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It is never easy to predict the future, but Dr Peter Brindle, 
a GP in one of Bristol’s inner-city practices and a Wellcome
Trust Research Fellow in the Department of Social Medicine,

is trying to find a more accurate and inclusive ways of
identifying those at risk from coronary heart disease.
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What are Your 
Chances of Having 

a Heart Attack?

The requirement for a GP to predict 
an individual’s risk of cardiovascular
disease is set out in the Department of
Health’s National Service Framework
(NSF) for coronary heart disease. The
NSF requests that the future risk of all
their patients who are free from
cardiovascular disease, such as a
previous heart attack or stroke, is
assessed so those at highest risk can
be identified and given appropriate
advice and treatment. This risk-
reducing treatment includes drugs to
lower cholesterol and blood pressure,
as well as aspirin. 

There are several methods GPs can
use to score an individual’s risk. All of
them use a combination of different
‘risk factors’ such as the patient’s age,

sex, smoking habits, blood pressure,
whether or not they have diabetes,
some information about their
cholesterol levels, and the results of an
electro-cardiogram. These risk factors
have been taken from the Framingham
Heart Study that collected information
from 5,573 men and women who 
lived in the predominantly white and
middle-class town of Framingham in
Massachusetts, USA,  between 1968
and 1975. But the decrease in coronary
heart disease mortality since the 1970s
and different population characteristics
between Framingham and modern
Britain, now means that the accuracy
of these Framingham-derived risk
scoring methods is uncertain, when
applied to the diverse population now
living in Britain.

Dr Brindle began to have doubts about
the accuracy of the Framingham-based
risk scoring methods when using them
every day in his practice. So he teamed
up with different groups around the 
country to assess how accurate they
really are. Brindle and his colleagues
from London University tested the
accuracy of the Framingham coronary
risk predictions in 6,643 men from the
British Regional Heart Study – a British
equivalent of the Framingham Study.
They calculated each man’s coronary
risk and then compared these
predictions with the actual coronary
events that occurred over ten years.
During this period, 2.8 % of the men died
from coronary heart disease, compared
with the 4.1% predicted by Framingham
– an over-estimation of 47%. When ➜
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About 90% of the British public support
the use of animals in research, as long
as the medical benefits are evident, and
as long as the numbers of animals
involved are kept to a minimum and
they do not suffer unnecessarily – the
opinion polls are very clear on this. The
law in Britain that governs the use of
animals in research is the toughest in
the world and I think if the general
public understood more about how 
the law works, they would be even
more supportive.

But when it comes to scientists
speaking out on this issue, I should first

like to point out that, of the small
number of researchers who have gone
public on this issue, I do not know of
anyone who, as a result of speaking
out, has been targeted by animal rights
extremists. I have, but my targeting
began before I became publicly com-
mitted to defending animal research.
So those people who have been
courageous enough to engage in
public dialogue on this issue have not
found themselves targeted.  Second,
there is strength in numbers. It may be
easy for the small number of extreme
activists – because the numbers are
very small – to target a small number of

scientists who are prepared to talk. But
if there were 10,000 scientists all willing
to speak publicly about their work, then
where is the target?

Furthermore, I would take a moral
position on this. I think that scientists
have a duty to speak to the public
about what they do. After all, whatever
kind of research one does and
whatever form of funding one has, in
the end the money comes from the
public. Whether it comes from a
research council, a charity, or even from
industry, in the end the money is
coming from the public purse. We have
an obligation to report back to the
public about what we are doing with
their money.

Finally, if we want the respect of our
families, our friends and the community
in which we live, we must be open
about our work. To be secretive implies
guilt and we absolutely should not feel
guilty about what we do. What we do is
honourable and good, and we have to
be brave enough to defend it. ■

The full text of Blakemore’s interview 
with Cherry Lewis can be found at:

www.bris.ac.uk/neuroscience/news/
features/mrc_roadshow/blakemore

Some of the major advances in medical science would not have
been possible without the use of animals in research – insulin,
penicillin and anaesthetics, to name but a few. Evidence shows
that public opinion now largely supports this necessary work, 
as long as it can be shown to have direct benefits for human
health. Colin Blakemore, well known for his stance on the use
of animals in scientific research, explains why he thinks it is
important for scientists to stand up and be counted.

Difficult 
Issues

Each year millions of people in this country benefit from
treatments which have been developed on animals

35,000 treated for breast cancer

180,000 diabetics use insulin

3,000,000 operations using anaesthetics

30,000,000 prescriptions for asthma

50,000,000 prescriptions for antibiotics
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➜ fatal and non-fatal coronary events
were combined, only 10.2% of the men
experienced an event such as a heart
attack or angina, compared with the 16%
predicted – an over-estimation of 57%. 

These findings are highly significant. If
patients are being told that their risk of
a future cardiac event is much higher
than it actually is, it makes it very hard
for them to make an informed choice
about whether they want to take a
potentially lifelong treatment that
requires regular visits to their GP for
appropriate monitoring. Furthermore,
the belief that they are considered to 
be at high risk could cause them
unnecessary psychological stress, to
say nothing of the cost to the NHS of
prescribing unnecessary drugs. It is
worth bearing in mind that these are
people who, as yet, do not have any
evidence of cardiovascular disease.

Brindle’s team also found considerable
variation in the accuracy of the
Framingham risk score depending on
where in the country the participants
lived. For example, they found that in
Scotland, where the risk of coronary
heart disease is relatively high, the
Framingham score over-predicted by
about 28%, but this contrasts with an
over-prediction of about 70% in the
south of England, where the rate of
coronary heart disease is less.

Another finding from the study, which is
perhaps of more concern, is that 84%
of the coronary heart disease deaths

occurred in the 93% of men who had
been classified as low risk by the
Framingham score, meaning that they
would have been unlikely to have 
been offered cholesterol-lowering
treatment. According to the guidelines,
cholesterol-lowering treatments should
only be offered to people who have
more than a 30% risk of having
coronary heart disease within a ten-
year period. But this failure to
successfully identify the high-risk
individuals says more about the 30%
threshold than the inadequacy of the
Framingham risk score. When a lower
threshold of 15% over ten years was
selected, 75% of coronary deaths
occurred within the high-risk group that
now included almost half the study
population. Although lowering the
threshold from 30% to 15% reduced
the number of people wrongly identified
as low-risk, it came at the cost of

considerably increasing the numbers of 
those identified as being at high-risk
and eligible for life-long treatment, but
who did not go on to develop a
coronary disease. 

The main problem with the Framing-
ham risk score, and with other similar
scores based upon data collected
many years ago, is that it can-not keep
up with the change over time in the rate
of disease in populations. There has
been a 50% drop in male coronary
heart disease mortality since the
1970s, so it is not too surprising that
the Framingham score may not be

applicable to modern British practice.
Newer scores are being derived, but
these too are based on data collected
some time ago, and will not be able to
keep up with these trends. Also,
methods such as the Framingham
score have no way of taking into
account the variation of cardiovascular
disease within a country, or within
different populations such as inner-city
practices where the vast majority of
patients may belong to a black or
minority ethnic group. 

In work funded by the Department 
of Health and the British Heart
Foundation, Brindle has founded the
Bristol Cardiovascular Risk-scoring
Group, which draws together experts in
statistics, epidemiology, public health
and general practice, in an effort to
address these shortcomings. And
although he recognises that no

cardiovascular risk score can predict
the risk of a heart attack or stroke with
perfect accuracy, his work and that of
colleagues will result in a more accurate
and more inclusive way of targeting
those of us who might benefit from
taking tablets to lower our blood
pressure or cholesterol. ■

www.epi.bris.ac.uk

Try an online risk calculator at
www.wellclosesquare.co.uk/

protocol/fram/fram.htm 

In fact deaths occurred in the 93%
of men who had been classified as
low risk by the Framingham score

Large volcanoes, like those on Hawaii,
form in response to the up-welling of
hot, molten lava in so-called ‘plumes’.
These plumes have long been thought
to originate from depths of almost
3,000 km within the Earth, right on the
boundary with the core. If this were the
case, they would be expected to
contain small amounts of material from
the core, which would tell scientists a
great deal about how the interior of the
Earth works. However, while it has
been known for some time that the rare
element tungsten contained in the core
has different isotope ratios to the 
rest of the Earth, analysing the core’s
characteristic tungsten signature was
extremely difficult because the necessary
precision-tools were not available.

To overcome this problem, the team at
Bristol developed a new, high-precision
method for this very challenging test
and then analysed samples of Hawaiian
lavas and South African kimberlites –
rocks that bring diamonds to the
surface from great depths. Dr Anders
Scherstén, principal investigator, said:
‘Surprisingly, we found no evidence 
in these rocks of any contribution 
from the Earth’s core. While it is
disappointing that we cannot ‘see’ into
the innermost Earth beneath Hawaii,

these results are crucial to our
understanding of the evolution of the
core.’ The magnetic field around the
Earth results from the movement of
liquid iron in the core, affecting
everything from bird migration to the
navigation of aircraft. It is therefore
important to understand how it has
been sustained over geological time.

Meanwhile, evidence from another
group in the Department showed that
fossilised embryos of worm-like
creatures that lived 500 million years
ago must have developed in much 
the same way as their living relatives 
do today. 

Because embryos are composed of
tissues that decay very rapidly they are
very rarely preserved in the fossil
record, but Dr Phil Donoghue and his
Chinese colleagues sifted through
6,000 kg of rock from China and found
100 exquisitely preserved embryos.
They are less than half a millimetre in
length. Donoghue believes that the
adult form of these embryonic
Markuelia were fairly large worm-like
creatures with a mouth at one end,
surrounded by a series of spines. They
lived in the sea during the Cambrian,
when animal life was just emerging.

These fossil embryos have enabled the
team to determine that they represent
creatures that are early relatives of 
both arthropods (insects, lobsters,
trilobites, etc) and nematodes (parasitic
worms that can be found almost
anywhere – in our guts, in the soil, and
even in beer mats). Understanding this
relationship indicates that the changes
in the embryological processes under-
lying animal evolution must have
occurred long before these fossils were
living 500 million years ago, and even
before the earliest fossil remains of any
animals that have been found in the
geological record. ■

www.gly.bris.ac.uk

The full articles can be found in 
Nature, 15 January 2004

In the week that saw the US
announce plans to put a 
man on Mars, two papers 
from the Earth Sciences
Department were published 
in Nature showing just how 
little we know about the 
interior of our own planet, 
or how life evolved on it.

Fossillised Markuelia embryos. 
Each is about 0.5 mm in diameter

Meanwhile, back on 
Planet Earth...
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The risk factors are based on data collected in the 1970s
from the small town of Framingham, Massachusetts
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