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By the end of the 20th century most Western countries had set up breast cancer screening
programmes.[1] The decision to do so was evidence based, as randomised trials show unequivocally
that regular mammographic screening reduces mortality from breast cancer (see Figure 1).[1][2] Now
that breast screening programmes are well established, there is debate about the most appropriate ages
for screening,[1][2][3] and it has also been suggested that mammography might be replaced by newer
screening methods, such as magnetic resonance imaging (MRI).[5] Here, | discuss these issues, mainly
in the context of the NHS Breast Screening Programme (NHSBSP) in the UK.

The NHSBSP was set up two decades ago.[3] It is the largest organised breast cancer screening
programme in the world, and has evolved over the past 20 or so years, changing in the light of new
evidence. It currently offers women seven mammographic screens in total, at 3-yearly intervals, from
age 50 to age 70.[3] It is estimated that for every 400 women regularly screened by the NHSBSP over a
10-year period, one death from breast cancer is prevented. Another way of describing this reduction in
mortality is to say that for every 8 women who would have died from breast cancer without screening,
one of those lives will be saved by screening. Overall, the NHSBSP saves an estimated 1400 lives
annually in England, at a cost of about £3000 for every year of life saved.[3]

Because organised breast screening programmes target healthy women, it is essential that the
advantages of screening outweigh the disadvantages. Disadvantages of mammographic screening
include the anxiety among women who are asked to have further investigations - even though further
testing shows that they do not have breast cancer (over a 10-year period about 1 in 8 women regularly
screened by the NHSBSP are subject to this so called "false-positive recall").[3] In addition, slightly more
breast cancers are diagnosed in screened than in unscreened women - 1 in 8 women aged 50-70 years
diagnosed with breast cancer by the NHSBSP would have died from other causes before their cancer
was clinically evident.[3] This is an inevitable consequence of an effective screening programme, which
results in cancers being diagnosed earlier than they otherwise would have been, which is what is
needed if lives are to be saved. The extra cancers diagnosed tend to be small or in situ cancers, and
there are fewer mastectomies as a result - about 1 in 8 fewer screened than unscreened women with
breast cancer have a mastectomy.[3] Another concern about breast cancer screening is the long-term
effects of the small doses of radiation associated with mammography. However, radiation risks from
mammography for women aged 50-70 years are small compared with the associated reduction in
mortality (for every 40 breast cancer deaths prevented by mammographic screening, it is estimated that
there would be about one extra radiation-induced breast cancer death).[6]

At present, MRl is used as an infrequent adjunct to mammography. There is growing interest, however,
in using MRI instead of mammography for routine screening.[5] Results from relatively small
observational studies, mostly in comparatively high-risk young women, indicate that MRI has higher
sensitivity than mammography for detecting both invasive and in situ breast cancer,[4][5] but costs and
false-positive recall rates are considerably higher. No comparative information on breast cancer
mortality is available. MRI might well be more appropriate for younger women, among whom the long-
term effects of the radiation from mammography are of concern - annual mammography before age 40
is likely to cause more breast cancer deaths than are prevented, even in women at high risk of breast
cancer.[6] Before a national screening programme can adopt any new screening method there needs to
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be firm evidence that the new modality yields greater benefits and/or fewer harms. Well-designed
randomised trials are therefore required to provide reliable comparative information on the benefits and
risks of MRI versus mammography, with mortality from breast cancer as the chief outcome. Any trial
would need to be large, with follow-up continuing for at least a decade, to accrue meaningful evidence
on mortality from breast cancer.

At the Labour Party Conference on 24 September 2007, the Prime Minister announced that the age
range for eligibility for breast cancer screening in the UK will be extended to include women aged 47 to
73 years.[7] It is expected that a phased implementation of this new policy will take place over several
years.[7]

Results from published trials are of limited value for estimating the likely impact of extending the age
range for breast cancer screening (Figure 1). This is because these trials compared the effect of multiple
versus no mammographic screens, whereas the proposed age extension will offer one extra screen at a
younger age and one extra screen at an older age, within the existing NHSBSP. False-positive recall
rates are known to be greater at younger than at older ages, but cancer detection rates are
lower.[1][2][3] Hence, offering an extra screen at a younger compared with an older age might be
expected to result in more younger women being recalled for assessment but fewer younger women
having breast cancer detected. The exact magnitude of such anticipated effects cannot be extrapolated
from available evidence. With a phased implementation of the new policy it should be possible,
however, to document the false-positive recall rates and breast cancer mortality rates associated with
one extra screen within the NHSBSP both at a younger age (at 47 compared with 50) and also at an
older age (at 73 compared with 70).

In summary, current evidence clearly shows that the benefits of mammographic screening outweigh the
risks - a view supported by most of the scientific community, although there are some dissenters.[1][3]
The persistently high participation rates in the NHSBSP[3] reflect the UK population's continued support
for breast cancer screening. New evidence on the benefits and risks of breast cancer screening will
continue to accrue during the 21st century, and organised screening programmes are likely to continue
adapting to incorporate the new evidence. Major outstanding questions include the impact of additional
mammographic screens at different ages within an existing programme, and comparison of the
effectiveness of new screening modalities with routine mammography. These questions require reliable
unbiased evidence which will come only from large-scale studies that use mortality from breast cancer
as the principal outcome. Given that breast cancer is the leading cause of death among middle-aged
women in developed countries, and that substantial funds are already allocated to breast cancer by the
NHS, investment in appropriately designed large-scale studies of breast cancer screening should prove
to be highly cost effective in the long term.
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Trial Enrollment Intervention Population (000s) Duration of Breast cancer moriality RR (85% CI)
years | age (extra screened [ control  follow-up per 100,000 p-y (nos)
invitations) (moan years) screansd | control
HIP, USA 1963-66/M40-64  4in dyrs 30.4/30.7 18 23 (126) 7 28 (163) -'- 0.78 (0.61-1.00)
Malmao |, Sweden 1976-TAM5-70  4in Byrs AR T -] 171 45 (161) / 55 (198) —.— 0,81 (0,66-1.00)
Malma II, Sweden 1978-90/43-49  4in Byrs .68z 1.2 26 (29) 7 38 (33) —*'—' 0.85 (0.39-1.08)
Kopparberg, Swedish 2-county  1976-TEMO-74  3in Byrs 78.2M8.3 20 27 (152) /33 (121) -l- 0.50 (0.47-0.75)
Oslergotiand, Swedish 2-county  1978-81/40-74  &in8yrs 380977 15.2 30{177) / 33 (190) -’- 0.89 (0.72-1.09)
Edinburgh, UK 1978-81/45-64  4in Byrs 6260 126 48 (176) I 57 (187) -i- 0.78 (0.62-0.97)
Canadian National | 1880-85M40-48  5in Syrs ol 13 32 (105) / 33 (108) 1,06 (0.80-1.40)
Canadian National Ii 1980-85/50-59  5in Syrs 19.7119.7 13 42 (107) 1 41 (105) I 1.02 (0.78-1.33)
Stockhelm, Sweden 1981-8340-64 2 in dyrs 39.1/1.0 13.8 15 (82) F 17 (50) —I-— 0,90 (0.63-1.28)
Gathenberg, Sweden 1982-84/40-59 3 in Syrs 210292 12.8 23 (62) / 30 (113) + 0.78 (0.57-1.07)
Finland 1987-89/50-84  2in dyrs 89.9/68.9 4.4 16 (B84) / 21 (B3) +- 0.76 (0.53-1.09)
Age Trial, UK 1983-96M40-41  7in Tyrs 53.9107.0 10.7 18(105) / 22 (251) —.— 0.83 (0.66-1.04)
ALL TRIALS 40534131 12.0 26 {13486) / 32 (1582) @ 0.82 (0.76-0.88)
E S
Test for haterogeneity between trals: 1, =15.72; P = 0.1; NS 0.0 1.0 2.0

Note: The trials were done at different times, in different countries and at different ages: the number of mammograms and
their frequency also varied. Overall they show an 18% lower mortality from breast cancer in women offered routine
mammography than women not offered mammography, with no significant difference in the results between the trials.
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