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Researchers probe the real effect of placebos
For a phenomenon so often disparaged as a trick 
of the mind, the placebo effect has a starring role 
in medical research. But spurred by renewed 
debate on how clinical trials are designed, a 
handful of researchers are beginning to rethink 
placebos’ use in clinical trials.

“‘Placebo effect’ is a catch-all phrase that 
involves a lot of things,” says Kathleen Propert, a 
biostatistician at the University of Pennsylvania 
who studies clinical trial design. “I think if we 
understood the individual pieces, we could use 
it more effectively.”

Over the past five decades, placebos—sham 
treatments that mimic the therapeutic effects 
of real drugs or interventions—have become 
indispensable control measures in judging 
the efficacy of new therapies. Based on studies 
conducted in the 1950s, researchers estimate that 
one in three people responds to placebos. The 
effect may be much higher for conditions with 
a strong psychological component such as pain 
and depression.

Prescribing placebos is generally considered 
unethical, but a recent study found that many 
doctors in Israel still do so (Br. Med. J. 329, 944–
946; 2004). More commonly, researchers rely on 
placebos to isolate the nonspecific effects of a 
drug—such as the feedback a patient gets from 
the physician, the patient’s expectations about 
whether the condition will improve, or the 
natural course of the disease—from the 
physiological properties of the drug itself.

Although placebos are used in nearly every 
clinical trial, however, researchers do not agree 
on what the placebo effect is, or even whether 
it exists. An analysis of 114 published trials 
found that placebos are statistically no more 
effective than no treatment at all, except in studies 
where patients subjectively rate their level of pain 
(N. Engl. J. Med. 344, 1594–1602; 2001).

Some researchers say the placebo effect may 
simply be false reporting from patients who 
tell their doctors what they want to hear. “I’m 
actually dubious that it occurs,” says Robert 
Temple, director of the Office of Medical Policy 
at the US Food and Drug Administration.

Still, there is increasing evidence for the 
physiological basis of placebos. For instance, 
using functional magnetic resonance imag-
ing, University of Michigan researchers have 

localized placebo response to pain medicine to 
a distinct area of the brain: patients whose brain 
scans show the strongest response also reported 
the greatest pain relief (Science 303, 1162–1167; 
2004). Another team at the University of Turin 
in Italy demonstrated the effect of placebos on a 
single neuron in patients with Parkinson disease. 
The researchers showed that saline injections 
mimic the therapeutic effects of drugs such as 
L-Dopa (Nat. Neurosci. 7, 587–588; 2004).

Even among the skeptics, few researchers 
dispute that placebo controls are necessary for 
good science—but the controls do not behave 
as predictably as researchers would like. “More 
than any other phenomenon, the placebo effect 
is exquisitely sensitive to the context,” says Ted 
Kaptchuk, assistant professor of medicine 
at Harvard University. “But science is about 
isolating phenomena from their context.” 
Kaptchuk notes that in their last trial, he and his 
colleagues used two different informed consent 
forms—and patients’ response to treatment 
differed depending on which form they used.

Some researchers suggest expanding trials 
to include a group of subjects who receive no 
treatment at all, as this group would provide 
a baseline with which to compare both the 
placebo and the treatment groups. Others 

propose using active placebos that mimic the 
side effects of real drugs, to better mask whether 
a patient is receiving a drug or a placebo. But 
withholding treatment and subjecting patients 
to the side effects of drugs without their benefits 
both raise ethical concerns.

Scientists may also mistakenly assume that the 
patients don’t know whether they are receiving 
the drug or a dummy pill. “We discovered that 
most people were able to tell, the tip-off being 
side effects,” says Roger Greenberg, professor of 
psychiatry at the State University of New York 
Upstate Medical Center. Asking patients what 
they think they got might solve that problem, 
Greenberg says.

Tweaking standard clinical trial paradigms 
might allow researchers to unravel how patient 
expectations influence the outcome. For 
example, the balanced placebo design uses four 
groups of subjects. One group knows it received 
the drug and a second group receives the drug 
but is told that it is a placebo; two groups of 
patients receiving placebo are likewise either told 
the truth or told they are receiving the drug.

In one study using this paradigm, only 
subjects who were told they were getting caffeine 
and were given the substance showed an increase 
in blood pressure and irritability. Participants 
who were given caffeine but believed it was a 
placebo did not show those effects.

In another approach, dubbed the open-
hidden paradigm, researchers administer the 
same drug to two groups of patients—openly to 
one group of patients and covertly to another. 
Patients in one study who did not know they 
were being given morphine only felt half of 
the drug’s effect, when compared with patients 
who knew (Prevention and Treatment 6, 2003, 
http://journals.apa.org/prevention/volume6/
pre0060001a.html).

Not taking into account how patients’ 
expectations influence the results of clinical 
trials can lead to wrong conclusions about a 
drug’s efficacy, says Fabrizio Benedetti, 
professor of physiology at the University of 
Turin, who developed the open-hidden 
paradigm. But a consensus on how clinical trials 
should change to accommodate the new insights 
into placebos is unlikely for the present.

Alla Katsnelson, New York

In response to a placebo, a neuron in the sub-
thalamic nucleus shows a dramatic reduction 
in firing rate and bursting activity.

C
ou

rt
es

y:
 F

ab
riz

io
 B

en
ed

et
ti,

 U
ni

ve
rs

ity
 o

f T
ur

in

p106 Smoke and 
mirrors: University of 
California faculty say 
the tobacco industry 
manipulates data.

p110 First lady: 
Susan Hockfield 
takes the helm at 
the Massachusetts 
Institute of Technology.

p111 Picture perfect: 
Medical imaging 
techniques are 
becoming increasingly 
accurate.



N E W S

106 VOLUME 11 | NUMBER 2 | FEBRUARY 2005  NATURE MEDICINE

Tobacco money sparks squabble at California universities
A row is brewing between University of California 
(UC) administrators and faculty members at the 
UC’s individual schools over whether to accept 
money given by tobacco manufacturers such as 
Lorillard Tobacco and Philip Morris.

The UC adminsitration has said that bans 
against accepting tobacco money violate 
academic freedom. But in response to faculty 
complaints, the matter is under review until 
14 March, when the UC academic council will 
resolve the issue. 

“In very short order this is going to explode,” 
says Stanton Glantz, professor of medicine and 
co-chief of the Tobacco Control Program of 
the UC San Francisco Comprehensive Cancer 
Center. “It’s going to be a very unpleasant fight.”

Since the 1950s, tobacco companies have 
poured millions of dollars into univer-
sity research. For instance, the University of 
California in 2004 received about $2.4 million 
in research funding from the tobacco industry.

But saying the industry has a 
long history of manipulating scientific 
research and producing fraudulent data, 
several institutions—including the Karolinska 
Institute in Sweden, the University of Geneva, 
at least nine Australian universities and more 
than 15 US institutions—have established bans 
against funds from the industry.

The UC San Diego Department of Family and 
Preventive Medicine banned tobacco money in 
January 2003. Since then, five other departments  
in the UC system have followed suit.

But UC administrators say that such bans vio-
late a fundamental, core value of the university: 
academic freedom. UC President Robert Dynes 
has said that no department should be allowed to 
refuse money based on the source of funding.

“Academic freedom has to be absolute or no 
one has it,” adds Lawrence B. Coleman, vice pro-
vost for research at the University of California.

The administration is required to seek faculty 
advice on policy, so the question was brought to 
the academic council, which declared the bans  
“unacceptable” and “a dangerous precedent.” 
If the council upholds its initial decision—and 
Coleman predicts it will—it could signal an end 
to the bans.

If that happens, “it will be the first time 
anywhere in the entire world” that a university 
overrules a faculty decision not to take tobacco 
money, notes Glantz.

Administrators at Ohio State University, Johns 
Hopkins University and Harvard University all 
support the bans at their schools of public health. 
“[The tobacco industry] specifically funds things 
to obfuscate the scientific data relating tobacco 
smoke to health effects,” says Alfred Sommer, 

dean of Johns Hopkins University’s Bloomberg 
School of Public Health. Sommer says the 
companies also fund research on issues—such as 
air pollution—that divert attention away from 
the ill effects of smoking.

One controversial tobacco-funded study, 
conducted at the UC Los Angeles, concluded 
that secondhand smoke does not increase the 
risk of lung cancer and heart disease (Br. Med. 
J. 326, 1057–1067; 2003). The study chalked up 
more than 150 comments in the journal and was 
widely cited by tobacco companies.

Principal investigator James Enstrom says 
the industry did not influence the design or out-

come of the study, and that he was “blindsided” 
by the vehement attacks against his work.

For his study, Enstrom used a database 
compiled by the American Cancer Society. 
But the organization has said that the dataset 
is not appropriate for analyzing the effects of 
secondhand smoke. Partly in response to 
Enstrom’s study, it recently barred its grant 
recipients from accepting tobacco money.

Some researchers worry about establish-
ing a precedent from banning funds from any 
particular organization. “I think it is not right 
to demonize one industry,” says Michael 
Kleinman, adjunct professor of community 
and environmental medicine at the University 
of California at Irvine.

Others say that academic freedom is being 
invoked to obscure a larger issue. “What the 
policy really does is to create no internal forum 
in which someone like [Glantz] could raise 
the issue of whether the university is being 
corrupted, whether by a tobacco company or the 
pharmaceutical industry, or other sponsor, donor 
or contractor,” says Robert Meister, professor of 
political science at the UC Santa Cruz.

The dispute might ultimately go to the 
UC Board of Regents, who in 2001 voted in a 
university-wide ban on tobacco investment. 

Charlotte Schubert, Washington D.C.

Spain launches cancer research project
Spain’s Catalan government has approved a 
collaborative effort on cancer research with 
New York’s Memorial Sloan-Kettering Cancer 
Center.

The regional government is set to provide 
$34 million over four years to fund a new 
program on metastasis research at the 
Barcelona-based Institut de Recerca Biomèdica 
(IRB). The program will focus on translational 
research on metastasis and involve up to eight 
research teams, including one led by Catalan 
Joan Massagué, chairman of Sloan-Kettering’s 
Cancer Biology & Genetics Program.

“If we intend to establish a program 
coordinated between Barcelona and New York, 
then the standards of quality and productivity 
must be similar,” says Massagué, who has been 
an advisor of the IRB for the past few years.

Massagué’s lab at Sloan-Kettering studies 
the role of the TGF-beta signaling pathway in 
cell regulation and disease and, more recently, 
the mechanisms for tissue-specific metastasis. 
At his lab in New York, he coordinates an 
international program with 250 researchers 
and an annual budget of $30 million.

“Massagué’s work on metastasis represents 

a fantastic opportunity to bring together 
cancer researchers nationwide,” says Francisco 
Real, an oncology researcher at Barcelona’s 
Municipal Institute of Medical Research. 
But the government should also promote 
other, more low-profile projects, Real adds. 
“This kind of actions of the government to 
try to respond to the project of a high-profile 
Spanish researcher rather than the existence of 
a long-term scientific effort is deplorable.”

Spain has unsuccessfully tried to lure 
Massagué several times. In October 2004, when 
Massagué was being honored for winning 
the highest scientific award in Spain, he said 
research in Spain is “underdeveloped” and 
that the work he was undertaking at New York 
would be “unthinkable” in his native country.

Barcelona’s Hospital Vall d’Hebrón will 
provide the new IRB program with 3,500 
tumor samples to help researchers identify 
clinical and genetic markers for metastasis. 
This might help oncologists predict which 
tumors are most likely to metastatize and 
when, thereby anticipating both prevention 
and treatment.

Xavier Bosch, Barcelona

The University of California is debating whether 
to accept grants from the tobacco industry.
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Iressa’s fall from grace points to need for better clinical trials
The much-hyped cancer drug Iressa is show-
ing worrying signs that it may not live up to 
its promise: clinical trial results released in 
December showed the drug does not prolong 
survival in patients with non-small cell lung 
cancer. Some scientists say the disappointing 
results underscore the need for clinical trials 
designed specifically to test targeted therapies.

In January, Iressa’s manufacturer AstraZeneca 
withdrew the application for its approval in 
Europe, saying results from the clinical study 
made it unlikely that it would meet approval 
requirements. The announcement surprised 
some oncologists, who say Iressa and similar 
drugs have a promising future in a small group 
of patients.

“I’d be disappointed if [AstraZeneca] folds 
up its tent and goes home,” says David Johnson, 
president of the American Society of Clinical 
Oncology. An AstraZeneca spokesperson says 
the company will continue to sell the drug but 
will not actively market it. AstraZeneca also 
plans further analysis on subpopulations from 
the clinical trial.

Earlier studies had showed that Iressa can 

significantly shrink tumors in ten percent of lung 
cancer patients, many of whom have a mutation 
in an enzyme targeted by the drug (Science 304, 
1497–1500; 2004, N. Engl. J. Med. 350, 2129–
2139; 2004). This mutation is most common in 
women, Asians and in those with adenocarci-
nomas, the most common type of lung cancer.

The US Food and Drug Administration 
(FDA) gave Iressa accelerated approval in May 
2003, under a program that allows the agency 
to revoke the decision if postmarketing clinical 
trials don’t support the initial results. The FDA 
says it will review details of the December study 
to see if a change in status is warranted.

The FDA approved a similar drug, 
Genentech’s Tarceva, in November 2004. Both 
drugs are thought to inhibit epidermal growth 
factor receptors involved in cancer cell growth. 
In clinical trials, Tarceva was shown to increase 
survival in cancer patients by two months.

“Most doctors believe there is no signifi-
cant difference between the two,” says Jennifer 
Temel, a clinician at Massachusetts General 
Hospital. Temel attributes the disparate out-
comes to small differences in study design. 

“We all have a handful of patients who have 
survived years because of [Iressa],” she says.

Iressa was heralded as key example of the 
potential of targeted cancer therapies. But its 
power may have been lost in the recent large-
scale trial. The 1,700 participants were part of 
the general patient population, rather than the 
subgroup most likely to respond to the drug.

Johnson says clinical trials must be designed 
to clarify the true potential of the growing 
number of targeted therapies. He and others 
are trying to change the way such drugs are 
evaluated. One solution is to better understand 
how a drug acts and why some patients respond 
before beginning large-scale trials.

Bruce E. Johnson, director of thoracic 
oncology at the Dana-Farber Cancer Institute 
says that, despite the setbacks, Iressa might 
prove more effective than chemotherapy in 
that key group of patients, and hopes similar 
drugs will continue to be developed. “The more 
agents we have to test and compare, the more 
opportunities to tailor-make treatments for 
specific individuals.”

Emily Singer, Boston

Logistical hurdles slow California’s lofty stem cell scheme
California’s new Institute for Regenerative 
Medicine is forging ahead with schemes to 
fund scientists for human embryonic stem cell 
research, possibly as early as May. But a rocky 
start for the institute’s oversight committee, 
which met for the first time in December, 
along with a laundry list of standards and 
procedures to resolve, may conspire against 
such ambitious plans.

Voted in by California’s citizens in 
November, the institute is intended to close 
the funding gap left by federal restrictions 
on the use of US federal dollars for stem cell 
work (Nat. Med. 10, 882; 2004). It is charged 
with distributing research and facilities grants 
totaling about $300 million each year for the 
next ten years.

But in early December, state senator 
Deborah Ortiz, who had been a strong 
supporter of the initiative, introduced 
legislation to close what she said were gaps 
in accountability created by the proposition. 
Among the changes proposed in the bill are 
patient protection guidelines and making 
public the deliberations of the institute’s 
working groups. The bill could be put to a vote 
in the next few months.

Much of the agenda for the meeting on 
17 December of the institute’s Independent 
Citizens Oversight Committee (ICOC) was 

scrapped after watchdog groups complained 
that the organizers gave inadequate notice 
of the meeting to the public. The committee 
instead limited itself to electing its chair and 
vice chair. Named to these posts were Robert 
Klein, a real estate developer from Palo Alto 
and campaign leader for the proposition, 
and Ed Penhoet, a San Francisco–based 
biotechnology entrepreneur.

Most of the postponed matters were taken 
up at a second meeting, held in Los Angeles 
on 6 January. At that meeting, Klein said he 
wants the institute to write its first checks to 
researchers by the end of May. That plan is in 
keeping with the short deadlines established 
by the initiative itself, all of which have been 
met or very nearly met.

But an array of logistical hurdles remain, not 
least of which is the selection of the 15-member 
working group of stem cell scientists that will 
both recommend criteria for successful grants 
and review the applications that come in. At 
the January meeting, the ICOC delegated 
members to begin this process.

Several research institutions—including 
those that lack medical centers—have already 
begun assembling proposals. For example, 
Robert Tjian, a molecular biologist at the 
University of California in Berkeley, says the 
university plans to seek support for work on 
stem cell differentiation and tissue engineering.

Watchdog groups say they plan to monitor 
the institute’s progress. Some of their concerns 
have already been resolved. For instance, Klein 
agreed in January to avoid holding an interest 
in any biotechnology or real estate company 
that could benefit from the institute. But 
critics say other members of the ICOC should 
also refrain from such affiliations.

Getting such issues settled at the outset 
is crucial, says Marcy Darnovsky, associate 
executive director of the Center for Genetics 
and Society, an Oakland-based advocacy 
group. “You build in the structure and the 
rules from the start, and that is what is 
happening now,” she says.

Jonathan Knight, San Francisco

Robert Klein, chair of California’s stem cell com-
mittee, says it will begin doling out funds by May.
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‘Sumo’ rats set researchers on hunt for obesity genes
The world’s fattest rats are the focus of a new 
joint project for scientists from India and the 
US. The researchers hope to identify and clone 
the genes responsible for the ‘sumo’ rats that 
weigh in at about 1.4 kilograms (3.1 pounds), 
about four times the standard weight for a rat.

“If, as we believe, this is a new obesity 
gene, it could have major implications,” says 
Nappan Veettil Giridharan, deputy director 
of India’s National Institute of Nutrition 
(NIN) in Hyderabad. The NIN maintains 
a colony of about 400 sumo rats in their 
twenty-first generation. Giridharan says 
all evidence indicates that the genes may 
differ from all obese rat models currently 
available.

Like other rodent models, the sumo 
rats serve as good paradigms for human 
disorders such as diabetes and infertility. 
But unlike the other models, these rats also 
develop cataracts and tumors, and their 
infertility is fully reversible with simple 
measures such as diet restriction. The rats 
also have kinky tails, not seen in any other 
obese models.

From day 35 on, the rats rapidly gain 
weight and their body shape gradually 

becomes rotund. Too fat to move, they lie 
supine with their heads close to the food 
pellets. They also show signs of rapid aging 
and die in about 18 months, compared with 
the normal three years, Giridharan says.

To map the mutation, Giridharan and his 

Fat rats at an Indian research institute may 
carry undiscovered obesity genes.

colleagues plan to cross the Indian rat with 
unrelated strains such as the Brown Norway 
and Fischer-344 strains. Genetic analysis 
on the resulting progeny will then help 
localize the mutation and ultimately 
clone it. DNA analysis will be carried out 
by the US collaborators, led by Jeffrey 
Friedman, at Rockefeller University in 
New York.

In 1994, Friedman and his colleagues 
cloned the obese gene and, in 1995, 
identified its product, leptin. Friedman 
showed that overweight mice with defective 
ob genes—and who cannot make leptin—
respond to injections of leptin by losing up 
to 30% of their body weight in two weeks.

The $500,000 cost of the project is to 
be shared by the US National Institutes of 
Health and the Indian Council of Medical 
Research (ICMR).

“We are ready to start the project right 
away and hopefully clone the gene in 
two years,” says Friedman. The ICMR is 
planning another large study to use the 
NIN rat to screen for potential obesity and 
diabetes drugs.

K. S. Jayaraman, Hyderabad

Scientists irked by ethicists’ alternatives for embryo research 

Stem cell scientists have a message for those 
who propose ethically friendly methods to 
alter human embryos: come on down and 
give it a shot.

“The ethicists seem to imagine that 
they can sit around a table and dream 
up these experiments,” says Doug 
Melton, co-director of the Harvard Stem 
Cell Institute. “They don’t seem to be 
cognizant of the enormous effort involved 
in proving even a small effect.”

In December, William Hurlbut, a 
Stanford University ethicist and a member 
of the President’s Council on Bioethics, 
generated a buzz when he suggested 
genetically or chemically altering human 
embryos so they cannot develop beyond 
the blastocyst stage. By doing so, Hurlbut 
said, scientists could pursue research 
without violating federal rules on 
embryonic stem cell research.

Hurlbut told the council that a process 
called ‘altered nuclear transfer’ may 
be able to generate functional cells 
from a blastocyte that cannot form a 
trophectoderm, the outer layer of cells 
that eventually forms the placenta. He 

suggested that scientists might be able to 
do this by deleting or blocking the action 
of the Cdx2 gene from the somatic cell 
nucleus before transfer and reinstalling it 
into the resulting embryonic stem cells.

Animal studies indicate that without 
Cdx2, a blastocyte can form an inner mass 
but cannot grow. Since the genetically 
altered embryo has no potential for 
life, Hurlbut notes, the process might 
mollify those who believe life begins at 
conception.

Melton says that it is not known 
whether Cdx2-deficient embryos die 
at the same stage as mice, and whether 
they could be used to produce stem cells. 
Research on these ideas would only divert 
energy and funding from more promising 
avenues, he says, and still might not 
satisfy opponents of stem cell research. 
“I am completely open to alternative 
approaches,” Melton says. “I just think this 
one is flawed.”

Proponents of Hurlbut’s idea may be 
underestimating the potential scientific 
obstacles, but the idea is worth a try, says 
Irving Weissman, director of the Cancer 

and Stem Cell Institute at Stanford 
Univeristy in California. The preliminary 
research is not complicated or costly, he 
adds, but it may yield nothing.

“I say go ahead and do the experiments, 
compete for funds,” he says. “But don’t 
think that you can use this politically to 
slow down even for a minute the kind of 
research we are going to do in California, 
Korea, Japan, Israel and elsewhere.”

Meanwhile, Hurlbut and Burnham 
Institute’s Evan Snyder plan to seek funds 
from California’s new stem cell research 
fund (See News, page 107). Snyder says 
their research will also explore targets 
other than Cdx2.

“We’ve just put out feet on the 
Plymouth Rock, we have a whole 
continent to explore,” Hurlbut says. “Why 
are we pretending we’re prophets, why not 
just go out and see what’s there?”

Tinker Ready, Boston

For more news and analysis go to

www.nature.com/news
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Developing nations 
create their own ‘Nobels’
Scientists in developing countries have 
adopted their own version of the Nobel Prizes. 
The Academy of Sciences for the Developing 
World, in collaboration with an Italian coffee 
company, Illycafe, in December launched the 
$50,000 Trieste Science Prize.

The prize, named for the Italian city that 
has played a key role in promoting science 
and technology in the developing world, 
will be awarded in a different scientific 
field each year. The first two prizes, to be 
given in 2005, will focus on biology and 
physics. Subsequent prizes will be awarded 
in mathematics and medical sciences (2006), 
chemical and agricultural sciences (2007), 
and earth and engineering sciences (2008). 

Organizers say the prize is designed to 
highlight the enormous contributions that 
developing-world scientists are making to 
international science. These researchers have 
been poorly represented in existing major 
scientific awards. Candidates must be nationals 
of developing countries and have conducted 
their research at institutions in developing 
countries. Rules and forms for nominations 
can be found on the academy website.
� http://www.twas.org

South Korea sets rules 
for stem cell research

South Korea in December announced new 
rules that would allow its scientists to clone 
human stem cells and develop treatments 
for 18 specific disorders, including diabetes 
and Alzheimer disease. The rules clarify a law 
passed in January 2004 that allows cloning for 
medical purposes only.

The new regulations permit fertility 
research, but ban commercial trade of eggs 
and sperm. Scientists can use leftover eggs 
from fertility clinics, after first obtaining 
consent from the donor couples. The rules also 
prohibit private companies from performing 
genetics tests on the general public. Several 
groups plan to file a petition against the 
new rules, saying the use of embryonic 
tissue for research purposes goes against the 
Constitution’s respect for human life.

South Korea has emerged as a leader in 
stem cell research: in February 2004, Seoul 
National University researcher Woo Suk 
Hwang and his colleagues became the first 
in the world to clone a human embryo and 
harvest its stem cells (Science 303, 1669–
1674; 2004).

In November 2004, Song Chang-hun 
of Chosun University announced that 
injecting stem cells from umbilical cord 
blood into the spinal cord of a paralyzed 
woman had restored her ability to walk. 
The results must be confirmed in other 
patients, but clinical trials of the technique 
are expected to begin soon.

Drug companies set to 
disclose trial results

The international pharmaceutical industry 
in January announced plans to make clinical 
trial results more publicly available. Under the 
voluntary agreement, set to begin on 1 July 
2005, new trials must be registered within 21 
days of their start.

Companies have one year after a drug is 
approved—or one year after trial completion 
for drugs already approved—to disclose clinical 
trial results. For reasons of confidentiality, the 
plan does not cover phase 1 clinical trials.

Pharmaceutical associations worldwide 
backed the plan, but some skeptics say the 
voluntary registry is a preemptive move to 
prevent stricter government regulations on 
results from failed or negative trials. Greater 
transparency may have brought adverse effects 
of some drugs, such as those associated with 
antidepressants and Cox-2 inhibitors, to 
light much sooner, the critics say. A group of 
leading medical journal editors said last 
year that they would only publish results of 
registered clinical trials.

The British Medical Journal reported in 
January that it had sent documents suggesting 
a link between the antidepressant Prozac and 
violent or suicidal behavior to the US Food and 
Drug Administration for review. The documents 
had reportedly been lost during a controversial 
1994 lawsuit. Prozac manufacturer Eli Lilly has 
meanwhile announced plans to release its own 
clinical trial registry in early January.
�http://www.lillytrials.com

Tsunami disease threat averted
Despite fears that infectious disease outbreaks 
could double the death toll associated with 
the 26 December tsunami that ravaged parts 
of Asia and Africa, only sporadic cases have 
been reported. The news is a great relief to 
health officials, who worried that lack of basic 
needs such as fresh drinking water could spell 
serious disaster.

According to the World Health Organization 
(WHO), there have been some cases of diarrhea, tetanus and pneumonia, but nothing that 
suggests an impending epidemic. Officials attribute the relative lack of disease to speedy 
relief efforts and the destruction primarily of coasts, which left inland hospitals intact.

However, experts warn that it is too early to say that damaged regions are out of danger. 
One area of particular concern is the Aceh province on the Indonesian island of Sumatra, 
one of the areas hardest hit by the disaster. The tsunami’s destruction reached further inland 
there than in other regions, hitting most of the area’s hospitals and making it difficult to 
access some affected villages. The WHO says it is setting up a disease surveillance system in 
Aceh that would give early warning for disease outbreaks.

Two unconnected cases of measles were reported on Sumatra in early January. 
Representatives from UNICEF were already on the island to vaccinate children against the 
infectious disease, so they immediately immunized people living near the infected villages.

News briefs written by Emily Singer
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Susan Hockfield
How does a female life scientist lead a campus full of male 
engineers? Susan Hockfield rises to the challenge with equal 
parts caution and confidence.

The names of the great men of science—Darwin, da Vinci, Copernicus—
are carved in stone on the grounds of the Massachusetts Institute of 
Technology (MIT) in Cambridge. More than 100 names grace the 
neoclassical buildings that surround the campus’ Killian Court—and not 
a woman among them.

But inside, for the first time, a woman is in charge of this bastion of male 
physical scientists. In December, neuroscientist and former Yale provost 
Susan Hockfield became MIT’s first female president. Hockfield is also the 
first biomedical researcher to hold the job.

“To think that MIT would choose a non-engineer, a life scientist, speaks 
to two things,” says Lydia Villa-Komaroff, vice president of research at the 
neighboring Whitehead Institute, an MIT affiliate. “One is the evolution 
of the institution itself—and the other is [Hockfield’s] reputation as an 
effective, fair and visionary leader.”

In recent years, MIT has been marked by a greater emphasis on 
biomedical research and much public soul-searching about the paucity of 
women in its upper echelons. But Hockfield says she does not see herself as 
a trailblazer for women scientists. “There’s always a first,” she says. 

If Hockfield is at all intimidated by the prospect of leading a school 
with ten Nobel prize winners and a reputation as the world’s top technical 
university, she doesn’t show it. A slight woman who favors business suits 
and light makeup, she strides into the job with good humor and gusto.

Although her official inauguration is in May 2005, Hockfield began her 
work at MIT in early December. She arrives at her office, with its view of the 
green expanse of Killian Court and the Charles River, at about 8 a.m. each 
day. Her full day usually leads to an evening event and beyond.

In her first few weeks, she has lunched with the female faculty, posed 
with her moving boxes for the graduate student newsletter and hosted 
a reception at her home for MIT’s most recent Nobel Prize winner, 
physicist Frank Wilczek. Even before moving to Cambridge, she also 
attended a black-tie gala for new Boston Symphony Orchestra Music 
Director James Levine.

Hockfield says her life as a scientist has prepared her well for her new 
position. Even when she ran her lab, she sought ideas and input from her 
entire team, a process she says she finds enormously productive as an 
administrator. “I do my thinking better in a group than I do on my own. 
And that’s the way science is done,” she says. “We don’t do science by living 
and working in isolation…You don’t know which idea is going to spark an 
insight in your mind so you have to gather lots of ideas.” 

Hockfield won’t even discuss her vision for MIT until after the inaugura-
tion. As she tells it, that won’t be fully formed until she hears what her new 
constituency has to say. “She’s not one to rush into things,” says Cold Spring 
Harbor Laboratory (CSHL) President Bruce Stillman, who has known 
Hockfield for 20 years. “It’s absolutely typical of Susan to go around talking to 
everyone. She’s inclusive and very effective at synthesizing information.”

Hockfield shares one important qualification with MIT’s many 
engineers. As a child, she enjoyed taking machines apart to see how they 
worked. Although her teachers encouraged her to consider a career in 
medicine, she had her own ideas. “It wasn’t disease I was interested in,” she 
says. “I was interested in basic biology.” After earning a PhD in anatomy 
at Georgetown University, she went on to CSHL, where she encountered 
electron microscopy.

“Boy, it was so great,” she recalls. “What I found most compelling was 
the transformation through structure to function.” She spent long nights in 
the lab analyzing data as she explored the role of the extracellular matrix in 
the developing human brain. In those early days of molecular biology, her 
team was one of the first to use monoclonal antibodies as a research tool. 
Her work eventually led her from CSHL to Yale in 1985.

Hockfield was so passionate about her research, she says she never 
envisioned herself straying too far from the lab. “I was fully planning on 
living my whole life as a scientist,” she says. “I love being a scientist. It’s very 
exciting, and a privilege, to see things that no one has ever seen before.”

But when Hockfield was named a candidate for dean of Yale’s Graduate 
School of Arts and Sciences in 1998, she was intrigued. She says she saw 
the offer as an opportunity to better serve Yale. At the time, the Graduate 
School was embroiled in a contentious battle over the unionization of 
graduate students. Hockfield has been praised for improving benefits for 
graduate students while opposing their efforts to unionize. But some union 
organizers say she was unsympathetic to their concerns about the dead-end 
job market for postdoctoral fellows.

“I was a little disappointed with her response to the postdoc crisis: either 
it doesn’t exist or you don’t have to worry because you’re coming from 
Yale,” recalls Maris Zivarts, a Yale graduate student in molecular biology. 
“That put some people at ease, but for some people that was a kind of an 
unsatisfactory answer,” Zivarts says.

Hockfield takes issue with the notion that she failed to advocate for 
postdocs and points to a set of policies she created to improve the postdocs’ 
lot. Union spokeswoman Rachel Sulkes says whatever her stance, Hockfield 
was at least forthright. “She would tell you where she stood,” Sulkes says. “A 
lot of people around here won’t.”

Along with her substantial duties as dean, Hockfield maintained a hand 
in the lab. She continued to do so even after she became Yale’s provost, the 
university’s highest post after president. But she only had to juggle the two 
jobs for less than two years before accepting the job at MIT.

On her first day at MIT in December, Hockfield had lunch with the 
department heads and invited the entire MIT community—including 
the eight-foot ‘Tim the Beaver’ mascot—to a festive afternoon reception. 
For most of the two hours, she held court in a student center, shaking 
hands with anyone willing to wait in a long line that snaked out the door 
and down the hall.

Among those waiting to meet her was Irwin Pless, emeritus professor 
of physics at the university. If Pless is any indication, Hockfield won’t 
face much resistance from MIT’s old guard. “I’m happy they chose a 
well-qualified professional and I’m very pleased that it’s a woman,” Pless 
said. “From what I hear about her, she will fit in well.”

Tinker Ready, Cambridge

“We don’t do science 
by living and working 
in isolation ... You don’t 
know which idea is going 
to spark an insight in 
your mind so you have to 
gather lots of ideas.”
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The big picture
Advances in computer science, physics and chemistry are 
converging to bring the body into sharp focus. Alan Dove 
scans the latest in medical imaging.

Brain tumors are notorious for playing havoc 
with thinking and memory, but Greg Lancaster’s 
tumor triggered a new insight into an entire field. 
Lancaster, a staff scientist at the US Department 
of Energy’s Idaho National Laboratory, 
was diagnosed with brain cancer in 1999. 
Doctors successfully removed the tumor and 
Lancaster has periodically followed up with his 
neurologist ever since. Each time, the 
neurologist obtains magnetic resonance imaging 
(MRI) scans of Lancaster’s head and confirms 
that the tumor has not rebounded.

During one such visit about three years ago, 
Lancaster says, the neurologist was showing him 
some images. “I asked him, ‘how do the other 
neurologists and other medical professionals 
analyze these images?’” Lancaster recalls. The 
answer: by comparing them side-by-side and 
painstakingly searching for differences between 
two scans.

Lancaster, who studies image processing, 

knew there was a better way. His computer-
ized approach, called the change detection 
system (CDS), is substantially faster and more 
accurate, he says. “My question at that time was, 
‘we have all this technology available to us, why 
are you guys spending so much time in this 
archaic method of evaluating these images?’” 

The answer should be familiar to anyone 
who is familiar with interdisciplinary research: 
the people with the problem and the people 
with the solution were simply not aware of each 
others’ work.

Fortunately, at least in the field of medical 
imaging, cross-pollination no longer requires 
serendipitous carcinogenesis. Approaches like 
Lancaster’s rely on the computerization of 
images and the dramatic increase in computing 
power in recent years, making the images easy to 
manipulate and analyze with software. Advances 
in computer science, physics and chemistry, 
combined with a surge in funding from agen-

cies such as the US National 
Institutes of Health (NIH), 
have all led to a groundswell 
of new techniques, allowing 
scientists to see more—and 
better—than they ever had 
before.

All the pieces “basically 
have come together in the 
recent past to bring these 
methodologies into patient 
care, both on the clinical 
side as well as the experi-

mental side,” says Michael Knopp, 
professor of biomedical informat-
ics at the Ohio State University 
Comprehensive Cancer Center in 
Columbus.

Swords to scalpels
Keeping up with the new 
developments is difficult, but 
imaging experts’ ignorance of 
Lancaster’s image processing 
technique is forgivable: initially, 
CDS was a state secret.

Approached by a govern-
ment agency he declines to name, 
Lancaster and his colleagues began 
working on image comparison about 

seven years ago. The agency needed to compare 
photographs of a scene taken at different times, 
to see if anything had changed. The most efficient 
way to search for such changes is the flicker tech-
nique, which involves flipping rapidly between 
the two images and seeing which parts flicker. But 
this only works if the images are photographed at 
exactly the same scale, and from exactly the same 
angle. Otherwise, the entire image flickers.

Since neither spy satellites nor MRI machines 
yield perfectly reproducible images from 
one day to the next, the key was to develop 
sophisticated software that automatically 
warps one image to fit precisely onto the other. 
Other computer scientists have tried to do this, 
but Lancaster’s software has the enormous 
advantage of user friendliness. “This was 
designed to be operated by essentially untrained 
personnel, so our goal initially was to make it 
very simple to use,” he says.

The software had been declassified by the time 
Lancaster had his tumor removed, and it has 
subsequently been tested on a few sets of MRI 
images. The Idaho National Laboratory is now 
negotiating with several medical institutions 
and companies to introduce the technique into 
full-scale clinical tests. Because comparing 
sequential images is fundamental to modern 
radiology, CDS might prove useful in virtually 
all types of medical imaging.

Making movies
Comparing two images is informative, but as 
neuroscientists have known for several years, a 
continuous series of images is even better. MRI 
scans taken every few seconds can approximate 
a real-time view of brain activity in response 
to different stimuli. Functional MRI 
(fMRI) analysis already dominates many 
neuroscience journals, and researchers in other 
areas of medical imaging are also beginning to 
produce motion pictures of their own.

The star of many of these documentaries is 
blood. Traditional MRI scans show blood as 
static images of tissues, which can be enhanced 
with special dyes containing the element 
gadolinium. But the latest trend is to move 
beyond dyes, and instead look at rates of blood 
flow during a series of rapid scans to see which 
tissues are getting more or less than their share.

“[The dye] is taken up by the tissue, and 
then we have a slow kind of washout,” says 
Knopp. The information is then plugged into 
pharmacokinetic models, which is converted by 
software into a model of circulation, and then 
color-coded onto the images.

Blood flow alone can flag malignant tumors, 
which tend to recruit their own blood vessels, but 

The change detection system can pinpoint an otherwise 
undetectable difference (above) between two MRIs (top).
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Knopp and his colleagues are piling even more 
information into their pictures. Using more 
powerful magnets, the researchers can generate 
MRI scans with microscopic resolution, then 
combine the high-resolution image  with gene 
expression data from DNA microarrays. This 
type of analysis correlates differences in tumor 
morphology with differences in gene expression 
and both phenomena can be linked in turn to the 
tumor’s metastatic potential.

Advances in chemical engineering may 
sharpen Knopp’s approach even further. For 
instance, Hisataka Kobayashi, a molecular 
imaging expert at the NIH’s National Cancer 
Institute, is developing a new contrast agent for 
MRI. Kobayashi and his colleagues have found 
that nanoparticles of just the right size can 
travel from a tumor into the lymphatic system. 
Studding these nanoparticles with gadolinium 
allows the researchers to watch the lymphatic 
drainage of the tumor on a series of MRI scans. 
“[Once] we know which [lymph node] is the 
largest drainer, that’s the way that the cancer cells 
will migrate,” says Kobayashi.

The team has also developed nanoparticles 
tagged with both gadolinium and a fluorescent 
marker. The idea is to have a dye that not only 
highlights the tumor and its drainage pattern 
during MRI, but also glows under ultraviolet 
light. After opening up the patient, a surgeon 
would only need to remove the glowing tissue. 
Kobayashi says the technology is still in its 
infancy, but is optimistic that some version of 
it will soon reach clinical trials.

The spin zone
Once diseased tissue is removed, a sample 
generally goes to a pathologist for definitive 
analysis. New imaging techniques—such as 
magic-angle spinning magnetic resonance 
spectroscopy—are also making inroads into 
that field.

As chemists have known for decades, nuclear 
magnetic resonance (NMR) spectroscopy can 
provide detailed information about chemical 
structures in solution. But for solid samples, 
the resolution decreases dramatically because 
molecules in a solid are close enough to interact 
with each other and confound the results. Instead 
of sharp peaks indicating particular classes of 
structures, the NMR spectrum of a solid shows 
broad peaks that are impossible to separate.

A similar problem confronts magnetic 
resonance spectroscopic imaging (MRSI), a 
derivative of MRI that yields unprecedented 
levels of resolution in imaging live organisms. 
With MRSI, researchers have pushed the MRI 
technique to the point where they can obtain 
NMR spectra of cellular metabolites. Since the 
pathogenesis of everything from Alzheimer 
disease to cancer begins with changes in cellular 

metabolism, the method has obvious appeal as 
a diagnostic tool. Unfortunately, MRSI collides 
with the physical limits of NMR in solid tissues, 
producing relatively broad peaks that are subject 
to interpretation.

Chemists have addressed this solid 
sample problem with magic-angle spinning, 
orienting the sample at a particular angle in the 
instrument’s magnetic field, then spinning it 
rapidly. When the axis of the spinning sample 
is at just the right angle and the rotation at 
just the right speed, the interactions between 
molecules cancel out, and the peaks of the 
spectrum become narrower.

With a background in NMR chemistry, 
Leo Cheng, assistant professor of radiology 
at Harvard Medical School, decided to apply 
magic-angle spinning to biological samples. 
Spinning a whole patient during MRSI was not 
an option, so Cheng and his colleagues instead 
analyzed biopsy slices.

“We put them into the rotor spinning, and 
immediately we see the sharp lines,” Cheng says. 
The technique can be done at slow enough spin 
speeds to preserve the structure of the sample, 
so a pathologist can analyze the biopsy 
microscopically and also get detailed 
information about the cellular metabolism 
within it.

Besides providing a powerful new tool for 
analyzing biopsies, magic-angle spinning allows 
researchers working on whole patients to check 
their work. “With the ex vivo study with this 
magic-angle spinning pathology correlation, 
maybe we can suggest what is underneath the 
[broad] in vivo lines,” says Cheng.

Magic-angle spinning still requires 
considerable technical expertise, so it will have 
to be streamlined to become clinically useful. 
“I don’t think it will be any use if I have to do 
it myself,” Cheng notes. “It has to be some kind 
of package software where you put the tissue in, 
it will get the spectrum to the software and the 
software doing the analysis, so it should just print 
it out without any human involvement.”

Snapshots in time
Like magic-angle spinning, many of the new 
imaging advances build on MRI, but the 
history of the technique is intertwined with other 
imaging methods, each with its own devotees 
and controversies. Computerized tomography 
(CT) scans, which use sophisticated software 
and hardware to create a series of X-ray ‘slices’ 
of a patient, reached hospitals in 1973. The 
same year saw the development of the first PET 
scanning system. The willingness of hospitals 
to spend large sums on these machines, and 
several technological advances, spurred the 
development of MRI, which debuted in 1980.

The technology behind MRI is identi-

Injecting a mouse with a new MRI contrast 
agent with gadolinium shows the lymphatic 
drainage pattern of a tumor.

cal to the laboratory favorite NMR, but was 
renamed to avoid scaring patients with the 
word ‘nuclear.’ Ironically, MRI is the only one 
of the three major imaging techniques—the 
other two being CT and positron emission 
tomography (PET)—that does not require 
ionizing radiation, relying instead on the 
resonance of atoms at particular radio 
frequencies inside a powerful magnetic field.

The emerging technologies are pushing imag-
ing into completely new territory. For instance, 
pharmaceutical companies are applying MRI and 
other techniques to monitor laboratory animals 
for previously undetectable physiological changes 
caused by drugs. PET and fMRI scans have been 
standard tools of neuroscientists for several years, 
but they are becoming increasingly sophisticated. 
In 2003, the International Consortium for Brain 
Mapping released an atlas containing scans from 
7,000 brains to help scientists compare data from 
different individuals.

Clinically, the increasing availability of MRI, 
PET and CT machines has driven a boom 
in imaging, even in controversial applica-
tions such as whole-body scans of healthy 
patients. Many physicians say these scans are 
unnecessary or even dangerous. But with 
MRI suites in suburban shopping centers and 
gift certificates for whole-body scans 
becoming more popular, patients’ fears of 
the technique have clearly faded. The level of 
public acceptance, along with the new crop 
of technological advances, paints a bright 
future for imaging.

Alan Dove is a freelance writer in New York
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