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IMPORTANCE Breast cancer screening guidelines acknowledge the need for earlier screening
for women at increased risk but provide limited guidance for women with a family history of
breast cancer. A risk-adapted starting age of screening for relatives of patients with breast
cancer may help supplement current screening guidelines.

Supplemental content

OBJECTIVE To identify the risk-adapted starting age of breast cancer screening on the basis of
awoman's detailed family history.

DESIGN, SETTING, AND PARTICIPANTS This nationwide cohort study analyzed data recorded in
the Swedish family-cancer data sets. All women born from 1932 onward and with at least 1
known first-degree relative (FDR) were included (N = 5099 172). Data from January 1, 1958,
to December 31, 2015, were collected. Data were analyzed from October 1, 2017, to March 31,
2019.

EXPOSURES Family history of breast cancer in FDRs and second-degree relatives (SDRs).

MAIN OUTCOMES AND MEASURES Primary invasive breast cancer diagnosis and the age at
which women with different constellations of family history attained the risk level at which
breast screening is usually recommended.

RESULTS Of the 5 099 172 women included in the study, 118 953 (2.3%) received a diagnosis
of primary invasive breast cancer. A total of 102 751 women (86.4%; mean [SD] age at
diagnosis, 55.9 [11.1] years) did not have family history of breast cancer in FDRs and SDRs at
the time of their diagnosis. Risk-adapted starting age of breast cancer screening varied by
number of FDRs and SDRs with breast cancer diagnosis and the age at diagnosis of the FDRs.
For example, for screening recommendation at age 50 years for the general population
(2.2% 10-year cumulative risk), women with multiple affected FDRs, with the youngest
affected relative receiving a diagnosis before age 50 years, reached the benchmark risk level
at age 27 years. When the youngest relative received a diagnosis after age 50 years, however,
this risk level was attained at age 36 years.

CONCLUSIONS AND RELEVANCE This study identifies possible risk-based starting ages for
breast cancer screening based on population-based registers. These results may serve as
high-quality evidence to supplement current screening guidelines for relatives of patients
with breast cancer.
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Risk-Adapted Starting Age of Screening for Relatives of Patients With Breast Cancer

reast cancer is a major cause of morbidity and mortal-

ity in women worldwide,!*? accounting for one-

quarter of all new cancer cases and 15% of all cancer
deaths in women.? Family history is a nonmodifiable risk
factor for the disease.* Breast cancer risk associated with fam-
ily history varies with age of the individual, nature and num-
ber of affected relatives, and age at which the relative re-
ceived a diagnosis.>” Family history of breast cancer among
the extended family, such as second-degree relatives (SDRs),
has also been reported as a major factor in breast cancer risk
and should be considered in risk assessment.®

Early detection of breast tumors through screening can re-
duce breast cancer mortality.®! Reductions in breast cancer
mortality in Europe over the past 2 decades have been asso-
ciated at least in part with the implementation of screening
programs.'>!3 Available evidence suggests that implementa-
tion of a screening program can decrease breast cancer mor-
tality by up to 20%.'° Screening enables the detection of tu-
mors at an early stage, when more treatment options are
feasible and most effective. However, screening is associated
with substantial risks, such as overdiagnosis, false-positive re-
sults, and physical and psychological harms,®415 particu-
larly when large numbers of women with low risk are fre-
quently screened.

Many national screening programs have adopted a one-
size-fits-all approach, advising women aged 50 to 69 years to
obtain a biennial mammogram.'®'® Similarly, most breast can-
cer screening guidelines recommend a general starting age
for screening for all women, even those at increased risk, such
as those with family history of breast cancer. Existing guide-
lines for women at increased risk, such as the American Can-
cer Society guidelines that recommend initiation of breast can-
cer screening at age 40 years or 10 years earlier than the
youngest relative with a diagnosis, are largely based on ex-
pert opinion rather than empirical evidence. Because age-
oriented screening suggestions pay limited attention to indi-
vidual risks based on known risk factors, the approach is
considered suboptimal, and personalized screening has
been advocated.®'°-?! Although many risk assessment mod-
els and tools have been developed,?? none of them provide the
evidence-based risk-adapted starting age of screening for
women with different constellations of family history.

This cohort study used, to our knowledge, the world’s larg-
est family-cancer data set to assess the absolute familial risks
associated with the age at diagnosis and number of first-
degree relatives (FDRs) and SDRs. The goal was to establish a
risk-adapted starting age of breast cancer screening.

Methods

This study received approval from the Lund Regional Ethics
Committee. Informed consent was waived because of the use
of deidentified (pseudonymized) data. Data from January 1,
1958, to December 31, 2015, were collected. Data were ana-
lyzed from October 1, 2017, to March 31, 2019.

We used the Swedish family-cancer data sets, which link
allrecords from the Swedish Multi-generation Register, Swed-
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Key Points

Question At what age should women with differing family
histories of breast cancer start screening?

Findings In this nationwide cohort study of 5099 172 women in
Sweden, risk-adapted starting age of breast cancer screening
varied by the number of affected first- or second-degree relatives
and by age at diagnosis of first-degree relatives. For example,
when mass screening was recommended at age 50 years, women
with multiple affected first-degree relatives reached the screening
risk level at age 27 to 36 years, depending on the youngest age at
diagnosis in relatives.

Meaning This study identifies risk-based starting ages for breast
cancer screening that may provide guidance to clinicians and
relatives of patients with breast cancer on when to start
risk-adapted screening.

ish Cancer Registry (incident cancers since 1958), national cen-
suses (socioeconomic data), and Swedish Cause of Death
Register.?® The combined data sets include all Swedish resi-
dents born after 1931 (offspring generation) linked to their bio-
logical parents (parental generation). The latest (2017) data set
contained the records of 7.9 million women, including 6.3 mil-
lion with at least 1 known FDR.2 To minimize cohort and pe-
riod effects on the results, we restricted the current analysis
to only the offspring generation. In this study, we included
5099172 women with at least 1 known FDR and born from 1932
onward. The study data set included cancers diagnosed
through December 31, 2015. Cancer data were classified ac-
cording to codes from the International Classification of Dis-
ease, Seventh Revision (or later revisions in recent decades). We
used the 3-digit code 170 to identify all patients with invasive
breast cancer.

For all individuals in the study, we identified family his-
tory of breast cancer (diagnosis among FDRs and SDRs), age
at diagnosis of the relatives, and type of relationship. The num-
ber of affected relatives was included as a dynamic variable to
establish the family history of every participant at entry into
the study and the changing family history every time a new
family member received a diagnosis. Similarly, for women with
multiple affected FDRs, the dynamic nature of the age of the
youngest relative with a diagnosis was taken into account, al-
lowing for variation throughout the follow-up period when-
ever a subsequent affected FDR received a diagnosis at a
younger age.

Only primary invasive breast cancers were considered in
the current study. The start of follow-up was defined as the year
of birth, year of the Swedish Cancer Registry initiation (1958),
or year of immigration, whichever occurred latest. The end of
follow-up was at the year of breast cancer diagnosis, emigra-
tion, death, or December 31, 2015, whichever occurred first.

Risk-adapted starting age of screening was defined as the
age at which women with a particular family history of breast
cancer attained a similar level of 10-year cumulative risk to the
threshold level at which women in the general population are
usually advised to initiate screening. The 10-year cumulative
risk for the different constellations of breast cancer family his-
tory and earliest age at diagnosis of the affected relatives was
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Table 1. Risk-Adapted Starting Age of Screening by Family History of Breast Cancer

and Age at Diagnosis of Youngest Affected First-Degree Relative

Youngest Age No. of Risk-Adapted Starting
Family History at Diagnosis in FDRs, y Patients Age of Screening, y
Whole population NA 118953 40° 452 50
No family history NA 102751 41 46 52
OFDR +1SDR NA 2512 37 42 45
0 FDR + 22 SDRs NA 276 36 39 41 Abbreviations: FDR, first-degree
1FDR +0 SDR All ages 12075 35 38 40 relative; NA, not applicable;
SDR, second-degree relative.
<40 691 30 34° 36
@ Ages 40, 45, and 50 years are
40-44 916 32 36 38 recommended (benchmark) by the
45-49 1426 34 37 39 guidelines as the starting age of
550 9042 36 39 41 mass screening. Other ages are
- evidence-based risk-adapted
1FDR + 21 SDRs All ages 544 32 36 38 starting age of screening
<40 55 23 25 26 recommended by the present study.
40-49 123 32 35 37 ®Example: When screening for
50 366 34 37 38 women with average risk is
- recommended at age 45 years
22 FDRs + 20 SDRs All ages 795 28 32 35 (10-year cumulative risk of 1.8%),
<50 449 23 26 27 women with 1FDR who received a
50 346 33 35 36 diagnosis before age 40 years
- reached the same level of risk at age
10-y Cumulative risk in the NA NA 1.1 1.8° 2.2 34 years, 1 years earlier than her

general population, %

peers in the general population.

calculated as follows: Annual incidence rate at age X = Num-
ber of cases at age X / Person-years at age X. The 10-year cu-
mulative incidence rate was calculated as a sum of 10 con-
secutive age-specificannual incidence rates and was converted
into a 10-year cumulative risk using the following formula:
10-year cumulative risk = 1-e~(10-vear cumulativerate) Tep-year cu-
mulative risk curves were used to determine the 10-year cu-
mulative risk for women in the general population at bench-
mark ages of 40, 45, and 50 years. Corresponding ages at which
women with different family history attained the same level
of risk were identified as the ages at which the cumulative risk
curves crossed the established 10-year cumulative risk for the
general population. A 2-fold cross-validation method for in-
ternal validation of the cumulative incidence rates for differ-
ent constellations of family history is presented in eMethods
1in the Supplement.

All analyses were conducted using SAS, version 9.4
(SAS Institute Inc). Curves were plotted using Excel 2010
(Microsoft Corp).

. |
Results

Atotal of 118 953 women received a diagnosis of invasive breast
cancer as the first primary tumor during the study period. Of
this total, 102 751 women (86.4%; mean [SD] age at diagnosis,
55.9 [11.1] years) did not have family history of breast cancer
in both FDRs and SDRs. The risk of developing breast cancer
in the next 10 years for women in the general population was
1.1% at age 40 years, 1.8% at age 45 years, and 2.2% at age 50
years. The lifetime (0-79 years) risk for 16 202 women (13.6%)
who had a family history of breast cancer ranged from 11% to
23%. The lifetime risk was 9.4% for 102 571 women (86.4%)
without family history.

JAMA Oncology January 2020 Volume 6, Number 1

Number of Affected FDRs and SDRs

The age at which women attained risk equal to that of women
with average risk at ages 40, 45, and 50 years in the general
population varied according to the number of affected FDRs
and SDRs (Table 1). For example, when screening is recom-
mended at age 50 years for the general population (10-year cu-
mulative risk of 2.2%), women with only 1 affected SDR and
no affected FDR attained a similar risk level at age 45 years
(Figure 1 and Table 1). For these women, there was no clini-
cally relevant difference in the risk-adapted starting age of
screening whether the affected SDR was from the maternal or
the paternal side (eFigure 2 in the Supplement). Women with
multiple affected SDRs and no affected FDRs reached similar
risk level at age 41 years, 9 years earlier than the general rec-
ommendation (Table 1). Similarly, women with 1 affected FDR
and no family history in SDRs reached a 10-year cumulative
risk of 2.2% at age 40 years, whereas those who had 1 af-
fected FDR and additional SDRs with breast cancer reached the
same level of risk at age 38 years, and women with multiple
affected FDRs either alone or with additional affected SDRs at-
tained 2.2% 10-year cumulative risk at age 35 years.

Age at Diagnosis of Affected FDR

The age at diagnosis of the affected FDR also modified the age
at which women with a family history of breast cancer reached
arisklevel equivalent to the age at which screening would be sug-
gested (Table 1). For example, when screening for women with
average risk is recommended at age 40 years (10-year cumula-
tiverisk of 1.1%), women with 1 FDR who received a diagnosis be-
fore age 40 years reached the same level of risk at age 30 years,
but it was at age 32 years for women whose relative received a
diagnosis at ages 40 to 44 years and at age 36 years for women
with an FDR who received a diagnosis after age 50 years (Figure 2
and Table 1). The association with age at diagnosis of the young-
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Figure 1. Ten-Year Cumulative Breast Cancer Risk Curves
by Number of Affected First-Degree Relatives (FDRs)
and Second-Degree Relatives (SDRs) for Women
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The blue horizontal line represents population-level 10-year cumulative risk
of 2.2%, when starting mass breast cancer screening is recommended
at age 50 years.

est FDRs with a diagnosis also existed for women with family his-
tory of breast cancer in multiple FDRs. For such women, when
the youngest affected relative received a diagnosis before age 50
years, they reached a 10-year cumulative risk of 1.1% (screening
recommended at age 40 years for those with average risk) at age
23 years, but it was at age 33 years when the youngest relative re-
ceived a diagnosis after age 50 years. The age at diagnosis of the
SDR was not meaningfully associated with the age at which wom-
enreached the screening-level risk.

Internal Validation and Sensitivity Analyses

In a 2-fold cross-validation analysis and sensitivity analyses
by calendar period, comparable results were found. The 10-
year cumulative risk curves for women with 1 FDR or SDR from
both the development and validation data sets did not show
statistically significant differences, overlapped, and were close
to each other across age (eFigure 1in the Supplement). Simi-
larly, the expected/observed ratios from the comparison of the
development and validation sets showed that incidence rates
were similar for premenopausal and lifetime breast cancer (all
expected/observed ratios were close to 1.00 and their 95% CIs
included unity [eTable in the Supplement]). These results are
presented in the eTable, eFigure 1, and eMethods 1and 2 in the
Supplement.

Comparison With Current Guidelines

The International Agency for Research on Cancer and the US Pre-
ventive Services Task Force recommend that breast cancer
screening should start at age 50 years and do not provide detailed
guidance for women with different constellations of family his-
tory. Thus, under these guidelines, for example, a woman with
1FDR who received breast cancer diagnosis at age 47 years should
start breast cancer screening at age 50 years, which is 11 years later
than the evidenced-based starting age of 39 years estimated in
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Figure 2. Ten-Year Cumulative Breast Cancer Risk Curves by Age at
Diagnosis of First-Degree Relative (FDR) for Women With 1 Affected FDR
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The blue horizontal line is drawn at a 10-year cumulative risk of 1.1%
and represents the population-level risk of starting screening at the
recommended age of 40 years.

this study (Table 2). Compared with the American Cancer Soci-
ety recommendation to start mass breast cancer screening at age
45 years, the estimated risk-adapted starting age was different
by 8 years. In contrast, the difference was small between the risk-
adapted starting age and the starting age suggested by the Ameri-
can College of Radiology, which is age 30 years or 10 years ear-
lier than the youngest relative with a diagnosis. The American
College of Radiology recommendation is only 4 years earlier
than therisk-adapted starting age. The example ages in Table 2
are arbitrary. By selection of other ages at diagnosis in the rela-
tives, the differences could be even larger, ranging from -6 to +24
years, than what was observed.

|
Discussion

The principle behind tailoring screening to individuals is to en-
sure screening begins for each woman at the age at which breast
cancer risk is equal to the average risk at which screening is
suggested. In this way, women with higher than average risk
can begin screening at an earlier age.'®->%2> Using the world’s
largest nationwide family-cancer data sets from Sweden, we
found that the population-level 10-year cumulative risks at ages
at which most breast cancer guidelines advise women to start
screening were 1.1% at 40 years, 1.8% at 45 years, and 2.2% at
50 years. Using these constant population-level risks as bench-
marks, we identified the evidence-based ages at which women
with defined family history of breast cancer (also taking into
account family history in SDRs and relative’s age at diagno-
sis) attained risk levels similar to those at which screening is
suggested. For example, we found that when screening is rec-
ommended at age 50 years, women with 1 FDR who received
a diagnosis before age 40 years attained population-level risk
at age 36 years and could be counseled to start screening 14
years earlier than the general starting age recommendation.
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Table 2. Difference Between Starting Age of Breast Cancer Screening Recommended by Guidelines and Risk-Adapted Starting Age of Screening

Recommended Starting Age, y

Youngest Age 40 45 50
at Diagnosisin Example  Patients, USPSTF,
Family History FDRs, y Age, y? No. ACRP Evidence® Diff? ACS® Evidence Diff? IARC® Evidence Diff¢
Whole population NA NA 118953 40 40 0 45 45 0 50 50 0
No family history NA NA 102751 40 41 =il 45 46 =il 50 52 =2
0 FDR + 1 SDR NA NA 2512 40 37 3 45 42 3 50 45 5
0 FDR + 22 SDRs NA NA 276 40 36 4 45 39 6 50 41 9
1FDR + 0 SDR All ages 50 12075 30 35 =5 45 38 7 50 40 10
<40 35 691 30 30 0 45 34 11 50 36 14
40-44 43 916 30 32 =2 45 36 9 50 38 12
45-49 47 1426 30 34 -4 45 37 8 50 39 11
250 55 9042 30 36 -6 45 39 6 50 41 9
1FDR + 21 SDRs All ages 50 544 30 32 =2 45 36 9 50 38 12
<40 35 55 25 23 2 45 25 20 50 26 24
40-49 45 123 30 32 -2 45 35 10 50 37 13
250 55 366 30 34 -4 45 37 8 50 38 12
22 FDRs + 20 SDRs  All ages 50 795 30 28 2 45 32 13 50 35 15
<50 45 449 30 23 7 45 26 19 50 27 23
250 55 346 30 33 =3 45 35 10 50 36 14

Abbreviations: ACR, American College of Radiology; ACS, American Cancer
Society; Diff, difference; FDR, first-degree relative; IARC, International Agency
for Research on Cancer; NA, not applicable; SDR, second-degree relative;
USPSTF, US Preventive Services Task Force.

2 Example of a possible youngest age at diagnosis of affected FDR.

bStarting age of screening per screening guideline.

€ Evidence-based risk-adapted starting age of screening per the present study.

9 Diff: Age recommended by guidelines minus risk-adapted starting age per the
present study. The difference indicates how many years earlier (denoted
without minus sign) or later (denoted with minus sign) the screening should
be done compared with the general recommended starting age of screening.

Breast cancer screening guidelines and professional bod-
ies recommend different starting ages of mammography
screening for women with average risk. The recommended
starting age is 40 years from the Society of Breast Imaging and
the American College of Radiology,?® 45 years from the Ameri-
can Cancer Society,?” and 50 years from the US Preventive Ser-
vices Task Force and most European countries.'”-2® Many guide-
lines also recognize the need for earlier initiation of screening
for women with higher risk owing to family history, albeit with
limited detail. We have identified the equivalent ages at which
women with different constellations of family history of breast
cancer attained 10-year cumulative risk similar to that of
women with average risk at the age at which initiating screening
is suggested, hence providing evidence-based risk-adapted
starting ages of screening for women with family history. We
believe this information is clinically useful for counseling
women with particular constellations of family history, in-
cluding family history in extended relatives or for whom cur-
rent guidelines advise individualized decision making.

These risk-adapted starting ages of screening are not in-
tended as an independent risk assessment model but rather as
a supplement to available tools and a practical guide for wom-
en and clinicians in communicating risk and making decisions
about starting screening. The suggested starting age of screen-
ing ranged from 27 to 45 years when the general population rec-
ommendation was at 50 years and from 23 to 37 years when the
recommendation was at 40 years.

Screening young women at increased risks presents both
opportunities and challenges. Tumors in young women tend

JAMA Oncology January 2020 Volume 6, Number 1

to be biologically more aggressive and are associated with poor
survival,?® and thus early detection through screening has the
potential to be associated with improved outcomes. How-
ever, because young women generally have dense breasts,
screening mammography does not perform well.>° More-
over, young women are more likely to be harmed by screen-
ing compared with older women.?! For these reasons, digital
breast tomosynthesis and ultrasonography have been sug-
gested for routine screening in young women with increased
risk beginning at age 30 years and breast magnetic resonance
imaging for women with increased risk aged 25 to 30 years.?>-*°
The suggested risk-adapted starting ages are independent of
the screening modalities, although the implementation of sug-
gested risk-adapted starting ages of screening in clinical prac-
tice should aim to maximize benefits while minimizing harms.
This concern is expected to ease as more efficient screening
modalities for young women become available.

Another relevant observation from this study was that
women with no family history of breast cancer in both FDRs
and SDRs attained screening-level risk at age 52 years and could
thus be counseled to postpone the routine screening by 2 years.
Most women (86.4% in this study) have no family history, and
postponing screening for this group might represent substan-
tial reductions in otherwise unnecessary mammograms and
cost savings required for earlier screening initiation in high-
risk women. A simulation analysis by the Independent UK
Panel on Breast Cancer Screening suggests that such a de-
layed screening among low-risk women would still maintain
reduction in mortality.>? More studies are needed to investi-
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gate the effectiveness of less screening than currently recom-
mended for women with low risk of breast cancer and the cost-
effectiveness of earlier initiation of screening for women with
high risk owing to family history of breast cancer.

The 10-year cumulative risk thresholds used to identify the
risk-adapted starting ages of screening were based on breast can-
cer incidence rates in Sweden. We used a 2-independent-sample
cross-validation method using 50% of the study population. We
demonstrated that the distribution of cases and the cumulative
risk were comparable in the development and validation data sets
across constellations of family history and that the 10-year cu-
mulative risk curves as well as the expected/observed ratios were
comparable, and thus the incidence rates were internally vali-
dated. Although the incidence rate of breast cancer varies by ge-
ography and race/ethnicity, the familial risks of cancers are gen-
eralizable across populations with approximately similar cancer
incidence and pattern. Thus, the risk advancement time (the dif-
ference between the age at which the whole population and the
age at which women with a particular family history constella-
tion attain screening-level risk) is likely to be similarly general-
izable. Nevertheless, it would be optimal if risk-adapted starting
ages of screening for women with a family history were exter-
nally validated before implementation in clinical practice, al-
though the current experts’ opinion-based recommendations for
screening relatives of patients with breast cancer are already in
practice without validation.

Overall, the results suggest that current screening guidelines
donot adequately provide evidence-based recommendation on
starting age of screening for women with a family history of breast
cancer. The American College of Radiology, which offers more
detailed guidance for women with increased risk, recommends
starting ages of screening that are closest to the risk-adapted start-
ingages of screening calculated in this study, although differences
still existed. Screening women with a family history under the
existing guidelines represents missed opportunities for early de-
tection of early-onset breast cancer in women at increased risk
owing to family history. We believe this study thus provides high-
quality evidence that can supplement the current guidelines by
including detailed guidance for women with various family his-
tories of breast cancer.

Strengths and Limitations

This study has several strengths. Many studies have established
an association between a woman’s breast cancer risk and rela-
tives with breast cancer and their age at diagnosis, but these stud-
ies provide relative risks, such as risk ratios and hazard ratios, that
are not easily applied to clinical decision-making. The current
study provides the age at which women attained risk at which
screeningis recommended, a finding that is clinically usable. This
study used the Swedish family-cancer data sets, enabling the de-
tailed analysis of family history and precise estimation of abso-
luterisks. These data provided a complete and accurate record-
ing of relationships and cancers, which eliminates selective
ascertainment and information biases that are common in analy-
ses of family pedigrees and cancer reports. The time-dependent
nature of family history was also taken into account in the analy-
ses to allow for more accurate estimation of familial risk. The
internal validation that used a 2-fold cross-validation and
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presentation of examples within the context of current screen-
ing guidelines are other strengths of this study.

This study also has several limitations. A common under-
lying assumption in risk prediction analyses is that, other than
the risk factor of interest (eg, family history of breast cancer),
therisk factor profile of a woman with a family history is simi-
lar to that of an average woman in the general population. We
did not have data on other breast cancer risk factors, such as
predisposing genes (eg, BRCAI, BRCA2, and PALB2), mammo-
graphic breast density, and the estrogen receptor status of
breast cancers. In general, women with other known risk fac-
tors, such as cancer predisposing genes, are advised to start
screening as recommended by guidelines for women with high
risk if the guidelines offer an earlier starting age of screening
than the familial risk-adapted starting age of screening esti-
mated in this study. More strengths and limitations of the study
are discussed in eMethods 3 in the Supplement.

Integrating the Results Into Other Risk Assessment Models
The landscape of risk-based breast cancer screening is evolv-
ing, and many risk assessment models have been developed.
To benefit from both the risk-adapted starting ages based on
detailed family history from the study (which islacking in other
risk assessment models so far) and consideration of other breast
cancer risk factors in other risk assessment tools (which are
lacking in the study), we propose an incorporation strategy.

Inrisk prediction tools that consider age and family history
alongside other risk factors, the family history status could be
set to no family history, and the difference of years between the
estimate for risk-adapted starting age of screening and the bench-
mark age of mass screening in the population could be added to
the actual age. An equivalent familial risk-adapted age from the
breast cancer point of view, instead of the actual calendar age,
could be used in other models. For example, in a country with
mass screening starting at age 50 years, a 35-year-old woman with
asister with breast cancer who received a diagnosis at age 43 years
canreach therisklevel of 50-year-old women in the general popu-
lation at 38 years of age (ie, 12 years earlier; Table 1). With regard
to breast cancer risk, this woman is akin to a 47-year-old wom-
anin the general population (ie, her breast cancer-wise age is 12
years older than her actual age). In other risk prediction models
that consider fewer details on family history but more details on
otherrisk factors, this woman could be considered as a 47-year-
old woman (35 + 12 = 47) without family history. Validation of
such integration is warranted.

. |
Conclusions

This cohort study appears to provide tangible and clinically use-
ful guidance on how many years earlier women with a family
history of breast cancer should start screening, which may be
an important addition to personalized breast cancer screen-
ing information. This approach has the potential to improve
the cost-effectiveness of breast cancer screening. The study
presents what we believe to be high-quality evidence to supple-
ment the recommendations in current guidelines on age at ini-
tial screening for the relatives of patients with breast cancer.
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