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A short version of the Marmot et al (2013) report published in full
in this issue of British Journal of Cancer was previously published
in The Lancet (Independent UK Panel on Breast Cancer Screening,
2012) and criticised by authors of 10 letters published in The
Lancet on 9th March 2013 (The Lancet, 2013). The authors of the
letters argued that some studies in the meta-analyses were better
than others, that advances in treatment reduces the effect of
screening substantially, that cause of death was not correctly
registered, that the report panel did not take background rates of
breast cancer mortality into consideration, that they used an
inappropriate follow-up period, that effect of mammography
screening is an area of uncertainty, that many assumptions are
needed, that estimates of overdiagnosis were too high or too low,
that data were presented in favour of screening, that screening
actually increases breast cancer mortality and many more remarks
of similar kind. The authors of the report politely and correctly
addressed each comment.

The surprising fact is not that a report on the pros and cons of
mammography screening is challenged, but that we still discuss
mammography screening as if it will never change and always stay
the same. Normally when something is not working properly, we
try to find ways of improvement. Most areas within oncology have
developed quite dramatically over the years. Within breast cancer,
therapeutic advances in radio-, chemo- and hormonal therapy has
decreased recurrence rate and increased cause-specific survival.
Over the last decade, antibodies have introduced the concept of
targeted and individualised therapy. An oncologist would today
never rely simply on an X-ray, but use CT, MRI, PET, etc for
proper diagnostics and follow-up.

All medical interventions, diagnostic or therapeutic, should do
more good than harm. In addition, they have to be cost effective
and acceptable to society, patients and health-care providers.
Suppose we agree that early detection of a disease is generally
better than postponing diagnosis and therapy, and that this leads to

a decrease in breast cancer mortality (estimated to be 20% by the
review) and also to a significant rate of overdiagnosis (estimated
11%), it raises the following questions: how to make screening
more efficient? Is it possible to increase sensitivity and specificity of
the tests, to decrease the number of false positive and negative test
results? How do we identify the fatal cancers? Could we find means
to target those woman who are most likely to benefit from
screening and avoid spending time and money on those in whom
we merely induce anxiety? Questions like these are seldom heard in
the screening debate.

Mammography is an imaging technique that is dependent on
identifying a contrast between a malignant tumour and the
surrounding normal breast tissue. Mammography screening has
been used in more or less the same way over the past 40 years and
very little has been done to increase efficiency. Age of entry into the
programme and screening intervals are discussed, but most
programmes assume that the risk of breast cancer is solely
dependent on age, that is, a women will benefit equally from
screening as long as she is within a certain age range. However,
there are many other factors that determine a woman’s risk of
breast cancer. Mammographic density is a comparatively simple
measure of individual breast cancer risk. Mammographic density
measures the proportion of non-fatty tissue in the breast – women
with very dense breast have several times the risk of breast cancer
compared to women with low density. Women with high
mammographic density are in effect hit twice; they have a
dramatically increased risk of breast cancer and, due to increased
density, a lower likelihood of having a cancer detected. It therefore
seems like an intuitive next step to move from age-based to risk-
based screening only based on mammographic density and times
are changing. US states have begun passing laws that requires
clinicians to tell women if they have dense breasts or not. Under
those laws, women with dense breast must be told that they have
an increased risk of breast cancer and that a cancer can hide in the
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density. This should lead to additional screening tests such as
ultrasound and MRI.

In addition, there are many other genetic and non-genetic
markers for breast cancer risk. Risk-based screening is already
routine for women with a strong family history and/or carry a
BRCA1 or BRCA2 mutation; the principle could be extended to
utilise other markers. Nearly 80 common genetic variants for
breast cancer have now been identified, and collectively these
identify 1% of women with a risk more than three times the
average (Michailidou et al, 2013). Many more such variants are
likely to be identified in the coming years. Several breast cancer
risk models including BOADICEA, Tyrer-Cuzick and Gail already
exist and are utilised widely in genetic counselling and prevention
trials; some would argue that the current models have low
predictive power, but combining the effects of genetic markers,
lifestyle risk factors and mammographic density should lead to
tests with useful discriminatory power.

A more nuanced risk-based screening programme would
involve women at higher risk being screened from a younger
age, or more intensively, or with additional modalities (e.g., MRI),
while women at lower risk would be screened less often or not at
all. The obvious advantage is that resources are targeted on women
with the highest likelihood of benefit while at the same time
reducing screening interventions for women at lower risk, thus
producing more benefit at a lower cost (Pashayan et al, 2011).
Moreover, we also know that both genetic and non-genetic risk
factors can, to some extent, predict the risk of specific tumour
subtypes as recently shown (Garcia-Closas et al, 2013). This
information might enable the rate of overdiagnosis to be reduced
as well.

While individualised screening is already accepted in the context
of women with a family history, there are clearly many challenges
to be faced before this model could become a reality in national
screening programmes. The public tolerability is crucial but also
probably the least problematic. For decades, perfectly healthy
individuals are ‘screened’ for factors that influence the risk of
cardiovascular disorders and measurements of blood lipids and
blood pressure fully accepted. The organisational aspects are
challenging. If genetic and other risk assessments were extended to
all women, what form of counselling would be available? Most
countries lack the infrastructure needed to handle of this massive
information exchange. The professional acceptability of a change
to an individualised screening programme is difficult to predict,
although again the acceptance of individualised intervention for
cardiovascular disease provides a model. On top of all this there are
ethical, legal and social considerations to be taken into
consideration.

Finally, we have not even touched on what to offer women in
the highest risk group. Future prediction models will identify many
more women with a lifetime risk of more than 30% – classified as
‘high risk’ according to NICE (National Institute for Health and
Clinical Excellence, 2006). Intensified screening will surely be too
passive an intervention for this group. In the context of a familial
history, such women would generally be offered MRI, prophylactic
surgery and/or chemoprophylactics – would this also be extended
to the population at large?
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Pylkäs K, Jukkola-Vuorinen A, Grip M, Brauch H, Hamann U, Brüning T;
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