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Humans have always been at the
mercy of their genes, but medical
and technological advances mean
that new possibilities in preventative
medicine are changing the way we
live — and die

Words: Aocife Kavanagh
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Professor Andrew Green, director and consultant geneticist, National Centre for

magine a future where the extraordinary
advances in medical genetics already realised

in recent years are fully embraced. Where,

from our very earliest days, each one of us will

have access to a genetic file detailing the

myriad medical conditions we are more, or
less, likely to develop during our lives.

Aworld where parents who have been
advised that their child carries genes putting
them at risk of developing Alzheimer’s dis-
ease will question whether they should allow
their child to play rugby, where a blow to the
head could exacerbate the problem.

Imagine a future where would-be par-
ents, with no apparent problems conceiving,
will choose IVF so they can screen for eggs
that don't carry genes associated with parti-
cular genetic conditions. A future where a
woman opts for preventative surgery be-
cause of what she views as an unacceptable
risk of developing breast cancer.

Actress Angelina Jolie’s description of
her double mastectomy operation as “like a
scene out of a science-fiction movie” aptly
depicts the extraordinary world of medical

genetics. Genetic research has opened the
door to preventative medicine with endless
potential and possibilities. The actress’s
proactive approach to tackling the problems
in her genetic profile is proof of that. Her
move to write publicly about that decision
has made the rest of the world think about
where genetic medicine might be taking us.
In Ireland, genetic medicine and testing is
still largely focused on diseases with a clear
genetic link, such as hereditary cancers,
Huntington’s disease or cystic fibrosis. For
more than a decade, clinicians at the Na-
tional Centre for Medical Genetics in Du-
blin have been providing the kind of genetic
testing Jolie recently underwent. Advances
in genetic medicine have been massively
important for the kind of rare discases that
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Medical Genetics in Crumlin, Dublin

staffat the centre deal with on a daily basis,
but when it comes to *highly complex con-
ditions”, such as heart disease and diabetes,
then genetic testing can only go so far.

“For many common conditions like dia-
betes, MS and highblood pressure, there isa
genetic component, but that is not the whole
story,” says Professor Andrew Green, medi-
cal director at the centre, which is based at
Our Lady’s Hospital for Sick Children in
Crumlin.

The eureka moment that was the com-
pletion of the Human Genome Project more
than a decade ago was only the beginning of
aflood of new information about our genet-
ic make-up, of which experts are still strug-
gling to make sense.

Genetic medicine has its very own ‘nur-
ture versus nature’ battle, which means that
when it comes to many illnesses, environ-
mental factors play a role in how a particular
gene affects a particular individual and
what the risks are for them.

In other words, just because you carry a
gene linked to a particular condition doesn’t
mean you will develop that condition. To
further complicate the picture, whether
somebody develops a particular illness also
depends on how various genes interact with
each other.

“We all have about 20,000 genetic varia-
tions that potentially might be a problem,
but we have no idea yet how to interpret
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them. It may take ten or 15 years of study of
people who have particular gene variations
before we can go back and say, “Well we
found this gene variation and this is what
happened to that patient’,” Green says.

That’s not to pour cold water on how
much has been learned about our genetic
make-up and how that knowledge can be
put to work. If you want to discover how
susceptible you might be to a particular ill-
ness, then there are ways of finding out
more.

Companies specialising in genetic testing
have already opened for business in Ireland
and Irish customers are availing of tests that
map out their risk levels of developing com-
mon illnesses like heart disease or cancers.

EasyDNA opened in Ireland more than
three years ago. The company offers a ‘ge-
netic predisposition test” to its Irish custo-
mers. For €295 easyDNA will analyse the
customer’s blood sample and provide them
with a report detailing their level of risk —
low, medium or high — of developing one or
more of 25 medical conditions. The condi-
tions include a variety of cancers, heart dis-
ease, diabetes and age-related illnesses.

Demand for the service has grown in the
past 12 months, and the company reported a
“visual jump’ in requests for information in
the wake of Jolie’s piece in the New York
Times detailing her decision.

To date, most Irish customers who re-



quest the test do so because a close relative is
suffering or may have died from an illness
with a strong genetic link. That pattern is
changing though, as more people opt for the
test, regardless of whether there is evidence
of a genetic condition in their family.

“People really want to protect themselves
and take control of their health; there is a big
push on that now with people watching
what they eat, going to the gym and thisis
Jjustonestep further where itisa test tailored
completely to you,” says Martina Sullivan,
international operations manager with
easyDNA.

Sohow does a test like this work, and how
accurate are the results?

Customers are given a home sample kit
and are required to provide a blood sample,
which is sent to a laboratory in Britain for
testing. The procedure reviews a number of
genetic markers by testing for a total of 70
*SNPs’ or single nucleotide polymorphisms,
which can indicate varying levels of risk of
developing a particular illness or illnesses.

After 12-19 working days, customers re-
ceive a test report which lists 25 medical
conditions and indicates their level of risk of
developing any one of those illnesses. In-
cluded in the 25 conditions are MS, heart
disease, breast, prostate and skin cancer,
diabetes, Alzheimer’s and various forms of
arthritis.

The company stands over the accuracy of
its reports, pointing out that some of its riv-
als only test for 25-30 SN Ps, whereas testing
for 70 apparently gives a better reading.

As Sullivan explains, however, you need
to be prepared for the results. “I had the test
done and found T'am at very, very high risk
of lung cancer. I was sure cancer would
come up; I had it on both sides of my family
so | was expecting it,” she says. “Smoking is
a big no-no for me and I try to avoid polluted
areas, so there are things you can do to set
your mind at ease.”

Despite the alarming news, Sullivan says
she felt empowered rather than paralysed by
the results, though she accepts that, “if you
have a tendency to be very worried when
you find out about these things, then maybe
this is not the test for you™.

The illnesses covered by these kinds of
pre-disposition tests all have a genetic com-
ponent, but they are also affected by other
factors that have nothing to do with our ge-
netic make-up. Lifestyle, whether we exer-
cise regularly and eat well, can also have a
huge impact on whether or not we develop
certain illnesses. Just because your results
tell you that you are at high risk of develop-
ing a certain disease or illness doesn’t mean
that you ever will.

Nor does it mean, unfortunately, that
when your risk of developing a particular
illness is marked as ‘low” that you will never
develop that condition.

Given the uncertainty inherent in these
genetic tests, Sullivan is anxious to point out
that easyDNA recommends that anybody
taking the test should discuss the process
with a medical professional both before and
after testing.

However, there is nothing to prevent any-
one from having a genetic predisposition
test, regardless of whether or not they are
fully prepared to accept the results, It brings
the principle of assuming control of your
health and your future to a whole new level -
but is it too much information, and are the
services in place in Ireland to deal witha
population that may soon be much more
knowledgeable than ever before about their
genetic make-up?

B

reland has the worst record in Europe
when it comes to staffing levels for
genetic medicine. That is the stark
reality presented by Professor Andrew
Green, who struggles on a daily basis to
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meet the growing demands for services at
the National Centre for Medical Genetics.

Green is one of just four full-time con-
sultant medical geneticists in the country.
Likewise, there are just six publicly-funded
genetic counsellors (or more accurately, the
whole-time equivalent of 5.9) to serve the
needs of the entire population. There are
also two whole-time equivalent charity-
funded counsellors.

Based on comparable staffing levels in
Britain, Ireland should have 32 full-time ge-
netic counsellors.

Inevitably these dismal staffing levels
mean long waiting lists and delays for pa-
tients. There are 1,500 people waiting to be
seen by the four consultants based in
Crumlin on Dublin’s southside, and it takes
at least 12 months to be seen routinely.

Genetic counsellors are seen as critical in
terms of patient care. Ifa patient discovers
they are predisposed to a particular illness
or condition, it raises all sorts of questions
and anxieties: should they inform all the
members of their family; if they are parents,

Angelina Jolie’s
description of her double
mastectomy as ‘like a
scene out of a science
fiction movie’ aptly
depicts the extraordinary
world of medical genetics

what does it mean for their children, or their
plans for a family if they’re not; is surgery an
option, and so on.

Under-funded services also mean, how-
ever, that we are missing out on opportu-
nities to put to good use all of the knowledge
that research into genetic medicine has un-
covered over the past 20 years.

“Doctors who are currently practising
would not have had the education to deal
with all the genetic information that is
available. They haven’t been trained to do it,
so investment is needed not just for testing
but for training,” says Green.

In Britain and certain Scandinavian
countries, where genetic medicine is in-
creasingly a part of standard medical care, it
isresulting in more accurate diagnosis of
illnesses and much more accurate treatment

for those conditions.
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