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New patent rules drive Indian drug firms to research
An international patent agreement that goes into 
effect on 1 January 2005 is compelling Indian 
drug companies to pump money into research 
and development (R&D), strike alliances with 
companies abroad and seek innovative ways 
to stay in business. The new law could have 
far-reaching consequences for many important 
medicines, including antiretroviral drugs for 
HIV/AIDS in developing countries.

According to the World Health Organization, 
India is the fourth largest producer of 
pharmaceuticals and 66.7% of its exports go to 
developing countries. India is also the world’s 
leading supplier of generic medicines.

India has maintained low drug prices because 
of a law that allowed its companies to produce 
cheaper versions of patented products. But those 
days ended with the country’s entry into the 
Trade-Related Aspects of Intellectual Property 
Rights (TRIPS). The treaty requires India and 
some other countries to recognize product 
patents and stop selling imitations.

An internal study by the Indian government 
estimates that, in the antibiotics sector alone, 
TRIPS will create a $713 million loss to the local 
economy and $57 million in profits to multi-
nationals each year. Indian pharma-
ceutical companies are rushing to stave off loss by 
shifting from business-driven research to 
research-driven projects. “Indian drug firms 
can survive only if they have new drugs in their 

intellectual property pipeline,” says Sudhakar 
Bangera, head of clinical research of Hyderabad-
based Asian Clinical Trials Pvt Ltd.

In November, Nicholas Piramal India 
Limited launched a $25 million R&D facility. In 
September, Mumbai-based Wockhardt Limited 
commissioned a $50 million biopharmaceutical 
complex—India’s largest—in Aurangabad. Sun 
Pharma and Lupin Limited have also expanded 
their R&D operations.

Some front-runners with financial muscle 
can afford to focus on R&D, but analysts predict 
that second-rung companies will have to struggle 
as contract manufacturers and distributors for 
multinationals.

One strategy is to invest in small US biotech 
startups that possess novel technologies in return 
for a share in their intellectual property. For 
instance, Bangalore-based Biocon has reached 
agreements with Nobex Corporation, which is 
developing oral insulin and Vaccinex, which has 
technology for monoclonal antibodies. Cadila 
Pharmaceuticals in Ahmedabad is set to sign a 
similar deal with a Japanese group developing 
a HIV vaccine.

Under TRIPS, drugs patented after 1 January 
1995 will be eligible for patents in India. Experts 
say at least 15% of drugs in the market—
including AIDS drugs—could be withdrawn, but 
the loss of even one generic drug could deal a 
fatal blow to its Indian manufacturer.

Organizations such as Médecins Sans 
Frontières, which rely on Indian generics in 
AIDS-hit developing countries, are “gravely con-
cerned,” says the group’s president Rowan Gillies. 
The Indian Drugs Manufacturers’ Association, a 
group of about 500 pharmaceutical companies, 
has suggested paying four percent of the turnover 
to patent holders to avoid courtroom battles.

Meanwhile, Indian companies have not 
fared well with new drugs: of the three 
molecules licensed to multinationals, none has 
been successful; 18 others are reportedly in trials 
but the first home-grown drug is at least seven 
years away, Sudhakar says.

“We will not survive in the R&D game,” says 
Prasanta Kumar Ghosh, former adviser to the 
government’s Department of Biotechnology. 
“We have to survive by making generics without 
infringing on patents.”

That is not likely to be easy. The US recently 
ruled to stop Ranbaxy Laboratories and Dr. 
Reddy’s Laboratories from marketing copies of 
Pfizer’s antifungal drug Diflucan and the blood 
pressure drug Norvasc in the US. In September, 
Dr. Reddy’s Laboratories dropped its patent 
challenge against Novartis over Lamisil, a widely 
prescribed oral antifungal agent. Pfizer is also 
fighting Ranbaxy in a US court to prevent entry 
of the Indian company’s version of Lipitor, the 
world’s top-selling cholesterol-lowering drug.

K.S. Jayaraman, Hyderabad

US AIDS chief altered report on nevirapine safety risks 
An AIDS drug used to block transmission 
between mothers and babies in Africa may be 
more dangerous than health officials knew. 
According to documents obtained by the 
Associated Press, the chief of the US National 
Institutes of Health (NIH) AIDS Division, 
Edmund Tramont, changed a report on the 
antiretroviral drug nevirapine to minimize 
safety concerns.

The drug has been shown to decrease 
mother-to-baby HIV transmission by 50%, 
but can also promote drug-resistant forms of 
the virus, which can limit treatment options 
for the mothers at later times. It has also been 
linked to potentially fatal liver toxicity, as well 
as less serious side effects.

In 2002, five years after the NIH began 

studying the drug in Uganda, several reviews 
of the trial pointed to flawed research practices 
and underreporting of side effects. The 
research was halted while the NIH and outside 
auditors reviewed the project. Tramont 
reinitiated the study 15 months later, after 

reportedly rewriting a report that said safety 
data collected from the trial may be inaccurate.

The NIH supports the research, citing 
the many babies saved by the drug, but has 
also stopped recommending nevirapine as 
the first-choice treatment for prevention of 
mother-to-child transmission of the HIV if 
other options are available. An NIH review 
board has cleared Tramont of all scientific 
misconduct allegations. The US National 
Academy of Sciences is reviewing the issue and 
expects to release a report in March. 

Emily Singer, Boston

For more news and analysis go to

www.nature.com/news

Nevirapine cuts mother-to-child HIV transmission. 
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Spurred by warnings of an impending 
worldwide influenza epidemic, biotechnology 
companies are racing to develop faster ways to 
make flu vaccines.

With current vaccine manufacturing 
methods, it would take six months to create a 
clinically tested vaccine if a pandemic started 
today, says Klaus Stöhr, head of the World 
Health Organization’s (WHO) Global Influenza 
Program. “By that time, the virus could have 
circled the globe.”

But because new technologies take so 
long to develop, license and test in the clinic, 
manufacturers and health agencies need to lay 
the groundwork now, before a pandemic hits, 
experts say.

Flu vaccines are currently grown in eggs, a 
lengthy process that requires large numbers of 
embryos. But many companies are developing 
methods that use cell culture, a technique that 
could potentially grow vaccines in several weeks, 
rather than the months necessary for egg-based 
production. In the cell-culture process, cells are 
infected with the virus and then grown in tanks, 
like those used for fermenting beer.

Dutch biotechnology company Crucell N.V. 
is partnering with Aventis Pasteur, one of the US 
flu suppliers, to develop large-scale cell-culture 
methods using healthy human cells. According 
to Crucell spokeswoman Elizabeth Goodwin, 
the company can make enough vaccine for all 
of the Netherlands and Germany in a 100-liter 
bioreactor. Crucell is working on preclinical 
versions of both a pandemic vaccine and the 
annual flu vaccine and expects to begin clinical 
trials in the summer of 2005.

Solvay Pharmaceuticals, also based in the 
Netherlands, is building a manufacturing plant 
dedicated to cell-culture flu vaccines. The faci-
lity, expected to be completed in 2005, will be the 
first of its kind in the world. The company is also 
planning to build a second plant near Moscow.

Most cell-based methods grow whole viruses 
to make vaccines, but Connecticut-based Protein 
Sciences Corporation uses insect cells to grow 
hemagglutinin, a protein abundant on the surface 
of the flu virus. Hemagglutinin is a component 
of current vaccines and is responsible for most of 
the immunogenic response, says Manon Cox, the 
company’s chief operating officer. Because the 
vaccine doesn’t use the whole virus, this method 
is safer and faster than traditional techniques, she 
says. Those vaccines aren’t licensed in the US, but 
the company hopes to gain approval from the US 
Food and Drug Administration by 2007.

Pandemic fears hatch new methods in flu vaccine industry

Flu vaccine researchers are no longer placing all 
their eggs in one basket.

MedImmune, a  Maryland-based company, 
is developing seed strains of several virulent 
influenza viruses, which could be used to create 
vaccines during a pandemic. The technique—
called reverse genetics—allows scientists to 
hand-pick viral genes to create the vaccine. 
Texas-based DelSite Biotechnologies is work-
ing on a nasal powder vaccine against the H5N1 
strain. The powder may eliminate the restrictive 
need for cold storage.

Progress in vaccine technology has been slow 
because the vaccines do not provide enough 
economic incentive for manufacturers. In 
November, the WHO convened an unprec-
edented closed-door meeting to encourage 
public-private partnerships and gather financial 
support. Several countries have agreed to sup-
port programs to develop pandemic vaccines.

Most schemes are geared toward the 
H5N1 bird flu virus—the strain experts have 
identified as the most likely cause of a pandemic. 
The US is developing test batches of H5N1 
vaccine with two licensed manufacturers, Chiron 
and Aventis, the same companies that supply the 
country with annual lots of flu vaccine. Clinical 
trials are set to begin in early 2005.

The US also has a contract with Aventis to 
secure a year-round supply of eggs, enabling 
immediate vaccine production in the event of 
a pandemic. A limited egg supply was one of 
the reasons manufacturers couldn’t ramp up 
flu vaccine production in October (Nat. Med. 
10, 1148; 2004) after problems at a Chiron 
manufacturing plant stripped the country of 
half its supply.

Emily Singer, Boston

Allegations fly over fate of UK medical research institute
Colin Blakemore, head of the UK’s Medical 
Research Council (MRC), is to be investigated 
after a senior scientist at the prestigious 
National Institute for Medical Research 
(NIMR) claimed that Blakemore threatened 
him with dismissal if he continued to oppose 
relocation plans for the institute.

After many contentious discussions, an 
MRC task force said in July that the NIMR 
should be moved to London and partner with 
either King’s College London or University 
College London to boost translational research 
(Nat. Med. 10, 762; 2004).

But NIMR scientists reacted angrily when 
they learned that there was no option to keep 
the institute at its current site in Mill Hill. “We 
are dismayed by this rejection,” the institute’s 
leaders said in a statement in August.

After receiving multiple complaints, the 
House of Commons Science and Technology 

Committee launched an inquiry. At a hearing 
on 1 December, the NIMR’s Robin Lovell-
Badge said that Blakemore, who led the task 
force, had tried to change Lovell-Badge’s mind.   
“I was in receipt of various forms of attempts 
at coercion, such as phone calls late at night 
threatening me with my job,” Lovell-Badge said.

Because of the serious nature of the 
allegations, Britain’s Secretary of State 
for Trade and Industry has been urged to 
investigate. “I totally refute the accusations 
that I threatened Robin Lovell-Badge with 
dismissal, and that excessive pressure was 
put on any task force member to agree 
to statements contrary to their opinion,” 
Blakemore told Nature Medicine.

Blakemore says Lovell-Badge telephoned 
him on 28 June, and not the other way 
around, and “criticized me aggressively.” He 
adds that the alleged phrase—“Robin, I don’t 

know how you can disagree with me. I am your 
employer”—is not a threat of dismissal. “But, 
in any case, I did not say it,” Blakemore says.

Blakemore has sent a letter to the committee 
refuting the allegations. He says that during 
the task force’s deliberations, he was at several 
times pressured by NIMR Director Sir John 
Skehel, and “was shouted at, laughed at and 
derided by Sir John on almost every occasion.”

Stephen Tomlinson, deputy vice-
chancellor of Cardiff University and a 
member of the task force, says he supports 
the view that the future of NIMR is 
not at Mill Hill. But if the task force 
recommendations are not acceptable to the 
MRC, he says, the council should explore 
other alternatives, “including the option of 
simply closing it and redeploying the £30 
million annual funding across the UK.”

Xavier Bosch, Barcelona
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New York City foster home accused of unethical AIDS drug trials
Just months after a Kenyan orphanage was 
accused of conducting unauthorized drug 
trials on HIV-positive orphans, similar charges 
have surfaced in the US. Federal agencies are 
investigating allegations of misconduct in 
AIDS drug trials using children in New York 
City foster care.

In December, a BBC report aired interviews 
with children claiming that when new 
treatments made them sick, they were force-
fed the drugs. The report also showed foster 
parents who said their children were taken 
away when they stopped giving them the drugs.

The charges focus on the Incarnation 
Children’s Center (ICC) in Manhattan. 
From the early 1990s through 2002, about 60 
HIV-positive children at the center took part 
in dozens of national clinical trials run by 
researchers at Columbia University Medical 
Center and other area hospitals.

The ICC denies the allegations. “Of course 
some kids were reluctant, as kids are, to take 
their medicine,” says Gerald McKelvey, a 
spokesperson for the ICC. But children were 
never force-fed, McKelvey says.

The trials were approved by the Pediatric 
AIDS Clinical Trials Group (PACTG), a 
self-governing network that sets standards for 
care of HIV-infected children and is supported 
by the US National Institutes of Health. Some 
trials were sponsored by drug companies, 
including Genentech, Bristol-Myers Squibb 
and GlaxoSmithKline.

The accusations were first published by 
Liam Scheff, a freelance journalist who does 
not believe that HIV causes AIDS. In his 
report, Scheff wrote, “If we don’t know how 
HIV works, or if it makes anyone sick, then 
it’s unethical to treat any HIV-positive person 
with potentially fatal pharmaceuticals.”

In rare cases, the city took children away 
from foster parents who refused to give them 
the drugs, says McKelvey. According to a 
written statement from Columbia University, 
the drugs’ side effects were never serious 
enough to warrant discontinuing treatment.

Most researchers agree that pediatric 
drugs should be tested in children because 
children react to diseases and drugs 
differently than adults do. Under federal 

Long-delayed report on Bhopal disaster offers little new information
Indian scientists have released a report on the gas 
leak in Bhopal, a decade after the studies ended, 
and nearly 20 years after the disaster.

On 3 December 1984, 40 tons of methyl 
isocyanate leaking from a Union Carbide 
pesticide plant killed more than 3,000 people and 
left hundreds of thousands with chronic lung, 
eye and gynecological problems.

The Indian Council of Medical Research 
(ICMR) initiated 24 research projects, 
including long-term epidemiological, toxic and 
clinical studies on 80,000 persons from severely, 
moderately and mildly exposed areas and control 
unexposed areas. But it abruptly terminated the 
studies in 1994, without any explanation.

As a result of a legal battle with Union Carbide, 
the Indian government also blocked release of 
the studies in scientific journals and elsewhere.

The ICMR finally released the results in 
November 2004, by which time four members 
of the research team have passed away. “The 
results are possibly outdated,” says Samavedam 
Sriramachari, scientist emeritus at ICMR and 
one of the investigators.

“[The long delay] violates the objectives of 
the exercise as well as the ethics of research,” says 
Satinath Sarangi, a spokesperson for Sambhavna 
Trust, a Bhopal-based nongovernmental 
organization that assists survivors.

The ICMR report says most deaths were due 

to asphyxia resulting from acute lung injury, 
chemical pneumonia and acute respiratory 
distress syndrome caused by cyanide poisoning. 
The affected areas had a persistent high death 
rate between 1984 and 1993, primarily from 
respiratory disorders, and high rates of respira-
tory, ophthalmic and gastrointestinal disorders.

Ingrid Eckerman, a public health expert 
from Sweden, says the study design is 
flawed, and research is rudimentary or miss-
ing in some fields. Eckerman and 12 other 
researchers from international agencies served 
on the International Medical Commission 
on Bhopal, which in 1994 conducted an 
independent survey on the health, economic and 
social consequences of the disaster. Eckerman 

also notes that little research has been done 
on female reproduction, or on chromosomal 
aberrations,  post-traumatic stress disorder or 
the health of children born after the disaster.

The ICMR report calls for more follow-up 
studies, especially on possible cancers—but in 
the past 20 years, many members of the original 
cohort have died or migrated. “We have done the 
maximum possible studies,” says Sriramachari.

Venkata Ramana Dhara, an occupational 
and environmental health researcher at Emory 
University in Atlanta, has proposed a simulation 
of the disaster at a US Department of Energy test 
site in the Nevada desert to study the gas cloud 
and how it spread into the environment. But 
such a test is “unlikely to yield any information 
applicable to the survivors,” notes Sriramachari.

Meanwhile, toxic wastes are still lying at 
the pesticide plant—now owned by Dow 
Chemicals—contaminating groundwater in 
nearby areas. Organizations such as Greenpeace, 
Sambhavna and a recent BBC team have 
highlighted the adverse health effects resulting 
from the contamination.

“It is high time the government and other 
agencies undertook the responsibility of 
clearing the wastes, instead of getting caught 
in legal wrangles over who should pay for the 
removal,” says Sriramachari.

T. V. Padma, New Delhi

Bhopal’s water is still contaminated 20 years on.

law, parents have the right to decide how to 
balance the promise of new treatments with 
any adverse affects, and can pull a child out 
of a trial at any time.

But for foster children, whose legal guardian 
is a city or state agency, informed consent is 
more complicated. In the early 1990s, New York 
City’s Department of Health had the power to 
enroll these children in drug trials. That power 
now belongs to the city’s Administration for 
Children’s Services.

One patient advocacy group, the Alliance for 
Human Research Protection, says the city has 
violated federal regulations by not requiring 
separate consent for each child. The group 
is calling for a moratorium on using foster 
children in phase 1 and 2 trials.

“That would be a major mistake,” says 
Ram Yogev, who chairs the PACTG’s Primary 
Therapy Research Agenda Committee. 
“[Foster] kids should have the same right to 
get the newest drugs as they are available,” he 
says. “Otherwise you deny these kids drugs 
that might elongate their lives.”

Jascha Hoffman, New York
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Traditional healers fight for recognition in South Africa’s AIDS crisis
The prominent AIDS activist group Treatment 
Action Campaign (TAC) is finding itself at 
the center of a controversy as South Africa’s 
traditional healers clamor for greater recognition 
of their value in treating HIV/AIDS.

In late November, protesters representing 
South Africa’s Traditional Healers’ Organisation 
(THO) marched to the TAC offices, chanting 
slogans against the TAC, pharmaceutical com-
panies and the media for downplaying the role of 
traditional medicines in fighting AIDS.

The spat highlights a major issue in South 
Africa: deciding what role traditional healers and 
medicines should play in an epidemic that afflicts 
about 5.1 million people in the country.

Shunned by former governments, traditional 
healers are now being increasingly recognized, 
particularly in rural areas where conven-
tional health care is scarce or expensive. Their 
influence is significant: the Department of Health 
says as many as 70% of South Africans consult 
the country’s estimated 200,000 healers.

To regulate this, the government in September 
passed the Traditional Healers’ Bill, giving prac-
titioners legal recognition, but restricting them 
from diagnosing or treating HIV/AIDS or any 
other terminal disease. South Africa’s Medical 
Research Council (MRC) also has a dedicated 
research unit for testing traditional medicines.

But the THO is charging that the TAC, which 
campaigns for equitable and affordable access to 
AIDS treatments, is overlooking traditional rem-
edies. Phepsile Maseko, the THO’s national coor-
dinator, says although some traditional healers are 
members of the TAC, the group only promotes 

‘modern medicines’. “We want them to stop the 
monopoly [of the drug companies] and consider 
other forms of medicines,” Maseko says.

The TAC, led by the iconic Zackie Achmat, 
has been the country’s most effective voice 
of opposition against the government’s slow 
reaction to the AIDS crisis. As an organization 
with substantial reach, Maseko says, the TAC has 
a responsibility to ensure that all alternatives are 
known to the public.

The TAC agrees that traditional healers can 
be important in fighting AIDS, particularly as a 
source of accurate information and psychological 
support. The group is also willing to consider any 
medicine proven to be safe and effective, but this 
has not been forthcoming for traditional medi-
cines, says TAC national manager Nathan Geffen. 
“We have not received a single bit of evidence 

from the THO of a traditional medicine with 
safety and efficacy for treating AIDS,” he says.

Among the THO’s supporters are the 
Rath Foundation and South African health 
minister Manto Tshabalala-Msimang, who 
advocate using multivitamins to treat AIDS. 
Msimang has slammed the media for not giving 
enough coverage to the role of multivitamins.

The MRC is reviewing ten remedies that claim 
beneficial health effects for AIDS but no tradi-
tional medicines have yet been approved, notes 
Motlalepula Gilbert Matsabisa, head of indig-
enous knowledge systems at the agency. Seven 
remedies have gone through preclinical testing, 
and two have successfully completed phase 1 
trials. Phase 2 trials are set to begin in February.

Some traditional medicines may prove 
effective, but their use must be carefully 
monitored, says Eric Goemaere, head of Médecins 
Sans Frontières’ South African mission. For 
instance,  some patients are known to mix their 
antiretroviral drugs with traditional remedies, 
which could have unexpected side effects.

“Unfortunately, a huge majority of 
traditional healers are using a type of treatment 
that incites diarrhea and vomiting, because the 
traditional approach is to get the sickness out,” 
adds Goemaere. “This can be very dangerous.”

But there is no doubt that traditional heal-
ers have an important role to play, he says. “No 
patient that we see has not gone to a traditional 
healer first—it’s a mandatory first step,” he says. 
“We would like to make an alliance with them, as 
they can provide a useful complementary role.”

James Watson, London

A majority of South Africans rely on traditional 
healers and medicines.

Europe’s new policies bail out ailing pharma companies
Emulating policies in the US, Europe is 
stepping up with new initiatives intended to 
close ‘the pharmaceutical gap’ created by its 
regulatory policies and a fragmented market.

Because market prospects often drive 
pharmaceutical research, companies neglect 
diseases that affect few people or that are 
endemic only in developing countries. This 
approach is particularly acute in Europe, 
where cumbersome regulations have 
discouraged pharmaceutical innovation.

Last year, the European Medicines Agency 
(EMEA) adopted several policies—such as 
accelerated, provisional and compassionate-
use drug approval—that have been 
available for years at the US Food and Drug 
Administration. “There is an enormous 
amount happening,” says Martin Harvey, a 
spokesperson for the EMEA.

Since November, the EMEA has been 

accepting applications for drugs to treat 
AIDS, cancer, diabetes and neurodegenerative 
disorders. This list will grow longer in 
2008 to include immune disorders and 
other infectious diseases. The advantage to 
pharmaceutical companies, says Harvey, is that 
EMEA approval allows them to market drugs 
throughout the European Union—with a total 
population of 470 million—without having to 
clear regulatory hurdles in each country.

But some scientists say the changes only 
begin to bridge the huge pharmaceutical gap, 
where an estimated 90% of global diseases—
including rare disorders—go untreated.

In 2000, the EMEA implemented an orphan 
drug act; the European Commission has also 
supported programs on rare diseases over the 
years. But “in my opinion, [those schemes] are 
not enough,” says Alain Fischer, director of the 
French Institute for Rare Diseases Research. 

Fischer says academics will have to take greater 
initiative on treatments for unmet needs.

Fischer and his colleagues have launched 
the European Rare Disease Therapeutic 
Initiative in partnership with four major 
pharmaceutical companies. If the initiative 
approves a proposal, the companies will search 
their libraries for compounds requested 
in the proposal and supply them. The 
researchers would then negotiate further drug 
development with the companies.

The new initiatives fall in line with a World 
Health Organization report released in Nov-
ember that urged the European Commission 
to fund research on new treatments and called 
for greater public-private partnerships. It also 
urged governments to create incentives for 
companies to invest in neglected diseases. 

� http://www.erditi.org
Gunjan Sinha, Frankfurt
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UN cloning ban shelved
The United Nations on November 18 
abandoned an effort to formalize an 
international policy on stem cell research 
after polarized member nations blocked a 
US-led effort to outlaw all human cloning.

Diplomats will instead resume work 
in February on a nonbinding declaration 
introduced by Italy, which urges countries 
to prohibit only cloning for human 
reproductive purposes. The compromise 
will be ambiguous enough to appease both 
advocates and opponents.

US President George W. Bush in 
September urged the 191-member General 
Assembly to impose a worldwide ban, and 
his strident opposition to the cloning of 
human embryos for stem-cell extraction 
became a key issue in his successful 
reelection bid.

The US and 61 others had backed a Costa 
Rican–proposed treaty that paved the way to 
an all-out ban. Some 22 countries, including 
Britain, favored a competing Belgian 
resolution that preserved their autonomy to 
permit so-called therapeutic cloning.—BD

Generic manufacturers 
gain ground in patent fights

Generic drug manufacturers in late November 
won rights to distribute cheap AIDS drugs 
and antibiotics, a boost to the increasingly 
aggressive tack these companies are taking.

Indian generic drug maker Ranbaxy 
Laboratories in November began 
distributing  clarithromycin in the UK, after 
winning a patent dispute against Abbott 
Pharmaceuticals. The company is also 
challenging Pfizer patents on world’s best-
selling cholesterol drug Lipitor. Ranbaxy took 
a hit last August (Nat. Med. 10, 885; 2004) 
when the World Health Organization (WHO) 
stopped approval for three of its AIDS drugs 
because of substandard testing facilities.

But two generic antiretroviral drugs 
manufactured by another Indian company 
regained approval after being delisted by the 
WHO in May. In response to complaints that 
comparisons to brand-name counterparts 
weren’t performed by international standards, 
Cipla Ltd. ran new WHO-approved studies.

Brazil has also jumped into the generic 
melee, threatening to break patents on AIDS 
drugs. The country was the first to provide 
free drugs to AIDS patients and has previously 
used this tactic to negotiate lower prices with 
international pharmaceutical companies. 
Brazilian government officials say the move 
is legal under World Trade Organization 
regulations that support manufacturing 
licenses issued in a national emergency.—ES

US tightens belt for 
life sciences research

US federal funding for biomedical sciences will 
be tight next year, according to the federal budget 
approved by Congress in November. Although the 
government boosted total spending on research 
and development to record levels, it increased 
non-defense-related spending by just 2.2%—
much less than the increases of recent years.

Between 1998 and 2003, funding for life sci-
ences research had increased by 15% each year 
under a plan to double the budget for the US 
National Institutes of Health (NIH). This year, 
lawmakers allocated the NIH $28.6 billion—
increasing the budget by just 2% for the second 
year in a row (Nat. Med. 9, 249; 2004). That 
is below the 3.5% inflation rate for biomedi-
cal research, according to an analysis by the 
American Association of the Advancement of 
Science. The number of NIH Research Project 
Grants may rise by 1.4%. But funding for the 
agency’s Roadmap for Medical Research is to 
double to $237 million.

The new budget will also cut funding to the 
National Science Foundation for the first time 
in almost two decades, bringing the agency’s 
budget down by 1.9%. Funding for the Centers 
for Disease Control and Prevention will increase 
by 3% to $4.5 billion, with additional money 
from projects related to vaccine development and 
biodefense. Analysts say the budget is a preview 
of lean years for basic research as President Bush 
attempts to reduce the nation’s budget deficit in 
the face of security concerns.—AK

Written by Bruce Diamond, Emily Singer and 

Alla Katsnelson.

Global Fund delays 
funding cycle

The cash-strapped Global Fund to Fight AIDS, 
Tuberculosis and Malaria elected in November 
to defer its upcoming funding cycle after 
officials from the Bush administration proposed 
a 6- to 12-month delay because of a projected 
$285 million funding shortfall. The agency plans 
to accept project proposals in March 2005 and 
award its fifth round of grants in September.

The fund’s board of directors had hoped 
to launch the already overdue 2005 grant 
cycle immediately after its meeting in Arusha, 
Tanzania, in November. But with $1.4 billion 
needed to renew existing two- and three-
year grants, fund Executive Director Richard 
Feachem hailed the board’s commitment to 
awarding an additional $1 billion.

In Arusha, British Secretary of State Hillary 
Benn joined African heads of state, urging G8 
and European Union countries to maintain 
the fund’s solvency. Germany on 3 December 
pledged €82 million for the current year, more 
than doubling the €38 it donated in 2004. 
The US, the fund’s biggest backer, cut its 2005 
donation to $350 million—a cut of nearly $200 
million from the previous year.—BD 

New US health chief nominated
Michael O. Leavitt, head of the US Environmental 
Protection Agency (EPA) and former governor of Utah, 
was nominated in December to replace Health and 
Human Services secretary Tommy Thompson.

The announcement came as a surprise to many, who 
expected Mark McClellan, former US Food and Drug 
Administration (FDA) commissioner and current 
head of Medicare and Medicaid programs, to be 
named Thompson’s successor.

Leavitt will be expected to oversee an organization 
with a budget 60 times larger than that of either the EPA or the state of Utah. He will be 
responsible for a host of national programs, such as Medicare and Medicaid, and oversee 
many federal agencies including the FDA, the National Institutes of Health and the Centers 
for Disease Control and Prevention. His nomination must be confirmed by the Senate.

During his tenure as Utah’s governor, Leavitt made significant changes to the state’s 
healthcare system, expanding coverage for some low-income residents, while cutting benefits 
and increasing costs for others. He has not yet publicized his views on controversial health 
issues such as prescription drug imports and stem cell research.

Thompson will step down from his position in February, after a four-year tenure marked 
by conflicts with the research community. He took an aggressive approach to his position, 
proposing centralization of various services such as media and congressional relations. He 
also introduced limits on travel of federal researchers to scientific meetings.—ES

Michael Leavitt (L) is to replace health 
secretary Tommy Thompson (R).
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Richard Chaisson
Thrust unexpectedly into the emerging AIDS crisis, Richard Chaisson 
found his niche at the AIDS-TB convergence. He is now successfully 
applying lessons learned locally to questions with a global reach.

It’s 8:30 a.m. in Baltimore on a chilly December morning and Richard 
Chaisson is in his office at Johns Hopkins University, giving a World 
Health Organization (WHO) officer a critique of the agency’s latest tuber-
culosis (TB) treatment guidelines. A half-hour later, Chaisson is upstairs 
in the hospital’s AIDS clinic, conferring with residents, social workers, 
pharmacists and nurses about the patients in the 22-bed inpatient ward.

Chaisson serves only a month each year as the attending physician 
in the AIDS section he was hired to run in 1988; his current duties as 
director of the university’s Center for TB Research (CTR), which he 
conceived a decade later, keep his attention divided between study sites in 
Baltimore, Brazil, Haiti and sub-Saharan Africa.

The infectious disease specialist has never had much desire to work 
full-time as a clinician. He has instead combined hands-on experience with 
a background in epidemiology to help solve public health problems on an 
ever-expanding international scale. 

As a resident in San Francisco General Hospital during AIDS’ initial 
emergence, Chaisson quickly realized he didn’t have to go overseas to join 
the battle of ‘man versus microbe.’ It was in that urgent, uncertain climate 
that he began to understand how he could make his desired impact: by 
investigating the questions that cropped up in his own line of sight—and 
applying their answers to population-level interventions.

“How do you do something that has a global impact?” Chaisson asks. 
“It’s hard to act on a grand level most of the time, but that kind of thinking 
is what inspires me.”

Chaisson and his colleagues have built the CTR to international 
prominence and secured $111 million in grants in less than seven years. 
Chaisson, who now focuses primarily on TB-HIV coinfection, last year 
reached what he calls his personal high point: a $44.7 million award from 
the Gates Foundation to support his Consortium to Respond Effectively to 
the AIDS-TB Epidemic (CREATE).

Among residents in the AIDS clinic, Chaisson is known for the frequent 
wagers he proposes—a box of Godiva chocolates being the customary 
stakes—on the accuracy of their diagnoses. In a snapshot on his bulletin 
board, the familiar foil box has been superimposed onto the palm of a hand 
blanketed by a severe rash. When the patient was admitted, the residents 
quickly assumed she’d contracted syphilis, but Chaisson insisted they test 
for measles. The residents won the prize.

“This is one way that [Chaisson] gets them to choose a diagnosis and 
then take ownership of it,” says inpatient coordinator Jo Leslie, who has 
worked with Chaisson since he arrived at the university in 1988. “He also 
likes to be special. You don’t go out and get Godiva by the pound because 
you just want to hide out in the crowd.” 

It’s also clear that Chaisson wants the residents to know the value of vet-
ting their assumptions. He sees the clinic as a candy store for new informa-
tion—but only if one asks the right questions. Some of his earliest research, 
conducted when AIDS was stigmatized as a gay man’s disease, explored the 
increasing rates of HIV infection among intravenous drug users. Working 
in San Francisco’s drug treatment centers, he discovered that more than half 
the heroin users were also shooting cocaine, and that methadone would 
therefore be ineffective as the key anti-HIV intervention for them.

Chaisson tried to drop out of medical school after his first year, and says 
he has always eschewed long-range planning. But more often than not, it 

would seem, fate has offered him sweeter alternatives. When he failed to line 
up funding for a post-residency fellowship, he was forced to take part-time 
work in both the AIDS and TB clinics at San Francisco General Hospital.

HIV is the strongest risk factor for progression to active infection in 
people with the latent form of the TB parasite, and TB has become the 
world’s leading killer of people with HIV. For years, however, few showed 
much interest in their connection. Chaisson was uniquely positioned to 
take an early interest in the two killers’ symbiosis. Luck later brought him 
to Baltimore, a city that had been using directly observed therapy (DOTS) 
since the 1970s. In 1991 the city tabbed him to run its TB program, opening 
the door to research that influenced the US treatment guidelines.

Chaisson also served on the panel that revised the WHO’s most recent 
TB treatment guidelines, and says he was frustrated when a treatment 
regimen—untested but popular with member states for its low cost—was 
included as an alternative despite his and others’ protests that it was inferior. 
“Some people feel it’s better to have inferior options than no options at all. 
I’m on the side for doing it right and aiming for the best,” he says.

In 1998, Chaisson wanted to travel to London, where his niece was 
attending school. He persuaded Kevin De Cock, then at the London School 
of Hygiene and Tropical Medicine, to let him deliver a lecture to De Cock’s 
students. The result was a synthesis of nearly a decade’s worth of thinking 
about the deficiencies of the most prevalent TB control measures.

“After that talk I started thinking about what he was saying,” says De Cock, 
who now works for the Centers for Disease Control in Kenya. “DOTS was 
not sufficient in areas where HIV prevalence was high, and we needed to 
develop additional interventions.” De Cock persuaded Chaisson to let him 
further develop those ideas and the result was a scathing missive that chal-
lenged the WHO orthodoxy (Int. J. Tuberc. Lung Dis. 3, 457–465; 1999).

The paper became a blueprint for CREATE, Chaisson’s seven-year project 
on large-scale interventions in Zambia, South Africa and Brazil. Two of the 
studies will compare the value of community education projects and mea-
sure the impact of expanding conventional therapy in reducing active TB 
rates. “The issue is not so much developing new technology—but thinking 
about ways to apply existing technology at the population level,” he says.

A third study will determine if adding IPT to antiretroviral drug thera-
pies will reduce active TB rates among AIDS patients in Brazil—a question 
of increasing importance as antiretroviral drugs become more accessible.

Chaisson is also finalizing a US National Institutes of Health study on 
whether DOTS can improve treatment compliance among AIDS patients in 
South Africa. But Bush administration rules that the project use only name-
brand, US-approved drugs have created cumbersome red tape, he says.

Chaisson’s grant from the Gates Foundation, he says, will allow him to 
dive headlong into his project. “I’ve put so much thought into this and it’s 
big and bold,” he adds. “And it finally came together.”

Bruce Diamond, New York

“Some people feel it’s 
better to have inferior 
options than no options 
at all. I’m on the side for 
doing it right and aiming 
for the best.”
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Medicine of the masses

In the late 1990s, the cancer community began 
buzzing with anecdotal reports that a mixture 
of eight Chinese herbs called PC-SPES could 
shrivel prostate tumors. As many as 10,000 men 
were swallowing the supplement and seeing 
some success, went the rumors. Doctors were 
initially skeptical. But as the stories multiplied, 
some scientists decided to test the mixture in 
clinical trials.

The first studies were overwhelmingly 
positive. The supplement appeared to reduce 
markers of prostate cancer, cut pain scores and 
shrink prostate tumors1,2.

But shortly after, talk of serious side effects and 
contaminated products began circulating among 
patient groups. The complaints prompted the 
California Department of Health Services to 
investigate. Their chemical analysis revealed 
something shocking: the supplement was 
laced with three different prescription drugs—
including an artificial estrogen used clinically to 
treat prostate cancer. By late 2002 the company 
that made PC-SPES went bankrupt and the herb 
was no longer available.

The scandal embarrassed researchers who 
had rushed to clinical trials without first 
studying the supplement. Even more humiliat-
ing, the US National Center for Complementary 
and Alternative Medicine (NCCAM) had funded 

four studies of the supplement that had to be 
shut down immediately. The bottom line was 
clear: scientists need to show not just that herbal 
drugs are effective, but that they are safe and of 
consistently high quality.

For years, the incident left many 
scientists wary of herbal medicines. But the 
botanical supplement landscape is now on the 
brink of a paradigm shift. Fueled by patients’ 
growing obsession with alternative medicine and 
escalating reports of manufacturers peddling 
snake oil as miracle cures, scientists are finally 
diving into the field.

In the US, NCCAM is supporting several 
clinical trials to test whether botanicals hold up 
to their claims. Some scientists are developing 
long-overdue techniques to assess quality and 
consistency, and others are investigating the 
power of herbs from China and other countries 
to fight off specific diseases. Their hope is to 
move alternative medicine into the mainstream 
without repeating the mistakes of the past.

“There are some unscrupulous people in this 
industry that make it bad for the people who 
are trying to do honest work,” says Norman 
Farnsworth of the University of Illinois at 
Chicago College of Pharmacy who studies 
herbals. “The basis of much of our research is that 
any plant material extract should be chemically 

authenticated and chemically 
and biologically standardized.”

Untapped potential
PC-SPES is not the only herbal 
supplement that soured the 
field. Some supplements have 
been found to be contami-
nated with dangerous heavy 
metals or bacteria, others vary 
wildly in their content from 
bottle to bottle3. The nega-
tive publicity has sunk sales 
since the 1990s, says Stephen 
Morrissey, chief executive 
officer of Botanica BioScience 
in Ojai, California.

But despite the bad press, 
many scientists are confident 
of herbs’ potential to treat 
disease. “The payoff will be 
huge,” says Robert Tilton, 

vice president of science and technology at 
PhytoCeutica, Inc. The New Haven–based 
company is a spin-off from Yale University and 
is investigating Chinese herbs that fight cancer. It 
is also part of the Consortium for Globalization 
of Chinese Medicine, which includes 19 other 
academic institutions in the US, China, Hong 
Kong, Taiwan and Singapore.

“A lot of Chinese herb mixtures have proven 
themselves effective over many years. But we 
need to refine the evidence from subjective 
descriptions to objective verifiable data,” says 
Paul Tam, associate dean of medicine at Hong 
Kong University.

Preliminary studies suggest that PhytoCeutica’s 
lead target, PHY909, may boost the potency of 
several chemotherapeutic drugs and reduce side 
effects such as nausea and diarrhea. PHY909 
is a mixture of four herbs that the Chinese 
first developed more than 1,500 years ago to 
treat gastrointestinal distress. The company is 
recruiting patients for a dose-escalation study in 
liver cancer patients.

PHY909 isn’t new, but the idea of combining 
it with chemotherapeutic drugs is. The US Food 
and Drug Administration (FDA) last June issued 
new guidelines for marketing botanical drugs. 
The agency will allow companies to market herb-
als exclusively for up to five years after approval.

For herbs that have been widely in use, the 
agency is will also accept well-documented 
historical evidence that the herb is safe for use in 
healthy populations. Companies can therefore 
bypass extensive animal toxicity studies and 
quickly move into clinical trials.

“These FDA guidelines for the first time 
outline a roadmap for future botanical drug 
approval,” says Tilton. “They are a major step 
forward.”

New paradigm
Unlike pharmaceutical drugs made by packag-
ing single molecules into pills, botanicals con-
tain a number of active compounds “that work 
synergistically,” says Tilton. No one phyto-
chemical has shown to be very potent by itself, 
he adds, but together they pack a punch. “It’s 
likely that they work on different pathways,” he 
says. The company has some insight as to how 
PHY909 works, he says, but it is not a priority. 
Instead the primary focus is on establishing the 
consistency of their herbs.

To that end, PhytoCeutica has patented 
software, to be shared among consortium mem-
bers, which creates a three-dimensional chemical 
fingerprint (see Figure, page 10) of herb mixtures 
based on chemical analyses from mass spec-
trometry and other technology. The fingerprint 

Viewed askance by scientists for decades, herbal remedies are 
finally entering the mainstream. Gunjan Sinha explores the new 
face of centuries-old medicine.

Modern techniques are lending traditional medicines new credibility.
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appears as a series of peaks, each representing a 
single molecule. Researchers then treat cells with 
the herb extract and measure mRNA expression 
on a microarray to find the specific phytochemi-
cals that are biologically active. In this way, the 
company can identify the important biologically 
active subset of molecules in the mixture. The fin-
gerprint serves as a reference to which subsequent 
batches can be compared to assure quality.

Herbals represent a new model of drug 
development. According to the FDA’s new 
guidelines, the agency will not require 
companies to identify an herb’s mechanism of 
action for approval. This is also the reason that 
pharmaceutical companies have shied away from 
such research. “This multi-medicine approach 
is very foreign to them,” says Tilton, who had 
previously worked for the pharmaceutical 
industry. “When they find an effective botanical, 
they want to isolate out the single molecule.”

If approved, PHY909 will become the 
first botanical in the US to be available by 
prescription. But it will quickly be followed by 
many others, predicts Tilton. “I think when the 
first herbal drug gets approved for an indication 
that western medicine is not very effective,” he 
says, “we will see a big turnabout.”

In the next few years, says experts, herbs will 
join traditional drugs as therapeutics. This model 
already exists in Europe, where some countries 
such as Germany and the Netherlands require 
clinical evidence of an herb’s efficacy as stated on 
its label, and where herbal drugs are prescribed.

Herbs that work
Unraveling how an herbal works is a challenge, 
but some scientists are trying to understand 
how supplements affect the body. For instance, 
scientists at the University of California in Los 
Angeles are examining the anticancer ability of 
less-exotic plants. “As a clinician, you really want 
to know how this [herb] is going to work,” says 
Mary Hardy, associate director of the universi-
ty’s Center for Dietary Supplements Research.

In a recent study, researchers at the center 
found that green-tea extracts, which have been 
touted as cancer-fighting elixirs, turn down the 
expression of many genes involved in cell growth 

and crank up the expression of many genes 
involved in apoptosis4.

The group is also planning to examine 
breast and prostate tissue for the presence of 
green-tea phytochemicals and to investigate 
the anticancer properties of an herb called 
Scutellaria baicalensis. Gene expression studies 
suggest that the herb interferes with a cell’s 
production of tubulin—a protein required for cell 
division—and may affect the expression of 
Cox-2, an enzyme implicated in many cancers.

Botanicals are also being recruited to fight 
other problems. One NCCAM-funded project 
is examining the potential of Chinese herbs to 
treat addiction. “Because of the opium trade, 
China has over 100 years of experience in herbs 
for withdrawal symptoms,” says project leader 
David Yue-Wei Lee at McLean Hospital in 
Belmont, Massachusetts. Opium addiction was 
a huge problem in China, Lee adds. “Even my 
grandmother offered it to her guests.”

Lee’s collaborators at other institutions 
have also studied the ability of various herb 
mixtures to curb drinking in rats. In one study, 
the University of Minnesota’s Elhabib Benlhabib 
showed that the kudzu root extract reduced 
drinking in rats predisposed to alcoholism5. A 
small-scale placebo-controlled study, now in 
press, also suggests that kudzu root can reduce 
drinking in people.

Making supplements safer
Because concerns about quality have stunted 

herbal research in the past, academic research-
ers are trying to help improve good manufac-
turing practices for dietary supplements. For 
instance, Lee and Hardy are both investigat-
ing quality control methods for their herbal 
mixtures. But this presents a potential problem: 
with each team relying on its own system, there 
are no accepted academic standards to assess 
quality and update existing guidelines.

Supplement companies are not required to 
follow the guidelines, but regulatory agencies are 
relying on the market to police itself. As more 
companies have their products certified, market 
pressure will hopefully weed out the imposters, 
says Hardy.

It is too soon to predict whether this will make 
supplements safer. In the meantime, experts 
say, one thing is clear: herbal medicine can no 
longer be shoved aside as the work of charlatans, 
or as peddling a placebo effect. Some herbs have 
valid medicinal uses, says Hardy. “We are not 
only providing the justification for the further 
pursuit of these things in science, but their study 
will also give us direction for their medical use,” 
she says. “They will eventually be integrated into 
the broader medical paradigm.”

Gunjan Sinha is based in Frankfurt.
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Chemical fingerprints can help identify the 
active ingredients of herbal mixtures.

No more free lunches
When medicinal herbs on the market come from a foreign country, who profits? Although 
there are no international laws to mandate profit sharing, the Convention on Biological 
Diversity, established in 1992 and ratified by 187 countries—the US has yet to sign—
establishes countries’ sovereignty over their own genetic resources. The treaty leaves it to 
each country to legislate and enforce rules for access to plants and benefit sharing.

The University of Illinois at Chicago, for example, recently negotiated an agreement for 
bioprospecting in the rainforests of Vietnam and Laos for plants with anticancer abilities. 
Half of the net revenue from a marketed product will be paid to the country from which the 
plant originated. But this arrangement can present ethical issues when indigenous knowledge 
helps to develop a drug. Unless mandated by the government, there is no guarantee that the 
indigenous population will benefit. The World Intellectual Property Organization (WIPO) is 
developing guidelines to protect traditional knowledge and help member countries establish 
laws, says Antony Taubman, head of traditional knowledge at WIPO.

But some good models for profit-sharing already exist. In the late 1990s, Paul Cox, 
director of the Institute for Ethnobotany at the National Tropical Botanical Garden in Hawaii, 
discovered that a compound extracted from tree bark native to the South Pacific had antiviral 
properties. Traditional healers in Samoa had long used the bark to treat hepatitis infections 
and had pointed Cox towards the tree. The bark compounds have been transformed into a 
drug that is being tested as adjuvant therapy for AIDS patients. If the drug is approved, the 
government of Samoa, the village where Cox conducted his research and descendents of the 
healers will all share in the profits.

“That’s very enlightened thinking,” says Mary Hardy at the Center for Dietary Supplements 
Research at the University of California in Los Angeles. “It’s a model we should all strive for.”
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