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US ponders unlocking the gates to prisoner research
The US government is for the first time in 
nearly 30 years considering revising the 
rules that govern research on prisoners. The 
current regulations almost entirely forbid such 
research, but the potential for exploitation 
still makes some experts balk at the idea of 
loosening the rules.

Under the existing rules, prisoners can only 
participate in research that either directly
benefits them or involves matters, such as 
AIDS, that disproportionately affect them. 
The guidelines also mandate that every study 
be examined by an institutional review board 
that includes a prisoner representative.

Although the rules are designed to protect 
prisoners from the egregious abuses of the 
past, some experts say they prevent inmates 
from participating in legitimate studies.

“The current regulations are very, very 
protective of prisoners,” says Julia Gorey, a 
policy analyst in the Office for Human 
Research Protections in the HHS. “Some 
voices in the community have argued they are 
an inappropriate disincentive to researchers.”

The Department of Health and Human 
Services (HHS) in 2004 asked an Institute of 
Medicine committee to revisit the issues and 
recommend new rules. The committee met 
for the last time on 8 December and plans to
submit its report in March 2006. Members 
say they’ve heard passionate arguments on 
both sides, but decline to reveal what the
committee’s recommendation is likely to be.

Dark past
The HHS set the current regulations in place 
in 1978 in response to reports of appalling 
prisoner abuse. Researchers are said to have 
burned prisoners to imitate the effects of 
atomic explosions, exposed them to radiation, 
injected them with live cancer cells and tested 
behavior-modification techniques such as 
castration and electric shock.

After those rules went into effect, research on 
prisoners slowed dramatically. The rules only 
applied to studies funded by federal money, but 
many states and correctional bodies adopted 
them, and added a few of their own, creating a 
near ban on prisoner research. Exact numbers 
are difficult to obtain, however, because there 

has never been a comprehensive count of how 
many studies in the US involve prisoners.

Because of the potential for prisoner abuse, 
many experts are still skittish about relaxing 
the rules. “I’ve seen too many cases where good 
people can do some very damaging things,” 
says Allen Hornblum, a medical ethicist at 
Temple University who documented some of 
the abuses in his book Acres of Skin. “I’m going 
to do my best to articulate that [the HHS] 
should not open up those prison doors for 
research. I have great fears that they’re going 
to turn back the clock.”

But in trying to protect prisoners, the 
pendulum has perhaps swung too far in the
other direction, others contend.

Researchers who manage to clear their studies
with the HHS, state governments and the 
correctional facilities still run into practical 
problems. For instance, Mary Woods Byrne, 
a professor of clinical nursing at Columbia 
University who has conducted research 
on prisoners, says that after she would get 
clearance from a facility’s warden, security 
guards at different stages of her entry would 
sometimes detain her or send her home.

Researchers’ most common complaint, 
says Greg Koski, former director of the Office 
of Human Research Protections, is that the 

regulations prohibit them from conducting 
studies that might benefit prisoners. 
For instance, studies on diseases that 
disproportionately affect prisoners may help 
researchers devise specific interventions.

The right thing
The rules also give little leeway for prisoners
to volunteer for studies. Prisoners might 
participate in studies to get individualized 
healthcare attention or as a distraction from 
boredom or prison jobs. Some might consider 
it a way to give back to society.

In Europe, access to clinical trials is considered
a prisoner’s right, notes Bernice Elger, a 
researcher at the prison medicine department 
of the University Hospital of Geneva. In most 
countries in Europe, researchers can conduct 
studies in prisons as long as they can show that 
a given study has some benefit to prisoners,
that risks are minimal and that there is a 
necessity to do it in a prison, she says.

The debate raises the question: will the HHS 
loosen the rules? Officials decline to reveal 
what the agency might decide, saying they are 
merely revising the rules to accommodate a 
changing penal system. “The whole structure 
is being examined for revision, not necessarily 
as a loosening or tightening,” Gorey says.

In the meantime, committee members are 
also examining the changing definition of 
the term ‘prisoner’. In recent years, criminal 
justice systems have come up with new forms
of incarceration, including electronic 
monitoring systems, home confinement, 
work release programs, halfway houses and 
court-mandated drug treatment, making the 
concept of prison more complex.

As the debate continues, some say the best 
decision would be to leave the rules unaltered. 
“This is the least opportune time to decide if 
we should change the rules,” says Dan Wikler, 
a Harvard University bioethicist who noted 
the abuses at Abu Ghraib. “Prisons are closed  
institutions and no one knows what’s going 
inside,” so expecting that all researchers will 
conduct experiments ethically behind prison 
walls is wishful thinking, he says. “We have not 
reached a stage of enlightenment.”

Emily Waltz, New York

Knotty problem: Rules to protect prisoners 
from exploitation leave scientists’ hands tied.
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South Korean scandal rocks stem cell community
More than a month after South Korean cloning 
star Woo-Suk Hwang admitted to lying about 
the source of eggs used in his research, allegations 
continue to surface about the scientific accuracy 
and ethics of his landmark papers.

As Seoul National University and scientific 
journals try to sort out the truth, researchers 
are grappling with the potential ramifications. 
“It’s going to have a chilling effect not just on the 
public debate [about stem cell research] but also 
on the scientific community,” says Kevin Eggan, a 
stem cell researcher at Harvard University.

Hwang, a veterinarian, became famous in 2004
for establishing the first stem cell line from a cloned
human embryo (Science 303, 1669–1674). A few 
months later, an article in Nature suggested that two
junior members of Hwang’s team—both of whom
were authors of the paper—had donated eggs, a
crucial resource in the experiment (429, 3; 2004).

Hwang dismissed the report as based on a 
language misunderstanding and, over the 
next year, continued to deny the allegations 
(Nat. Med. 11, 464; 2005). In November, he 
shocked the world when he admitted that the two 
women in his laboratory had donated the eggs.

Soon after, his 2005 paper, which reported 
11 stem cell lines tailored to diseased patients, 
(Science 308, 1777–1783), came into question 
when corrections to the data fueled rumors that 
some of the results might have been fabricated.

The second author on the paper, MizMedi 
hospital’s Sung-Il Roh, told reporters that Hwang 
had fabricated data. Hwang later asked Science to 

retract the paper, but insists that the problems 
are a result of small errors in management rather 
than of scientific misconduct. He says many of 
the cell lines have been destroyed, but promised 
to prove the authenticity of his work by thawing 
some remaining cell lines.

Hwang is now fighting an uphill battle to 
regain credibility. His once-bustling lab in the 
hilly Seoul National University campus is roped 
off. Access by team members has been restricted 
and closed circuit televisions monitor  the lab.

There is some evidence, still unaddressed, that 
one of the donors might have felt under pressure 
to give their eggs. According to Roh, a fertility 
expert who collected the eggs for Hwang, one 
laboratory member donated her eggs to make 
up for the hundreds of eggs she had wasted early 
in the experiment. Roh, who says he tried to dis-
suade her from donating, quoted her as saying, 

“If I don’t sacrifice, the project can’t succeed.”
An investigation by the ministry of health 

concluded in November that the donations were 
voluntary. But determining whether there was 
any pressure from Hwang might require more 
information. “The egg donor and lab scientist 
have conflicts of interest,” says Seoul National 
University’s Ock-Joo Kim, head of the Korean 
Association of Institutional Review Boards.

Kyu-Won Jung, a bioethicist at Hanyang 
University who helped Hwang’s group revise its 
informed consent protocols for the 2005 paper, 
says the possibility of pressure from senior 
researchers has to be carefully weighed. “If I 
were the IRB member who should decide the 
approval, I would not approve the donation by a 
lab member,” he says.

A resolution might be in the offing. The 
National Bioethics Committee is looking into 
Hwang’s donor recruitment procedures as well as 
the role of the Internal Review Board that over-
saw his experiment. Seoul National University is 
also investigating the allegations. That inquiry 
might include DNA tests that would determine 
whether the cell lines are true clones.

As Nature Medicine went to press, scientists 
were also questioning the seminal 2004 paper 
that demonstrated the ability to create stem cell 
lines from cloned human embryos. “I think at 
this point, we can assume nothing,” says Eggan. 
“One can never really know how far back an 
indiscretion goes.”

David Cyranoski, Tokyo

Troubled times: Celebrated cloning researcher 
Woo-Suk Hwang faces allegations of fraud.

Unchecked by guidelines, Indian stem cell scientists rush ahead
With all eyes on the stem cell controversy in 
South Korea, an Indian physician announced 
that she had used embryonic stem cells to treat 
100 individuals, without ethical oversight 
from India’s regulatory agencies.

Geeta Shroff, director of the Delhi-based 
infertility clinic Nutech Mediworld, said at 
a press conference on 16 November that her 
team had injected stem cells to treat heart, 
nerve and immune disorders and injuries.

The Indian Council of Medical Research, 
the country’s premier biomedical research 
agency, had in 2003 rejected Shroff’s proposal 
to use stem cells for treating diabetes, citing 
inadequate details on the source of the cells 
and study protocol.

In a bizarre turn, Prasanna Hota, secretary 
of the health ministry, which oversees the 
ICMR, attended Shroff’s press conference and 
praised her work. “She’s a daring soul who’s 
dedicated herself to this work without any 
government support,” Hota said.

But on 8 December, India’s health minister 
Anbumani Ramadoss told Nature Medicine 
that his ministry does not support treatment 
with embryonic stem cells until legal 
guidelines are in place.

India does not yet have enforceable rules to 
regulate stem cell research, but both the ICMR 
and the federal Department of Biotechnology 
have issued guidelines. The two agencies in 
March 2005 launched a joint project to draft 
legislation, due to be finalized by December.

In the meantime, all stem cell work is 
considered experimental and should therefore 
comply with ICMR guidelines, notes Vasantha 
Muthuswamy, ICMR’s senior deputy director 
general. Shroff ’s work violates the agency’s 
guidelines, says Muthuswamy.

This is not the first time Indian scientists 
have made stem cell claims. In February 
2005, for instance, P. Venugopal, director of 
the prestigious All India Institute of Medical 
Sciences, said he had treated 35 heart patients 

using stem cells from bone marrow. These 
scientists also did not attain ICMR clearance 
or publish their results in peer-reviewed 
journals. In many cases, they cited approval 
from their institutional ethics committees.

But “who has checked who the members 
of these committees are?” Muthuswamy asks. 
“We need a statutory body with adequate 
powers to punish violators in experiments 
with humans.”

Maverick claims by some scientists will hurt 
the credibility of all Indian scientists, warns 
Prakash Narain Tandon, member of an ethics 
committee at the Medical Council of India.

Tandon has asked the council to investigate 
whether Shroff is qualified to conduct stem 
cell studies and whether the facilities are 
adequate. “People are misutilizing the liberal 
environment in the country,” he says. “Until 
India has enforceable rules, such violations 
will continue.”

T V Padma, New Delhi
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New rules propose greater scrutiny for NIH grant recipients
Following a string of high-profile scandals, the US 
government is pushing for stricter oversight of 
grants given by the National Institutes of Health
(NIH). The trend has many researchers worried 
that they might have to start accounting for their 
time and money or face being investigated.

Much of the scientists’ concern centers on 
detailed new guidelines from the US Department 
of Health and Human Services (HHS), which 
oversees the NIH, but other auditing and 
investigative efforts could also cause trouble for
some institutions. The guidelines dictate 
specifics on research oversight and might require 
scientists to track time spent on teaching, 
patient care or research. Meanwhile, Congress is 
also prodding the HHS to investigate graduate 
student stipends.

The Office of Inspector General, the HHS’ 
enforcement arm, released the draft guidelines 
on 28 November and is soliciting comments 
until the end of January. Agency officials declined 
to comment on any aspect of the guidelines.

The rules are technically voluntary, but 
research advocates predict they will have the effect
of laws. "You take these things quite seriously 
when they're issued by the inspector general," 
says Susan Ehringhaus, general counsel of 
regulatory affairs at the Association of American 
Medical Colleges, a research lobby group. "This 
is somebody that you pay attention to, because 
that's an office that will set up audits," she says.

The draft says that, in certain 
circumstances, the failure to accurately
account for time and effort “could 
subject an institution to civil or 
criminal fraud investigations." An
HHS official close to the issue, 
speaking on condition of anonymity, 
agreed that institutions that follow the 
guidelines would be likely to fare bet-
ter in a fraud investigation or audit.

The government has already scru-
tinized several NIH grant recipients 
in the past few years, often leading to 
large out-of-court settlements (see 
table). Prompted by a Wall Street 
Journal report on the investigation 
of Cornell's Weill Medical College, 
also covered in Nature Medicine 
(11, 810; 2005), the US House of 
Representatives in October asked the 
HHS to step up its grant oversight. Audits may 
become more common in response to the new 
congressional pressure.

In their letters to the department, Republican 
Congressmen Joe Barton and Ed Whitfield called 
for both a general increase in audits and a specific
investigation of graduate student stipends 
(Nature 437, 601; 2005). The HHS had cracked 
down on creative stipend accounting at several
institutions in 1994, but the Congressmen 
contend that some universities may still be

overbilling the NIH for graduate students' pay. 
The HHS official declined to discuss specific 
investigations, but said the agency is likely to 
comply with Congress' request.

At the NIH, officials declined to comment 
on any grant oversight issues except the new 
draft guidelines. In an official statement on the 
guidelines, Norka Ruiz Bravo, NIH deputy 
director for extramural research, said, “The 
NIH is pleased to see these principles issued as 
guidance for comment."

Alan Dove, New York

Settlements in Recent Investigations of NIH Grant Recipients. 

Date Institution Claim Settlement*

July
2005

Cornell Weill 
Medical 
College

Double-billing of NIH and 
Medicaid, misappropria-
tion of research funds.

$4.4 million

May
2005

Mayo Clinic Misappropriation of
research funds.

$6.5 million

April
2005

University of 
Alabama

Double-billing of NIH and 
Medicare, overstatement
of research costs.

$3.4 million

June
2004

Harvard 
University 

Misbilling of salaries and 
expenses on grants.

$2.4 million

February 
2004

Johns Hopkins 
University

Overstatement of faculty 
time and effort spent on 
sponsored research.

$2.6 million

February 
2003

Northwestern 
University

Overstatement of faculty 
time and effort spent on 
sponsored research.

$5.5 million

*Institutions paid the government the indicated amount, but did not admit to wrongdoing.

Reshuffle at infectious disease center ruffles many feathers
For nearly three years, the US government 
has been reorganizing its Centers for Disease 
Control and Prevention (CDC)—and some 
employees are sick of it. The process is taking 
too long, they say, and the end result is unlikely 
to be an improvement.

CDC director Julie Gerberding first 
announced the reshuffle in June 2003, and 
Congress gave its final approval to the ongoing 
changes in April 2005. The plan aims to make 
the agency more efficient, innovative and 
responsive to changing circumstances.

The reorganization, cheerfully dubbed the 
‘futures initiative’, does not have a set date 
for completion, but within the agency, it has 
already won many critics. An internal survey 
in April revealed that 65% of respondents 
were “not at all” or “a little” confident that the 
initiative would result in positive changes. The 
agency plans to take another survey next April.

“There is widespread, almost universal, 
dissatistfaction and demoralization at the 
CDC,” says a senior public health researcher 
who is long-acquainted with the agency.

In the new structure, the CDC’s 11 scientific 
divisions, which reported directly to the office
of the director, now report to one of six “coordi-
nating centers”. These new centers are meant 
to allow for more research and collaboration 
between divisions. But critics in the agency—
none of whom will speak on the record for fear 
of reprisals—say the centers have only added 
an unnecessary level of bureaucracy.

Some critics say new administrators, many 
of whom were appointed in November, are not 
experienced enough and were picked for their 
allegiance to Gerberding. “The reorganization 
is emasculating the [divisions] and putting in 
cronies,” says a senior official. “It’s just endless 
reorganization and reshuffling.”

Unhappiness at the CDC mostly roils 
below the surface because the agency frowns 
on outspoken complaint. One manager 
who spoke openly about his unhappiness 
was reportedly disciplined for misconduct. 
“Raising honest concerns is not appreciated,” 
says a senior official. “Anybody here who talks 
on the record is dead meat.”

Off the record, the staff complain about 
increasing bureaucracy, bad management and 
meddling from the Bush administration. The 
last charge was exemplified by the smallpox 
vaccine initiative, which some CDC scientists 
say was insufficiently grounded in science. 
An Institute of Medicine report in March 
2005 found that national security interests 
superseded the science behind the program.

Donna Garland, chief of enterprise 
communications for the agency, admits that 
there has been some unhappiness among 
CDC staff, but says much of the irritation is 
misplaced. “A lot of concerns come from issues 
that predate the futures initiative,” she says. 
“Change is constant. I think in the federal 
government we lose track of that sometimes.”

Still, to improve morale, the agency has 
created a ‘ton of feathers’ task force, the idea 
being that little irritants—such as burdensome 
travel clearance procedures or long waits for 
computer support—may be small matters, but 
can collectively take a heavy toll.

Emma Marris, Washington DC
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Scientists, activists sue South Africa’s AIDS ‘denialists’
Doctors and AIDS activists in South Africa have 
filed a joint lawsuit against the country’s health 
minister and controversial vitamin supplier
Matthias Rath as concerns mount over the 
government’s lack of leadership amidst the 
country’s worsening AIDS crisis.

The South African Medical Association 
(SAMA) and the prominent activist group 
Treatment Action Campaign (TAC), which 
together filed the lawsuit, say they aim to end 
the climate of what the TAC calls “politically-
supported denialism” afflicting the country’s 
fight against AIDS.

A key element of the lawsuit is the allegation 
that in at least two townships, Rath is running 
illegal medical trials for his multivitamins, which 
he markets to AIDS sufferers as an alternative to 
‘poisonous’ antiretroviral drugs.

Rath has promoted these trials through 
several newspaper advertisements, claiming 
that a combination of micronutrients alone can 
reverse the course of AIDS, even in its advanced 
stage. But the TAC says five or more patients
have died during these trials.

“There are reports of up to 12 deaths, but it’s 
hard to say,” says TAC spokesman Nathan Geffen. 
“We hold [Rath] partially accountable for two 
to three of them. In the other cases, we feel they 
created false hopes,” he says.

Two patients from the trial, still alive and held 
up by Rath as models of success, were found to 
actually be taking antiretroviral drugs, according 

to the TAC.
Separately, health minister 

Manto Tshabalala-Msimang has 
long provoked outrage with her 
public support of garlic, lemon 
and beetroot as defenses against 
AIDS, as well as her ongoing
affiliations with denialists like 
Rath. “We want the court to 
put an end to government-
supported charlatanism,” says 
Geffen.

SAMA spokesman Mark 
Sonderup says the legal process
is an attempt to get various
agencies under the health 
minister’s control, such as 
the Medicines Control Council, to properly 
investigate Rath’s activities. “As the representative
body of doctors in South Africa we have a 
principled duty to respond to what is going on,” 
Sonderup says. 

A spokesman for Rath declined to speak to 
Nature Medicine about the case, saying he is 
convinced the journal is “funded to the hilt with 
drug money.”

Although the lawsuit is not expected to reach 
the court for some months, the TAC and SAMA 
have already gained public backing from several
prominent groups, including the country’s 
largest trade union, a major church council and 
various non-governmental organizations.

South Africa hosts an estimated 5.3 million 
HIV-infected individuals, the most for any 
country. A UNAIDS report released on 21 
November says the country’s epidemic has 
evolved at an astonishing speed, from a prevalence
of less than 1% in 1990 to 25% by 2000.

The country’s budget for AIDS has more 
than tripled since 2001 to R1.5 billion (about 
$235 million). In March the government spent 
R3.4 billion (about $533 million) to acquire a 
three-year stock of antiretroviral drugs. Experts 
estimate these drugs are provided to about 
140,000 people, a significant increase from a year 
earlier—but still far behind the government’s 
own rollout targets.

James Watson, London

Drug wars: South African groups are clashing over whether 
AIDS medicines are harmful.

Low morale at US agency revives dormant scientist group
Driven by an increasingly demoralized 
environment at the US National Institutes of 
Health, a group of researchers at the agency 
have banded together to champion their 
cause. The group’s leaders say their goal is to 
boost spirits and preserve the agency’s ability 
to recruit and retain top scientists.

The Assembly of Scientists, a reincarnation 
of several organizations launched in the late
1950s, lay dormant for nearly 30 years. But in
November 2004, amid rumors of an impend-
ing clampdown on financial consulting, 
Ezekiel Emanuel, chair of NIH’s clinical 
bioethics department, fired off a fuming letter 
to NIH director Elias Zerhouni and revived 
the group with the help of 200 colleagues .

In theory, more than 2,000 NIH scientists 
are automatically considered members of 
the group, and at the first meeting in January 
2005, at least 700 scientists were in attendance, 
either in person or via video conference. 
Since then, the organization has adopted new 

bylaws, elected a 12-member advisory council 
and begun soliciting donations.

Among the group’s goals is to retain the 
uniformed commissioned corps of the US
Public Health Service, who routinely work 
at NIH. These scientists are deemed first 
responders and must move quickly to hurri-
cane and other disaster areas. The scientists 
used to be able to retire after 20 years and 
become NIH employees, but for reasons that 
are unclear, this has since become difficult. 
“We are losing more and more of these indi-
viduals and they constitute the bulk of clinical 
investigators,” says Alan Schechter, chief of 
molecular biology at the National Institute of 
Diabetes & Digestive & Kidney Diseases.

Another hot-button topic is the restrictions 
on travel to meetings. Unlike employees of 
many other agencies, NIH scientists must fly 
coach unless the trip is longer than 14 hours 
on a single leg. Schechter, a 40-year veteran at 
the NIH, recently canceled a trip to Vietnam 

because of the rules. “In the end the biggest 
factor was that I just did not have the energy 
at my age to fly coach from Washington to 
Hong Kong,” he says.

An NIH spokesperson said, “These are 
real concerns of our scientists and are being 
addressed,” but declined to comment on 
specific complaints.

Discontent has been brewing at the NIH for 
a few years but came to a head after a series of 
press reports uncovered conflict-of-interest 
violations at the agency. In response, the NIH
initially proposed restrictive rules on the finan-
cial arrangements, revising them in August to a 
more relaxed set (Nat. Med. 11, 914–915).

Still, a number of problems affect the mood 
at the NIH, says Emanuel. “Each one of these 
is a worrisome situation,” he says. “I don’t 
think that changing parts of the conflict- of-
interest rule is going to be sufficient to boost 
morale.”

George S. Mack, Columbia, South Carolina
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Resistance emerges
to new malaria drug

Malaria parasites in some regions are 
showing signs of resistance to the most potent 
antimalarial drug available, scientists warned 
in December. The drug, called artemisinin, was 
introduced to counter increasing resistance to 
standard malaria treatments.

The researchers took blood samples from 
individuals with malaria in French Guiana, 
Senegal and Cambodia, where different first-
line treatment policies are in use. Resistant 
isolates had developed in the samples from 
French Guiana and Senegal, but not in those 
from Cambodia (Lancet 366, 1960; 2005), 
scientists said.

Resistance may be developing in those two 
areas because patients are not taking the drugs 
in combination with other antimalarials. 
In 2001, the World Health Organization 
recommended combining artemisinins 
with other drugs to help prevent the malaria 
parasite, Plasmodium falciparum, from 
developing resistance to them.

Companies continue to test artimisinin-
based therapies in clinical trials. In November, 
GlaxoSmithKline announced phase 2 results 
of an artimisinin-based drug. The company 
will test the drug in phase 3 trials across 
sub-Saharan Africa, and plans to make it 
commercially available in 2008.

Ethical concerns greet first face transplant
French surgeons in late November completed 
the world’s first partial face transplant, 
sparking vocal ethical concerns from scientists. 
The surgeons did not exhaust other alternatives 
before turning to the controversial procedure, 
critics say.

Researchers elsewhere say they have 
delayed performing the procedure until 
ethical guidelines for its use are in place. A 
French ethics committee had approved partial 
face transplants, but warned that they were 
high-risk experiments and that true informed 
consent might be difficult to achieve.

Face transplants require the transferring of 
skin, attached muscles, cartilage, fat, blood vessels and nerves from a donor to the recipient, 
who must then take immunosuppressive drugs to ensure the body doesn’t reject the tissue.

The surgeons grafted the nose, lips and chin of a brain-dead woman to a 39-year-old 
woman who had been mauled by her dog. In a second experimental procedure, they infused 
the donor’s bone marrow stem cells to prevent the woman from rejecting the new face. The 
doctors and the patient had reportedly signed a movie deal three months before the operation.

Critics say the surgeons should have first tried traditional reconstructive surgeries and 
should not have attempted two experimental procedures on the same individual. Many 
scientists also raised concerns about the patient’s psychological stability and her capacity to 
take immunosuppressive drugs for the rest of her life.

News briefs written by Emily Waltz

French government passes 
unpopular research bill

The French Council of Ministers in late 
November approved a controversial proposal to 
reform the country’s system for funding research. 
Scientists are protesting the bill, saying it favors 
applied science over basic research.

The bill calls for an additional €6 billion (about 
US $7.1 billion) over three years for research,
tax exemptions for the private sector and publicity 
campaigns to attract people to the profession. The 
government also created the National Research 
Agency (NRA) in February 2005 to accept
grant applications and dole out the funds.

French researchers have opposed the proposals
since 2004, when the government cancelled 
hundreds of permanent positions promised to 
postdoctoral fellows (Nat. Med. 10, 319; 2004). 
Thousands of scientists protested, prompting the 
government to reconsider the changes.

By directing grant applications to the NRA, the 
bill gives the government more control over funding
decisions, say scientists. In the past, two institutes, 
the National Center for Scientific Research and 
the National Institute for Health and Medical 
Research, reviewed the applications.

Independent committees of experts will evaluate
the applications for the NRA, but critics say the 
committees are subject to pressure from the 
government and industry and may dispropor-
tionately favor proposals in applied science fields 
in order to meet short-term economic goals.

US requests mandatory 
anthrax shots for military

The Bush Administration in December asked a 
federal appeals court to allow mandatory anthrax 
vaccinations for members of the US military. The 
administration’s move reopens an issue that had 
seemingly been resolved in December 2004, 
when a judge ruled that the vaccine may only be 
given on a voluntary basis.

The administration’s request is the latest in a 
series of rulings and counter-rulings that began in 
March 2003 (Nat. Med. 10, 112; 2004), when six 
soldiers sued the government, saying they were 
being forced to take an experimental drug that 
had not been approved by the US Food and Drug 
Administration (FDA). The agency in December 
declared the vaccine safe and effective.

The soldiers contend that the vaccine is 
not effective against the inhalation form of 
anthrax and that it can cause severe side effects. 
Department of Defense officials have said they 
would report any adverse events in soldiers who 
receive the vaccine, and that fewer than 100 
soldiers have been hospitalized.

But US Army records uncovered by the 
Daily Press in Virginia show that more than 
20,000 military personnel were hospitalized 
between January 1998 and December 2000. The 
hospitalizations could have occurred for any 
reason, however. During that time, the military 
vaccinated more than 400,000 soldiers.

Pfizer launches large 
Celebrex safety study
US researchers in December announced a 
large international study that aims to settle 
lingering questions about the safety of the 
painkiller Celebrex and others in its class.

Celebrex is a member of a class of 
painkillers called COX-2 inhibitors that 
includes Vioxx and Bextra. Reports in the last 
two years that the drugs cause increased risk of 
heart attack and stroke forced manufacturers 
to pull Vioxx and Bextra off the market. The 
third lawsuit challenging the safety of Vioxx 
ended in a mistrial in December.

The new study aims to compare Celebrex, 
the only COX-2 inhibitor remaining on 
the market, with the nonsteroidal anti-
inflammatory drugs ibuprofen and naproxen. 
Researchers at the Cleveland Clinic will test 
the effectiveness of the drugs on 20,000 people 
prone to heart attack or stroke. Pfizer, the 
maker of Celebrex, will fund the study and 
independent researchers will collect the data.
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Hormone in the hot seat

Three years after scientists declared estrogen harmful to
the heart, some say the hormone was unfairly maligned.
Apoorva Mandavilli finds out why it’s time to reopen the debate.

subgroups of the study using categories such 
as age and time from the onset of menopause. 
As more of those analyses emerged, it became 
apparent that some of the trial results had been 
mis- and overinterpreted.

“Possibly we overreacted, possibly we 
threw out the baby with the bathwater,” says 
Glenn Braunstein, chair of medicine at the 
Cedars-Sinai Medical Center in Los Angeles.

Many scientists now point to what they 
call fundamental problems with the WHI. 
The women in the trial were too old, they 
say, were too distant from the onset of their 
menopause and took hormones of the wrong 
form and dosage.

Smaller studies are set to test how valid some 
of these criticisms are. Two trials will specifically 
ask whether estrogen is protective in younger 
women or in those who have only recently been 
through menopause. One analysis of WHI trial 
participants by age, to be published in January 
in Archives of Internal Medicine, shows that in 
women between the ages of 50 and 59, estrogen 
protects the heart.

“The WHI turned the field on its head,” says 
Hugh Taylor, associate professor of obstetrics 
and gynecology at Yale University. “Now we’re 
coming back to our senses.”

Hot and cold
Doctors initially recommended estrogen for 
relief from the symptoms of menopause, but by 

the late 1970s, began to notice that 
estrogen prevents osteoporosis. In 
the years that followed, scientists 
reported that the hormone also 
appeared to prevent heart disease,
colon cancer and Alzheimer 
disease. By 1991, enough evidence 
had accumulated to compel the 
US National Institutes of Health 
to launch the WHI.

The observational studies that 
prompted the WHI were based 
mostly on younger women, but 
the frequency of heart attacks in 
these younger women is quite 
low. To detect significant effects 
of estrogen in that group, the 
researchers would have had to 
enroll about 30,000 women 

For millions of women, the news was downright 
disheartening. After decades of touting estrogen 
as a fountain of youth, scientists announced 
in July 2002 that taking a combination of the 
hormones estrogen and progesterone makes 
menopausal slightly more likely to have breast 
cancer, heart attacks and strokes1.

The news left scientists baffled. The outcome
of the Women’s Health Initiative (WHI)’s 
hormone trials directly contradicted dozens of 
observational studies, which had suggested that 
estrogen cuts the risk of heart disease by up to 
50%2. But with nearly 17,000 women followed 
over five years, the WHI was the largest trial of 
its time—and its results hard to refute.

The effects were immediate. Panicked women 
abruptly stopped taking the hormones. From 
being dubbed a near-panacea for the ills of 
aging, estrogen became branded a poisonous 
chemical, prompting some groups to call for a 
ban on its sale. The popular press did not help 
put the matter into perspective, either. For 
instance, many wrongly interpreted the 26% 
increase in the relative risk of breast cancer as a 
26% chance that women would get breast cancer 
if they took the hormones. Sales of hormones, 
which had been among the ten best sellers in the 
US for years, plummeted (see graph).

But estrogen may be heading for a 
comeback.

Since they announced the initial results, the 
WHI investigators have analyzed the data from 

for at least 10 years, a costly and impractical 
proposition.

Recently menopausal women also tend to 
have severe hot flashes, making it difficult to 
design a blinded study—one where participants 
would not know whether they are receiving the 
hormone, which would ease the hot flashes, or 
a placebo.

As a result, WHI investigators enrolled 
women who were on average 63.2 years old and 
more than a decade away from menopause, an 
age at which many women already have clogged 
arteries.

At the time, however, there was no sense that 
the effects of estrogen might vary in women of 
different ages, and doctors were recommending
hormones to prevent heart disease, even for 
women who had already a heart attack.

But there were soon signs that estrogen might 
not help older women.

In 1998, after the WHI was already under 
way, scientists announced the results of the 
Heart and Estrogen/Progestin Replacement 
Study3, which specifically asked whether 
estrogen could prevent heart attacks in women 
who already have significant heart disease.

The answer was an unequivocal no.
But it was already too late to change the design 

of the WHI. The investigators gave women 
Wyeth’s Prempro, which combines estrogen 
with progestin, a synthetic progesterone. The 
trial was meant to last for up to 12 years, but 
researchers halted it early, saying the risks of 
taking the hormones exceeded the benefits.

Even the most vehement critics of the WHI 
don’t dispute that for women more than a 
decade past menopause, estrogen is likely to be 
harmful. But they refuse to extrapolate those 
results to younger women.

“The WHI told us, ‘don’t start women on 
estrogen at age 60,” says S. Mitchell Harman, 
director of the Kronos Longevity Research 
Institute in Phoenix, Arizona. “What it didn’t 
tell us is whether women in their late 40s, early 
50s would benefit. We still don’t have the answer 
to that question.”

Window of opportunity
The most popular theory among scientists 
holds that depending on the age at which 
estrogen is given, it can have vastly different 
effects. “The new idea is that estrogen is good 
for the heart if started early and bad if started 
late,” says JoAnn Manson, chief of preventive 
medicine at Brigham & Women’s Hospital in 
Massachusetts and a WHI investigator.

There are many converging lines of evidence 
to support this hypothesis. In most observational

Fall from favor: Sales of hormones plummeted after scientists 
said estrogen increases the risk of heart attacks.
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Popular alternatives for hormone replacement

Product Method Manufacturer Hormone released

Vivelle-Dot Patch Novogyne Estradiol

Climara Patch Berlex Estradiol

Menostar Patch Berlex Low dose of estradiol

Femring Ring Warner Chilcott Estradiol

Estring Ring Paladin Labs Estradiol

Estrogel Gel Solvay Estradiol

Premarin vaginal cream Cream Wyeth Conjugated estrogens

Premarin Oral Wyeth Conjugated estrogens

Prempro Oral Wyeth Conjugated estrogens and progestin

Cenestin Oral Duramed Conjugated estrogens

Prometrium Oral Solvay Progesterone

studies where estrogen was shown to be 
protective, a majority of the women began 
therapy within three years after menopause.

In studies of non-human primates, giving 
animals estrogen immediately after their ovaries 
were removed cut the size of their atherosclerotic
plaques by 70%, but waiting two years—the 
human equivalent of six years—eliminated the 
benefits4.

At a physiological level, estrogen’s effects 
reflect its dual nature. Estrogen improves 
cholesterol levels, relaxes blood vessels and eases 
blood flow, but in older women, it also increases 
clotting and promotes inflammation.

“If you put everything together, it’s extremely 
likely that in a recently menopausal woman, the 
favorable vascular effects of estrogen would 
predominate,” says Manson. “In older women, if 
there are existing plaques, those adverse effects 
could predominate.” This might explain why 
women in the WHI, many of whom already 
had underlying heart disease, did not benefit 
from estrogen therapy, she says.

A separate arm of the WHI, which followed 
11,000 women who had had a hysterectomy 
and were given estrogen alone for seven years, 
suggested that women between 50 and 59 years 
of age who took estrogen had 44% lower risk of 
heart disease5. The results were not statistically 
significant, however. Manson says the upcoming
WHI subgroup analysis also supports this 
idea, but declined to reveal details because it 
is unpublished.

“Even with the WHI, when they look at 
the women we really want to know about, the 
younger women, estrogen is actually beneficial,” 
says Taylor.

Trial and error
Not everyone agrees with this assessment.

Jacques Roussow, project officer for the WHI, 
says that overall, the WHI clearly showed that 
hormones should not be used for the prevention
of heart disease—in women of any age.

If the observational studies showed protective
benefits in younger women, it’s possible that 
those studies were wrong, Roussow says. 
“They’re certainly at least partially wrong,” he 
says. “The observational studies also suggested 
strong benefit in those women who had already 
had a heart attack. You won’t hear anything 
about that because people are busy rewriting 
history.”

Two trials might go some way toward 
resolving whether estrogen’s effects vary with 
age. The Early Versus Late Intervention Trial 
aims to compare the effects of estrogen in 
women six or fewer years from menopause to 
its effects in those more than a decade from 
it. And the Kronos Early Estrogen Prevention 
Study (KEEPS)6 is recruiting 720 women for a 
five-year, randomized trial to assess whether the 
hormone can prevent heart disease in women 
between the ages of 42 and 58.

Where the WHI only tested horse-derived 
hormones orally, the KEEPS trial will also 
deliver estradiol, the natural form of estrogen, 
through a skin patch—which is thought to 
have lower risk of promoting blood clots than 
does oral estrogen. The eight lead researchers—
including the WHI’s Manson—also plan 
to give progesterone cyclically rather than 
continuously, to better imitate natural hormone 
cycles. Because the trial is small, scientists will 
rely on imaging techniques to measure the 
calcium deposits and thickness of arteries.

“We expect to see estrogen decelerate the rate 
of accumulation of coronary artery disease,” 
says Harman, the trial’s principal investigator. 
Harman says that although these trials are too 
small to settle the question, they might prompt 
a larger NIH-sponsored trial.

But the NIH’s Roussow dismisses that 
notion.

“I don’t think so, I doubt that the NIH will 
support a trial for those reasons,” says Roussow. 
“Hormones in my opinion will never come back 
as a prevention for heart disease.”

Flash in the pan
The US Food and Drug Administration 
recommends that hormones be given to women 
at the lowest dose and for the shortest dose 
possible. But in the aftermath of the WHI, even 
those women who needed the hormones for 
symptom relief stopped taking it.

Amy Schmaelzle, 49, an operating room nurse 
in Connecticut, had been taking Premarin for 
more than a year when she heard about the risks. 
In a panic, she weaned herself off the pills. But 
within days, her hot flashes were back. For two 
weeks, she had “hot flash after hot flash after 
hot flash, it was non-stop,” she says. Scrubbed 
for surgery, she would suddenly feel her body 
heat to what felt like 150 degrees, then get cold 
and clammy. Ten minutes later, the entire cycle 
would repeat. The night sweats were so awful she 
would have to get up and change the sheets.

Unable to bear the symptoms, Schmaelzle 
went back on the pills. “In less than 24 hours, 
I felt like a different person,” she says. The hot 
flashes went down to once a day and the night 
sweats disappeared entirely. “I’m going to stay on 
it despite what they’re saying,” she says. “There’s 
no other medication to stop having hot flashes 
the way I was.”

Although the term ‘hot flashes’ suggests a 
trivial symptom, menopause can be accompanied
by a rush of adrenaline, anxiety and palpitations.
About 10% of women suffer menopausal 
symptoms longer than four years. Last year, 
an American College of Obstetricians and 
Gynecologists panel concluded that, although 
hormone therapy carries risks, it is still the 
most effective way to treat hot flashes and 
night sweats7.

In the next few months, the WHI investigators 
and others plan to release more results that might 
restore women’s confidence that hormones can 
safely ease the symptoms of menopause.

But convincing the world that long-term 
hormone use can prevent heart disease is a 
much bigger challenge. To say conclusively that 
estrogen given early is beneficial, researchers 
would have to start at menopause and follow 
women for more than 10 years, Roussow says. 
“That’s an impossible trial to do,” he says. “We’ll 
never know the answer to that.”

Apoorva Mandavilli is Nature Medicine’s 
senior news editor.
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Janet Rowley
Chicago octogenarian Janet Rowley has always strived to balance 
a stellar research career with the needs of her family. Even 
working only part time for more than 20 years, she was the first to 
discover that chromosome translocations can trigger cancer.

At 80 years old, Janet Rowley is showing a few signs of her physical age. 
She no longer trains for Himalayan treks by tramping up hospital stairs 
with a heavy backpack. These days, she stays in shape by biking around 
Chicago and swimming in Lake Michigan.

Scientifically, however, Rowley gives no indication of slowing 
down. A distinguished professor at the University of Chicago, she has 
pioneered studies on the abnormal chromosomes in leukemia cells 
since the late 1960s. Her groundbreaking discovery of translocations—
segments of chromosomes that are transferred from one to another—
won her a share of the acclaimed Lasker Award in 1998. And as a 
member of the President’s Council on Bioethics, she has won public 
attention for her outspoken criticism of its reports.

Rowley’s academic talent shone through from an early age. She 
earned a scholarship that allowed her to begin University of Chicago 
courses when she was only 15. But when she applied for medical school 
at the same university, she was told to delay a year because the quota 
for women—3 in a class of 65—was already filled. “I was only 19 at the 
time, so I figured it was okay to wait,” she says.

As a mother to four sons, Rowley has always made it a priority 
to spend time with her family while still pursuing her career. She 
married fellow medical student Donald Rowley the day after her 1948 
graduation, and the two have shared a love of science ever since. While 
he progressed to become a professor of pathology, she worked two or 
three days a week for more than 20 years in order to look after their 
children. “She loves her family so much, but she also loves science so 
much,” says Rowley’s former postdoctoral fellow Jianjun Chen, now an 
assistant professor at the University of Chicago.

Rowley became interested in the relationship between chromosomes 
and disease in the late 1950s, while working at a clinic for children 
with developmental disabilities such as Down syndrome. She made 
her first real foray into research during a year at Oxford University, 
when she entered the burgeoning new field of chromosome study called 
cytogenetics. After less than two years in the lab, she published two Nature 
papers describing the application of radioactive labeling techniques
to track DNA replication in cells with chromosome defects.

Despite her success, Rowley still considered science to be a hobby 
that she juggled with the care of her young children. “I thought that 
these were nice findings, but it was not clear this research was going to 
go anywhere,” she says.

But when the family returned to the University of Chicago in 1962, 
Rowley’s skills were in demand. To entice her into working for him, the 
university’s hematology chair offered her a part-time position along 
with three feet of bench space, a microscope and $5,000 per year. “It 
was very unusual to have a position like this at the time,” says Rowley, 
because women were generally expected to either stay at home or focus 
on their careers, but not both.

Over the next few years, Rowley made a string of exciting discoveries
showing that different types of leukemia cells contain various 
chromosomal translocations. In one such finding, she showed that the 
‘Philadelphia chromosome’—a small chromosome found in cancer cells 
from individuals with chronic myelogenous leukemia—is the result of 

an exchange between chromosomes 9 and 22. She went on to discover 
more than a dozen other such translocations in other cancer cells.

At first, most hematologists dismissed the translocations as unimportant
artifacts, and her findings were rejected for publication by the New 
England Journal of Medicine. But the defects occur so consistently in 
leukemia cells that Rowley was convinced they must be involved in 
triggering the cancer itself. “I went to hematology meetings as a 
missionary, to convince people that they were important,” she says.

She was right. Later studies in her lab and others’ revealed that 
translocations disrupt the activity of genes that control cell division, 
resulting in uncontrolled proliferation and cancer. Her discoveries 
paved the way for leukemia treatments such as Gleevec (imatinib), a 
drug that blocks the abnormal protein produced by the chromosome 
9–22 translocation. Today, identifying the specific translocation in a 
patient’s cancer cells is the most important method by which doctors 
diagnose leukemias and determine how the cancers will progress and 
how they should be treated.

Besides championing her own work, Rowley has never hesitated to 
speak her mind about issues that she sees as vital to research. “One thing 
about Janet is that she does not back down from a fight—ever,” says lab 
chief technologist Mary Beth Neilly.

Rowley has been a particularly forthright member of the President’s 
Council of Bioethics, a group created in 2001 by US President George W. 
Bush to advise him on ethical issues surrounding biomedical research. 
Rowley says that many of the council’s reports, on controversial issues 
such as cloning and sex selection, contain scientific inaccuracies. In 
one instance, she criticized a 2004 report on stem cell research and 
opposed the council’s recommendation to impose a moratorium on 
human embryonic stem cell research.

In February 2004, two council members who also supported such 
research were excluded from the group and replaced with members who 
oppose it. Rowley says that she has been kept on the council because 
she makes corrections to its reports but does not lose her temper. “I can 
be sharply critical of things, but never depart too far from being civil,” 
she says. “I’m trying to remain as a voice of reason.”

Now heading for her 81st birthday, Rowley is keen to continue all 
aspects of her work. “I realize that I will have to retire at some point, 
but not now,” she says. Her lab has just won three years’ funding to 
explore how chromosome translocations occur and trigger tumors. 
Outside the lab, she still finds time to travel, listen to opera and tend 
her garden. Her stately nineteenth-century home, only blocks from the 
medical center, includes a solarium that looks out on her flourishing 
flower and vegetable patch.

Indeed, Rowley attributes much of her success to the balance in her 
life between work and home. “I always felt I had the best of all worlds,” 
she says. “I’ve had a very rich life outside of science.”

Kris Novak, Chicago

“I can be sharply critical 
of things, but never depart 
too far from being civil. 
I’m trying to remain as a 
voice of reason.”
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