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Searching for life
A look into the past frames our attempts to find 
extraterrestrial intelligence.

Carl Sagan’s 1993 Nature paper has, rather appropriately, a hint of 
science fiction about it. Twenty years ago this week, Sagan and 
a team of other astronomers announced that they had found 

life on a planet in the Galaxy. They used data from the Galileo space 
telescope to catch clear signatures of methane and carbon dioxide in 
the planet’s atmosphere and abundant water in frozen and liquid states 
on its surface. They even confirmed the presence of radio emissions 
emanating from it — the canonical autograph of intelligence.

This month’s Nature PastCast — one of a series of special audio 
treats available for free on the Nature website — recounts the tale. The 
twist, of course, was that this planet was Earth. Sagan and his team 
were trying out a method for finding life on other planets, using Earth 
as a calibration for future missions that might explore the depths of 
the Galaxy for signs of life.

Those were not friendly times for thinking about life elsewhere. At 
the time, the US Congress was debating whether to cut federal funding 
for NASA’s SETI programme, the search for extraterrestrial intelligence. 
So Sagan and his team set about their task in as objective a way as they 
could, notwithstanding their foregone conclusion. They were careful 
to declare that “life is the hypothesis of last resort”, and to show that this 
was a scientific question that needed an answer.

The bigger question, of course, goes unanswered, although not 
for want of trying. SETI was launched in the late 1950s, propelled 

by the optimism of the space age. In 1959, a paper in Nature by  
Giuseppe Cocconi and Philip Morrison suggested that if civilizations 
elsewhere wanted to contact Earthlings, they would probably use 
electro magnetic signals. “We shall assume that long ago they estab-
lished a channel of communication that would one day become known 
to us, and that they look forward patiently to the answering signals 
from the Sun which would make known to them that a new society 
has entered the community of intelligence,” they wrote.

Soon after, astronomer Frank Drake was preparing for one of the 
first conferences to address the search for extraterrestrial life. As a 
loose agenda, he came up with a list of unknowns that would need to 
be resolved in order to predict whether intelligent life exists elsewhere 
in the Universe. For example, how many star systems exist that are 
suitable for the development of intelligent life? How many Earth-like 
planets are in orbit around them? What is the probability of life spark-
ing into existence on any of them? Drake then formulated an equation 
that created a mathematical framework for such unknowns.

Research ongoing since Sagan’s paper is making Drake’s equation 
more solvable today than it has ever been. The control test was per-
formed, so astronomers know that their tests for life would work. 
Meanwhile, the first exoplanet was found in 1992, and hundreds have 
been spotted since.

Scientists can use variants of Sagan’s prescient control test to  
characterize the atmospheres and locations of exoplanets whizzing 
around their stars. Are we now in an era not of space-age optimism, 
but of realism? Life is still the hypothesis of last resort for astro-

biologists. But if they find none, they will not be 
disillusioned. It would be just as interesting, they 
say, to find that habitable-looking environments 
do not all sprout life, and that Earth is unique in 
being so full of it. ■

children”. Unfortunately, however, it won’t. The 18-month results only 
confirm the disappointing results seen after 12 months.

The RTS,S vaccine is not what most people would think of as a vac-
cine. It provides only partial protection and most of those vaccinated, 
particularly those in areas with moderate to high malaria transmission 
rates, will eventually contract the disease. There is also confusion over 
its efficacy. Many media reports concluded that although the vaccine 
did not give the 90%-plus efficacy levels of most childhood vaccines, 
it might nonetheless be satisfactory, with a reported 46% reduction in 
cases in children vaccinated when they were aged 5 to 17 months, and 
27% in 6–12-week-old babies.

Not so. The efficacy figures given for RTS,S are not directly compa-
rable with those usually given for vaccines. The conventional measure-
ment of a vaccine’s success is how may people remain protected after a 
given period, such as 12 months. Because RTS,S is only partially protec-
tive, a different measurement of efficacy is used — a complex statistical 
model that computes hazard ratios on the basis of the first clinical epi-
sodes of malaria. As the designers of the method themselves concede, 
“a shortcoming of the vaccine efficacy calculated from hazard ratios 
could be that it is not intuitively understood”. Too true. In the hands of 
experts, and regulatory agencies, this hazards-ratio model offers a valid 
measurement of the efficacy of a partially protective vaccine, but it can 
be easily misinterpreted by the media, politicians and policy-makers.

It is not possible for outside scientists to deduce a more conventional 
efficacy estimate from the 18-month data, as it was described only 
briefly in press releases from the vaccine’s sponsors, the PATH Malaria 
Vaccine Initiative (MVI) based in Seattle, Washington, and GlaxoSmith-
Kline (GSK), headquartered in Brentford, UK. (The paper and support-
ing data are under review at a journal.) But applying a conventional 
measurement of vaccine success to the published figures for 12-month 
estimates — for which detailed data are available — reduces the vac-
cine’s efficacy by more than one-third (see Nature 478, 439–440; 2011). 
Its protective effect also seems to begin fading after about six months.

Perhaps more promising are the reductions seen in cases of severe 
malaria, which are reported in the conventional manner. However, 
although a 36% reduction was reported in children of 5–17 months, 
the 15% reduction seen in 6–12-week-old babies was not significant — 
and this age group was the main target of the trial because for logistical 
reasons it is likely that any malaria vaccine would need to be given 
alongside routine immunizations at this age.

Many vaccine trial participants had access 
to other anti-malarial measures — including 
insecticide-treated bednets and effective drug 
treatment — so it is possible that the vaccine 
might offer greater benefit to people more 
exposed to malaria. Nonetheless, the vaccine 
falls short of the target for a partially protective 

malaria vaccine set in 2006 by the World Health Organization, which 
stated that it should have a “protective efficacy of more than 50% against 
severe disease and death” that “lasts longer than one year”.

The work will continue. Data on the effects of a booster dose given 
after 18 months will not be available until next year, and RTS,S is also 
due to be tested in combination with a vaccine developed by researchers 
at the University of Oxford, UK, in an early-stage clinical trial. Mean-
while, the RTS,S trials are to be applauded for having left a lasting legacy 
in the unprecedented collaboration with African scientists who led the 
study, and a first-class clinical-trials infrastructure on the continent. 

RTS,S has been in the works for almost 30 years. Since 2001, the 
MVI has put some US$200 million into it, and GSK more than 
$350 million, with a further $260 million earmarked to complete its 
development. The huge past impact of vaccines risks fuelling illusions 
over the impact of having a malaria ‘vaccine’. But the modest efficacy 
of RTS,S means that it falls squarely in competition with other malaria 
control measures, many of which might be more cost-effective. Care 
must be taken not to build excessive expectations that can only lead 
to disappointment over its potentially limited public-health impact. ■

“The vaccine 
falls short of the 
target set by the 
World Health 
Organization.”
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