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Failed prevention trials leave behind bounty of samples
The Women’s Health Initiative (WHI), a 
massive trial that aimed to pinpoint ways to 
prevent cancer and heart disease, in February 
reported almost uniformly disappointing 
results, confounding doctors and the public 
alike. But most reports of the trial overlooked 
one important feature: biologists will now have 
access to a vast database of health records as well 
as samples of DNA, urine and blood.

“You have this unbelievable database that 
gives you the opportunity to do a lot of work 
in follow up,” says Bernadine Healy, who in 
1991 launched the WHI as director of the US 
National Institutes of Health. “The bounty 
that has yet to be tapped from the WHI is 
enormous.”

In January, the National Heart, Lung, and 
Blood Institute, which administers the trial, 
threw open the WHI database to researchers. By 
applying the power of genomics, proteomics and 
advanced computing to the data, scientists hope 
to be able to tease out associations between diet, 
lifestyle and disease.

The WHI enrolled about 162,000 postmeno-
pausal women, 42% of whom took part in 
randomized trials on hormone replacement 
therapy, calcium and vitamin D supplements and 
the effects of a low-fat diet on cancer and heart 
disease. The others participated in an observational 
study that collected data on their mental status, 
medication use and family histories.

The information these studies left behind may 
help temper the disappointment that resulted 
from the study’s findings: hormone replacement 
therapy slightly increases the risk of breast cancer, 
heart attacks and strokes (Nat. Med. 12, 8–9; 
2006), calcium supplements don’t prevent bone 
fractures (N. Engl. J. Med. 354, 669–683; 2006) 
and a low-fat diet does not protect against breast 
cancer, colorectal cancer or heart disease (JAMA 
295, 629–666; 2006).

The low-fat diet results were a particularly 
bitter pill for those who had hoped the massive 
study would confirm long-suspected—but 
disputed—associations between dietary fat and 
incidence of the two cancers and heart disease.

But experts say the study lost statistical power 
because the women who were supposed to be 
on a low-fat diet had trouble adhering to it. 
By the sixth year of the study, the women were 

consuming 29% of their calories from fat, rather 
than the target 20%.

That does not mean that a low-fat diet 
does not have any benefit, says Larry Norton, 
who supervises breast cancer programs at the 
Memorial Sloan-Kettering Cancer Center in 
New York. “The only real conclusion you can 
draw from that study is that it’s very hard to get 
people to change their diets,” Norton says. “You 
certainly can’t draw the conclusion that dietary 
fat doesn’t make any difference.”

The findings of the osteoporosis study, which 
reported that supplements of calcium and 
vitamin D don’t protect against hip fractures or 
colorectal cancer, were similarly compromised 
by the fact that women in the control group were 
also allowed to take supplements.

“You can’t really say the [calcium] results 
are negative because they lean strongly in the 
positive direction, but any real effect is likely to 

be quite small,” says Susan Ellenberg, professor of 
biostatistics and epidemiology at the University 
of Pennsylvania.

Scientists are more unambiguously excited 
about the 5 million WHI samples stored in 117 
freezers in Rockville, Maryland. Researchers 
are already poring over the dietary records and 
blood and urine samples from a subset of 544 
women using a marker for caloric intake to 
try to understand the biases that might have 
occurred when participants self-reported the 
food they ate.

The WHI has also engaged Perlegen Sciences, a 
genetic analysis firm in Mountain View, California, 
to examine 300,000 genetic variations and try to 
find ones common to subsets of women who get 
breast cancer, heart disease and stroke.

The database also contains information 
on diseases beyond those studied in the trials. 
For example, WHI investigators tracked the 
incidence of ovarian cancer in the participants, 
yielding an invaluable resource to those trying 
to identify a simple indicator of the stealthy, late-
presenting cancer.

Because ovarian cancer is relatively 
uncommon, it has been difficult to design 
a prospective study with a sample size large 
enough to identify markers. “The WHI is one 
of the rare kinds of places where we can do 
that kind of research,” says Garnet Anderson, 
a biostatistician and co–principal investigator 
at the WHI coordinating center at the Fred 
Hutchinson Cancer Research Center in Seattle.

As other scientists begin using the database, 
their trolling might also pick up markers in blood 
that would elucidate how a low-fat diet affects 
the body, for instance, or a protein that predicts 
whether a person is at risk for hip fractures from 
osteoporosis.

In any case, the ambiguity of the WHI results 
may be only temporary. “The future has a lot 
of promise,” says Anderson. “It’s a much more 
uncertain future because it’s open-ended. It’s just 
not clear where the key discoveries are going to 
come from.”

Meredith Wadman, Washington, DC
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On the pavements of Connaught Place in central 
New Delhi, a busy hub of offices and upscale 
shops, sit rows of destitute people with leprosy, 
their limbs reduced to stumps and their bodies 
covered with sores. Just three kilometers away, 
India’s health minister Anbumani Ramadoss 
announced on 30 January that the country has 
“eliminated” leprosy.

Ramadoss is going by the definition applied 
by the World Health Organization (WHO): that 
leprosy has been eliminated if fewer than 1 in 
10,000 individuals is afflicted with the disease. 
Official government figures indicate that the 
number of people with leprosy dropped from 
149,000 in April 2005 to 107,000 in December 
2005, a prevalence of 0.95 per 10,000 people.

“This is an important milestone for the 
country, given the fact that India traditionally 
accounted for the highest burden of leprosy 
globally and regionally,” says Salim Habayeb, the 
WHO’s representative in India.

Government officials admit that complete 
eradication is likely to take at least another 20 
years. But experts and field workers are skeptical 
even about the reported elimination and caution 
that premature announcements could lead to 
complacency.

“In much of Asia and Africa, the focus 
on elimination as a target has resulted in 
inappropriate programs with the sole purpose of 
reducing the number of cases on the treatment 
register, instead of improving the quality and 
effectiveness of leprosy services,” says Pieter 
Feenstra, head of the leprosy unit at the Royal 
Tropical Institute in Amsterdam.

Focusing on the number of registered cases 
can be misleading, notes Diana Lockwood, a 
leprosy expert at the London School of Hygiene 
and Tropical Medicine. Individuals are only 
registered when on treatment and, depending 
on how long the treatment lasts, the figures can 
vary, she says.

Only those individuals who register for 
treatment in clinics that participate in the 
government’s leprosy-elimination program 
are included in the official figures, adds Ritu 
Priya, associate professor at the Centre of Social 
Medicine and Community Health at Jawaharlal 
Nehru University in Delhi. Individuals are put on 
a 6- or 12-month multidrug treatment, declared 
cured and struck off government records with no 
follow up, she says.

Based on the lower estimates, several states  
have already discontinued active surveillance. 
In the southern state of Andhra Pradesh, for 
instance, official guidelines launched in March 

2005 recommend that the state should stop 
actively searching for cases and register only those 
with a confirmed diagnosis (Indian J. Dermatol. 
Venereol. Leprol. 71, 226–229; 2005).

“It is very difficult to declare elimination if you 
are not doing active surveillance,” says Lockwood. 
“A public health goal is being pushed at the cost 
of the individual.”

With an incubation period of up to 20 years, 
leprosy can go undiagnosed for years. The 
exact source of transmission is unclear, the 
disease is difficult to diagnose and treatment 
does not guarantee complete clearance of the 
bacterium or improved functioning of the 
affected nerves.

In its latest five-year plan for 2005–2010, 
the WHO has included the detection of new 
cases as an indicator for elimination. But like 
prevalence, even this can be manipulated, 
says Lockwood. Given that individuals may 
be cured and yet suffer life-long deformities 
and disability, the number of individuals with 
nerve damage would be a better indicator, she 
suggests.

In the meantime, field workers say new cases 
are emerging continuously, but there are not 
enough resources to help them. “Already, trained 
leprosy health workers are being diverted for 
HIV work or as multipurpose health workers,” 
says P. Narasimha Rao, a leprosy expert at 
Osmania Medical College in Hyderabad. 
“Soon India will lose trained leprosy personnel 
and track of the disease and it will become a 
simmering problem like malaria.”

T V Padma, New Delhi

With scores still infected, India declares leprosy ‘eliminated’

The British drug trial that went disastrously 
wrong in March may claim more than the 
immediate health of the six volunteers. 
Regulations on clinical trials in other countries 
are likely to be carefully scrutinized in light of 
the London trial, experts say.

On 13 March, six healthy volunteers suffered 
life-threatening reactions to TGN1412, a 
monoclonal antibody made by Boehringer 
Ingelheim for TeGenero, a privately held 
biotechnology firm in Germany. Scientists were 
testing the antibody in humans for the first 
time as a possible treatment for rheumatoid 
arthritis, multiple sclerosis and leukemia.

The antibody activates CD28, a receptor 
expressed on the surface of two types of T cells 
in the immune system, but was thought to 
only target regulatory T cells, which dampen 
immune responses. Scientists now say it might 

also have activated the second type, effector T 
cells, leading to a massive and life-threatening 
attack on the body’s own tissues.

The six young men began complaining of 
symptoms including headache, shortness 
of breath and pain shortly after being given 
the drug. All suffered multiple organ failure 
and required machine support. As Nature 
Medicine went to press, two volunteers were 
still in critical condition, but the four others 
were showing signs of improvement.

Another possible explanation for the 
reactions is that the antibody sample might 
have been contaminated. Scientists from 
the UK’s Medicines and Health Products 
Regulatory Agency are investigating, but 
findings could take up to two months.

In the meantime, the events may affect 
clinical research in other countries. Germany’s 

Paul Ehrlich Institute, which approves 
clinical trials on antibodies in that country, 
announced that it will begin requiring that 
‘high-risk’ monoclonal antibodies be given to 
one volunteer at a time rather than all at once.

In the US, the Food and Drug Admin-
istration (FDA) said in January that earlier, 
low-dose trials in people will eliminate 
poor drug candidates sooner and result in 
fewer people being exposed to dangerous or 
ineffective agents (Nat. Med. 12, 153; 2006).

“The effort will be to see if we can dis-
tinguish what the FDA wants to do from what 
happened in this disastrous phase 1 trial in 
Britain,” says Thomas Murray, president of the 
Hastings Center, a bioethics research institute 
in Garrison, New York. “That’s the public 
conversation that should now be taking place.”

Meredith Wadman, Washington, DC

British trial disaster casts doubts on testing guidelines

Skin-deep: India’s announcement is based on 
superficial data, critics say.
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In an effort to synchronize its educational 
system with the rest of Europe, Sweden on 
22 February passed an educational reform 
that includes a contentious measure to limit 
funding for PhD programs.

The law will help bring Sweden in line with 
the Bologna Process, a scheme that aims to 
harmonize by 2010 higher education among 
45 countries in Europe. But critics in Sweden 
say the measures could weaken educational 
standards and jeopardize employment 
prospects for graduate students seeking 
competitive postdoctoral positions in the US 
and elsewhere.

Launched in 1999, the goal of the Bologna 
Process is to promote uniform educational 
standards and ease mobility of students 
among the member countries, which now 
have an uneven hodgepodge of educational 
structures largely impenetrable to outsiders.

The first two phases of the scheme 
recommend that undergraduate programs 
throughout Europe should last three years 

and master’s degree programs two years. The 
recommendations are not legally binding, but 
many countries such as Sweden and Germany 
are already converting to this system. Many 
Eastern European countries are particularly 
keen on the scheme, which could boost their 
weak higher-education systems.

“The Bologna Process is a great impetus for 
reforms,” says Carsten Dose, a member of the 
German Science Council, a higher-education 
think tank in Berlin. But it’s important that the 
system retains some flexibility, Dose says. For 
instance, some students need more time than 
others to prepare for an academic career.

The PhD phase of the Bologna Process 
has just begun and recommendations 
are expected to be complete in time for a 
summit in London in May 2007. At a May 
2005 meeting in Norway, representatives 
of several governments agreed that most 
countries should have PhD programs that 
last three or four years, but they cautioned 
against overregulation, says Elizabeth 

Tapper, a spokeswoman for the European 
University Association in Brussels. The 
association and a few others have been 
charged with developing recommendations.

Sweden’s new law reflects the guidelines 
for the length of undergraduate and master’s 
degree programs, and those met with little 
opposition. But several student groups in 
Sweden have protested the cut in PhD funding, 
which lops a year of university salary support 
for students with master’s degrees down to 
three years from the current four.

The funding cut reflects growing pressure 
throughout Europe to get graduate students 
out of school swiftly, says Niclas Sigholm, 
president of the Swedish National Union 
of Students. Truncating PhD programs 
might actually make Sweden’s graduates less 
competitive in the US, Sigholm says. “If you 
take away a year from our education, our 
contribution to the scientific community is 
going to decline.”   

Charlotte Schubert, Washington, DC

Swedish students protest proposal to cut PhD terms

A multiple sclerosis drug yanked off the market 
last year is on track to return, prompting some 
experts to say it should perhaps not have been 
withdrawn in the first place.

A US Food and Drug Administration (FDA) 
advisory panel in March voted unanimously 
to allow the drug, Tysabri, back on the market 
with some restrictions. Their decision followed 
a two-day meeting at which people who had 
benefited from the drug tearfully testified that 
the treatment was their only hope.

Tysabri launched in November 2004 after 
a fast-track approval from the FDA. Three 
months later, the drug’s makers, Elan and Biogen 
Idec, withdrew it after discovering that a rare 
brain infection called progressive multifocal 
leukoencephalopathy (PML) had struck two 
people and killed one.

Experts say the abrupt halt and return to 
market demonstrates a need for less drastic 
reactions when the FDA first learns of serious 
side effects.

“The FDA has really got to have more 
alternatives than just an on-off switch,” says 
Raymond Woosley, president of The Critical 
Path Institute, an independent institute that 
evaluates the drug approval process. “[The 
system] ignores the realities of science.”

Once a treatment is on the market, the 
FDA cannot pull it off the shelves unless the 
information on its label is fraudulent. But 

the agency can use its power to persuade a 
company to withdraw it. About three percent 
of approved drugs are withdrawn after release, 
but only one drug—Lotronex for irritable 
bowel syndrome—has previously been 
returned to the market.

Following Tysabri’s withdrawal, the FDA also 
halted clinical tests of at least one other drug 
in its class—GlaxoSmithKline’s 683699, which 
was in phase 2 trials. Officials at the FDA would 
not comment on the status of the other drugs in 
development.

Scientists had warned more than ten years 
earlier that those who take Tysabri or others 
in its class may be at risk for infection (Nat. 

Med. 11, 359; 2005). Tysabri works by blocking 
immune cells called lymphocytes from entering 
the central nervous system—a mechanism that 
may also weaken the immune system.

A study conducted after the companies 
withdrew the treatment showed that the risk of 
developing PML is 1 in 1,000 (N. Engl. J. Med. 
354, 924; 2006). Other studies on the drug’s 
efficacy were also incomplete at the time of the 
withdrawal.

Still, the FDA and the companies had to take 
some sort of action to show the public that 
they are committed to safety, says David Feigal, 
former director of the FDA’s Center for Devices 
and Radiological Health.

“Nobody knew the scope of the problem,” adds 
Karl Kieburtz, chairman of the advisory panel 
and a professor of neurology at the University 
of Rochester. “In the absence of information you 
have to act on the principle of ‘do no harm.’”

As a condition for reapproval, the advisory 
committee recommended that Tysabri not 
be used along with other multiple sclerosis 
drugs. The panel also said that everyone who 
takes Tysabri must be registered and that they 
can only receive the treatment at authorized 
centers.  As of 21 March, FDA officials had not 
yet announced their decision to allow the drug 
back on the market, but are expected to follow 
the committee’s advice.  

Emily Waltz, New York

US drug approval ignores science’s subtleties, experts say

WITHDRAWN
REAPPROVED

REAPPROVED

Once and again: Withdrawn in February 2005, 
Tysabri is likely to return to the market.
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The most popular medicines for attention 
deficit hyperactivity disorder (ADHD) are 
widely abused, according to the latest damning 
report on the controversial subject. ‘Abuse-proof’ 
alternatives are increasingly becoming available, 
but they are not as effective as the addictive 
medicines, doctors say.

ADHD drugs such as Ritalin and Adderall are 
stimulants that help to enhance concentration by 
boosting levels of the ‘feel-good’ neurotransmitter 
dopamine—a feature they have in common with 
cocaine. The number of Ritalin prescriptions 
soared during the 1990s, but reports on its illegal 
use quickly began to follow.

The most recent report in February showed 
that more than 7 million people in the US have 
abused ADHD stimulants, and as many as 
750,000 teenagers and young adults show signs of 
addiction (Drug Alcohol Depend. published online 
15 February 2006; doi:10.1016/j.drugalcdep.200
5.12.011). A US Food and Drug Administration 
(FDA) panel also warned in February that the 
stimulants may pose a risk for heart failure.

The warning emerged after reports of 25 deaths 
and 54 cases of cardiovascular problems in adults 
and children between 1999 and 2003. Scientists 
say years of study are needed to understand 
exactly how the drugs affect the heart.

But psychosocial stimulants are still the best 
available drugs for quelling common ADHD 
symptoms such as inattention and hyperactivity, 
say doctors. “At the end of the day, stimulant 
medications just work so nicely and people 
tolerate them really well,” says psychiatrist Joel 
Young, medical director of the Rochester Center 

for Behavioral Medicine in Minnesota.
Partly in response to the stigma surrounding 

stimulants, a few pharmaceutical companies 
are developing abuse-proof ADHD treatments. 
In 2002, Eli Lilly released the nonstimulant 
Strattera, which boosts concentration by 
increasing the levels of another mood-regulating 
neurotransmitter known as norepinephrine.

More recently in March, California-based 
Cortex Pharmaceuticals announced promising 
results from phase 2 human trials for its drug 
CX717, which acts by boosting levels of glutamate, 
a neurotransmitter involved in learning and 
memory. Sparlon, a nonstimulant version of 
the popular sleep-buster drug Provigil, is also 

expected to receive FDA approval this year.
Drugs that trigger the release of dopamine 

create pleasant feelings that the brain can begin 
to crave over time. By targeting norepinephrine, 
Strattera theoretically skirts the potential 
for addiction, and was anticipated as a safe 
alternative to stimulants. But nearly four years 
after its release, it commands only about 15% of 
the market. Last year, the FDA also suggested that 
Strattera may cause suicidal thoughts in some 
children.

“Strattera is relatively a bust compared to 
Ritalin and Adderall,” says Lawrence Diller, 
a behavioral pediatrician in Walnut Creek, 
California. “Despite massive advertising and 
educational campaigning by Eli Lilly, the word 
on the street amongst physicians is that Strattera 
is a second-choice drug, at least in children.”

Drugs such as Strattera and CX717 are unlikely 
to match the highly effective stimulants, doctors 
say, and are primarily a choice for people who 
also suffer from other disorders such as anxiety 
or who may have a history of substance abuse.

Preliminary studies indicate that fast-acting 
versions of stimulant drugs—which induce 
euphoric feelings right away—may be more 
prone to abuse. If further studies hold up such 
findings, says Lenard Adler, director of the adult 
ADHD program at the New York University 
Medical Center, the industry could switch to 
longer-acting formulations of the same drugs. 
Companies might also develop new ways of 
delivering the drugs that would enable the safer 
use of stimulants.

Paroma Basu, Madison

Addictive drugs still best option for attention deficit disorder

The Spanish Health Ministry has launched 
a program to boost the country’s research 
output. The scheme will allow physicians to 
give up some of their clinical responsibilities 
in order to focus on research, but some 
researchers say it’s only a bandage fix for a 
larger problem.

Most biomedical research in Spain is 
carried out in public hospitals. But because 
physicians have to devote most of their time 
to clinical duties, the scheme is an important 
step toward boosting translational research. 
“I’ve saluted the measure with enthusiasm 
since it opens a key door—the recognition 
of the research time of researchers with 
healthcare contracts,” says Josep M. Antó, 
director of the Barcelona Municipal 
Institute of Medical Research.

Physicians who wanted to do research 

previously did so on their own time. The 
new scheme, launched in January, will 
primarily benefit those clinicians who are 
leading research projects funded by the 
health and science ministries, but will be 
expanded in the next few years. The health 
ministry’s Carlos III Health Institute (CHI), 
the primary funding agency for biomedical 
research, is expected to formalize the 
agreement with the regional health 
authorities.

Initially, 55 staff physicians with a PhD 
and a recognized research trajectory will be 
able to reduce their bedside time by one-
half. The CHI plans to provide $1.7 million 
to the regional governments to cover the 
salary of substitute physicians.

But the scheme unfairly benefits only a 
small fraction of physician-scientists, says 

Rafael Molina, a clinical biochemist at the 
Hospital Clínic of Barcelona. Molina says all 
physicians should be allowed to spend up to 
25% of their time on research.

The new program “might create two 
categories of hospital physicians, with the 
‘elite’ being represented by those engaged in 
research,” he says. Getting doctors involved 
in research may also affect their teaching 
duties, and further impoverish an already 
overburdened system, others caution.

Long-term solutions for improving 
Spain’s research will require the government 
to adopt radical reforms in the curriculum 
for medicine and other life sciences, says 
Antó, who notes that there is no model 
for a research-based career in Spain. “The 
problem seems to be deeply rooted,” he says.

Xavier Bosch, Barcelona

Spain takes aim at better clinical research schemes

Heavy dose: More than 7 million people in the US 
have abused drugs for attention deficit disorder.
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Global stem cell 
guidelines proposed

Concerned that conflicting rules on stem 
cell research worldwide stymie international 
collaborations, scientists in February proposed 
a set of global principles to guide the field. 
Among their suggestions, the panel said that 
laws should take into account advances in 
science, and that researchers should be free 
to do stem cell work abroad that is banned in 
their own country. 

The guidelines would not supersede 
national or state laws, but could steer the 
course of regions that lack stem cell policies. 
The panel, which included more than 50 
scientists, ethicists and journal editors from 
14 countries, plans to set up a website where 
researchers can discuss their local laws.

The panel’s effort began in 2004, long before 
the revelation that South Korean stem cell 
scientists had lied about their results. But the 
guidelines reflect the concerns raised in the 
aftermath (Nat. Med. 12, 4; 2006).

Of the 15 suggestions, 3 ask journal editors 
to be more scrupulous in accepting papers on 
stem cell research. Editors should encourage 
authors to disclose their exact role in the 
research, the panel said. They should also 
require authors to submit data verifying the 
authenticity of embryonic stem cell lines and a 
statement of compliance with the local laws.

Bush’s pick for FDA 
chief faces disputes

President Bush on 15 March nominated acting 
chief Andrew von Eschenbach as commissioner 
of the US Food and Drug Administration (FDA), 
but disputes in the US Congress over emergency 
contraceptives may stall his confirmation. The 
FDA has been without a permanent leader for 
most of Bush’s presidency.

The acting commissioner has served as 
temporary chief of the FDA since September 
2005. During that time, he retained his post as 
head of the National Cancer Institute (NCI), but 
now says he intends to resign from that position. 
The NCI funds research on drugs that the FDA 
has the power to approve or reject, and his dual 
role raised questions over potential conflicts of 
interest.

Democratic senators say they will stall von 
Eschenbach’s confirmation until the FDA makes a 
decision on the approval of the Plan B emergency 
contraceptive. Republicans and Democrats are 
also likely to debate other hot political issues such 
as drug safety and stem cell research.

Prior to von Eschenbach’s reign, Lester 
Crawford, who survived a tough Senate battle 
for confirmation, resigned after less than three 
months at the helm. Crawford had been acting 
commissioner since the previous permanent 
chief Mark McClellan left in 2004.

Companies renege on 
most follow-up studies

Drug companies have conducted fewer than 
one-third of the follow-up trials they agreed 
to undertake when their products received 
marketing approval, officials at the US Food 
and Drug Administration (FDA) said in 
February.

The postmarketing trials, also called phase 
4 trials, test the safety and efficacy of a drug 
after it enters the market. Pharmaceutical 
companies sometimes promise to conduct 
these studies in exchange for speedier review 
of their products.

But hundreds of studies remain unfinished, 
the FDA says, with one dating back as far as 
1955. Of 1,231 promised trials, drug makers 
completed 172 follow-up studies, or about 
14%. Nearly 65%, or 797, are pending or have 
not yet begun.

The percentage of unfinished trials has 
remained fairly constant since the FDA began 
closely monitoring the issue in 2002. That year, 
nearly 61% of promised trials were pending.

Embattled Harvard 
president to step down

After a stormy but brief reign, Larry Summers 
stepped down in February from his post 
as president of Harvard University. His 
resignation, which goes into effect on 30 June, 
raises questions about the future of science at 
Harvard and about his successors’ ability to 
govern the university’s vocal faculty.

Summers pushed for better science at 
Harvard, championing stem cell research and 
supporting a new campus space dedicated to 
science. But his overbearing personality and a 
series of offensive missteps, say many faculty, 
weakened his ability to be an effective leader.

Summers’ troubles began only months after 
he took office in July 2001, when he alienated 
the popular African-American studies expert 
Cornel West. Faculty sentiment against 
Summers hardened after a well-publicized 
debacle in January 2005, when he suggested 
at a conference that biological differences 
between the sexes could explain why so few 
women become top scientists. Two months 
later, Harvard’s Faculty of Arts and Sciences 
passed a vote of no confidence in the president.

Following that, faculty, particularly those in 
the arts and sciences, became openly critical 
of Summers. His resignation came one week 
before the department had planned another 
vote of no confidence.

Private-sector funds are increasingly producing 
the most influential medical research, according 
to a study published in March. The findings 
raise questions about industry’s influence over 
science.

Between 1992 and 2001, about 60% of 
papers were from studies funded by various 
government agencies. But the proportion of trials 
funded by industry during that time increased 
from less than 20% to 56% in 2001, surpassing 
funding from all other sources (see figure). Results from randomized, controlled trials—which 
are often the most influential papers—were funded almost exclusively by companies (BMJ 
published online 17 March 2006; doi:10.1136/bmj.38768.420139.80).

Companies often steer their research toward diseases that generate the highest profits, 
rather than toward maladies, such as malaria, that disproportionately affect the developing 
world. Knowing that journals favor papers that are likely to be cited more often, the private 
sector might be using publications to promote these interests, the authors, researchers from 
the University of Ioannina in Greece, said.

The researchers examined the 30 most-cited journal articles each year from 1994 to 2004. 
Because there have been fewer citations for the years 2002 to 2004, they combined data from 
those years into a single entry. About 43% of papers from 2002 to 2004 were funded, at least 
in part, by industry.

Industry-funded studies 
see dramatic rise
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News briefs written by Emily Waltz.
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The proportion of industry-funded studies 
has more than doubled over the past decade.
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Six a.m: the tingly foam of toothpaste runs in 
rivulets through millions of drains in the city and 
into its sewers. Seven a.m: soap and shampoo 
mingle in a frothy deluge and seep into the 
watershed. Ten a.m.: a pulse of unabsorbed 
caffeine heads toward the waterways when the 
citizens relieve themselves after a morning cup 
of coffee.

The city’s sewers each day soaks up its citizens’ 
routines, taking in a steady stream of products. 
Toothpaste and shampoo may be harmless 
enough, but the waste also collects a wide array 
of medicines people take. Most drugs are poorly 
absorbed and metabolized by the body, so it is 
not unusual that the majority of a drug would 
end up intact in the urine. Because all water goes 
through toilets at some point, these artificial 
compounds, some quite difficult to break down, 
can eventually find their way into the city’s water 
supply—even bottled water.

Until recently, few tests could detect drugs at 
the low levels they are found in sewers, but more 
sensitive techniques are now allowing scientists to 
track these compounds through the ecosystem.

What they’ve found is that medicines and 
personal-care products are nearly ubiquitous 
in the water supply. There are on average 
nearly 20 different drugs in a waste stream, says 
Dana Kolpin, a research hydrologist at the US 
Geological Survey’s Iowa Water Science Center 
in Iowa City. “Every wastewater treatment plant 
we’ve looked at to date,” he says, “we’ve found 
stuff.”

Only the most naive environmentalist would 
argue that all chemicals are bad and, so far, most 
experts are hesitant to sound a general alarm 
about pharmaceuticals in wastewater. The 
field is still in its infancy, however, and recent 
discoveries have started to fuel concern about 
this unanticipated source of pollution. If the 
trend continues as it is expected to, it will pit 
clean drinking water and modern medicines, two 
cornerstones of the revolutions in public health, 
at direct odds with each other.

Fluoride to fluoxetine
The list of compounds in wastewater—and by 
extension in the environment downstream—is 
a veritable medicine cabinet, stocked with 
common over-the-counter drugs such as 
ibuprofen, exotic cancer chemotherapies 
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and everything in between. The blockbuster 
antidepressant Prozac (fluoxetine) has appeared 
everywhere from Canadian lakes to Texas fishing 
streams. An analysis of the Po River in northern 
Italy even allowed researchers to quantify local 
cocaine use, with the surprising finding that 
residents nearby consume about 3,000 pounds of 
the illicit drug each year1. Traces of prescription 
heart medications and caffeine have even found 
their way into the Atlantic Ocean.

Most of the drugs appear in concentrations 
of a few parts per trillion in streams, making 
it difficult to isolate them from water. At those 
doses, the risk they pose is probably small, but 
experts note that some drugs persist in the 
environment and might accumulate over time.

In Europe, water-quality institutes have been 
tracking pharmaceutical pollutants for more 
than a decade, partly because countries such as 
Germany and Switzerland do not chemically 
disinfect wastewater. Instead, those countries 
rely on physical filtration and sedimentation 
systems to remove biological contaminants. 
The technique effectively removes potential 
pathogens, but it seems to leave many chemicals 
intact.

Most of the European work has focused 
on the most potent drugs from a biochemical 
perspective—such as antibacterials, antibiotics 
and endocrine-active compounds, which 
include natural and synthetic steroids. These 
compounds often accumulate in the food chain, 

and laboratory and field studies suggest that 
they may be able to feminize the males of some 
species, rendering them infertile.

Because pharmaceutical compounds are 
tested for human toxicity at doses several 
orders of magnitude higher than those found in 
wastewater, the direct medical impact on people 
of this pollution stream is harder to assess. “This 
is definitely more of an ecological topic with 
regards to risk assessments,” says Michael Dodd, a 
postdoctoral fellow at the Swiss Federal Institute 
of Aquatic Science and Technology.

But there could be an indirect effect by 
promoting resistance to antibiotics. Apart 
from antibiotics in urine, waste streams have in 
recent years acquired a substantial flow of the 
disinfectant triclosan, as soap manufacturers 
have added this chemical to a vast collection of 
‘antibacterial’ products. By giving pathogens a 
diluted preview of newer antimicrobials, the 
water streams might allow them to develop 
resistance even before encountering a host.

Soap and sanitation
Sewers are notorious for their ability to trigger 
epidemics, and some cities in developing 
countries still weather regular bouts of cholera 
and diarrhea. Making sure that all human 
excrement gets disinfected before entering the 
watershed is a difficult, but necessary, task.

But many US cities pool raw sewage and 
rainwater from the streets and then subject 
the combined stream to treatment. In the case 
of heavy rainfall, runoff from the streets can 
surpass the treatment capacity, sending raw 
waste overflowing into surrounding waterways, 
where it can be pulled back into the drinking 
water system.

Regular tests for the intestinal bacterium 
Escherichia coli can identify serious overflows, but 
the test is insensitive and slow. But in an example 
of a drug in wastewater proving to be beneficial, a 

Drugs down the drain

Remnants of everything in your medicine cabinet can now 
be found in the water supply. Alan Dove asks, should you 
be worried? 

Bad chemistry: Common medicines and the compounds into which they break down are 
entering the food chain–and could affect your health.
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common heart medication found in most waste 
streams has provided the solution2.

Scientists at the University of California 
in Berkeley were looking for methods to test 
whether pharmaceutical compounds were 
breaking down after their discharge into the 
environment. But they first had to determine 
whether the compounds are degraded in the 
wastewater treatment plants. They chose Inderal, 
a popular treatment for high blood pressure that 
is found in most sewers. Inderal (propranolol) 
exists as a mixture of two mirror-image isomers, 
or enantiomers. The researchers found that in 
treated wastewater, one enantiomer of Inderal 
degrades faster than the other, but in untreated 
waste, the two degrade equally fast.

“Serendipitously, it turned out that we had 
a tracer which told us whether the compounds 
had been through a wastewater treatment 
plant,” says David Sedlak, professor of civil and 
environmental engineering at the University of 
California in Berkeley.

A field test of the new technique revealed that 
raw sewage leaks—and the associated health 
risks—may be more common than previously 
believed. “When we employed this tool in surface 
waters, we found that there were a number of 
locations where the pharmaceutical was coming 
from raw sewage, and not from [treated] 
effluent,” says Sedlak.

The researchers are now looking into other 
common drugs in wastewater, in the hope of 
developing a panel of standardized tests that 
could indicate sewage overflows quickly and 
reliably.

Fish pharming
Assessing the risks to people from pharmaceutical 
waste is a high priority, but ecologists are also 
concerned about what these drugs could do to 
other organisms. There is no question that at 
least some drugs move from wastewater into 
the food chain: the invasive zebra mussels of 
US freshwater lakes contain detectable amounts 
of fluoxetine, for instance, as do at least some 
species of freshwater fish. Other compounds, 
particularly steroid hormones, could be 
responsible for feminizing some male fish and 
disrupting reproduction3.

Researchers in the field are also starting to ask 
how the ecosystem affects the drugs, and whether 
the chemicals might break down into dangerous 
compounds.

“The analytical methods are pretty much 
focused on the parent [compound], so if there 
are conjugates or if there are other degradation 
products, you’re not going to see those,” notes 
William MacCrehan, a research chemist at the US 
National Institute of Standards and Technology 
in Gaithersburg, Maryland.

MacCrehan and his colleagues have discovered 
that acetaminophen—one of the most abundant 
drugs in wastewater streams and the active 
ingredient in the fever reducer Tylenol—reacts 
readily with the chemicals in standard chlorine-
based water treatments4.

The byproducts include benzoquinone, a 
compound the US Occupational Safety and 
Health Administration warns “may be fatal if 
swallowed, inhaled or absorbed through the 
skin.” The researchers note, however, that the 

complete treatment might further degrade the 
chemicals into hydroquinone, which is commonly 
prescribed as a topical skin-bleaching agent.

Turning a nonprescription painkiller into a 
prescription dermatology drug is certainly a novel 
use for a sewage plant, but the bigger question is 
what happens to the breakdown products after 
they are released into streams. “It’s so early in the 
game nobody knows what they’re going to do in 
the environment,” says MacCrehan.

At least one entrepreneur is taking an unusual 
tack and trying to harness the drugs in waste 
streams (see sidebar), and other groups are 
trying to find ways to cut down on this source of 
pollution. For instance, researchers at the Swiss 
institute are working on a product they call the 
NoMix toilet, which would separate urine into 
its own waste stream. Because urine carries the 
majority of secreted drugs, the approach would 
allow cities to isolate the chemicals more easily.

If the concerns over the chemicals grow, 
the timeline of a typical day might have to 
accommodate an entry more along these 
lines—five a.m.: sanitation truck stops in front 
of a house and picks up several sealed containers 
of yellowish liquid.

Alan Dove writes for Nature Medicine from 
New York.
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Toilet maker mines medicines from waste
Drugs in the water supply might be a frightening concept for most people, but to Earl Braxton, it presented a business 
opportunity. In 1991, Braxton watched doctors dispose of needles after a chemotherapy treatment and noticed 
that they took special care to avoid letting the drugs slip into the waste stream.“I realized right away that there 
was a hell of a business there,” says Braxton.

Braxton is president of the Michigan-based Pharmaceuticals.org, a drug-development firm with an unusual 
parent company: portable-toilet maker Porta-John Systems, Inc., which Braxton also heads.

Despite the care lavished on the needles, the majority of the cancer drug leaves the hospital in the body of the 
patient, and eventually enters the sewer system. Braxton says he was surprised to learn that even people who 
have not taken any drugs secrete copious amounts of potentially useful compounds. The clot-buster enzyme 
urokinase occurs naturally in human urine, for instance, but pharmaceutical companies spend a lot of money 
making it in cultured cells.

Braxton has no formal research training, but armed with some basic biochemistry equipment, he easily 
isolated urokinase from urine. He has also successfully purified such biotechnology blockbusters as 
erythropoietin and human growth hormone from human waste.

“I had a major pharmaceutical company tell me there’s no such thing as cheap protein, and I was pumping out protein by the drum-full,” 
Braxton says.

Urine-derived drugs are not unheard of—Wyeth’s Premarin, isolated from the urine of pregnant mares, is a highly successful treatment for 
the symptoms of menopause. And Braxton certainly had access to billions of gallons of urine. But he quickly discovered that drug makers find 
human urine harder to stomach.

With only a slight adjustment in their techniques, Braxton’s company began isolating small-molecule drugs from urine, hoping that 
companies would be more interested in selling these recycled synthetic compounds. Braxton says his affinity column–based process, for which 
he has filed patents, can easily isolate many over-the-counter and prescription drugs. The work has not reached peer-reviewed journals, however. 
“It works,” Braxton says, but, “I’m Earl Braxton, toilet pumper, who the hell’s going to publish it?”—AD

Entrepeneur Earl Braxton (inset) 
has patented his drug-purifying 
methods.
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the homes of those infected, or into crack dens and homeless shelters. They 
detained and treated a small number of people who refused to adhere to 
treatment. Hospitals began reporting information on numbers of drug-
sensitive and drug-resistant TB.

The rigorous city-wide surveys documented a massive increase in drug-
resistant TB and convinced the government to put in the resources needed 
to control the epidemic. Within a year, rates of TB began to come down, 
faster than anyone had anticipated, eventually plummeting by 80%.

A less forceful leader might have squandered the resources, says Larkin. 
“It’s very difficult to say no to him. He gives you tremendous hope and 
vision that what you’re working for is not a waste of time—that it will 
make a difference.”

In 1996, Frieden left for India and spent nearly six years helping control 
TB there. But after the events of 11 September, Frieden was asked to come 
back as New York City’s health commissioner. “I was born in New York, 
went to medical school here, did my health training here, and so I felt a pull 
to come back,” he says. But first, he downloaded health statistics for the city 
and found that smoking was the biggest killer. He didn’t accept the position 
until the mayor, Michael Bloomberg, had assured him that he would fully 
back him on what was sure to be an ugly political fight.

Frieden won that battle, but several other schemes—including the one 
on diabetes and another on HIV testing—have also been controversial.

With more than 100,000 HIV-positive people, New York is the epicenter 
of the AIDS epidemic in the US. Testing for HIV requires a separate written 
form of consent, which Frieden says is a huge barrier and allows people to 
unknowingly engage in risky behavior and infect others. He is advocating 
for laws to require only oral consent, and to be able to track people on 
treatment as with other infectious diseases. Under his plan, doctors would 
offer a test for HIV along with routine tests for cholesterol and diabetes.

But the plan steamrolls over concerns of privacy and stigma, critics say.
“An HIV test is not like a cholesterol test or even for another sexually 

transmitted infection,” says Marjorie J. Hill, interim executive director of 
the advocacy group Gay Men’s Health Crisis. “HIV has very significant life 
consequences if a person is positive and a person needs to understand that 
before they get tested,” Hill says.

“This isn’t about public health. This is more about public corralling,” 
adds Terri Smith-Caronia, director of New York City public policy for 
Housing Works, an HIV/AIDS advocacy group.

The advocacy groups will go head to head with Frieden in a series of 
public meetings on the topic, but some experts on the state’s AIDS advisory 
council are already convinced. Frieden says when so many people are getting 
infected and dying, it is the government’s job to step in and help. 

“There’s a poem, ‘the grave’s a fine and private place,’” he says. “I 
understand privacy concerns, but you also have to recognize that society 
has a moral imperative to try to provide care.”

Apoorva Mandavilli, New York

Thomas Frieden
It’s not often that the health official of a city makes global 
headlines—even when the city in question is New York. With 
his daring policies on HIV, diabetes and smoking, Thomas 
Frieden is putting New York on the map.

For a few months before he entered medical school, Thomas Frieden 
lived in Stanton, Tennessee, a small, rural area so poor that few residents 
had telephones. Sent by the Appalachian Student Health Coalition, a 
community outreach program led by volunteers, Frieden rode his bicycle 
for five days to the predominantly black town.

Frieden’s job was to find out why a community health center in Stanton 
was underutilized. With little idea of how to design a survey, he came up 
with a brute-force scheme: using census maps, he selected 500 households at 
random and, over the next two months, visited each one. He then tabulated 
the results on an adding machine, using up an entire case of paper.

What he found was deceptively simple: people weren’t using the clinic 
because most didn’t know it existed. Many of those who knew didn’t realize 
that it had a sliding fee scale, or that it would send a van to pick them up. 
“The people who knew were the ones who didn’t need to know, who were 
more mobile, who could go to Memphis for their cure,” Frieden recalls.

The lessons Frieden learned then still stand him in good stead. When 
he arrived in 2002 to become New York City’s health commissioner, he 
immediately launched a series of surveys to find the most pressing health 
concerns in the city. “If you can’t measure it, you can’t manage it,” he says.

Once again, the results were clear: people were dying of smoking-related 
illnesses and chronic ailments such as diabetes and cancer, and not from 
the infectious diseases that health departments have traditionally tackled. 
“We had nobody in the department working on cancer, diabetes and heart 
disease—zero, zero,” Frieden says.

With his characteristic directness, Frieden set out to change things. 
He established centers in the three parts of the city with the worst 
health outcome. In March 2003, he banned smoking in public places in 
the city—which he says has resulted in 200,000 fewer smokers. And in 
January, he launched a controversial scheme to begin monitoring the blood 
sugar levels of diabetics. But he has also retained a focus on infectious 
diseases, distributing greater numbers of clean syringes and condoms, and 
advocating for HIV tests to become a part of routine medical care.

“Frieden has a much broader perspective than any public health official 
I’ve ever encountered,” says Neil Calman, president and chief executive 
officer of The Institute for Urban Family Health, a network of community-
based health centers. “He is willing to take on unpopular opinions to 
promote issues that he thinks are in the public’s interest.”

This is Frieden’s second stint in the city’s health department. His first 
was in the early 1990s, when the city was in the grip of a grim tuberculosis 
(TB) epidemic. HIV-positive individuals, immigrants, prison guards and 
healthcare workers were all falling victim. Hospitals spent millions of dollars 
on infection control, but with no follow up, most people didn’t complete 
their treatment regimens. There were laws in place to detain people who 
didn’t adhere to their treatment, but they were not enforced. 

It was not uncommon to see people infected with TB smoking and 
chatting with HIV-positive individuals in the waiting room, recalls Chris 
Larkin, who was then on the city’s TB team. “Frieden came and cleaned all 
that up, he cleaned it all up,” she says.

In May 1992, at just 32, Frieden became director of the TB program. Over 
the next few months, staff collected data from every laboratory in the city. 
They encouraged those infected to go to clinics. If that failed, they went to 

“There’s a poem, ‘the 
grave’s a fine and private 
place.’ I understand privacy 
concerns, but society has 
a moral imperative to try to 
provide care.”
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