KI12xt CHetReRIoRE| FHE=E & &3

Symposium Il : International Breast Cancer Screening Program

A7 0142 (CrE™A)

10:20-10:50

Establishing Guidelines for Breast Cancer Screening Programs

Director of Cancer Screening, American Cancer Society, Atlanta, GA 30303, U.S.A. (robert.smith@cancer.org)

Robert A. Smith

Introduction

Before the availability of breast imaging, the control
of breast cancer relied entirely on treating sympto-
matic breast cancer. Today, breast cancer control is sig-
nificantly influenced by the opportunity to diagnose
breast cancer at a more favorable stage, due both to
increased mammography utilization as well as
increased awareness among women of the importance
of reporting new symptoms promptly to a clinican (1,
2). Although continued progress in our understanding
of the epidemiology of breast cancer suggests the
potential for risk reduction through lifestyle modifica-
tion and chemoprevention (3, 4), there still is no
dependable preventive strategy, apart from prophylac-
tic surgery in very high risk women (5), that can mea-
surably reduce the absolute risk of breast cancer or
eliminate the need for regular screening. For the
forseeable future, early detection and appropriate
treatment will remain the cornerstone of the disease
control strategy for breast cancer in average and high
risk women. Early detection is increasingly being
regarded as representing a continuum, from the detec-
tion of occult breast cancer with mammography to
earlier diagnosis of symptomatic breast cancer when
mammography is not available, or when mammogra-
phy has failed to detect breast cancer while still
asymptomatic. The Breast Health Global Initiative
also has advanced the principle that downsizing symp-
tomatic breast cancer is possible in countires that do
not have the resources or level of disease burden to
justify mammography screening, and this goal is
achievable by increasing awareness about the impor-

tance of reporting the earliest symptoms to a health
care professional (6, 7). Advancing our knowledge
about the best strategies for implementing breast can-
cer early detection programs is an urgent international
priority because global breast cancer incidence rates
are increasing.

Designing a Breast Cancer Screening
Program

Decisions about implementing breast cancer screen-
ing, and the age groups to invite to breast cancer
screening, can be made by following the W.H.O. prin-
ciples and practices for screening for disease devel-
oped by Wilson and Junger in 1968 (8). Indeed, the
application of Wilson and Junger’s principles overall,
and for specific age subgroups, oblige us to consider
the entirety of the evidence that is relevant to screen-
ing policy decisions. The first consideration are mea-
sures of disease burden, i.e., is breast cancer an impor-
tant health problem in the population overall, and if
so0, in which age groups is it most prevalent? Second,
what is known about the period when the disease is
detectable, i.e., the soujourn time, and specifically,
does it differ in different age groups? Third, treatment
at an earlier stage should offer better outcomes than if
breast cancer were treated at a later stage - this is well
established. Fourth, the tests that will be used for
breast cancer screening should achieve acceptable lev-
els of sensitivity and specificity, i.e., the test should
have good accuracy to detect breast cancer when it is
present, and also should correcetly identify as normal
the large majority of women without breast cancer.
We should also ask, is the performance of these tests
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similar or dissimilar in different age groups? If so, are
the differences so great that the value of screening in
some age groups is questionable? The importance of
accuracy is self-evident, but the comparative costs and
consequence of a false-positive or false-negative test
result, may also be a consideration when determining
thresholds of acceptable performance. Moreover, the
complements of sensitivity and specificity (i.e., false-
negatives and false-positives) can provide insights not
only into what is being achieved in a screening pro-
gram but also what potentially could be achieved in
the screening program with improvements in accuracy
or program design. The importance of on-going evalu-
ation of all program elements is essential. Finally, the
test(s) must be affordable, and acceptable to targeted
individuals. While each of these criterion is important,
and all are important collectively, there are no estab-
lished thresholds for these criteria. Some are fixed,
such as the age-specific disease burden, while others
are ammenable to improvements in cost-effectiveness,
such as a the modifying the screening interval and
improving interpretative performance.

In a country making a decision about which groups
to invite to screening, the relevant decision factors
include: available resources and capacity (mammogra-
phy units, personnel, diagnostic and treatment ser-
vices, etc.); mammography performance data (with
sensitivity analyses); the pattern of age-specific inci-
dence and mortality; and the age-specific average
longevity. These data provide planners with the ability
to estimate the expected cancer detection rate, the
rate of false negatives and false positives, the marginal
cost per year of life saved, and the expected reduction
in the rate of premature mortality. Thus, planners
might invite a certain age-range to screening, and
expand that age range over time, or also allow another
age range to self-select or be referred to screening.
Initially, inviting a higher risk group to screening, such
as women with a family history, is also a reasonable
method for launching a population-based screening
program, but planners should not be deceived in
believing that this strategy will identify most women
with breast cancer. Apart from women who carry
mutations of known penetrance on breast cancer sus-
ceptability genes, most risk factors for breast cancer
account for only a small percentage of the attributable
risk (9). For population-based screening, Shapiro and
colleagues showed great insight in examining inci-
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dence-based mortality and years of potential life lost
(YPLL) in setting the study population for the HIP
study (10), and countries planning the implementation
of mammography screening programs should consider
including this information in their planning (see
below). Planners also should step aside from the caco-
phany of extreme opinions in the mammography
debate and focus on the modern evidence related to
age-specific accuracy and benefits of screening as a
foundation for local program design. Further, each
country should examine their own data carefully, and
while they can derive some benefit from previous evi-
dence reviews, guidelines, and the experience of
established breast cancer programs, local conditions
may warrant different strategies for the control of
breast cancer.

As an example, consider the age-specific incidence
of breast cancer in Atlanta, Georgia, in the U.S., and
Seoul, South Korea (see below). Age-specific guide-
lines for when to begin mammography screening in
the U.S. mostly endorse the age of 40, although a few
groups endorse beginning screening at age 50 based
on the lower observed benefit from the RCTs, and
concerns about the marginal cost per year of life saved
(MCYLS). In a comparative effectiveness analysis,
women ages 50 years and older in the U.S. have a
much lower MCYLS due to the higher incidence rate,
higher positive predictive value, and good expected
longevity. This more favorable MCYLS continues until
some point when expected longevity begins to decline
and the MCYLS to increase. In Western countries,
which have progressively higher incidence rates from
the premenopausal period through the post
menopausal period, the MCYLS is comparatively
higher in younger women when incidence rates are
lower, and also in older women when incidence rates
are high, but there are fewer years of life left to save.
In Asian and Latin American countries, for example,
the age-incidence curve is similar to Western countries
in the premenopausal period, but does not show the
continued steep increase in the post menopausal peri-
od. In the presence of similar incidence and similar
performance of screening, the MCYLS will be more
similar, if not more favorable, in younger compared
with older women due to the greater number of years
of life to save. As shown below, the age-incidence
curve in South Korea reveals that the incidence rate is
more similar than different in women ages 40-70,
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only ranging between 50 and 100 cases per 100,000
women per year. In fact, the breast cancer incidence
rate at age 40 and 60 are quite similar. Given the dra-
matic gains in life expectancy in South Korea since the
mid-20th century, the potential to reduce the rate of
premature mortality in younger women diagnosed
with breast cancer is similar in Seoul, South Korea
when compared with breast cancer rates in Atlanta,
GA, which are similar to other U.S. cities.

Age to Begin Screening-The Anatomy
of a Long Standing Debate

While it would seem relatively straightforward to
determine an age to begin screening, the age to start
screening has been controversial since the earliest
evaluations of the RCT’s. The HIP study was the first
RCT of breast cancer screening and it included
women ages 40-64. Most other RCTs simply followed
their design. In the HIP trial, Shapiro and colleagues
chose this age range because they observed that it
included about 75 % of the years of potential life lost
(YPLL) due to a death from breast cancer before age
80. A diagnosis between ages 40-49 accounted for

34 % of the YPLL before age 80, and a diagnosis
between ages 50-64 accounted for 38%) (10). In the
U.S., the proportion of deaths in any given year attrib-
utable to a diagnosis between ages 40-49 and 50-59 is
similar (15-20%). Thus, in the U.S. and Europe, from
a disease burden standpoint, including women in their
forties in breast cancer screening programs is sensible.
However, early evidence related to the efficacy of
screening in women under age 50 was not persuasive.
Although the early trials were not designed to have
sufficient statistical power to address the question of
age-specific benefits, mortality reductions in the group
randomized in their forties were smaller and did not
achieve statistical significance compared with women
ages 50 and older at the time of randomization (11).
While 1st generation trials (HIP and 2-County) did
not show a statistically significant age-specific benefit
for women aged 40-49 (12, 13), and although the
results of the Canadian Trial were also negative, they
were not widely accepted due to the appearance of
randomization anomalies (14, 15). Opponents of
screening women under age 50 were inclined to
accept the RCT results, and to argue that breast cancer
was, in fact, more aggressive, grew faster, and that the
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higher prevalence of breast density in women younger
than age 50 all contributed to poorer performance of
mammography in this age group (16).

In these early years, proponents of screening
favored accepting the RCT results for the broad age
range of women included in the trial, rather than age-
specific outcomes. They argued that there was no bio-
logical basis to regard breast cancer in women under
age 50 as inherently different compared with breast
cancer after age 50 (17). They also noted that the non-
significant mortality reductions in the RCTs were still
respectable, and with adequate statistical power would
have achieved statistical significance (18). It was
argued that in addition to low statistical power, the
early RCT’s showed poorer results in younger women
due to a tendency towards single view mammography
and 2+ yearly screening intervals (19).

This debate continued while policy makers waited
for additional years of follow-up, and for the results of
newer RCTs. Further, over time a new explanation for
the smaller observed benefit in younger women
gained favor. Since mammography was shown to be
beneficial to women ages 50+, and since it took con-
siderably longer for differences in mortality rates to be
observed in women randomized in their forties, then
it was likely that any benefit observed among women
randomized in their forties was due only to those
women randomized in their forties who were diag-
nosed with breast cancer after age 50 (20). Because
the analysis of age-specific mortality differences in tri-
als is based on age at randomization (not age at diag-
nosis), at the conclusion of the invitations to screening,
the group randomized in their 40s will include a pro-
portion of women diagnosed with breast cancer after
they have had a 50th birthday. According to this
hypothesis, which has been reffered to as “age migra-
tion” or “age creep,” if a benefit from screening truly
begins at age 50, then any observation of benefit for
women in their 40s in the RCTs is due to the benefit
of diagnosing breast cancer after age 50 among those
women randomized in their 40s.

How do we reconcile these different interpretations
of the evidence? First, it is important that none of
these arguments used to explain the poorer perfor-
mance in women under age 50 was based on direct
observation. Second, it is true that the early RCTs
were not designed for age-specific analysis. In a com-
parison of breast cancer deaths in women under vs.
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over age 50, there is considerably lower statistical
power in the younger age group due to both lower
incidence in the 40-49 group, fewer cases in a 10 year
age-span vs. one that spans 20-25 years, and thus,
smaller numbers of breast cancer deaths. Third, the
evaluation of age-specific benefits in a prospective
screening trial results in lead-time bias due to the fact
that age at diagnosis is influenced by the intervention
(ie, mammography). While the question of age-specific
benefits is important, it is not answered easily with
age-specific retrospective analysis, but rather with a
very large RCT in which a very small age-range is ran-
domized, and within which the invited group can not
reach the next age decade of interest during the years
of invitation (21). This question can also be directly
examined in the evaluation of service screening, which
we’ll describe later (22). While the original conjecture
about age-migration was based on modeling (20), this
hypothesis has been examined by evaluating actual
RCT data in Sweden by age at randomization and age
at diagnosis. Not only was there no empirical support
for the hypothesis of age-migration, the benefit
observed by age at diagnosis was greater in the women
diagnosed with breast cancer in their forties than
among those diagnosed after age 50 (23). No support
for this hypothesis was observed in a similar analysis
of Gothenburg trial data (24). Despite lack of empiri-
cal support for the age-migration hypothesis, empirical
findings that refute the hypothesis, and the fact that
there are clear methodological reasons why this sort
of analysis of RCT data introduces bias, the age-migra-
tion hypothesis continues to be a popular and intuitive
basis for conjecture as a likely explanation of the
observed benefit in younger women with increasing
years of follow-up (25, 26).

Continued analysis of RCT data pointed to other
accounts for the smaller benefit in younger women in
the early trials. Early evidence of significantly elevated
interval cancer rates in the younger age groups point-
ed to the shorter tumor sojourn times in pre-
menopausal women and the need for a shorter (12-18
months) screening interval (27-29). Further, the delay
in benefit in women under age 50 vs. women ages 50+
was shown to be a function the interplay between the
screening interval and tumor progression in younger
women. Since the mean breast cancer sojourn time
(i.e., potential lead time) is shorter in women younger
than age 50 compared with women older than age 50,
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and since the majority of the world’s trials screened
women aged 40 to 49 at an interval of 24 months,
faster tumor progression in women in this age group
meant that they were less likely to benefit from mam-
mography than would women aged 50 and older. The
consequence of screening all women at the same 24-
month interval becomes further evident when cumu-
lative mortality trends are examined by age and tumor
histology (30, 31). When cumulative mortality trends
are compared for ductal grade 3 tumors, a benefit
begins to appear after 5 years among women aged 50
to 74 but is not evident in the follow-up period among
women aged 40 to 49. These higher malignancy grade
tumors are more aggressive, have a worse prognosis,
and, compared with ductal grade 2, medullary, and
invasive lobular cancers, account for a higher propor-
tion of breast cancer deaths that occur sooner after
diagnosis. In contrast, when comparing trends in the
invited versus control group in the trial for ductal,
grade 2, lobular, and medullary carcinoma, women
aged 40 to 49 and 50 to 74 showed similar trends in
cumulative mortality. Furthermore, for both women
younger and older than age 50 who were diagnosed
with these less aggressive cancers, the mortality bene-
fit does not appear until after 7 to 8 years of follow-
up, consistent with the observation that survival is bet-
ter for these tumor types and the mortality that occurs
will occur later. When examining the overall trend in
cumulative mortality by age, these same trends are
evident; in other words, for the groups invited to
screening, a mortality benefit begins to emerge after
approximately 5 years for women aged 50 to 74 and
after 8 years for women aged 40 to 49.

Support for this observation was also evident in sur-
veillance data (32). When tumors are grouped by size,
grade, and nodal involvement, there is little difference
in observed survival by age. However, Tabar and col-
leagues have also observed that the likelihood that a
tumor will have progressed to grade 3 at the time of
diagnosis, and in particular for tumors > 10-15 mm, is
higher in women younger than age 50 than in women
aged 50 and older, indicating that one important dif-
ference between breast cancer in premenopausal
women compared with postmenopausal women is the
greater likelihood of tumor dedifferentiation to less
favorable histology (33). As a general rule, it is impor-
tant to diagnose tumors at the earliest opportunity,
and it is apparent that this goal is especially important

in premenopausal women. Indeed, the 2nd generation
trials (Malmo and Gothenberg) adopted the shorter
screening interval based on these early observations of
higher interval cancer rates, and observed statistically
significant mortality reductions in women randomized
in their forties, ranging from 36 % to 44 % (24, 34),
results that were similar to those observed in women
ages 50+. The timing of the benefit also was similar to
women aged 50+. A third RCT, the UK Age Trial,
showed a 24 % reduction in deaths after adjustment
for non-compliance, that although not statistically sig-
nificant (RR = 0.76, 95% CI 0.51-1.01) was judged to
be consistent with findings from other RCTs (26).

Individual Trial Results vs. Meta-
Analyses

At the time the analysis of Swedish RCT data had
accounted for the smaller benefit in women under age
50 and the Gothenberg and Malmo RCTs had shown
favorable benefits mostly due to shorter screening
intervals in younger women, there also had been suffi-
cient long-term follow-up for meta-analyses to
demonstrate a statistically significant mortality reduc-
tion in women aged 40-49 (35). Since that time, meta-
analysis has been the preferred method for estimating
age-specific benefits from the RCTs rather than identi-
fying the best RCTs to estimate age-specific benefit.
This is understandable, but unfortunate because the
overall estimates are influenced not only by trials that
showed poor and good results, but by the greater sta-
tistical power of the Canadian trial, which did not
show a benefit. It should be understood that the
underlying purpose of meta-analysis is to reconcile the
lack of statistical power in multiple small studies with
similar results, and not to reconcile widely disperate
results from dissimilar trials. The most recent meta-
analyses were conducted by Humphrey et al as part of
the evidence report accompanying the most recent
update of the U.S. Preventive Services Task Force
breast cancer screening guidelines. With follow-up
ranging from 11-19 years and excluding the
Edinburgh trial, they observed a summary relative risk
of 0.85 (95% CI, 0.73-0.99) for women ages 40-49,
and for women ages 50+, the summary relative risk
was 0.78 (95% CI, 0.70-0.87) years. When only the
five Swedish trials are included in a meta-analysis,
which is a more homogeneous group of RCTs, there
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was a 29 % mortality reduction for women ages 40-49
at randomization (RR-0.71, 95% CI 0.57-0.89) and a
26 % mortality reduction for women ages 50-74
(RR=0.74, 95% CI 0.64-0.86) (36). In summary, there
are five important observations about these meta-
analyses to evaluate age-specific results:

» Meta-analyses commonly compared women 40-
49 with women 50-69. Age 50 provides a some-
what arbitrary benchmark for the age of
menopause, although there is no evidence that
age 50 is an important benchmark. An age com-
parison of 40-54 vs. 55-70 would be more infor-
mative, as would comparisons in 5 or 10 year age
groups;
As noted above, as was the case with individual
trials, benefits (lower mortality) for women aged
50 and older appear early in the follow-up period,
whereas these benefits occur later for women
aged 40 to 49. This pattern has been explained
due to the interplay between tumor biology in
younger women and screening intervals in the
early trials that were too long (2+ years) (31). This
different pattern is not evident in later trials or
modern service screening;
With accumulating years of follow-up in the 40 to
49 group, the relative risk of breast cancer mortal-
ity steadily improves in the group invited to
screening;
Depending on inclusion and exclusion criteria,
and the duration of the follow-up period, meta-
analysis results have shown considerable varia-
tion. As expected, the magnitude of the benefit is
less for all studies combined than for some indi-
vidual studies.
The primary purpose of meta-analysis is to over-
come the limitations of small sample sizes, and
this was the initial purpose for combining the
RCT data for women randomized in their forties,
especially with longer follow-up. However, this
early approach to reconcile the limitations of the
trials for age-specific analyses has led to a tenden-
cy to presume that the true benefit of mammogra-
phy is best estimated by combining all the RCT
results, even when the statistical power of some
more recent individual trials was adequate.

While we can accept meta-analysis results as a good
measure of the efficacy of breast cancer screening,
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Relative Risk of Breast Cancer Mortality and of lincidence of Node
Positive Disease in the 8 Mammography Randomized Controlled
Trials

RCT RR breast cancer RR node positive
mortality diagnosis
HIP 0.78 0.85
Malmo 0.78 0.83
Two-county 0.68 0.73
Edinburgh 0.78 0.81
Stockholm 0.90 0.82
NBSS1 0.97 1.20
NBSS2 1.02 1.09
Gothenburg 0.79 0.80

should we accept them as a good measure of the effec-
tiveness of screening? The answer is no, since they
represent a weighted average of the results of older
and newer technology and older and newer under-
standing of the interplay between that technology and
the natural history of the disease. Further, individual
RCT results and the results of meta-analyses represent
the effectiveness of an invitation to screening, and not
screening per se due to intention-to-treat methodolo-
gy. This point is especially important when RCT data
are evaluated to examine the relative risk (RR) of
being diagnosed with an advanced breast cancer,
which has been shown to be a very good surrogate for
the RR of dying from breast cancer (see below).
Indeed, this is the fundamental purpose of breast can-
cer screening, i.e., detecting breast cancer earlier in its
natural history when treatment is more effective.
Overall, and within age-specific categories, the RCTs
show close parallels between the relative risk of being
diagnosed with an advanced breast cancer and the rel-
ative risk of dying from breast cancer (30, 37). Those
RCTs that succeeded in reducing the incidence rate of
advanced disease in women in their 40’s and women
50+ also showed significant mortality reductions.
Thus, while it is not possible to entirely reconcile why
the different RCTs showed a range of outcomes specif-
ic to age at randomization, it is possible to directly
examine the link between success at reducing the inci-
dence rate of advanced disease and the resulting
reduction in breast cancer mortality.

The Evaluation of Service Screening

If the RCTs are limited in their ability to answer key,
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modern questions about the effectiveness of mam-
mography, what about observational data? Since the
efficacy of breast cancer screening has been proven,
there is little true potential for further prospective
RCTs in which one group of women are invited to
screening and another group is offered usual care.
Such a study would be unethical, and also likely
would have few willing participants. At this time, it is
important to recognize that careful evaluation of
observational data can be quite informative. Of
course, prospective randomized studies to evaluate
comparative screening protocols is possible provided
that each group is invited to screening, and matched-
pair designs also provide an opportunty to avoid ethi-
cal challenges. In settings where a particular protocol
has been in place for some time, the evaluation of ser-
vice screening can focus on both mortality reductions
in the entire population, which somewhat simulates an
intention-to-treat analysis, but also mortality reduc-
tions in women who actually attend community
screening programs, which is the more relevant esti-
mate of benefit and age-specific benefit, especially
since the measurement of benefit can be adjusted for
known biases based on what was learned in the RCTs.
The evaluation of service screening also can be
applied to estimate differences in mortality over time
due to screening compared with improvements in
therapy and increased awareness (38), although estab-
lishing the relative contribution of screening and non-
screening factors is complex and can be only indirectly
estimated. Nevertheless, the evaluation of service
screening programs has demonstrated that mortality
reductions observed in the RCTs are often exceeded
in programs with high quality and high compliance.
For example, an analysis of service screening in the
two counties where the Swedish Two County Trial
took place (Dalarna and Ostergotland) compared the
mortality rates from breast cancer in the 20 years fol-
lowing the introduction of screening with the corre-
sponding rates in the 20 years preceding the introduc-
tion (i.e., pre-screening and screening epochs) (39).
The investigators avoided misclassification of exposure
to screening by limiting the pre- and post comparisons
to deaths occurring only from tumors diagnosed with-
in the pre- and post-screening epochs. Methodological
adjustments for self-selection bias and changes in the
incidence of breast cancer over the period of study
were applied. Among women aged 40-69 exposed to

screening, there was a statistically significant 44 %
(RR=0.56; 95% CI 0.49-0.64) reduction in mortality
in the screening epoch compared to the pre-screening
epoch, and a 16 % (RR=0.84, 95% CI, 0.71-0.99)
mortality reduction that was independent of screening
(i.e., in women not exposed to screening). Among
women aged 40-49 at the time of diagnosis, the inves-
tigators observed a statistically significant 48 %
(RR=0.52, 95% CI 0.4-0.67) breast cancer mortality
reduction among women exposed to screening, com-
pared with a 44 % mortality reduction in women 50+.
The similarity in the mortality reduction highlights the
importance of policy that supports a shorter screening
interval for premenopausal women compared with
post-menopausal women. More extensive evaluations
of service screening data have been conducted by the
Swedish Organized Service Screening Evaluation
Group (SOSSEG), which is a team of researchers rep-
resenting local Swedish investigators and officials, but
also researchers from the U.S., UK., and Taiwan that
have evaluated service screening in 13 population
areas representing 10,177,113 person years of obser-
vation and 23,092 breast cancers (40-42). After
adjustment for selection bias, there was 43 % mortali-
ty reduction (RR, 0.57; 95% CI, 0.53-0.62) among
the women exposed to screening compared with all
women in the prescreening epoch. In this same series,
among women aged 40-49 exposed to screening,
there was a significant 45 % reduction in the risk of
being diagnosed with a tumor greater than 2 cm in
size compared with tumor sizes in the prescreening
epoch (RR =0,55; 95% CI, 0.46-0.66), and among
women 50-69, a 33% reduction in being diagnosed
with a tumor greater than 2 cm in size in the popula-
tion exposed to screening compared with the popula-
tion in the prescreening epoch (RR=0.67; 95% CI
0.62-0.72) (42). This observation is similar to that
observed in the RCTs, ie, the trend in the incidence
rate of advanced disease in all women and in age-spe-
cific subgroups is a leading and accurate predictor of
the mortality reduction that eventually will be seen.
While these are long term evaluations, shorter peri-
ods of study are not only practical, but easier to carry
out and potentially very influential for changing
behaviors and improving quality. One example of a
short-term evaluations is failure analysis, which is a
common methodology across many endeavors that
seeks to explain the cause of undesirable results for
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the purpose of preventing their occurrence. If an early
detection program is in place, and there is a persistent-
ly high rate of presentation with advanced disease,
what can we learn about why these cancers are not
being detected earlier. Failure analysis can be carried
out in almost any setting, large or small, since the sim-
ple goal is to understand what could reasonably be
described as “avoidable” events. Failure analysis
requires identifying consecutive cases of breast cancer
in an institution and through interviews and medical
chart audits, identifying if there were missed opportu-
nities to detect her cancer earlier, or conversely,
whether and why programs were resulting in an
improvement in stage at diagnosis at one institution
compared with another. Given the solid evidence and
technology supporting early breast cancer detection,
clinicians and institutions should be interested in
“explaining” why a woman was diagnosed with
advanced breast cancer, and whether there were
opportunities that were missed that might have result-
ed in a more favorable stage at diagnosis.

Efficacy vs. Effectiveness

Once efficacy was established by individual trials
and meta-analyses, and now persuasively confirmed
by the evaluation of service screening, the debate
evolved to be more focused on both comparative effi-
cacy, where the benefits of mammography are judged
to be less in younger women, and various measures of
cost-effectiveness, i.e.., the marginal per year of life
saved, the number needed to screen to save one life,
mammography performance (comparing false positive
and false negative rates), and other measures (43).
Both proponents and opponents can cite manuscripts
in reputable journals to bolster their position related
to age-specific benefits, and commonly will neglect
good evidence that conflicts with their opinion.
Indeed, Kopans has shown that journals themselves
appear to have an established a “position” as mea-
sured by the proportion of supporting or non-support-
ing manuscripts published (44). However, it is impor-
tant to consider the totality of the evidence and the
historical accumulation of evidence. As Andy Rooney
commented, “Ignoring the facts does not change the
facts.”

One of the most important facts is that breast cancer
screening gradually improves in effectiveness with
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increasing age. Comparing women ages 40-49 with
women ages 50+ obscures this transition. The table
below from the U.S. National Cancer Institute’s Breast
Cancer Surveillance Consortium is instructive. As can
be seen from the evaluation of over 3 million mam-
mography examinations, the improvement in the
effectiveness of screening improves with increasing
age. There are no large homogenous age groups, with
sensitivity and specificity being quite respectable, but
improving incrementally in each age-subgroup with
increasing age. Thus, the data do not support the con-
clusion that mammography in women under age 50 is
error prone but highly accurate after age 50 (45). In
fact, it is clear that the improvement in effectiveness in
mammography is incremental with increasing age. The
argument that women under age 50 have levels of
breast density that make screening extremely difficult
is not supported by these performance data--- while
density levels are higher in younger women and affect
accuracy, differences in sensitivity, specificity, and
PPV between women in five and 10 year age groups
are small.

Performance Measures for 3,603,832 Screening Mammography
Examinations-1 from 1996 to 2006 by Age

Semithdne | Specificing | PPV Fltulf:l
Age d0as | ToA% 9% |15% | 103w |
Age £548 | 7419 mE% | 29% | 109w |
Age 54| 7R an 9% |37 | 9% |
Age 5559 | Argw 915% |46% | e |
Bge GGl | Q00N W% Sd% | BaA% i-
Age e85 | =xow oa% |63 | aow |
Ags MT4 ey o3 1% TEs | TI% !
Age 7589 | 2459 SI6% |98% | 6o%

Conclusion

Establishing guidelines for a breast cancer screening
program should be a strictly evidence-based process.
However, it is important to follow the principles of
Wilson and Junger so that the recommendations and
program are designed to meet the needs of women in
the community where the program will be established.



KI12xt CHeredZIclEts FAE=EE & &3

Too often planners dogmatically embrace what has
been designed in another country without careful con-
sideration of the historical and local factors that led to
those decisions, which may also have not been care-
fully considered in the beginning or over time.
Guidelines should not be static, but rather should be
periodically reconsidered in light of new evidence on
the epidemiology of the disease, detection technology,
and advances in therapy. The experts on a guidelines
panel should be free of outside influences and con-
flicts of interest, and they should have the expertise in
their field. Finally, on-going evaluation of breast can-
cer screening programs is essential to insure the guide-
lines are being followed, and that the guidance was
correct. Following a careful, evidence-based process,
combined with regular evaluation and feedback on
program performance, will insure the most cost-effec-
tive delivery of services, and the confidence of the tar-
get population and health care workers.
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