% (JAMA 281, 
1728–1734; 1999).

“America is the new drug 
safety testing ground,” as 
Europe was in the thalido-
mide era, says Bruce Psaty, 
a physician and epidemi-
ologist at the University of 
Washington in Seattle.

The surge of new releases 
is partly the result of an 
enormous expansion in 
the pharmaceutical indus-
try over the last 20 years 
and partly because of a 
1992 law. That law, dubbed 
the Prescription Drug 
User Fee Act, allowed the 
industry to pay hundreds 

of millions of dollars in user fees in exchange 
for speedier drug reviews by the FDA.

The act initially caused a big bump in new 
drug approvals, but as manufacturers’ pipe-
lines have languished, the numbers have fallen 
in recent years. Still, the net result has been a big 
bolus of new drugs in broad use in the popu-
lation and inevitably, the emergence of unex-
pected side effects—both rare ones and those 
such as heart attacks that are independently 
common in the population. But many of these 
side effects don’t surface in short, premarket 
clinical trials of a few thousand patients.

The US public was made painfully aware 
of this yawning gap last September, when 
drugmaker Merck abruptly withdrew Vioxx, 
its blockbuster painkiller, after it had been 
on the market for five years. A company-
sponsored trial aimed at expanding Vioxx’s 
indications to include prevention of colon 
cancer had shown that the drug, one of a 
family of arthritis medicines known as Cox-2 
inhibitors, doubles the risk of heart attack and 
stroke after 18 months of use.

Outside critics immediately assailed the 
FDA, claiming that the agency had ignored 
early warnings that Vioxx could be dangerous. 
But the most damning condemnation came 
from one of the FDA’s own epidemiologists. 
David Graham, who is associate director for 
science and medicine in the agency’s Office of 
Drug Safety and has been at the FDA for 20 
years, told the US Senate Finance Committee 
in November that Vioxx had caused at least 
88,000 heart attacks, an estimated 30–40% of 
them fatal (Lancet 365, 475–481; 2005).

“Vioxx is a terrible tragedy and a profound 
regulatory failure,” Graham told the senators. He 
added that the FDA as currently constituted is 
“incapable” of protecting the American public 
from another, similar, episode. Its structural, 
cultural and scientific bias for approving drugs 
made that impossible, Graham contended, 
arguing that safety cautions from its staff 
epidemiologists were often overruled by the 
scientists and physicians who had approved a 
drug and were vested in its success.

A fine balance
The 99-year-old agency is well acquainted with 
criticism. It has been perennially pressured on 
one side by a powerful drug industry and by 
a vocal population of sick patients and their 
families—both of whom have an interest in the 
speedy approvals of new drugs. On the other 
side, the agency has had to answer to watchdog 
groups who say it has become too close to the 
very companies it is supposed to regulate.

After months of controversy over antidepressants and painkillers, 
experts say the monitoring of drug safety is in serious jeopardy. 
Meredith Wadman probes remedies for what ails the system.

First, do no harm: Former FDA Commissioner David Kessler says the 
agency should continue to monitor drugs after their approval.
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“The agency over the years has received 
very, very mixed messages,” says Wayne Pines, 
a crisis management consultant with APCO 
Worldwide who worked in public relations at 
the FDA for ten years until 1993. “The same 
editorial writers now concerned about drug 
safety also write that the FDA should permit 
more independent judgment by physicians 
and consumers by letting drugs out sooner.”

The FDA’s Woodcock points out that risk 
and benefit are inextricably linked in any drug 
and that the recent focus on safety shouldn’t 
overshadow this. “You can never take safety 
or efficacy in isolation,” she says, “or we will 
end up taking aspirin and acetaminophen 
and every other drug off the market.”

Still, there is broad agreement that the 
agency is failing to ensure the safety of 
available drugs. The New York Times reported in 
April that according to an internal review at the 
agency, the FDA was also failing to adequately 
police marketed medical devices.

The lack of strong, independent leader-
ship—the agency has been without a permanent 
commissioner for nearly three of the last four 
years—has also taken a serious toll on its image, 
says David Kessler, who led the agency from 
1990 to 1997 and is dean of the medical school 
at the University of California in San Francisco. 
“There is no doubt that there is an erosion in 
public credibility,” Kessler says.

The FDA relies on a safety system that 
calls on physicians to voluntarily report 
drug-related adverse events, but experts 
estimate that the system captures fewer than 
10% of events. Separately, the agency can 
request—but not require—companies to 
conduct safety tests on drugs already on the 
market. In an annual report in February, the 
agency said that of nearly 1,200 postmarket 
studies companies had promised to conduct 
and not yet completed, they had begun less 
than a third.

“We need to have a governmental body that 
can require drug safety studies to be done in 
the public interest,” says Jerry Avorn, chief 
of pharmacoepidemiology at Brigham and 
Women’s Hospital in Boston.

Cautious steps
Many US experts may soon be looking to 
Europe for inspiration. Under a new law 
that takes effect in November 2005, the 
European Medicines Agency (EMEA) will 
be able to demand that companies conduct 
postmarket safety studies as a condition of 
approval. Those who don’t comply will face 
stiff financial penalties, details of which are 
being worked out.

The 42 national agencies the EMEA 
oversees will also begin feeding a new 

database of adverse events (http://eudravigi-
lance.emea.eu.int), potentially destined to be 
one of the world’s largest accumulations of 
computerized information. EMEA officials 
plan to mine the database for trends in the 
side effects of drugs marketed to the 470 
million people in its member states, hopefully 
catching dangerous signals early.

“We are trying lots of different, parallel routes 
to make sure that we can actually monitor the 
safety of drugs being used by patients,” says 
Martin Harvey, chief aide to EMEA executive 
director Thomas Lönngren.

In the US, experts are calling for a drug 
safety agency that, whether housed inside or 
outside the FDA, would aggressively pursue 
signs of trouble, setting a mandatory agenda 
for research on the safety of approved drugs. 
Had such a government body existed five 
years ago, suggests Avorn, the Vioxx story 
might have ended sooner, and with far less 
damage.

Lester Crawford, the acting FDA commis-
sioner whose confirmation as permanent head 
of the agency is widely expected this spring, 
in February announced the establishment of 
a review board to monitor drug safety. But 
critics say the board, composed mainly of FDA 
employees, would lack the authority to beef up 
warning labels, require safety studies or pull 
drugs from the market.

Many experts say the FDA needs the 
authority to oversee the entire history of a 
drug including, for instance, the power to 
dictate stronger warnings on drug labels 
when evidence of problems emerges. The 
agency now negotiates such changes with 
drug manufacturers in an often-protracted 
process. A 2002 caution about heart attack 
risk on the Vioxx warning label, for instance, 
took 18 months to negotiate.

“We need to get away from this notion 
that the FDA’s authority is primarily in 
that preapproval stage and once it’s on the 
market the agency has less authority,” says 

Kessler. The problem is that the burden of 
ensuring safety shifts after approval from 
the manufacturer to the FDA, he notes. “And 
that makes it much harder for the agency 
to act.”

Cash call
Most drugs are tested in a small, select, 
trial population but become available, after 
approval, to any patient for any purpose, 
provided a physician prescribes them. But 
some experts say these drugs should undergo 
a period of active surveillance after release 
while epidemiologists comb large automated 
databases for unexpected side effects.

“There is a strong case for limiting the 
use of new drugs, for instance by restricting 
direct-to-consumer advertising, until 
sufficient postmarketing safety information 
is available,” says Richard Platt, an 
epidemiologist at Harvard Medical 
School, who recently quantified the risk of 
rhabdomyolysis associated with some statins 
(JAMA 292, 2585–2590; 2004).

Implementing a comprehensive surveil-
lance system for marketed drugs would cost 
money—and lots of it. Observational stud-
ies with databases are far less expensive than 
preapproval clinical trials. But at a minimum 
of $300,000 each year for three to five years, 
the studies require money that has been all but 
unavailable at the agency. The FDA’s resources 
have been heavily focused on premarket drug 
approvals. The agency’s drug center has a 
budget of roughly $500 million, but only about 
$33 million—including a $6.5 million boost 
over this year’s budget—has been proposed 
for the Office of Drug Safety, where about 100 
employees monitor the safety of more than 
10,000 drugs with annual sales of more than 
$160 billion.

The upshot is that the agency needs tens 
of millions of dollars per year to better assess 
both risks and benefits of marketed drugs, 
says Platt, who is also developing a system to 
use health plan data to identify drug safety 
problems.

Still, Kessler is confident that the FDA will 
weather the current storm. “The FDA is like 
a large elephant that bleeds profusely when 
hit,” Kessler says. But “for the last century, 
it has been the most important consumer 
protection agency in the world—and it will 
continue to be that.”

Meredith Wadman is a freelance writer 
based in Washington DC

Lester Crawford, acting FDA 
Commissioner, has proposed 
a drug safety board, but 
critics are skeptical.

For more news and analysis go to

www.nature.com/news
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