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Within this issue of the Journal, Eriksson and colleagues (1) de-
scribe the relation of adjuvant therapy with mammographic
breast density (MBD) changes among women with breast can-
cer. Prior studies have demonstrated that tamoxifen-associated
MBD decline translates into reduced breast cancer risk in the
chemopreventive setting and improved breast cancer out-
comes, including reduced risk of recurrence and breast cancer-
specific death, in the adjuvant setting (2,3). Previously, this
group observed improved prognosis upon MBD decline in the
unaffected breast following tamoxifen therapy among breast
cancer cases in Sweden (4). This current study builds upon
those findings by examining influences of tamoxifen adherence
as well as other adjuvant therapy types on MBD decline within
3 years postdiagnosis in a prospective cohort of 2490 Swedish
breast cancer patients diagnosed between 2001 and 2015. They
show that patients who received adjuvant tamoxifen were
more likely than patients not prescribed endocrine therapy to
experience MBD decline, consistent with prior reports (2,3).
They extend existing knowledge by showing that women who
continued tamoxifen were more likely to experience MBD de-
cline compared with discontinuers. They also reported a che-
motherapy-associated MBD decline among premenopausal
women. Though the relation of MBD decline with prognostic
outcomes was not evaluated, these present findings suggest
that its assessment holds promise as a biomarker of adjuvant
tamoxifen adherence.

A persistent clinical concern is poor adherence associated
with tamoxifen use (5), partly due to adverse side effects. This is
one of few studies to address the potential impact of tamoxifen
adherence and discontinuation on MBD decline. The authors
utilized linked prescription records from the Swedish Prescribed
Drug Register to crudely define tamoxifen-prescribed patients
as “continuers” or “discontinuers” based on whether tamoxifen
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was dispensed within 180days before the patient’s follow-up
mammogram. However, as the authors appropriately acknowl-
edged, dispensed tamoxifen does not equate to consumption.
The authors also note that sample size limitations precluded
analyses of possible effects of therapy switching and tamoxifen
duration on MBD decline. Little is known about the persistence
of MBD declines over time or whether there is a rebound effect
upon tamoxifen cessation, particularly before the prescribed clin-
ical course is completed. We previously reported that MBD de-
cline observed 1 year after tamoxifen initiation persisted over 5
years (6), with no differences by treatment duration, though sam-
ple size was limited. A recent study noted slight increases in MBD
with tamoxifen discontinuation (7). Further, not all patients who
undergo tamoxifen therapy experience MBD decline (4,6,8-12).
Therefore, future efforts to comprehensively characterize pat-
terns of MBD fluctuation associated with continuation and dis-
continuation of tamoxifen in relation to breast cancer risk and
prognostic outcomes will be essential to clearly understand the
translational implications of monitoring MBD decline.

A better understanding of underlying mechanisms that ac-
celerate tamoxifen-associated fibroglandular tissue changes, as
reflected radiologically in MBD, is needed. For example, it is
plausible that women who do not efficiently metabolize tamoxi-
fen could fail to demonstrate MBD decline or treatment benefit.
Translation of findings may be accelerated by exploring thera-
peutic agents that have a more favorable benefit/risk ratio, such
as 4-hydroxytamoxifen topical gel, an active tamoxifen metabo-
lite (13). Ongoing clinical studies collecting pre- and post-
intervention breast images and tissue samples will be
instrumental in deciphering the biological mechanisms driving
MBD decline.

With improving strategies for identifying women at elevated
risk of breast cancer development (14,15), accompanied by an
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increasing population of breast cancer survivors (16), the ob-
served findings highlight opportunities for characterizing MBD
change as a surrogate of tamoxifen adherence for primary and
secondary breast cancer prevention. In the chemopreventive
setting, where tamoxifen uptake is low (17), MBD decline might
be used as a tool to monitor risk and encourage adherence.
Among breast cancer survivors, MBD decline may have impor-
tant implications for monitoring tamoxifen effectiveness and
risk of contralateral breast cancer (CBC). Recent findings from
the WECARE Study of women younger than 55years at first
breast cancer diagnosis showed that elevated postdiagnosis
MBD was associated with increased CBC risk (18). Additionally,
both tamoxifen and chemotherapy were statistically signifi-
cantly associated with MBD decline, and MBD declines of 10% or
more within 4 years following the first diagnosis were margin-
ally associated with reduced CBC risk (18).

Although most investigations of MBD change have focused
on tamoxifen, Eriksson and colleagues also examined influen-
ces of aromatase inhibitors (Al), chemotherapy, and radiother-
apy. The observed lack of association between Al use and MBD
decline is similar to two prior studies (19,20). However, the
results conflict with a recent report that used automated soft-
ware to detect volumetric MBD declines among breast cancer
cases using either tamoxifen or Als compared with untreated
women without breast cancer (21). Studies examining MBD de-
cline in relation to Als are particularly challenging given the low
baseline MBD among postmenopausal women, among whom
Als are primarily indicated. Eriksson and colleagues observed
MBD declines associated with chemotherapy, but not radiother-
apy, consistent with the WECARE Study findings (18). It seems
likely that MBD declines following chemotherapy among pre-
menopausal women are related to estrogen deprivation associ-
ated with chemotherapy-induced menopause. Whether there
are MBD changes in the contralateral breast within radiotherapy
fields of the index cancer is unknown. Additional investigations
are warranted to confirm whether MBD declines attributed to
therapies other than tamoxifen are associated with improved
breast cancer outcomes.

Although visual determination of MBD decline has been pre-
dictive of tamoxifen effectiveness (8,11), computerized tools, such
as the STRATUS breast density assessment software employed in
the present report, enable alignment of serial images to facilitate
objective and reliable quantitative measures of MBD and its
changes (22). Most studies, including the present report, have
evaluated MBD decline from mammograms obtained several
years posttamoxifen initiation. Nonionizing 3-D imaging modali-
ties, such as whole breast ultrasound tomography (23) and breast
MRI (24), may offer advanced opportunities to sensitively assess
early density changes at shorter intervals, particularly among
younger women. The growing development and availability of
automated techniques for measuring MBD holds promise for the
application of such tools in the clinic (25).

In summary, identifying noninvasive methods for monitor-
ing tamoxifen effectiveness and for promoting adherence is an
urgent, unmet clinical need. This investigation confirms associ-
ations between tamoxifen therapy and MBD decline and further
emphasizes the need for expanded investigations of its poten-
tial as a biosensor of tamoxifen adherence and effectiveness.
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