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Earlier drug tests on people could be unsafe, critics warn
The US Food and Drug Administration 
(FDA) in January announced a significant 
loosening of the rules that govern at what stage 
experimental drugs can first be tested in people. 
The changes are intended to speed up drug 
development, but critics say they might expose 
research participants to unwarranted danger.

The FDA’s announcement comes as the 
embattled agency, which has been without a 
permanent leader for more than three of the 
last five years, is trying to salvage its tarnished 
public image. On 18 January, the agency also 
unveiled a long-awaited overhaul of drug-
labeling guidelines, intended to make the labels 
more accessible to doctors and consumers. Those 
won wide praise, but also raised a thorny legal 
issue involving lawsuits against drug makers.

The new rules on drug development will allow 
scientists to test small doses of experimental 
drugs in people before full-scale clinical trials 
begin, and before standard in vitro and animal 
tests are complete. The idea is that companies 
would be able to identify failing candidates and 
jettison them before they invest millions of 
dollars in costly clinical trials. The data from 
these early human studies might also help them 
design smarter trials for promising drugs.

A parallel set of guidelines on manufactur-
ing will allow smaller companies and academic 
labs to make modest amounts of experimental 
drugs without the financial investment needed to 
meet industrial-scale manufacturing standards. 
Under previous guidelines, only companies with 
substantial resources were able to make drugs for 
human clinical trials.

With the manufacturing changes, academic 
researchers will get much more information 
about these compounds early on, says Janet 
Woodcock, the agency’s deputy commissioner for 
operations. “And the industrial sector will have a 
much broader range of compounds to evaluate 
coming out of academic labs,” she adds.

Much of the response to the changes has been 
optimistic.

“I think this is a very positive, realistic step by 
the agency,” says Raymond Woosley, chief execu-
tive officer of the Arizona-based C-Path Institute, 
a nonprofit that aims to speed drug develop-
ment. “With small companies, it may make the 
difference between the life and death of the 
company or of the potential therapy,” he says.

Woosley and others see the changes as a 
step toward fixing a broken model of drug 
development.

Since 1995, the number of new drug 
candidates brought to the FDA for approval 
has fallen dramatically (see graph) even as the 
drug industry has doubled its investment in 
drug development. About nine out of ten drugs 
that appear safe and effective in laboratory and 
animal tests fail in subsequent clinical studies.

The new rules would allow scientists to give 
low doses of an experimental drug for seven 
days or less to a small number of individuals. 
These ‘exploratory’ studies would not test the 
drug’s safety or effectiveness, but would assess 
how it acts in the body and is metabolized. Based 
on how rapidly it is broken down, for instance, 
scientists could quickly identify and discard 
inappropriate candidates.

The drug giant 
Pfizer, in consulta-
tion with the FDA, in 
September 2005 con-
ducted a pilot study 
in eight volunteers to 
evaluate the effects 
of a candidate anti-
coagulant. Testing the 
drug early in people 
shaved five months 
off the develop-
ment time, says Liam 
Ratcliffe, senior vice 
president of global 

clinical research and development at Pfizer. 
Equally important, he says, the study 
allowed the company to determine the 
dose-response relationship, a key piece of 
information for deciding whether and how to 
move forward with a drug candidate.

Still, not everyone is convinced that the 
changes are completely positive.

“It’s no secret that the FDA is too cozy with 
the drug industry, so I’m concerned for those 
who will be receiving these experimental drugs,” 
Republican Senator Charles Grassley said in a 
statement.

“The whole purpose of preclinical studies is 
to ensure that the drug is safe enough to put in 
humans,” adds Sidney Wolfe, a physician and 
director of health research at the Washington, 
DC–based advocacy group Public Citizen. 
“If you do fewer safety checks, there are more 
possibilities that the drug will not be safe enough 
when it goes into people,” he says.

But that criticism is misplaced, say 
supporters of the new rules. “If you’re Sid Wolfe, 
you only see the increased risk,” says Woosley. 
“But if you’re a patient who is sitting there 
waiting for a medicine to solve their health 
problem, you want people taking acceptable 
risks as often as possible.”

Separately, the agency also came under fire 
for announcing—in conjunction with the new 
drug-labeling guidelines—that people injured 
by FDA-approved drugs that meet the agency’s 
labeling requirements should not be able to sue 
the drug’s makers in state courts. Companies 
have argued that the labeling changes open them 
to increased legal liability, and that they should 
in return receive more explicit federal protection 
from lawsuits.

Scott Gottlieb, the agency’s deputy commis-
sioner for medical and scientific affairs, says state 
courts don’t have the scientific knowledge to 
second-guess the FDA’s decisions. “I would say 
this is not a new policy position for the agency,” 
he says. But critics say the FDA is protecting 
industry at the expense of consumers.

Meredith Wadman, Washington, DC0

10

20

30

40

50

60

70

80

90

100

2004200320022001200019991998199719961995

NATURE MEDICINE  VOLUME 12 | NUMBER 2 | FEBRUARYY 2006 153

Drugs in decline: The new rules on drug testing are intended to reverse the 
decrease since 1995 in the number of candidates submitted for approval.

For more news and analysis go to
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New law offers drug makers sweeping protection against lawsuits
Two gifts for pharmaceutical companies lie 
nestled in this year’s defense spending law. 
The first is $3.8 billion, much of which will 
go toward developing drugs and vaccines 
for avian flu. The second, dubbed ‘targeted 
liability protection,’ could benefit the industry 
even more in the long term.

In language folded into the bill at the last 
minute by Republican Senator Bill Frist, 
makers of drugs and vaccines used during a 
public health emergency, such as an avian flu out-
break or a bioterrorism attack, would not be liable if 
someone who took those products were to 
become ill or die. Instead, the government 
would offer compensation to those individuals. 
A compensation fund has already been 
established, but is not yet stocked with money.

The idea is to tempt risk-averse private compa-

nies, and the venture capital that funds some of 
them, into investing in infectious diseases. In the 
past few decades, the number of firms that make 
vaccines for the US market has fallen from about 
30 to just 4. According to Amy Call, a staffer in 
Senator Frist’s office, the decline is a direct result 
of patient lawsuits. “It’s all due to liability,” Call 
says. “This [law] is necessary to get companies 
back on the market.”

Some Democrats have derided the law as a 
giveaway to drug companies. Senator Edward 
Kennedy notes that all that is required to trigger 
the liability protection, according to the language 
in the law, is for the government to declare a pub-
lic health emergency. In theory, he warns, declar-
ing an ‘arthritis epidemic’ could get controversial 
painkillers such as Vioxx off the hook.

That scenario might be unlikely, but a real 

concern is that the compensation fund is empty, 
notes Michael Stebbins, director of biology 
policy at the Federation of American Scientists. 
“As far as I know, there has been no scientific 
study as to what would be needed in such a 
compensation program,” Stebbins says.

A similar scheme for emergency and health 
workers who received the smallpox vaccine 
included a fund stocked with cash. But support-
ers of the new law say that because the scope of 
a future health crisis is unknowable, it is more 
sensible to stock the fund when it happens.

President Bush signed the bill into law 
just before the new year. Makers of vaccines 
and drugs, who had been working on similar 
legislation for at least a year, are reportedly happy 
with the new law.

Emma Marris, Washington, DC

Side benefits sway developing nations to choose unneeded vaccines

Global health agencies provide welcome funds 
and health supplies to the poorest of countries. 
But in some cases, these agencies are imposing 
unnecessary vaccines and drawing the focus 
away from more pressing health problems, 
critics charge.

In the past few years, agencies such as The 
Global Alliance for Vaccines and Immunization 
(GAVI) have made vaccines accessible to 
developing countries. The packages are 
attractive: apart from the vaccines, the organi-
zations provide other health supplies and 
the funds to help deliver vaccines. For many 
resource-poor governments, the offer may be 
too good to turn down, even if the vaccines are 
not warranted by disease prevalence. 

“Global health initiatives are distorting 
country priorities, sometimes getting health 
ministries to give priorities to vaccines they 
would not have normally considered,” says 
David Sanders, director of the school of public 
health at the University of the Western Cape 
in Zambia.

For example, Sri Lankan scientists in 1998 
advised their government not to accept Italy’s 
offer to introduce a vaccine for hepatitis B, 
which has less than one percent prevalence 
in the country. The regional World Health 
Organization office recommends that the vac-
cine only be included in routine immunization 
when the prevalence exceeds two percent. 

But in 2002, Sri Lanka opted for support 
from GAVI, a public-private partnership 
launched in 2000. “GAVI offered a better 
package of disposable syringes and waste 

disposal,” says Nihal Abeysinghe, director of 
epidemiology in Sri Lanka’s ministry of health. 

India also similarly accepted hepatitis B 
vaccines supported by GAVI, even though the 
disease’s exact prevalence in India is unknown, 
with estimates ranging from 1.4 to 4 percent. 

“The vaccines that are being offered are 
often not what the countries would choose 
on their own, nor do they reflect their chief 
concerns,” says William Muraskin, professor 
of urban studies at the City University of New 
York and author of a book on GAVI. 

But representatives of GAVI say it is up 
to the individual countries to set health 
priorities. “GAVI does not push decisions and 
vaccines on countries,” says Jean-Pierre Le 
Calvez, a Paris-based GAVI spokesperson. 

In December, GAVI launched a global 

initiative for vaccination against Haemophilus 
influenzae B (Hib), which each year causes 
about 400,000 deaths, mainly in children 
under age five. 

Ghana does not have data on its Hib 
prevalence but is already offering the vaccine.    

In 2001, Ghana faced a delay in the 
avail ability of a combined vaccine for 
diphtheria, pertussis, tetanus and hepatitis B. 
Given a 10-day deadline by GAVI to choose an 
alternative, Ghana opted for a more expensive 
vaccine that also included protection against 
Hib (Lancet 359, 435–438; 2002).

Such decisions draw valuable resources 
from more urgent health problems, critics 
say. Some public health analysts have also 
criticized these agencies for focusing too 
much on high-tech vaccines and not enough 
on building the infrastructure to deliver the 
vaccines (Br. Med. J. 331, 755–758; 2005).

In Africa, coverage of basic vaccines has 
stagnated since the 1990s because of a lack of 
infrastructure, says Sanders. Unless delivery 
systems in Africa are strengthened, he says, 
introducing more vaccines is meaningless. “So 
why not put more money for improving the 
health system?” he asks.

Responding to such criticism, GAVI is 
doubling the proportion of its budget for 
health systems support from 25% to 50%, 
adding up to US$500 million over the next ten 
years. It also plans to improve its coordination 
with governments, placing more emphasis on 
the countries’ input and budgets.

T V Padma, New Delhi

Shot down: Global health agencies may support 
vaccines for diseases of low prevalence.
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Responding to skyrocketing rates of diabetes, 
New York City in January launched a massive 
project to track people with the disease through 
a city-wide database. The program reflects a shift 
in emphasis from monitoring infectious diseases 
to chronic diseases such as diabetes and cancer.

Many hospitals and insurance organizations 
already monitor rates of diabetes, but experts 
say New York is the first to track the disease on 
a city-wide basis.

Despite New Yorkers’ reputation as 
fervent walkers, the city is replete with the 
ingredients for a diabetes epidemic. It houses a 
large group of the poor and obese, and immigrants 
and ethnic groups such as Native Americans and 
African Americans, whose heredity makes them 
disproportionately at risk for the disease.

About nine percent of New Yorkers suffer 
from diabetes—twice as many as ten years ago, 
according to estimates from the city’s health 
department. If the New York program makes a 
difference to its citizens’ health, it could have a 
far wider impact, experts say. 

“My bet is that if New York was successful, 
others would follow,” says Richard Kahn, chief 
scientific and medical officer at the American 
Diabetes Association (ADA).

Individuals with diabetes must keep their 
blood sugar levels low to prevent serious 
complications such as heart disease, stroke, 
blindness and kidney failure. The ADA 
recommends that those levels be tested up to 
four times each year with a test called A1c, which 

measures average blood sugar levels over time.
Under the new program, each time someone 

gets an A1c test, the lab will electronically send 
the results to a central database run by the city’s 
department of health. The data would then 
help alert doctors about individuals with dan-
gerously high blood sugar levels. The city is also 
considering a scheme in which it would remind 
the doctor to send letters notifying individuals 
of their test results.

It is likely to take several months before labs 
routinely send results to the database and more 
than a year before city officials can draw any 
conclusions. The city does not yet have 
the money to cover the costs of the 
program, but is applying for grants from the 
US National Institutes of Health and from 

private sources.
New York has always been a pioneer of disease 

tracking. In the late 1800s, it became the first 
to monitor tuberculosis. Soon other towns in 
the US and UK began requiring physicians to 
report infectious diseases such as cholera and 
smallpox. In the 1960s and 1970s, after deaths 
from infectious diseases had fallen, they added 
chronic diseases to their repertoire.

Many of those surveillance programs 
provoked outrage from ethicists who said they 
were a breach of privacy. New York’s diabetes 
plan has raised similar concerns about privacy  
and a clear lack of informed consent. 

Under the new program, labs that collect 
the data are not required to inform individuals 
that their results are being sent to a database. 
Participation in the database is mandatory for 
anyone who chooses to take the test. 

Concerns about privacy are not entirely 
unfounded. In 1996, a Florida health 
official anonymously leaked nearly 4,000 
names of HIV-positive individuals to two local 
newspapers. Although the newspapers did 
not print the names, the incident serves as a 
reminder of the potential for leaks.

Still, many experts say the benefits to the 
public outweigh privacy risks. New York City has 
used an electronic monitoring system for years 
to track rates of cancer, communicable diseases 
and lead poisoning, officials note, but they’ve 
never yet had a security breach.

Emily Waltz, New York

Powerful new database pins down emerging infections
A massive new database promises to help 
scientists identify and fight emerging viruses.

Columbia University researcher Ian Lipkin 
created the Greene Viral Database to help 
researchers develop diagnostic methods, 
vaccines and drug-resistance tests for 
emerging infections. Lipkin has already used 
the database to design genetic tags that can 
rapidly identify outbreaks of the Marburg 
virus and to pinpoint the genetic segment that 
allows filoviruses, a subset of the Marburg 
family, to escape immune detection.

Lipkin’s creation draws on two heavyweight 
collections of data on viruses: the Universal 
Virus Database, published by the International 
Committee on Taxonomy of Viruses (ICTV), 
and GenBank, the storehouse of all public 
genetic sequences, run by the US National 
Institutes of Health (NIH).

The 14-year-old ICTV database meticu-
lously catalogs the evolutionary relationships 

of all known viruses to each other. Experts 
curate the information in the database and 
publish its contents in a book every few years.

GenBank, in contrast, contains viral DNA 
snippets of varying length and quality from all 
over the world. Some entries contain partial 
sequences of specific genes; others list more 
detailed information. But because GenBank 
is not moderated by anyone, it’s difficult to 
perform rigorous analyses of its contents. 
Some viruses are called by different names in 
different entries, for example.

Lipkin has built up the Greene database 
over the past five years and says it combines 
the power of the ICTV’s detailed map of the 
virus relationships with the rapid, global reach 
of GenBank. “It’s already yielded a template 
for diagnostic tools which we think is very 
powerful,” he says.

To test the power of his resource, Lipkin has 
sent a viral genetic chip that aims to identify 

the 1,845 vertebrate viruses listed by the ICTV 
to several labs worldwide.

The Greene database provides more than 
just the sequence of a given DNA sequence; 
it also makes it possible to discern the 
geographical distribution of a virus and who 
first isolated it, notes John MacKenzie of the 
Curtin University of Technology in Perth. 
MacKenzie’s lab is interested in getting the 
chips to identify pathogens harbored by 
Australia’s unusual flora and fauna.

The chips are free, but the database is only 
accessible to members. Lipkin says he hopes 
to change that with more constant funding. 
The database cost $3 million to build and 
takes about $500,000 per year to run. Funds 
have come from both private and public 
sources, including the NIH and the Jerome L. 
Greene Foundation, after whom the new virus 
database is named. 

Erika Check, Washington, DC

New York’s scheme to track diabetes stirs privacy concerns

Bitter news: Diabetes is on the rise in New York.
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of the disease as gauged by the spinal test.
“That was compelling,” says lead investigator 

Anne Fagan, associate professor of neurology at 
Washington University in St. Louis. “It suggests 
that the tests can detect preclinical disease.”

Fagan’s study builds on data from Europe 
linking levels of three key proteins in the spinal 
fluid to Alzheimer disease. In December, Swedish 
researchers showed that observed together, 
abnormal levels of the proteins beta-amyloid, 
tau and a phosphorylated version of tau can 
distinguish Alzheimer disease from other types 
of dementia with an accuracy of more than 90% 
(Exp. Neurol. 196, 273–281; 2005).

European scientists push spinal taps for Alzheimer diagnosis

Tapping spinal fluid may yield early evidence 
of Alzheimer disease, years before clinical 
symptoms appear. Based on this premise, 
which is supported by increasing evidence, 
European scientists are pushing to use the test to 
distinguish the disease from other types of 
dementia and to help validate therapies.

The brain of an Alzheimer disease sufferer is 
marked by intracellular tangles composed of tau 
protein and abnormal extracellular clumps—or 
plaques—of beta-amyloid protein.

In recent years, scientists have tried to assess 
whether there is also a relationship between 
the amount of beta-amyloid in the spinal fluid, 
where it is more abundant than in other body 
fluids, and Alzheimer disease.

Several studies have indicated that there is an 
inverse relationship between levels of the protein 
in the brain and in spinal fluid: the more beta-
amyloid in the brain, the lower the levels in spinal 
fluid. Mouse models of the disease have shown 
a similar association (J. Neurosci. 21, 372–381; 
2001 and J. Neurochem. 81, 229–236; 2002).

The latest human study, published in 
December, is the first to confirm this relationship 
in living brains (Ann. Neurol. published online 21 
December 2005, doi:10.1002/ana.20730). With 
only 24 individuals, the study, which used posi-
tron emission tomography, is small. But intrigu-
ingly, 3 study participants who had appeared 
normal—on tests that gauge memory, attention 
and problem-solving skills—also showed signs 

In the largest study yet to assess spinal fluid 
as a diagnostic tool for Alzheimer disease, 
researchers are analyzing samples from 
nearly 1,000 individuals with mild cognitive 
impairment and early dementias. Preliminary 
results confirm the Swedish findings, says lead 
researcher Jens Wiltfang.

The data also suggest that the biomarkers can 
pick up the disease up to five years before clinical 
Alzheimer symptoms appear. Catching the dis-
ease early could help slow the logjam of plaques 
and tangles in the brain. “Any therapeutic disease-
modifying strategy is going to rely on early inter-
vention,” says Wiltfang, a member of the German 
Competence Network Dementia, a consortium 
of 14 national universities launched in 2002 to 
develop diagnostic tools for Alzheimer disease.

The US National Institute on Aging—
along with more than a dozen US federal and 
private-sector organizations—has also 
launched a five-year $60 million initiative to 
try and pinpoint early changes that lead to an 
Alzheimer-addled brain.

Without an effective way to track the disease, 
companies have found it challenging to prove 
that their drug can stall the disease, says Neil 
Buckholtz, chief of dementias at the institute. 
Spinal fluid tests could help drug development, 
he says, but “there needs to be more validation 
of these techniques and we need to follow larger 
numbers of people over time.” 

Gunjan Sinha, Berlin

Australia considers changing laws to allow therapeutic cloning
A government-commissioned review 
of Australia’s stem cell research has 
recommended changes to the country’s laws 
to allow therapeutic cloning. But experts 
predict that the final decision is unlikely 
until the nation’s members of parliament 
vote on the issue later this year.

Australia’s existing laws, introduced in 
2002, permit the creation of new stem cell 
lines from excess embryos created during in 
vitro fertilization, but placed a moratorium 
on therapeutic cloning, or creating embryos 
for research purposes. The government then 
promised to review the law after three years.

In June 2005, the government appointed 
a committee of six members to review the 
law in view of scientific developments and 
community attitudes about the field. The 
committee’s report, released on 19 December, 
recommends lifting the moratorium on 
therapeutic cloning. It also proposes creating 
a national stem cell bank and says that 

scientists should be allowed to create cross-
species hybrids, in which animal eggs are 
used to reprogram human cells, for research 
purposes.

Scientists have welcomed the report, saying 
a change in the law would provide a much-
needed boost to Australian science. “We 
have felt excluded from the area and it’s had 
a big impact on morale. It has been difficult 
to attract senior researchers,” says Alan 
Trounson, a reproductive biologist at Monash 
University in Melbourne.

The restrictive laws have at least in 
part prompted some scientists to seek 
a more permissive environment. Peter 
Mountford, chief executive of the UK-based 
biotechnology firm Stem Cell Sciences, says 
the UK’s favorable legislative environment 
was one of the reasons he decided to move the 
company’s headquarters from Australia to 
Edinburgh.  Monash University’s Martin Pera 
is leaving in April to lead the newly created 

Institute for Stem Cell and Regenerative 
Medicine at the University of Southern 
California.

But opponents of therapeutic cloning 
say the committee did not take the ethical 
considerations enough into account.

“The recommendations read like a wish 
list for researchers,” says Frank Brennan, a 
professor of law at the Australian Catholic 
University and University of Notre Dame 
in Sydney. Loosening the law is unjustified 
given the limited progress of the therapeutic 
cloning, Brennan says. “It would allow a more 
permissive environment in ethical terms than 
what the technology warrants.”

The previous stem cell laws followed a 
rare conscience vote, where members of 
parliament are given the opportunity to 
vote free of the direction or majority of their 
political party. Observers say it is likely they 
will repeat that process with the revisions.

Carina Dennis, Sydney

Bleak picture: Imaging techniques show 
amyloid plaques in an Alzheimer-addled brain.
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A year after medical journals demanded that 
drug makers be more forthcoming about results 
of clinical drug trials, some pharmaceutical 
companies are still withholding important 
information from the public, according to a 
report published in December.

In September 2004, the International 
Committee of Medical Journal Editors said it 
would not publish results from any trial that had 
not been registered on a public database such 
as the US government registry, which is dubbed 
clinicaltrials.gov. The committee gave companies 
one year to update the registries.

Since the editors’ mandate, companies have 
registered more of their clinical trials on the fed-
eral website but have withheld the names of drugs 
and the primary outcomes of trials, according 
to the report. The study was led by the director 
of clinicaltrials.gov (N. Engl. J. Med., 353, 2779; 
2005). An accompanying editorial in the journal 
urged doctors and patients to boycott trials not 
fully registered on public databases. The study’s 
publication coincides with news that Scios, a 
subsidiary of Johnson & Johnson, omitted the 
deaths of two individuals from the report of a 
clinical trial of its heart-failure drug Natrecor.  

A terrorist attack in late December at a 
prestigious scientific institute in southern 
India that claimed the life of one scientist has 
shaken the country’s research community. 
The following week, police in a second city 
arrested two men suspected of planning 
suicide bombings on science and technology 
companies.

On 28 December, a gunman shot and killed 
Manish Chandra Puri, a retired mathematics 
professor, and wounded four others during 
a conference at the Bangalore-based Indian 
Institute of Science, the country’s premier 
scientific institute (Nature 436, 492; 2005).

Bangalore and Hyderabad are India’s 
major hubs for science and technology. 
The companies targeted in the planned 
bombings are located in Hyderabad’s ‘Hi-Tech 
City,’ known for its dense concentration of 
technology companies. Indian authorities say 
the terrorists singled out research institutes 
because of the country’s advances in science.

Hyderabad police heightened security at the 
Indian Science Congress, the country’s biggest 
meeting of scientists. 

Drug makers still secretive 
about trial results

Terrorist attack spooks 
Indian scientists
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Intermittent AIDS therapy 
is dangerous, trial shows

Health officials in Norway promised in 
January to speed up the enactment of a new 
law that would punish scientists who falsify 
research. The announcement followed news 
that a Norwegian cancer researcher had 
fabricated a study he published in The Lancet.

The law would bring criminal charges to 
researchers who fake their work and place 
more responsibility for catching fraud on the 
researchers’ institutions. 

Scientists who falsify research rarely face 
criminal charges. In the US, researchers are 
more likely to be punished for making false 
claims to the government, such as lying on a 
grant application. But recent scandals, such as 
that over South Korean researcher Woo-Suk 
Hwang, have prompted more scrutiny. 

Norway’s announcement came after 
Jon Sudbø of the Radium Hospital in Oslo 
admitted that he had invented more than 900 
subjects for a study he published in October 
(Lancet 366, 1359; 2005). Sudbø’s paper claims 
to analyze a public-health database to show 
that long-term use of anti-inflammatory 
painkillers is associated with a lower risk 
of oral cancer. The hospital has assigned an 
independent committee to investigate all of 
his papers.

Reopening the debate on the safety of 
antidepressants, scientists announced in 
January that the drugs do not increase the 
risk of suicide. Controversy has surrounded 
antidepressants since studies three years 
ago suggested the drugs increase the risk of 
suicide in adolescents.

Researchers at the nonprofit insurance 
company Group Health Cooperative 
combed through the death certificates 
and hospital records of more than 
65,000 people who had taken antidepressants. The risk of suicide is higher before an 
individual starts taking the medication and falls by more than one-half in the month after, 
they found (Am. J. Psych. 163, 41; 2006). 

Reports of teenagers committing suicide after taking antidepressants prompted the US 
Food and Drug Administration in March 2004 to issue a warning on the drugs. Since then, 
antidepressant prescriptions have dropped up to 25%, according to market-research firms. 

In a separate study published in January, Nobel Laureate Paul Greengard and colleagues 
reported a gene that may increase a person’s susceptibility to depression. The gene, p11, 
appears to help regulate how the brain responds to the neurotransmitter serotonin (Science 
311, 77; 2006). The findings support a long-suspected idea that serotonin is linked to 
depression, the scientific basis for many antidepressants. The researchers say the discovery 
could lead to a new class of drugs for depression.

Depression drugs safe, 
says new study

Halfway through a major international AIDS 
study, the US government in January halted the 
trial after researchers reported a significantly 
higher risk of death for half of the participants. 
Individuals infected with HIV do better when 
they take medication continuously rather than 
intermittently, the researchers concluded. 

The effectiveness of antiretroviral therapies 
wanes over time as HIV becomes resistant to 
them. The treatment also causes side effects 
such as nausea and diarrhea. Researchers 
anticipated that periodically starting and stopping 
the medication would minimize these effects. 

But results from the study showed that 
taking the drugs intermittently doubles the risk of 
developing clinical AIDS or dying. The treatment 
strategy also increases the risk of cardiovascular, 
kidney and liver diseases, the researchers found. 

The trial, known as Strategies for Management 
of Anti-Retroviral Therapy, or SMART, 
had enrolled more than 5,000 people in 33 
countries since it began in 2002. Half of the par-
ticipants took antiretroviral therapy continuously. 
The other half took the medication only when 
their levels of CD4+ immune cells dropped, and 
stopped treatment when their immune cell counts 
rose again. Researchers had planned to follow 
participants for up to nine years of treatment.

Norway set to push law 
to punish scientific fraud

News briefs written by Emily Waltz
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Death knell: Sales of antidepressants fell after 
reports in 2003 linked them to a risk of suicide.
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“You have cancer.” In 2005, more than 1.3 
million people heard those dreaded words. 
Many survived, but with more than 570,000 
deaths last year, beating cancer is still no 
guarantee.

Here are a few questions, the answers to 
which could tip the scales in doctors’ favor: 
what kind of cancer does this person have? 
How fast will the tumor grow? Will it spread 
to other tissues? Will it respond to the drugs 
we have?

Any test that could quickly answer 
those questions and deliver a prognosis 
would save lives—and spell big business. 
But solutions have been slow to come. In 
the past 30 years, the US Food and Drug 
Administration (FDA) has approved only a 
few tests that help in diagnosing cancer—
tests to detect prostate-specific antigen for 
prostate cancer and CA-125, a marker that 
can alert doctors to cervical cancer.

More recently, dozens of studies have 
linked the presence of certain molecules to 
the nature of a particular cancer. The idea is 
that each type—and subtype—of cancer has 
a specific ‘signature,’ a unique combination 
of genes or proteins expressed in the tumor. 
Identifying the signature, researchers say, 
would help detect the cancer, classify it and 
predict how it will progress.

One such test even came tantalizingly 
close. In 2002, the OvaCheck assay prom-
ised to detect ovarian cancer early based 
on the pattern of proteins and protein 
fragments in a woman’s blood1. But when 

independent scientists were unable to 
duplicate the claim, OvaCheck quickly 
became a cautionary tale2.

Undeterred by OvaCheck’s failure, two 
tests, both for breast cancer, in 2004 debuted 
on the market. MammaPrint, made by the 
Dutch company Agendia, analyzes the 
expression of 70 genes to predict which 
individuals with breast cancer are likely 
to relapse after treatment3. OncotypeDX, 
produced by the California-based Genomic 
Health, assesses the expression of 21 genes 
to predict which women are most likely 
to see their breast cancer return after 
tamoxifen therapy4. Several other tests for 
breast cancer are due for release in 2006 and 
tests for colorectal cancer are expected to 
follow soon after.

The makers of these tests are hopeful, 
but some experts say it’s unclear whether 
they have been validated enough.

“Very little is ready for prime time 
now,” says Todd Golub, director of the 
cancer program at the Broad Institute in 
Massachusetts. “Although the number of 
studies has risen to the level where they 
can begin to have a clinical impact, there 
are still many obstacles.”

Seeking validation
MammaPrint and OncotypeDX have avoided 
the biggest pitfall of the OvaCheck assay. They 
have each been validated in a separate set of 
tumor samples, which were collected from tis-
sue banks. Still, neither has been tested in a true 

prospective trial—in 
which a large population 
of women who have been 
newly diagnosed with 
breast cancer is given the 
test and then followed 
over time to see whether 
the test’s predictions are 
borne out.

The MammaPrint 
profile is based on a 
study of 295 frozen 
samples taken from 
women with breast 
cancer who were fol-
lowed for ten years or 

more5 and the OncotypeDX is based on 
668 samples.

“The small sample sets that these 
profiles are based on is a big issue,” 
says Jeffrey Trent, president of the 
Translational Genomics Research Institute 
in Phoenix, Arizona. “There’s so much 
complexity to these data sets—it’s difficult 
to determine what has real significance and 
what’s noise,” Trent says. “Researchers need 
to pay serious attention to validating these 
findings across larger data sets.”

What’s more, if the tests prove 
unsuccessful, putting them on the market 
prematurely could hurt the whole field, 
experts warn.

To address these concerns, European 
researchers are planning a prospective 
trial, dubbed MINDACT, to check whether 
MammaPrint’s 70-gene signature can 
predict the outcome in 6,000 women with 
early-stage breast cancer.

“To have your assay accepted in clinical 
practice, so many people are accustomed 
to the prospective trial, we have to follow 
that route,” says Laura van ‘t Veer, chief 
operating officer of Agendia. The trial is 
expected to cost millions of dollars and 
take several years to produce results.

Although she is one of the orga-
nizers of MINDACT, van ‘t Veer says 
retrospective trials—in which the test is 
validated with previously collected tumor 
samples—should really be enough to prove 
a test’s effectiveness. “I believe that once 
we show validation in the prospective 
trial, more people will be convinced by 
retrospective trial data,” she says.

But the critics may be harder to satisfy.
The expression of genes can vary 

wildly between individuals and different 
molecular versions of the same disease, 
notes John Quackenbush, professor of 
biostatistics and computational biology at 
the Dana-Farber Cancer Institute. With so 
much variation, it is difficult to pinpoint 
which patterns are associated with charac-
teristics of the tumor, he says.

“We don’t currently understand the 
spectrum of variation of these gene 
expression profiles,” he says. “You need 
larger clinical studies to know the extent 
and limitations of your signatures.”

A sampling of problems
It’s not just the number of samples that mat-
ters. Where a sample came from can also 
affect the results. For example, OncotypeDX 
is based on samples taken from women who 
had already been treated with tamoxifen. 
Because the drug might have altered the gene 

Where the chips fall

Genetic chips that promise to predict the outcome of 
cancer are rushing into the market. But are they reliable? 
Kris Novak reports.
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Eye on the prize: Several companies are developing tests that 
analyze the gene expression patterns of tumors.
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expression pattern of the tumors, the result 
might not be applicable to women who have 
not yet been treated with tamoxifen.

The MammaPrint profile is based on 
samples collected years or even decades 
ago—and that may also have affected 
the sample quality. “Many retrospective 
samples are not collected in a manner that 
is amenable to gene expression profiling,” 
says Quackenbush.

There are many other potential 
confounding factors: which section and 
which cells of the tumor are collected, how 
the samples are handled and how the data 
are analyzed can all have an impact6.

Taking these factors into consider-
ation, MINDACT researchers will collect 
and analyze samples only from untreated 
individuals and follow strict guidelines 
in processing and analyzing the samples. 
Results of the trial will not be available 
until at least 2012.

In the meantime, because these tests 
have the potential to save lives, scientists 
have an obligation to make them publicly 
available, argue some experts.

Although MammaPrint and 
OncotypeDX are already on the market, 
they have not yet been approved by the 
FDA. But because they are marketed as ‘lab 
services’ rather than as diagnostic kits, they 
don’t have to be7. There are already more 
than 1,000 such tests for other diseases on 
the market, including tests for cystic fibro-
sis, Lyme disease and herpes.

In some cases, this process has 
allowed people access to beneficial tests 
without long regulatory delays. For 
example, the ThinPrep test for cervi-
cal cancer was introduced into the mar-
ket years before its FDA approval in 
1996. Many imaging techniques such as 
positron emission tomography were simi-
larly introduced.

“We hope that these tests are 
adequately validated before they are put on 
the market,” says William Evans, director 
of St. Jude Children’s Research Hospital 
in Memphis, Tennessee. “But lots of 
technologies in medicine are incorporated 
into the clinic without prospective trials.”

Perfect profiles
Cancer signatures are based on the expression 
of genes as measured by microarrays—or 
‘chips.’ Microarrays first made their appear-
ance in 1996, when Stanford University 
researcher Patrick Brown used them to 
compare gene expression patterns, identified 
by an algorithm, in different cell types. 

Although the chips were initially used 
in yeast cells, they soon became wildly 
popular and found a place in nearly every 
field. But cancer researchers were among 
the first to tap into the microarrays’ 
potential—and for some cancers, such as 
leukemia, the method works very well.

Because leukemias arise from a 
single mutant blood cell, there is less 
variation between the individual cells in 

leukemia than in a breast or prostate 
tumor. Researchers have been able to 
identify genetic signatures to 
determine which individuals with acute 
lymphocytic leukemia will respond to 
therapy.

“The really valuable profiles are the 
ones that tell you what to do, what drugs 
to give or not to give,” says Charles Perou, 
assistant professor of genetics and pathol-
ogy at the University of North Carolina.

Evans’ group in Tennessee has used 
the technique to find out why a small 
proportion of individuals with leukemia 
are resistant to therapies that cure most 
others. There are as many as eight drugs 
available to treat some types of leukemia 
and these genetic signatures could help 
doctors decide which drug is most likely 
to be effective.

Although the test is available to any 
doctor—and individual with leukemia—
through clinical trials, it is not yet com-
mercially available. “There are many more 
cases of breast cancer per year than of 
leukemia—there’s not the same financial 
incentive to put our tests on the market,” 
says Evans.

But having more than one breast 
cancer test on the market has its own 
complications. Doctors will need to 
know how to choose the right test for an 
individual with cancer. Each test that 
enters the market will also be derived 
from different patient sets and might 
arrive at a different signature. For 
example, OncotypeDX and MammaPrint 
only overlap by one gene.

What that means is that doctors are not 
likely to make treatment decisions based 
solely on one of these signatures for quite 
some time. Even then, nobody expects 
them to replace the standard methods of 
making a prognosis. But combined with 
other pieces of clinical information such as 
an individual’s age or the size and nature 
of the tumor, say experts, the tests could 
still well save lives.

Kris Novak writes for Nature Medicine 
from San Francisco
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Bright future: Microarrays may one day be routinely used to help with treatment decisions.
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Cohen showed an early interest in science, holding job as a lab technician 
at age 11—illegal by today’s laws, he notes. By age 28, he had earned first a 
Ph.D., then an M.D. from McGill University in his hometown of Montreal, 
Canada. He then arrived at the University of Colorado as a postdoc and 
stayed on for the next 30 years doing research and teaching immunology 
to medical students.

As his own lab’s discoveries have slowed, Cohen has in some ways passed 
the torch on to his daughter Zoe, who calls him a “gray-haired 12-year-old.” 
A postdoctoral fellow at the University of Arizona in Tucson, she studies 
the potential role of apoptosis in stroke and began her brush with science 
at age 10, washing bottles in Cohen’s lab. “To experience science in a non-
threatening and fun way really encouraged me,” she says.

Peg Squier, a former graduate student and postdoc in the lab, also recalls 
a fun working environment with Cohen’s guffaws and gentle pranks. He 
once made a batch of pencils marked ‘Theoretical Immunology Dept.’ for 
a student who had forsaken the bench. “He sees everyone as a peer, just 
a differently experienced peer,” says Squier.  It’s this respect for others, as 
well as his desire to make science accessible, that make his outreach efforts 
wildly successful.

The café isn’t Cohen’s only foray into science education.

In 1989, he invented the Mini Medical School, a nine-week free course 
that mimics the material covered in the first two years of medical school. 
Cohen says he expected to attract perhaps 20 people—“like a bird-watching 
class”—the first year. But after an article appeared in the local newspaper, 
nearly 1,200 people tried to register. Cohen scrambled to book the largest 
auditorium on campus, which accommodates roughly 400.

The course attracts both young people considering a career in medicine 
and retirees seeking better communication with their doctors. Cohen ropes 
in real medical students to help run the course and answer questions. In 
October, he even had four students sign up to help the night before their 
second-year immunology exam.

“No one but J.J. could get medical students to help out the day before 
their midterm,” says Bridget Coughlin, the human health curator at the 
Denver Museum of Nature and Science, which now holds the course in its 
plush IMAX theater. “He is incredibly earnest and that genuineness is like 
a black hole that pulls people in.” 

The Denver course has had a waiting list for the course all of its 17 years 
and the model has been replicated at 80 sites around the world.

Among Cohen’s other projects is a book about the science behind the 
Black Death epidemic during the Middle Ages, indoor rowing sprints and  
an art exhibit and competition inspired by scientific research images.

Although beyond the official age of retirement, Cohen also still runs a 
productive lab. But it is his public outreach efforts that give him the great-
est pleasure. “It is a little way of paying back the people who pick up the 
tab indirectly,” he says. “It lets them understand what we do here at the 
university.” 

Kendall Powell, Denver

John ‘J.J.’ Cohen

At the Wynkoop Brewing Company in downtown Denver, the third Tuesday 
of every month is a sight to behold.  College students, octogenarians, 
bankers and science-fiction enthusiasts gather in the pub’s cozy back 
room. Some nights, the mayor of Denver and co-owner of the pub, John 
Hickenlooper, quietly slips in behind the standing room–only crowd.

The group, often numbering nearly 200, listens intently to the speaker, 
a different one each month. The topic changes too, but at this pub’s ‘Café 
Scientifique’, it’s always something about science.

The café is the creation of John ‘J.J.’ Cohen, who began it in November 
2003, inspired by similar ventures in the UK (Nature 429, 333; 2004). In its 
first few tries, the evening drew about 60 people but it has since gone on to 
become one of the most well attended in the world.

“That’s a real achievement to get a heterogeneous audience like that to 
come and hear other ideas,” says Chuck Kirkpatrick, professor of medicine 
at the nearby University of Colorado and regular café attendee.

On this chilly night in December, the scheduled speaker is the president 
of the Mars Society, an advocacy group for Mars exploration. “I first became 
aware of these folks in 2001 while flying over the Canadian Arctic,” Cohen 
says, introducing the speaker. “Our pilot pointed out this structure and said, 
‘There are a whole bunch of loonies down there practicing being on Mars.’” 
Cohen’s crisp Canadian accent takes a dramatic pause. “I never thought I’d 
be introducing the chief looney.”

Cohen’s style may be irreverent, but it is effective. By the end of the eve-
ning, a clear plastic ‘collection’ bucket adorned with a biohazard sticker 
is full of bills totaling more than $200. The money will be used to pay for 
future speakers’ dinners.

The café is a perfect fit for Cohen, known for his intense curiosity and 
delight in the world. But running it is just his pet project. In the daytime, he 
doubles as an immunologist at the University of Colorado.

Cohen championed ideas about apoptosis, or programmed cell death, 
long before his colleagues recognized it as a biological phenomenon, and 
made fundamental discoveries about its role in immunity. His group 
showed, for instance, that steroids induce apoptosis by turning on the 
expression of certain genes, and that blocking RNA or protein synthesis 
can prevent cell death.

“So not only is it programmed cell death, but cell death has a program. 
That was startling and is still, to me, the most interesting thing I’ve ever 
done,” says Cohen.  In the following years, his work suggested that apoptosis 
might be involved in various immune processes, including the killer instinct 
of cytotoxic T lymphocytes. Others in the field strongly opposed the theory 
but eventually accepted it after examining Cohen’s data.

“He was one of the pioneers leading the field when there were only 10 
apoptosis papers published a year,” notes John Cidlowski, chief of the labo-
ratory of signal transduction at the US National Institute of Environmental 
Health Sciences. Cidlowski and Cohen organized the first Keystone 
Symposium on apoptosis in 1995. When the field exploded soon after, how-
ever, Cohen’s small group struggled to compete. Apoptosis papers are now 
published at a rate of at least two per hour, or more than 300 each week.

“I guess we went around making it sound too interesting,” says Cohen. 
“We were always trying to be clever. Now it’s about crossing t’s and dotting 
i’s, which I find a lot less interesting.” 
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“It is a little way of paying 
back the people who pick 
up the tab indirectly. It lets 
them understand what we 
do here at the university.” 
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Not satisfied with just his pioneering research in programmed 
cell death, immunologist John ‘J.J.’ Cohen has spent years 
sharing his fascination with science with the lucky citizens of 
Denver, Colorado.
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