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Screening the genes
Low- and middle-income countries are catching up on the use of screening for birth defects. Jane Parry reports.
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The application of genomic research
to public health services in the last
decades has led to more accurate and
faster diagnostic tests, the development
of new drugs and to the early detection
of genetic disorders.
But while wealthier countries have
long been able to screen for the more
common congenital disorders, low- and
middle-income countries have been
slower on the uptake. Lack of resources,
lack of data on the true magnitude of
the problem and lack of trained health
professionals are only parts of the reason
for this slow uptake.
Congenital disorders can be perceived as less important than other public health problems. In some countries,
fears of stigma and legal or religious
restrictions on abortion are barriers to
screening programmes.
“In poorer countries, neonatal and
infant mortality is mostly due to infectious diseases, and lack of antenatal care,
so genetic diseases are not perceived as
having enough importance for governments to allocate resources to establish
genetic services,” says Professor Lavinia
Schüler-Faccini of the Genetics Department of Universidade Federal do Rio
Grande do Sul in Porto Alegre, in Brazil.
“Genetics is largely perceived as
extremely expensive and accessible to a
minority of people. However, in poorer
countries, the population also tends to

Advances in human genetics have public health
applications
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have lower health education, and this
frequently increases pregnancy risks.”
The situation is now changing. The
approval of a resolution on the prevention and care of birth defects by the
World Health Assembly in May 2010
and publication in 2011 of the first
global report on community genetic
services in low- and middle-income
countries by World Health Organization
(WHO) mean that genetic services could
become more widely accessible.

“

We’re putting a
lot of good work into
basic research but
what is lacking is the
step from the bench to
the population”
Anita Kar

Community genetic services aim
to prevent congenital disorders and
genetic diseases and to provide diagnoses and counselling in the community
for affected families. The WHO report
highlighted some countries that have
adopted prevention programmes for
congenital disorders, such as Bahrain,
Cyprus and the Islamic Republic of
Iran, but found that congenital disorders – more commonly known as birth
defects – constituted a “major health
problem worldwide” and that there were
not enough services in low- and middleincome countries to prevent and manage
these conditions.
Birth defects are defined by WHO as
“structural or functional abnormalities
that are present from birth, whether recognized at birth or later”. Some low- and
middle-income countries – particularly
in Africa, eastern Mediterranean and
south-eastern Asia – combine limited
prevention and care with high prevalence
of particular congenital disorders, such
as haemoglobinopathies; disorders that
affect the way blood carries oxygen.
Consanguinity – marriage between
people who are related to each other –
can increase inherited diseases, as can

advanced maternal age at conception,
which increases chromosomal trisomies
such as Down syndrome.
Screening and prevention programmes for genetic disorders can have
other public health benefits through
“simple and wide-ranging interventions
such as folic acid supplementation; immunization, screening and control of
diabetes and obesity; and prevention of
smoking initiation,” according to Dr Lorenzo Botto, professor of Paediatrics at
the University of Utah School of Medicine in the United States of America
and chair of the executive committee
of the International Clearinghouse for
Birth Defects Surveillance and Research
(ICBDSR).
Such measures can often be implemented within existing maternal and
child programmes, and in time the same
mechanisms should be used to give parents access to genetic counselling on an
equitable basis, according to Dr Anita
Kar, director of the Interdisciplinary
School of Health Sciences at the University of Pune, India.
India has yet to develop best practices for genetic counselling, she says.
There are no guidelines as to when
genetic testing should be done, there
are no trained genetic counsellors or
courses to train them. There are no
accreditation bodies or best-practice
guidelines for laboratories conducting
genetic testing. However, research in the
field is advancing.
“We’re putting a lot of good work
into basic research but what is lacking
is the step from the bench to the population,” she says. “Genetic counselling
also has to be developed through local
research because of the unique cultural
and social context. We have to start an
education programme where people are
made aware of genetics as a science that
is crucial for people’s well-being.”
“The resolution and report have
been very successful in raising the
profile and galvanizing action [to make
these services available] across the
world,” says Hilary Burton, director of
the Foundation for Genomics and Population Health (PHG Foundation), an
independent charity that seeks to make
the benefts
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birth defect programmes can represent
less of an economic burden than doing
nothing, since the burden of congenital
anomalies is much higher when not
properly treated and prevented,” says
Schüler-Faccini.

“

Birth defects
are one of the main
areas where genetics
is of interest to
developing countries
and they need to have
in place good basic
preconception and
prenatal care
Hilary Burton

”

In Brazil, neonatal screening has
existed for more than 15 years, comprising tests for phenylketonuria, congenital
hypothyroidism, sickle cell disease, and,
in some parts of the country, cystic fi-
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of science and genomics available in all
countries. The foundation runs Born
Healthy, a programme to help low- and
middle-income countries develop genetics and other services to prevent birth
defects. Born Healthy includes a toolkit
that health professionals and policymakers can use to determine the burden
of congenital diseases based on the best
available international epidemiological data and to formulate strategies for
prevention, treatment and care.
“Birth defects are one of the main
areas where genetics is of interest to
developing countries and they need to
have in place good basic preconception
and prenatal care,” says Burton. “How
to build a programme of prevention of
birth defects, part of which is genetics, is
something that public health genomics
experience can really help with.”
PHG Foundation’s Toolkit for
Health Needs Assessment in Congenital Disorders was used in Brazil
by Schüler-Faccini to demonstrate
that genetic services are cost-effective.
“[It showed] that the cost of setting
up genetic services and prevention of

Screening for congenital defects is part of routine antenatal care
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brosis. This screening is paid for under
the Sistema Único de Saúde (SUS), or
Unified Health System, as is treatment
when disease is detected. There are referral hospitals and genetic centres where
patients are referred for diagnosis as well
as for treatment, if necessary, explains
Schüler-Faccini.
However, access to prenatal screening is more limited, and Brazil’s situation
highlights some of the contentious issues
that can arise due to a country’s specific
legal and religious context, as well as the
structure of its health system. Ultrasound
services are available under the SUS in
university and tertiary hospitals. In addition, a quarter of the population has
supplementary private health care, making prenatal ultrasound at 18–20 weeks
accessible for most pregnant women.
As for genetic antenatal testing, first
trimester screening – such as serum
α-fetoprotein and nuchal translucency,
which can be used to detect Down syndrome in the fetus – are only available in
university hospitals and therefore accessible to less than 1% of the population.
“For women with supplementary private
health plans, screening is available only
in more developed cities, while prenatal
chromosomal or genetic diagnosis is
only accessible in specialized hospitals,”
says Schüler-Faccini.
Whereas in some countries abortion would be one option open to a
pregnant woman undergoing prenatal
screening, in Brazil abortion is illegal.
Even if the option to terminate the
pregnancy is not available, prenatal
screening is invaluable. “Firstly, we
know that in more than 90% of cases,
we will reassure the mother. Secondly,
advance knowledge that a child has a
chromosomal disorder or a birth defect
is an opportunity to prepare a suitable
birth. For example, if the child has a
heart defect, it is important to select an
adequate hospital. From the psychological aspect, it gives the family time
to prepare for the situation.” ■
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need to know whether the difference
encapsulates a population or you can
do it one by one.
Q: Not many people have had their
lives portrayed by Hollywood. Has that
helped you in your work?
A: I think the movie enhanced my
public persona, yes. Would I be here
today if it wasn’t for the movie? Probably not.
Q: How is Smoke-Free Kids funded?
A: By me giving talks and presentations for which I’m paid. I don’t want
any other donors. I do what I want to
do because I want to do it.
Q: Tell us a bit more about your work with
governments. How do you promote the
anti-smoking message to policy-makers?
A: I would say they invariably seek
me out. I presume that’s because I have
a public persona. They ask ‘what would
you do if you were me?’ That’s how
I started with Allan Rock, who was
Canada’s minister of health from 1997
to 2002. We developed a programme
in which we changed the packaging
and pricing and introduced smoke-free
environments.
I’ve been to Norway, Malta, Iceland. There’s not too many places that
I haven’t been.
Q: Which factors ensure that people
don’t start smoking?
A: There’s no foolproof way. Everybody’s autonomous – they have their
own free will. I have no domain or
control over that. That’s the purpose of
education. Education provides people
with cognitive capacity to make good
decisions.
Q: Which government policies work
when it comes to stopping children

government has distinguished itself,
with measures such as smoke-free environments, changes to packaging and
counter advertising. They’re all part of
changing the environment in which
smoking has been endemic.

“

I think
government
policies provide the
environment for
people to make better
decisions, I don’t think
government tells
anybody what to do
and how to do it.

”

Q: Is public health winning the battle
against tobacco? Has the tobacco industry changed?
A: No, I don’t think the leopard
has changed its spots. It’s just becoming
much more sophisticated in developing and delivering nicotine products,
whether they’re dissolvable, cherryflavoured cigarettes, or whatever. They
continue to use their tentacles in government circles to protect the industry. I
don’t think that’s changed dramatically
yet. I think it will change, because public
health concerns over disease and death
are becoming much more influential. It
costs governments more money, more
businesses lose productivity; ultimately
they say ‘this thing is no good for us’.
What’s happening is we’re having a ‘denormalization’ of a two centuries-old
product: it’s not part of everyday life.
It’s evolutionary: we’re undoing two
centuries in a decade.

what we did in the United States, there
was a case in Japan too. The most success so far has been in the US and now
in Canada.
Q: How strongly are lawyers involved
with the tobacco industry compared to
the other industries you’ve worked in?
A: Lawyers are part of the tobacco
industry both internally and externally
and they are intimately involved at all
phases of operations. I don’t think that’s
true of the pharmaceutical industry.
Q: Are there any measures that governments have taken that you feel don’t work?
A: I’m not that comfortable with
the Family Smoking Prevention and Tobacco Control Act, which was passed in
2009, which basically gave the US Food
and Drug Administration regulatory
power over the cigarette industry. My
problem was that the industry directly
participated in crafting the law. So they
exempted menthol, and two weeks
after the law was passed Philip Morris
introduced menthol cigarettes. It had
no teeth. They should have eliminated
menthol as an additive, not as a cigarette.
The tobacco industry was sued in
the Netherlands in 2005, it had to disclose all the additives, then the political
environment changed and the result of
that was that none of the additives has
been disclosed. ■

Corrigendum
In Volume 90, Number 8, August 2012, on
pages 564 and 565 the abbreviation for the
Foundation for Genomics and Population
Health should have been “PHG Foundation”.

Bull World Health Organ 2012;90:640–641 | doi:10.2471/BLT.12.030912

641

