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Broken promises

Intense public support for clinical research can be a mixed blessing — and the hunt for a vaccine against
AIDS offers an important lesson for many biomedical initiatives on what can go wrong.

claim that AIDS vaccine research is in crisis. And at a meeting

last week in Bethesda, Maryland, to examine how the field should
proceed, discussion centred on the need for a “mid-course correction’,
as Warner Greene, director of the Gladstone Institute of Virology and
Immunology in San Francisco, put it.

The large-scale trial for Merck’s candidate vaccine was well-
designed and had been launched with considerable optimism. Yet
the vaccine not only failed to lower patients’ viral loads, it actually
boosted the risk of infection in some groups. And worse, there are
few strikingly different vaccine candidates in the pipeline ready for
human trials. The PAVE 100 trial for a vaccine candidate similar to
MercK’s has already been cut in size, and discussions are taking place
on whether the trial should go ahead at all.

But if the AIDS vaccine field is in crisis, it is partly a crisis of its own
making — one that holds lessons for many other areas of biomedical
research. Decisions to move MercKk’s vaccine candidate and a previous
failed candidate into clinical trials were based only partly on science.
Also a factor was the field’s need to show the public that progress is
being made, thereby justifying the millions of dollars it receives from
philanthropists and taxpayers. Historically, AIDS research has been
afforded especially strong public support in the United States, but that
means it works under an unusually intense public microscope. When
promised results are not delivered, it’s a double blow to the field, set-
ting back the search for therapies while eroding public support.

This is an important lesson for other fields, most notably those,
such as autism, Parkinson’s and stem-cell research, that are funded
by a new breed of philanthropic organizations and agencies that use
amore ‘business-like’ management model. The end-point and mile-
stone-driven funding model used by these organizations has become
increasingly fashionable, as has their practice of setting more directed
research priorities at the outset.

But there are consequences of the business-like approach that cannot
be ignored. One is that trade-offs inevitably have to be made — often

|_ast year’s failed clinical trial for Merck’s HIV vaccine led many to

at the expense of basic research. The AIDS model provides a perfect
example of this. When times are flush, as they were at the turn of this
century, there is enough money to support clinical and basic researchers
alike. When times become lean, as they are now, basic science loses out
to the infrastructure that has been committed to clinical trials and ‘big
science initiatives, such as the US$300-million Center for HIV-AIDS
Vaccine Immunology. The US National
Institute of Allergy and Infectious Dis-
eases, the leading player in the US AIDS
initiative, is now spending slightly more
ofits extramural AIDS-vaccine budget on
testing vaccines than on discovering new
candidates. As a result, the development
pipeline has run dry of new ideas. To the agency’s credit, it recognizes
the problem and its director, Anthony Fauci, has pledged to “turn the
knob in the direction of discovery” (see page 516).

The other consequence of setting explicit milestones is the risk
of public backlash when the results aren’t delivered. AIDS vaccine
research has made numerous promises it could not keep, such as
when President Bill Clinton declared in 1997 that the nation would
produce an AIDS vaccine within a decade. With every failure, public
scrutiny grows. On 23 March, for instance, an article by the non-
profit AIDS Healthcare Foundation appeared in The Baltimore Sun
calling for an end to clinical trials for AIDS vaccines.

Yet rather than learning from AIDS research, other fields are repeat-
ing its mistakes. The California Institute for Regenerative Medicine,
for example, has promised to deliver “clinical proof-of-principle that
transplanted cells derived from pluripotent cells can be used to restore
function for at least one disease” by the end of its ten-year mandate. If
this goal isn't met, the state’s public, which voted to create and fund the
institute, is likely to wonder whether its investment was worthwhile.

Researchers have no choice but to reach out to the public for
support. But when they do so, they do not serve themselves well by
promising results they cannot deliver. |

"“Researchers do not
serve themselves
well by promising
results they cannot
deliver."

Double vision

The need to transform the world's energy
technology is even greater than many perceive.

to be generating in the decades to come? This is a question of

crucial importance to economics, development and the man-

agement of climate change. But as the Commentary on page 531 argues,
itis not an easy question to answer (see also News on page 508).

In 2000, the Intergovernmental Panel on Climate Change introduced

| | ow much energy, and of what sort, should we expect the world

arange of ‘emissions scenarios’ that sought to estimate the amount of
carbon emitted over the twenty-first century for a range of different
assumptions. Climate modellers have since used a small subset of these
scenarios as the basis for their analyses of possible climate change.
But these scenarios are not without their controversies. One is their
much-criticized approach to currency exchange rates, which some
economists say overstates the impact of industrialization in develop-
ing countries. Another, it turns out, is not so much a problem with
the scenarios themselves, but with the way some of them are seen as
being ‘business-as-usual’ — in other words, what would happen if we
do nothing differently.

That perception leads to an apparently straightforward measure of
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the climate-change problem for each scenario: take the anticipated
carbon emissions and subtract an emissions profile designed to
bring about a specific goal — say, a significant chance of keeping the
increase in global average temperature at or below 2 °C. The result
is the amount of carbon emissions that must be avoided to reach the
goal. This figure, typically hundreds of billions of tonnes of carbon
over the century, is then treated as the challenge that must be met by
new energy technologies and efficiency drives.

But this approach brings with it a risk of double counting. The ‘busi-
ness-as-usual scenarios actually assume that economies will somehow
steadily increase their energy efficiency and decrease the amount of
carbon they emit per unit of energy. The scenarios don't specify what
technologies will be used to achieve these things, so unwary users could
wrongly consider all reductions in either measure as progress over the
status quo scenario. As a result, the amount of decarbonization required
to achieve a stated goal is far larger than is often assumed.

The challenge is daunting enough without such misprision. An ever
greater amount of world domestic product is coming from develop-
ing economies where the amount of energy used and carbon emitted
per unit of economic activity is growing.

The history of the industrialized nations does suggest that there
would, over time, be progress in energy technology and efficiency even
without any threat of climate change. But global policy must now aim to

increase this progress greatly, which means we have to accept that there
are no meaningful ‘business-as-usual’ scenarios. The required progress
requires new incentives, new research and, crucially, new costs imposed
on the users of fossil fuels. It would also benefit from new economic
models that, unlike the ones used with current scenarios, can show how
the various policies aimed at replacing fossil fuels might work.

We also need to accept that the challenge of providing humanity
with more energy in a minimally damaging way is even bigger than is
usually thought. A simple calculation illustrates the point. Ifa growing
population is to have access to the energy needed to drive develop-
ment, then in 50 years the world’s energy supply will need to at least
double, even if energy use in tomorrow’s great powers never rises to
the per capita level seen in industrialized nations today, and if use in
those nations is severely curtailed by efficiency improvements.

At the same time, if the world’s climate is to be stabilized, carbon
emissions from fossil fuels will have to be reduced dramatically in
comparison with today’s levels. To satisfy both those requirements,
the amount of energy generated without the emission of fossil carbon
needs to increase by something like a factor of ten.

That is the most daunting challenge humanity has ever sought to meet
with a united front. The chances of success will be helped by models that
allow different strategies to be compared. But no amount of scenario
planning can replace the need for the will and leadership. |

Mismanaged measures

Surrogate end points can be helpful in clinical trials
— but only if they are used with care.

11 hat gets measured, gets managed” is an adage that doc-
\/\/ tors know all too well. Physicians routinely monitor
diseases by measuring biological factors such as cho-
lesterol or blood pressure. And clinical trials are starting to use such
indirect measures as ‘surrogate markers’ of a treatment’s effect on the
disease in clinical trials (see page 510). The practice has helped to get
drugs to market quickly by allowing researchers to perform rapid
and easy measurements rather than waiting for long-term clinical
outcomes such as heart attacks or strokes.

But every so often, a surrogate deceives, as in the unexpected results
from two recent clinical trials. One found that the drug ezetimibe,
which lowers cholesterol levels, did not seem to slow the steady march
of atherosclerosis in patients with high cholesterol (. J. P. Kasterlein et
al. N. Engl. J. Med. 358, 1431-1443; 2008). In the other, one part of the
trial was halted when the researchers found that using a combination
of strict diet and insulin to lower diabetics’ blood-sugar levels to those
of healthy people actually increased mortality rates in some patients.

These results conjure up unpleasant memories of past surprises
with surrogate markers. Several drugs that quelled irregular heart-
beats in patients who had had a heart attack shocked cardiologists
when they were found also to increase the risk of a subsequent
heart attack. Another candidate drug for controlling cholesterol,
torcetrapib, raised levels of the ‘good’ cholesterol — high-density
lipoproteins — yet increased the number of deaths. Such events are
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troubling, and regulators face a high-stakes tug-of-war between the
risk of relying on a surrogate marker, and the harm of delaying a
potentially useful therapeutic from being used in the clinic.

Cardiologists at this week’s annual meeting of the American College
of Cardiology urged their colleagues to try other medications before
resorting to ezetimibe. The warning should not have been necessary.
Other cholesterol-lowering drugs have been on the market for 20 years,
and have been vetted by large-scale clinical trials that evaluated direct
outcomes such as heart attacks. Ezetimibe was approved five years ago
in the United States solely on the basis of its ability to lower lipid con-
centrations. Large clinical trials to look at its effects on the cardiovas-
cular system were not initiated until several years after it was approved.
Some of the results aren’t due until 2011. The choice between ezetimibe
and the older drugs should have been clear, yet the statistics suggest
that many doctors favoured ezetimibe. In 2006, ezetimibe accounted
for 15% of the prescriptions for cholesterol medication in the United
States. Sales of the drug climbed above $5 billion in 2007.

Why did the medical community embrace ezetimibe with such
enthusiasm? There are two likely explanations. The first is an aggres-
sive and effective marketing campaign. The second is a firm beliefin
the predictive power of a trusted surrogate. Previous cholesterol-low-
ering drugs had proven successful, and in heart disease as in diabetes,
the belief came to be: ‘the lower, the better’

We won't know for some time whether ezetimibe works for the
end points that matter: heart attack and death. But it is clearly time
to check our assumptions. Surrogate end points are valuable, but are
not always accurate indicators of the important outcomes. Drugs
approved solely on the basis of surrogate end points come with a risk
that should not be ignored, no matter how trusted the surrogate — or
how persuasive the marketing campaign. |
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