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Abstract

Introduction: As breast cancer treatment options have multiplied and biologic diversity within
breast cancer has been recognized, the use of the same treatment strategies for patients with
early-stage and favorable disease, and for those with biologically aggressive disease, has been
questioned. In addition, as patient-reported outcome measures have called attention to the
morbidity of many common treatments, and as the cost of breast cancer care has continued to
increase, reduction in the overtreatment of breast cancer has assumed increasing importance.

Areas covered: Here we review selected aspects of surgery, radiation oncology, and medical
oncology for which scientific evidence supports de-escalation for invasive carcinoma and ductal
carcinoma in situ, and assess strategies to address overtreatment.

Expert opinion: The problems of breast cancer overtreatment we face today are based on
improved understanding of the biology of breast cancer and abandonment of the “one-size-fits-all”
approach. As breast cancer care becomes increasingly complex, and as our knowledge base
continues to increase exponentially, these problems will only be magnified in the future. To
continue progress, the move must be made from advocating the maximum-tolerated treatment to
advocating the minimum-effective one.
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1. Introduction

In recent years, the overdiagnosis and overtreatment of breast cancer have assumed
increasing importance as treatment options have multiplied, as patient-reported outcome
measures have called attention to the morbidity of many common treatments, and as the cost
of breast cancer care has continued to increase.
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In the setting of breast cancer, overdiagnosis refers to the identification on screening
mammography of biologically indolent cancers, which, if left untreated, would not cause

a problem during a patient’s lifetime [1], while overtreatment describes the use of therapies
with minimal benefit to patients. Benefit has classically been defined as prolongation of
survival; other endpoints are often important to patients, however, and patient-centered
decision making often results in the use of treatments which do not improve survival,

but which do improve local control or provide peace of mind. Although incorporation of
patient preferences may make defining overtreatment challenging, many of the treatment
paradigms for breast cancer were developed based upon the results of trials conducted 20-30
years ago. Until relatively recently, the treatment recommended for patients with favorable
early-stage breast cancer was often the same as that recommended for those with locally
advanced cancers. Improved understanding of breast cancer biology, the detection of smaller
cancers due to the uptake of screening mammaography, and recognition that systemic therapy
decreases both local and distant recurrence, led to a new generation of trials focusing on
treatment de-escalation, which have demonstrated equivalent oncologic outcomes for less
surgery, more limited radiotherapy, and more tailored use of chemotherapy (Figure 1). In
spite of the availability of high-quality evidence, many aspects of therapeutic de-escalation
have been adopted very slowly. In this article, we will review selected aspects of surgery,
radiation oncology, and medical oncology where scientific evidence supports de-escalation,
and assess progress in minimizing overtreatment.

2. Therapy of Invasive Cancer

2.1 Surgical management of the breast in invasive carcinoma

In the 1980s initial results were published from trials demonstrating the equivalency of
breast-conserving therapy (BCT) to mastectomy [2,3]. Long-term results from 6 randomized
trials in a meta-analysis from the Early Breast Cancer Trialists” Collaborative Group
(EBCTCG) confirmed the lack of a survival benefit for mastectomy [4], and BCT rates

in the United States rose steadily from 1998-2005, but these then began to decling,
accompanied by an increase in bilateral mastectomy (BM) for the treatment of unilateral
cancer [5]. This trend, paradoxically, occurred at a time when improvements in breast
imaging and the widespread use of adjuvant systemic therapy for early-stage breast cancers
resulted in significantly lower rates of local recurrence after BCT than were seen in the
initial randomized trials and which did not differ from rates of local recurrence after
mastectomy for the majority of patients [6].

The increased use of mastectomy was initially attributed to surgeon preference, but studies
subsequently showed that this was a patient-driven trend. Katz et al. surveyed a population-
based sample of women with stage 0-2 breast cancer and found that among White women,
if the patient reported that she was the primary surgical decision maker, the mastectomy
rate was 27%, compared to 17% if the decision was shared, and 5% when the patient
identified the surgeon as the primary decision maker (p<0.001)[7]. This association was not
consistent across racial and ethnic groups, with Black women being more likely to undergo
mastectomy when they identified the surgeon as the primary decision maker. Concern about
recurrence was cited by patients as the most important determinant of treatment choice
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[7]. High rates of needing a second surgery, with large studies documenting re-excision in
approximately 23% of patients when BCT was attempted, were also thought to contribute to
patient preference for mastectomy. Approximately half of the re-excisions were performed
for a negative margin of no ink on tumor, apparently in the belief that a more widely clear
margin would reduce the chance of local recurrence [8], although the only microscopically
defined margin width in the initial studies establishing the safety of BCT was no ink

on tumor (National Surgical Adjuvant Breast and Bowel Project B-06 [3]). In a survey

of a population-based sample of surgeons treating breast cancer, only 11% accepted this
definition, while 19% endorsed a margin width of greater than 1 cm [9]. Preference for more
widely clear margins was significantly associated with treatment of a lower volume of breast
cancer cases, suggesting a need for provider education.

In response to high rates of re-excision and the declining use of BCT, in 2013 the Society
of Surgical Oncology (SSO) and the American Society of Radiation Oncology (ASTRO)
developed an evidence-based consensus statement on margins in invasive breast cancer
treated with whole-breast irradiation (WBI), and endorsed no ink on tumor as the standard
acceptable margin width for BCT [8]. This guideline was subsequently endorsed by the
American Society of Clinical Oncology and the 2015 St. Gallen Consensus Conference,
and incorporated into the National Comprehensive Cancer Network guidelines in 2016.

A meta-analysis of 559,016 patients in 30 studies comparing rates of re-excision before
and after publication of the margins consensus statement found a statistically significant
reduction in the odds ratio (OR) for re-operation in single-institution studies (OR 0.62,
95% confidence interval [CI] 0.52-0.74) and in population-based studies (OR 0.76; 95%
Cl 0.72-0.80) in the period following the consensus [10]. In a population-based study,
Morrow et al. demonstrated that the decreased rate of re-operation translated to a statistically
significant increase in overall rates of BCT with a decline in both unilateral and bilateral
mastectomy [11], indicating that in the absence of level 1 evidence, guidelines addressing
areas of clinical uncertainty can reduce overtreatment.

Additional efforts to increase the use of BCT have involved a re-examination of
contraindications to BCT. In 2002 the joint guidelines of the American College of Surgeons
and American College of Radiology [12] included multicentricity, inability to achieve
negative margins, and a history of prior radiotherapy to the breast region as absolute
contraindications to BCT, while a large tumor-to-breast ratio was considered a relative
contraindication. The NSABP B-18 and B-27 trials demonstrated no difference in long-term
disease-free and overall survival for patients who received chemotherapy in the preoperative
versus postoperative setting [13]. These trials and other subsequent studies demonstrated the
benefit of neoadjuvant therapy in downstaging breast tumor size and increasing eligibility
for BCT [13]. With the introduction of modern chemotherapy regimens and targeted
therapies, up to 75% of patients ineligible for BCT due to large tumor size relative to

breast size became BCT-eligible following neoadjuvant chemotherapy (NAC) [13]. The
availability of NAC, coupled with oncoplastic surgical approaches which maintain cosmetic
appearance even after larger breast resections, means that a large tumor-to-breast size is
rarely a contraindication to BCT today, although a substantial minority of BCT-eligible
patients still opt to undergo mastectomy, particularly in the United States [14].
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Another traditional contraindication to BCT which has been recently challenged is
multicentric disease. In a pooled analysis of 6134 patients from 3 NAC trials, patients

with multicentric disease who underwent BCT had similar local relapse-free, disease-free,
and overall survival (92%, 82%, and 89%, respectively) as patients with unifocal disease
(94%, 86%, and 92%, respectively) [15]. In the surgery-first setting, the initial results from
the ACOSOG [American College of Surgeons Oncology Group| 211102 trial of BCT in
multicentric cancer reported successful BCT with a single operation in 67.6% of the 198
patients enrolled, and that only 7.1% of patients required conversion to mastectomy [16].
Long-term follow-up will provide additional data on the oncologic safety of this technique
in the upfront surgery setting. The St. Gallen expert consensus panel has strongly endorsed
the use of BCT in multicentric disease, provided negative margins are achieved and WBI is
given [17].

The presence of a BRCA1/BRCA2 mutation as a contraindication to BCT has also been
questioned. Mastectomy was thought to be the preferred treatment based on retrospective
studies reporting increased local recurrence rates in BRCA1/BRCA2 mutation carriers
treated with BCT compared to mastectomy [18]. A meta-analysis of 526 BRCA mutation
carriers and 2328 patients not known to have mutations found no difference in the incidence
of local recurrence between groups for studies with follow-up durations of less than 7
years, while in studies with longer follow-up periods, 24% of BRCA carriers experienced
local recurrence compared to 16% of those with sporadic cancers, suggesting an increase
in second primary cancers rather than true local recurrence [18]. Rates of new primary
cancer vary with mutation type and age at diagnosis of initial cancer, and no benefit in
breast-specific or overall survival has been demonstrated for mastectomy over BCT in
BRCA1/BRCA2 mutation carriers. Management guidelines issued by ASCO, ASTRO, and
the SSO in 2020 recommend that BRCA status should not preclude BCT in otherwise
eligible patients [19].

In women who have previously undergone breast conservation with radiotherapy and
develop a new primary cancer, mastectomy has been the standard of care due to concerns
about the complications of repeat radiation, the high rate of local failure with repeat
lumpectomy only, and the potential for a poor cosmetic outcome. The RTOG 1014 trial
demonstrated acceptable toxicity and safety of partial breast irradiation (PBI) after a second
lumpectomy for patients who had undergone prior BCT with WBI [20]. At median follow-
up of 5.5 years, the distant metastasis-free and overall survival was 95% [20]. These data
confirm similar findings from retrospective studies supporting the safety of repeat BCT

as an alternative to mastectomy for ipsilateral breast tumor recurrence (IBTR). Of note,
this approach has largely been studied in postmenopausal women with unicentric estrogen
receptor (ER) positive second breast cancers.

In contrast to the progress made in decreasing medical contraindications to BCT, efforts

to decrease the use of BM in women with unilateral breast cancer have met with limited
success. In spite of a steady decrease in the risk of contralateral cancer development and lack
of a survival benefit for BM, use of the procedure has continued to increase [21]. Traditional
educational approaches and decision aids improve patient understanding about the risks and
benefits of the procedure, but have failed to decrease its use [22,23]. Interestingly, in a
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population-based study by Jagsi et al., only 30% of breast cancer patients reported that their
surgeon actively recommended against BM, perhaps out of respect for patient autonomy

or concern of losing the patient to another surgeon. The BM rate in those who received a
recommendation against the procedure was 1.9% compared to 19% in those who received no
recommendation [24]. Approaches to addressing the overuse of BM have been reviewed in
detail recently [21], but there is little evidence at this point in time that patient enthusiasm
for the procedure is waning.

2.2 Management of the axilla

For many years, axillary lymph node dissection (ALND) was thought to be an essential

part of curative breast cancer treatment. ALND effectively maintains local control in the
axilla and provides prognostic information to direct the use of adjuvant systemic therapy. In
the late 1970s the landmark NSABP B-04 trial demonstrated that ALND did not improve
breast cancer survival [25], but the study did not lead to abandonment of ALND because

at that time, nodal status was the determinant of the need for systemic therapy. The advent
of screening mammography and the diagnosis of smaller tumors with a lower likelihood

of axillary nodal metastases meant that large numbers of women were subjected to the
morbidity of ALND to demonstrate that their nodes were normal, an unsatisfactory situation.
The demonstration that sentinel lymph node biopsy (SLNB) accurately staged the axilla as
node positive or negative led to the rapid demise of ALND as a staging procedure. The
recognition that systemic therapy contributes to local control subsequently led to studies
examining the safety of SLNB alone in patients with a limited axillary tumor burden. The
ACOSOG 70011 trial demonstrating no benefit for ALND in patients with metastases in

1 or 2 sentinel lymph nodes (SLNs) undergoing BCT with WBI and systemic therapy,
although initially quite controversial, resulted in a rapid decline in the use of ALND, with
rates of ALND in the United States for patients with 1-2 involved nodes declining from
62% to 39% in the year after its presentation [26], and falling from 75% to 52% in patients
undergoing BCT in The Netherlands [27]. The subsequent demonstration in the AMAROS
trial that SLN biopsy with nodal irradiation was oncologically equivalent to ALND with
less morbidity resulted in rates of ALND after BCT in The Netherlands falling to 17% by
2015 [27]. Implementation of the Z0011 criteria in practice has been shown to spare ALND
and its associated morbidities in 84% of clinically node-negative patients found to have
SLN metastases [28]. The replacement of ALND with SLNB in patients undergoing initial
surgery represents one of the greatest success stories in surgical de-escalation and avoidance
of overtreatment, and efforts are ongoing to decrease the use of ALND in other populations.

The safety of avoiding ALND in mastectomy patients with limited SLN involvement is
less clear. Two of the randomized trials comparing axillary radiation and ALND in patients
with 1-2 positive SLNs included a small number of mastectomy patients (248 AMAROS,
84 OTOASOR) [29], but outcomes were not analyzed separately from the BCT patients
comprising the majority of the study population. These trials demonstrated no difference

in rates of axillary recurrence after ALND or SLNB and nodal radiotherapy, but less
lymphedema was seen after nodal radiotherapy, supporting omission of ALND in patients
with involvement of 1-2 SLNs who have indications for postmastectomy radiotherapy
(PMRT). While the need for PMRT is not always clear intraoperatively in clinically node-
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negative patients, in those considered to be likely candidates for PMRT based on information
available preoperatively who are found to have 1 or 2 positive SLNs intraoperatively, the
decision to proceed with ALND can be deferred until final surgical pathology is available.
In a single-institution prospective study where this approach was implemented, 13 of 79
patients (16.5%) with 1-2 positive SLNs required return to the operating room for ALND;
however, ALND was spared in 84% of patients and reduced the combined use of ALND
and PMRT by 32% [30]. Radiation after ALND is associated with lymphedema in up to
30% of patients [31], and treatment with both modalities should be avoided when possible.
Whether ALND is necessary for positive SLNs in mastectomy patients who will not receive
PMRT is unclear at present, and data from the POSNOC [32] and SENOMAC trials [33]
will directly address this question (Table 1) [32-37]. ALND remains standard in patients
with involvement of >3 SLNs with tumor regardless of the type of breast surgery performed
since the safety of radiotherapy in patients with a heavier tumor burden has not been
established. The TAXIS trial will address whether SLNB and removal of palpable axillary
nodes (tailored axillary surgery) followed by nodal radiotherapy is non-inferior to ALND
and nodal radiotherapy in patients presenting with clinically node-positive breast cancer
[35].

More recently, the use of SLNB to de-escalate axillary treatment in patients presenting

with node-positive disease who convert to clinically node negative after NAC has been
studied. Several trials [38] demonstrated the feasibility and accuracy of SLNB in this
setting. Although overall false-negative rates of 12-14% were reported, the use of dual-
tracer mapping, removal of at least 3 SLNs, clipping of positive nodes at biopsy to allow
localization and removal, and the use of immunohistochemistry have all been shown to
reduce the false-negative rate to <10%. Axillary recurrence after SLNB alone after NAC has
been reported in several retrospective studies with rates of axillary recurrence of <3% and
follow-up periods of 3-10 years [39]. The avoidance of ALND with NAC requires a nodal
pathologic complete response (pCR) and thus is highly dependent upon ER, progesterone
receptor (PR), and HER2 status. In a consecutive series of 630 patients with biopsy-proven
nodal disease receiving NAC, rates of nodal pCR ranged from 20% in ER+/HER2- patients
to 78% in ER-/HER2+ patients, and ALND was avoided in 41% of the group [40]. These
data provide a compelling rationale for the treatment of all node-positive HER2+ and

triple negative (TN) patients with NAC. While ALND remains the standard of care for
patients with any residual nodal disease after NAC, the ongoing Alliance A011202 trial

is examining whether further de-escalation can occur when these patients are treated with
axillary radiation as an alternative to ALND.

In certain patient groups, even SLNB may not be warranted. In the CALGB 9343 trial of
women age =70 years with cTLINO ER+ cancers treated with lumpectomy and tamoxifen,
with or without radiation, there were only 6 axillary recurrences in the 392 patients who did
not undergo axillary surgery [41]. As older patients have competing risks of mortality, and
as axillary staging is less likely to affect adjuvant treatment decisions, the utility of SLNB
is limited in this population. Despite the 2016 Choosing Wisely campaign recommending
against routine use of SLNB in patients age >70 years with ER+ breast cancers, uptake

has been variable[42], with implementation barriers coming from both physicians and
patients. In a survey of members of the American Society of Breast Surgeons, 83%
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favored performing SLNB in a 75-year-old patient with a cTANO ER+ breast cancer [43].
Practice in a non-academic setting, absence of fellowship training, and increased time

in practice were associated with decreased likelihood of guideline adherence, indicating
that while these recommendations are available and widely endorsed, their dissemination
can still be improved. Similarly, in interviews with 18 surgeons who treat breast cancer,
multiple surgeons reported being unfamiliar with this Choosing Wisely recommendation
and the supporting evidence [44]. Many surveyed surgeons believed that the staging
information provided by SLNB was important in informing subsequent treatments, and
nearly all would perform a SLNB if a medical or radiation oncologist indicated this would
guide subsequent treatment. Given the multidisciplinary nature of breast cancer care, each
individual discipline must integrate these de-escalation guidelines into their group practice
to ensure their successful implementation. This was exemplified in the rapid decrease in
re-excisions following the issuance of the joint SSO/ASTRO margin guidelines in 2014.

Patients themselves are also hesitant to de-escalate therapy. In a survey study of 30 women
age =70 without breast cancer, participants cited a wide range of reservations toward

the Choosing Wisely recommendation, including association of treatment de-escalation
with poor prognosis, and wariness about applying population-based data to their personal
situations [45]. Patients also have different approaches to their care, with some consistently
preferring a more-aggressive approach and more interventions regardless of medical
necessity. Clinician understanding of the individual patient’s rationale for her or his
treatment preference is critical in developing a tailored approach to successful de-escalation.

Future opportunities for SLNB omission in a larger group of patients exist, as treatment
recommendations are increasingly determined by tumor biology rather than nodal status.
For postmenopausal women with ER+ breast cancers, the TAILORXx and RxPonder trials
demonstrated that the benefit of chemotherapy is dependent upon the Oncotype DX
(Exact Sciences, Redwood City, CA) score both for node-negative patients as well as
those with 1-3 positive nodes [46], suggesting that SLNB might be eliminated in this
large group of patients. The major barrier to implementation of elimination of SLNB in
ER+ postmenopausal women is that decision making regarding the use of regional node
irradiation and postmastectomy radiotherapy is largely based upon the extent of nodal
involvement. For other patient groups, knowledge of nodal status remains essential for
systemic therapy decision making (Table 2), and elimination of SLN biopsy is inappropriate.

Another strategy to decrease the use of SLNB is to identify patients at low risk for nodal
metastases; 3 ongoing clinical trials are investigating the omission of SLNB in patients with
early breast cancer, regardless of tumor subtype (Table 1). In the SOUND and INSEMA
trials, patients with cTINO (SOUND) or ¢cT1/2NO (INSEMA) disease undergoing BCT with
a negative preoperative axillary ultrasound are randomized to SLNB or no axillary surgery,
with the primary endpoint of distant disease-free survival [34] or invasive disease-free
survival, respectively [36]. Preliminary results from these studies indicate that the in the
largely postmenopausal ER+ participants, =3 involved lymph nodes were found in only
0.5% and 1.3% of those randomized to ALND, while 8.6% and 14%, respectively, had

any nodal macrometastases. No results have been reported from the Dutch BOOG 2013-08
study which includes T1 and T2 patients of any receptor status having primary surgery
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or surgery after NAC [37]. These studies demonstrate that a heavy nodal tumor burden

is uncommon in patients meeting study eligibility criteria, making a difference in survival
outcomes unlikely. Elimination of SLNB raises the possibility that it may be replaced

by more morbid and costly radiotherapy due to uncertainty about nodal status. Ongoing
trials attempting to refine selection criteria for radiotherapy may address this issue, but
until results are available, knowledge of nodal status for radiotherapy decision making is a
compelling reason to continue to perform SLNB in the majority of invasive breast cancer
patients. Trials examining de-escalation of axillary surgery are summarized in Table 1.

2.3 Radiation

Radiation is a key component for local control after breast-conserving surgery (BCS).
The initial trials demonstrating this utilized conventional fractionated WBI of 50 Gray
(Gy) administered in 25 fractions over 5 weeks [4]. After the EBCTCG meta-analysis of
studies conducted in the 1980s and 1990s demonstrated that the 15.7% reduction in any
recurrence with WBI translated to a 3.8% absolute reduction in the risk of death at 15
years, with an 8.5% absolute reduction in death among node-positive patients, WBI became
a standard part of BCT [47]. However, when node-negative patients were risk-stratified
based upon age, tumor grade, ER status, use of tamoxifen, and surgery type, the reduction
in the risk of death for the low-risk group was only 0.1%. Hypofractionated regimens
have since been developed which deliver higher doses per fraction, allowing a similar
cumulative radiation dose to be given over a shorter period of time, a treatment scheme
which is more convenient for patients and reduces cost. Randomized controlled trials of
hypofractionated radiation have shown no difference in local recurrence and a reduced
incidence of adverse effects to normal tissue. The extensive body of evidence supporting
hypofractionated WBI is summarized in Table 3 [48,49]. Current ASTRO and National
Institute for Heath and Care Excellence (NICE) guidelines recommend hypofractionated
radiation as standard practice. While the use of hypofractionation has increased since the
publication of these trials and guidelines, it has had variable uptake internationally. In the
United States, analysis of claims data covering 7.4% of U.S. adult women demonstrated
an increase in the use of hypofractionated radiation from 10.6% in 2008 to 34.5% in 2013
[50]. Data from the National Cancer Database reflected a similar pattern, with the use

of hypofractionated WBI increasing exponentially from 0.7% in 2004 to 38.1% in 2016,
but still not reaching widespread adoption [51]. In comparison, in Ontario, Canada, 71%
of patients undergoing WBI received a hypofractionated regimen, and among institutions
of the European Organisation for Research and Treatment of Cancer (EORTC), 72% of
institutions used a hypofractionated schedule [52]. This variability in adoption is likely due
to a combination of patient, facility, and provider factors, including patient age, treatment
facility type and volume, and reimbursement structure.

The FAST-Forward trial examined a further reduction in treatment time and reported no
difference in the 5-year local recurrence rate, with similar normal tissue effects with the
administration of 26-27 Gy in 5 fractions over 1 week compared to 40 Gy in 15 fractions
over 3 weeks [48]. Additional follow-up data are needed to confirm the long-term safety and
efficacy of these condensed hypofractionated regimens and to determine their acceptance.
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Partial-breast irradiation (PBI), another effort to tailor treatment by radiating the area of
the breast at highest risk for local recurrence, limits the delivery of radiation to the portion
of the breast around the tumor bed and is also administered in an accelerated regimen
(APBI). PBI/APBI has been proposed for patients at low risk for local recurrence, and
randomized controlled trials comparing PBI/APBI to WBI in patients with low recurrence
risk characteristics have demonstrated similar rates of local control and adverse effects

to normal tissue [53]. The NSABP B-39/RTOG 0413 trial did not demonstrate statistical
equivalence between APBI and WBI [53], but the absolute difference in 10-year local
recurrence was less than 1%. Limited information is available regarding the uptake of PBI
in clinical practice, but a 2020 survey of 74 Italian radiotherapy centers (38% response rate)
indicated that while 95% routinely used hypofractionated WBI, only 40% employed PBI
[54].

At present, the only group of patients with invasive cancer for which there is some
consensus that radiotherapy can be omitted completely is women age =70 years with T1,
clinically node-negative, ER+/HER2- breast cancers. The Cancer and Leukemia Group B
(CALGB) 9343 trial demonstrated no survival difference when radiotherapy was added to
lumpectomy and tamoxifen, and the rate of locoregional recurrence at 10 years was only
8.1% in the no-radiotherapy group, with no difference in the rate of breast preservation
between groups [41]. This study was initially published in 2004, but an analysis of
120,308 women age =70 years with stage 1 ER+ breast cancers undergoing lumpectomy
demonstrated that radiotherapy usage decreased by only 4.1% between 2005 and 2012
compared to before 2004, with almost one-third of women age =85 years continuing to
receive radiotherapy [55]. Many of the variables significantly associated with a higher
likelihood of omission of radiotherapy (low income level, Medicaid, rural residence,
African-American race, and lack of receipt of chemotherapy or endocrine therapy) are
suggestive of disparities in care rather than an evidence-based desire to de-escalate care.
A 2015-2016 survey of a United States-wide sample of surgeons and radiation oncologists
treating breast cancer found that omission of radiotherapy for patients meeting CALGB
9343 eligibility criteria was felt to be unreasonable by 40% of surgeons and 20% of
radiation oncologists because they erroneously believed radiotherapy was associated with
survival benefit or they greatly overestimated the risk of local recurrence associated

with radiotherapy omission [56]. More recently, a number of trials attempting to identify
patients with biologically favorable cancers suitable for omission of radiotherapy have
been launched. The majority of these are single-arm studies (reviewed by Montagna et

al. [57]) seeking to establish that postmenopausal ER+ patients with low risk scores on
commercially available genomic assays have a low risk of local recurrence after treatment
with excision and endocrine therapy. The EXPERT study is a multicenter, non-inferiority
randomized trial in which women age =50 years with unifocal, grade I-11, pT1NO cancers
and a Prosigna (Veracyte, South San Francisco, CA) genomic score <60 are randomized to
BCS and endocrine therapy alone or with radiotherapy [58]. Results of these trials have the
potential to substantially change practice in a large number of breast cancer patients.
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3. Chemotherapy

3.1 Patient selection for chemotherapy benefit

Historically, patient and tumor features such as age, tumor size, and tumor grade, were

used to determine prognosis and the benefit of adjuvant chemotherapy. The knowledge that
metastatic breast cancer is incurable, coupled with improvements in systemic therapy, has
led to increasingly large numbers of women being recommended to receive chemotherapy,
and current recommendations include treatment of node-negative cancers between 0.5 cm
and 1 cm for high-risk subtypes such as TN and HER2 overexpressing breast cancer [59].
The determination of what constitutes overtreatment with chemotherapy is complicated by
the fact that patients have variable benefit thresholds for which they are willing to accept
chemotherapy. Among patients receiving contemporary anthracycline-based chemotherapy,
57% would consider 6 months of chemotherapy worthwhile for a 2-month survival benefit;
this increased to 88% for a 9-month survival benefit [60]. In a survey of 100 patients

with newly diagnosed solid tumors, 53% were willing to accept intensive treatments with
considerable side effects for even a 1% increase in cure rate [61]. The introduction of multi-
gene assays has aided in further tailoring the use of adjuvant chemotherapy by identifying a
large subset of ER+ breast cancer patients with an excellent prognosis after treatment with
endocrine therapy alone.

In the TAILORX trial of 10,253 women with hormone receptor-positive/HER2- node-
negative breast cancers, those with an Oncotype DX recurrence score of 0-10 had a distant
recurrence risk of 0.7% after treatment with endocrine therapy alone, while those with
Oncotype DX recurrence scores of 11-25 had similar rates of recurrence-free and overall
survival when treated with endocrine therapy alone or with chemotherapy [62]. A suggestion
of chemotherapy benefit was seen in women age <50 years with scores 16-25, and clinical
risk factors can be coupled with the Oncotype DX recurrence score to more accurately
identify this patient subgroup [63]. Prospective and pooled analyses have demonstrated
Oncotype DX recurrence score use to alter chemotherapy treatment recommendations in
30-33% of patients, with some series reporting up to a 69% reduction in chemotherapy use
within certain patient subgroups [64,65].

The results of the RxPonder trial demonstrated that the addition of chemotherapy to
endocrine therapy did not improve survival outcomes in postmenopausal patients with ER+/
HER2- node-positive breast cancer and Oncotype DX recurrence scores <26. In contrast,

a significant benefit for chemotherapy was seen in premenopausal women regardless of
Oncotype DX recurrence score [46]. In a Surveillance, Epidemiology, and End Results
Program (SEER) study of patients diagnosed from 2013-2015, use of chemotherapy was
found to decline by 34.5%, and increasing use of the Oncotype DX recurrence score

in node-positive patients accounted for one-third of the decline, even in the absence of
randomized data indicating the safety of this approach. With the publication of RxPonder, a
further decrease in chemotherapy use is likely.

For patients with HER2+ cancers, clinical trials have addressed the use of shorter, less-
toxic chemotherapy regimens. The APT trial demonstrated a 7-year disease-free and
overall survival of 93% and 95%, respectively, for patients with HER2+ tumors < 3
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cm in size treated with adjuvant paclitaxel weekly for 12 weeks and trastuzumab only,
illustrating the efficacy of an anthracycline-sparing approach in patients with small tumors
[66]. Chemotherapy has also been increasingly administered in the neoadjuvant setting,
particularly for HER2+ and TN tumors. A National Cancer Database study reported the
proportion of breast cancer patients who received NAC increased from 12.2% in 2003 to
24.0% in 2022 [67]. One of the benefits of this treatment sequence is for adjuvant therapy to
be tailored based on extent of residual disease. The KATHERINE trial and the CREATE-X
study demonstrated the benefit of additional chemotherapy in patients who failed to achieve
pCR with NAC [68,69]. The potential sparing of additional chemotherapy in patients who
have no residual disease after NAC is being addressed in the ongoing CompassHER2-pCR
trial in patients with stage 11/l1IA HER2+ disease who are treated with neoadjuvant taxane-
based HER? targeted therapy, with only those with residual disease receiving additional
adjuvant chemotherapy.

The incidence of ductal carcinoma in situ (DCIS) has increased significantly with the
widespread use of screening mammography, and DCIS represents approximately 20% of all
newly diagnosed breast cancers. Historically, DCIS was considered an obligate precursor
to invasive cancer leading to the current standard-of-care approaches of excision, radiation,
and anti-estrogen therapy. However, the relative incidence of invasive breast cancer has
remained unchanged despite a marked increase in the detection and treatment of DCIS,

and breast cancer-specific survival after treatment of DCIS exceeds 95% regardless of
treatment approach [70]. These observations have raised concerns that DCIS is not only
being overtreated, but also overdiagnosed. Strategies to de-escalate the treatment of DCIS
or eliminate treatment altogether are predicated upon the ability to identify subsets of DCIS
patients with a low risk of progression to invasive carcinoma.

4.1 Treatment de-escalation

One area in which there is a clear opportunity to decrease overtreatment of DCIS is in
axillary management. DCIS, by definition, does not have the potential to spread to regional
lymph nodes. While SLN metastases have been reported in pure DCIS, in the NSABP B-24
trial only 6 of 1799 patients treated without axillary surgery experienced axillary recurrence
at a median follow-up of 11.6 years, and 1 of these patients was found to have undiagnosed
microinvasion [71]. SLNB has been suggested for patients undergoing mastectomy for DCIS
given the 20% upgrade rate to invasive carcinoma in patients diagnosed by core biopsy

and the questionable accuracy of SLNB after mastectomy [72]. Reported rates of axillary
involvement in patients initially diagnosed with DCIS are variable, ranging from 1-3%, with
an increased likelihood of nodal positivity in patients with larger-size DCIS, DCIS with
necrosis, or high-grade DCIS [72], but predictive models have been largely unsuccessful

at identifying patients with a >50% risk of invasive cancer and, by extension, a higher
likelihood of nodal metastases. Despite this, axillary surgery continues to be performed for
DCIS in patients undergoing lumpectomy as well as mastectomy. Analysis of nationwide
trends using the SEER database demonstrated that 18% of patients with DCIS undergoing
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lumpectomy underwent an SLNB in 2010 compared to only 1.4% in 1990 (p<0.001 for
trend), and that 67% of patients undergoing mastectomy had concurrent SLNB [73].

The issue of treatment de-escalation in the breast is more complex. Although cause-specific
survival exceeds 95% whether DCIS is treated with mastectomy, BCS with radiotherapy,

or BCS alone, rates of local recurrence at 10 years are 2.5%, 13.6%, and 25.5% [74],
respectively, and half of the local recurrences are invasive carcinoma. Four randomized
controlled trials have demonstrated that adjuvant radiation reduces the risk of local
recurrence by 50% [75], although it does not improve survival. Even in patients with
low-volume, non-high-grade DCIS, radiation confers a significant risk reduction [76,77],
and a subset of women with DCIS not benefitting from radiotherapy has not been identified.
Studies have shown that women with DCIS estimate their risk of breast cancer metastases
and mortality to be equivalent to those with invasive cancers [78], so it is not surprising that
many choose mastectomy or radiotherapy to mitigate this risk. Although the risk of local
recurrence of DCIS has declined over time [79], a SEER study demonstrated an increase in
the use of lumpectomy with radiotherapy and BM for treatment of DCIS between 1990 and
2010, with corresponding decreases in lumpectomy alone and unilateral mastectomy [73].
Given that concern about recurrence is said by many patients to be their primary concern in
local therapy decision making, and that local recurrence is traumatic for patients even when
not associated with an increased mortality risk, it is difficult to classify patient preference
for radiotherapy or even mastectomy as overtreatment. Nonetheless, there is potential for
improvement. An older study showed that while surgeon preference for mastectomy as
treatment for DCIS varied with DCIS size and grade, preference for radiotherapy did not
[80]. The more recent studies of radiotherapy in lower-risk DCIS discussed earlier [76,77]
provide greater clarity on the benefit of radiotherapy in subsets of women with DCIS, and
assist in informed decision making.

Recurrence-risk models have been proposed to provide individualized estimates of
recurrence and may assist in identifying patients unlikely to benefit from radiotherapy.

The Memorial Sloan Kettering Cancer Center (MSKCC) DCIS nomogram incorporates 10
clinical, pathologic, and treatment variables to provide a risk estimate of IBTR at 5 and 10
years after excision [81]. The Oncotype DX DCIS score (Exact Sciences, Redwood City,
CA) utilizes a 12-gene genomic assay to estimate the 10-year risk of local recurrence and
has been validated both as an independent risk-estimation tool and when used in conjunction
with clinicopathologic factors [82]. Although not predictive of radiotherapy benefit, use of
the Oncotype DX DCIS score has been shown to alter adjuvant radiation recommendations
in approximately one-third of patients undergoing planned BCS [83].

Another area of concern regarding overtreatment in DCIS is the use of endocrine therapy.
Two randomized controlled trials have demonstrated the benefit of tamoxifen in reducing
both ipsilateral and contralateral breast events following excision of DCIS. After a median
follow-up of 14.6 years, the NSABP B-24 trial demonstrated a significant reduction in the
rate of invasive breast cancer (no tamoxifen 19%, tamoxifen 12%) but not in the rate of
DCIS (12% versus 9%, p=0.12) [84]. The UK/ANZ DCIS trial demonstrated a reduction
in 10-year risk of recurrent ipsilateral DCIS (no tamoxifen 12.1%, tamoxifen 8.6%) and
contralateral tumors (4.2% versus 1.9%), but not of ipsilateral invasive disease (6.9%
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versus 6.8%) [85]. No difference in survival was seen in either trial. Tamoxifen and other
anti-estrogen therapies have side effects, including vasomotor symptoms, thromboembolic
events, and endometrial cancer. For many women, these side effects outweigh the small
absolute reduction in new invasive events. Uptake of endocrine therapy for DCIS is
relatively low, ranging from 21-47% [86]. Endocrine therapy should be discussed as an
option for those who wish to minimize the risk of future breast cancer events and have a
favorable risk-benefit ratio for treatment (premenopausal, 2 breasts at risk), but should not
be considered a mandatory part of DCIS management.

4.2 Active surveillance trials

The marked increase in DCIS diagnosis in recent years, coupled with the lack of a
corresponding decrease in breast cancer mortality, as well as the identification of DCIS

in asymptomatic women at autopsy, has led to the question of whether some subsets of
women with DCIS can be observed with no surgical treatment, with or without endocrine
therapy, with surgery reserved for those who progress to invasive cancer. The 3 ongoing
randomized controlled trials and the single-arm prospective trial currently investigating the
safety of active surveillance in patients with low-risk DCIS are summarized in Table 4 [87].

Several concerns persist regarding active surveillance for DCIS. While multiple biopsies
and large-volume vacuum-assisted biopsies are required in all trials to reduce the risk of
missing invasive cancer, the upstaging rate of patients with low-risk DCIS as defined by
these trials is up to 20%[88]. Additionally, the frequency of follow-up imaging is increased
when surgery is omitted, which often leads to additional biopsies. Lastly, the lack of surgical
intervention may heighten the anxiety that patients already have in association with their
DCIS diagnosis [89]. Active surveillance is applicable to a relatively small proportion of
DCIS patients who are often candidates for lumpectomy alone [90], and it is unclear that the
use of endocrine therapy for 5 years or the risk of invasive carcinoma without intervention
will be preferable to a small lumpectomy to patients. Traditional oncologic outcomes as well
as patient-reported outcomes will help inform the safety and practicality of this approach.

5. Strategies to Address Overtreatment

It is apparent from the previous discussion that the causes of overtreatment are
multifactorial, and that both physicians and patients contribute to overtreatment. It is
puzzling that some de-escalation strategies have been rapidly embraced, while others with
equally strong supporting evidence have been slowly adopted. While no single strategy

will reduce overtreatment, there is evidence that some measures are effective. A review

of 160 interventions designed to change physician practice found that 89% of those that
targeted specific areas previously identified as problems successfully achieved change
compared to 42% of more-general interventions [91], a concept illustrated by the prompt
decrease in use of re-excision for negative margins after publication of the SSO-ASTRO
margin guidelines [10]. The rapid pace of change in breast cancer management makes it
challenging for physicians, particularly those with less-specialized practices, to be aware of
which de-escalation strategies are ready for adoption in practice and which require further
evaluation. A population-based study in The Netherlands demonstrated that development of
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an integrated oncological care pathway increased compliance with 7 of 8 medical indicators,
including 4 of 4 measures based on national guidelines [92]. Addressing overtreatment is
also dependent upon a well-functioning multidisciplinary breast team, as little is achieved

if surgical de-escalation is replaced with increased extent of radiotherapy and greater use

of systemic therapy. In a study of a random sample of breast care teams in the United
Kingdom, Haward et al. found that the proportion of breast care nurses on the team

and the caseload per team member were significantly associated with improved clinical
performance. Dispersed leadership among team members was also associated with concern
for quality, increased participation, and self-rated effectiveness [93].

Addressing patient desire for more radical treatment than is necessary is equally challenging.
The concept of anticipated regret—fear of not doing enough now, having a bad outcome
later, and feeling regret—is a powerful driver of patient choice [7]. A detailed explanation

of the lack of benefit of more radical approaches, and of the increased risk of complications
associated with a clear medical recommendation against the more radical procedure, is
helpful. The use of framing strategies derived from negotiating techniques to present
information has been shown to increase the use of active surveillance rather than radical
prostatectomy in low-risk prostate cancer [94], but whether this approach would be effective
in breast cancer is unknown.

6. Expert Opinion

Current problems with overtreatment in breast cancer are the result of a perfect storm

of events—rapidly changing care standards which are ill-defined, increased patient
participation in the decision-making process (with opinions often formulated based upon
medically incorrect internet information), a reimbursement system which rewards doing
more, not less, and care which is multidisciplinary in hame but not in practice. The

desire to produce evidence-based, high-quality guidelines often involves a multi-year
development process, resulting in a product that provides little useful guidance for practicing
physicians because the quality of evidence is deemed insufficient to support definitive
recommendations. In the absence of clear guidance, physicians are left to adopt new
approaches based on their own comfort levels as early or late adopters.

Some clarity in this regard could be achieved by developing clear, relatively simple
statements on acceptable, unacceptable, and evolving approaches to areas of controversy,
rapidly update-able as the evidence base matures. Talks at conferences should also clearly
state current practice and what remains to be proven to help avoid both overtreatment and
undertreatment.

Breast cancer is often considered a model for multidisciplinary cancer management,

but what often occurs is serial management by various disciplines without an

integrated treatment plan. Illustratively, only 9% of patients receiving chemotherapy
between 1998-2021 received NAC despite multiple randomized trials and meta-analyses
demonstrating equal survival compared to adjuvant chemotherapy, but greater eligibility for
BCT and fewer axillary nodal metastases with the NAC approach [95]. The demonstration
that additional chemotherapy use in HER2+ and TN patients post-NAC who do not have
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a pCR improves survival increases the importance of appropriate referral. Additionally,
ongoing trials are exploring NAC as a means to identify patients requiring less-intensive
chemotherapy regimens. The proposal that all patients be seen by a multidisciplinary team
at initial presentation to address failure of surgeons to refer patients for a discussion

of NAC is not practical in high-volume practice settings. As care becomes increasingly
complex, proactive, multidisciplinary agreement on how institutions or practices will
manage evolving and controversial situations, with the goal of avoiding both overtreatment
and undertreatment, is useful.

Physicians should understand that anticipatory regret influences physician as well as patient
decision making. While financial gain associated with overtreatment may be a motivator for
some physicians, most are anxious to minimize the likelihood of recurrence and death from
breast cancer. When faced with the anxious patient asking a physician to do “everything,”

it is easy to succumb to the belief that doing more may be beneficial, while forgetting that
doing more may simply mean a greater burden of treatment with no benefit. The problems of
overtreatment we face today are based on improved understanding of breast cancer biology
and abandonment of the “one-size-fits-all” approach. As our knowledge base increases,
these will only be magnified in the future. To continue progress, we must, as advocated

by Dr. Umberto Veronesi, move from advocating the maximum-tolerated treatment to the
minimum-effective one [96].
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Article Highlights

Recognition of the biologic diversity of breast cancer offers the opportunity to
reduce overtreatment.

Neoadjuvant chemotherapy increases eligibility for breast conservation,
decreases the need for axillary dissection, and, in the future, may allow
identification of patients suitable for shorter, less-toxic chemotherapy
regimens.

The duration and extent of radiotherapy, and the use of chemotherapy have
been reduced in patients with biologically favorable tumors, and genomic
assays offer the promise of improved tailoring, or even elimination of
radiotherapy, in some patient subsets.

Treatments that do not prolong survival may be sought by patients because
they value other outcomes such as improved local control, making de-
escalation of treatment challenging.

A functioning multidisciplinary breast team that develops integrated treatment
plans across disciplines is essential to reducing overtreatment as care becomes
more complex.

Expert Rev Anticancer Ther. Author manuscript; available in PMC 2023 May 19.




1duosnuey Joyiny 1duosnuepy Joyiny 1duosnuepy Joyiny

1duosnuey Joyiny

Pak and Morrow

2004

Omission of
RT in Women
=70

[CALGB 9343

2005

Omission of

cALND for
1-2 +SLNs

[ACOSOG Z0011]

2008

Equivalency
of HF-RT to

conventional-

RT
|START]

2013

SLNB After
NAC
[ACOSOG Z1071,
SENTINA]

Figure 1.
Practice-changing trials of de-escalation.

Abbreviations: RT, radiation therapy; cALND, completion axillary lymph node dissection;
SLN, sentinel lymph node; HF-RT, hypofractionated radiation therapy; SLNB, sentinel
lymph node biopsy; NAC, neoadjuvant chemotherapy; AXRT, axillary radiation therapy;
ALND, axillary lymph node dissection; chemo, chemotherapy
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Table 1.

Clinical trials investigating de-escalation of axillary treatment.

Page 24

[37]

preoperative axillary ultrasound

Trial Study Inclusion Criteria Randomization Arms Primary Endpoint
Size
POSNOC [32] 1900 cT1-2 undergoing BCT or mastectomy, Adjuvant therapy and axillary Axillary recurrence
with 1-2 SLN macrometastases treatment (ALND or axillary radiation)
vs adjuvant therapy only
SENOMAC [33] 3500 cT1-3 undergoing BCT or mastectomy, Completion ALND vs no additional Breast cancer-
with 1-2 SLN macrometastases axillary surgery specific survival
Alliance 1660 Biopsy-proven cN1 patients who ALND and nodal radiation vs axillary Invasive breast
A011202 converted to cNO after neoadjuvant and nodal radiation cancer recurrence-
chemotherapy, with positive SLN free interval
intraoperatively
TAXIS [35] 1500 Biopsy-proven axillary metastases Tailored axillary surgery (TAS) Disease-free survival
(including those with residual axillary (removal of SLNs and palpable
disease after neoadjuvant chemotherapy), suspicious nodes) completion ALND,
clipped axillary lymph node nodal radiation vs TAS and nodal
radiation
SOUND [34] 1560 cT1NO undergoing BCT, negative SLNB vs no axillary surgery Distant disease-free
preoperative axillary ultrasound survival
INSEMA [36] 6000 cT1-2NO undergoing BCT, negative SLNB vs no axillary surgery Invasive disease-free
preoperative axillary ultrasound survival
BOOG 2013-08 1644 cT1-2NO undergoing BCT, negative SLNB vs no axillary surgery Regional recurrence

rate

Abbreviations: BCT, breast-conserving therapy; SLN, sentinel lymph node; ALND, axillary lymph node dissection; SLNB, sentinel lymph node

biopsy
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Table 2.

Impact of nodal status on systemic therapy recommendations.

HER2+

T1aNO Tlbc NO Stage I1/111

Consider TH TH chemotherapy | ACT or TC plus trastuzumab, + pertuzumab

Triple Negative

TlaNO T1lbc NO Stage I1/111
Consider chemotherapy TCor ACT ACT
HR+, HER2-
Premenopausal” Postmenopausal

Node Negative Node Negative, 1-3+ nodes

Oncotype score >25
Chemotherapy + endocrine therapy

Oncotype score >25
Chemotherapy + endocrine therapy

Oncotype score <15
Endocrine therapy

Oncotype score <25
Endocrine therapy

Oncotype score 16-25
Consider chemotherapy

Node positive

Chemotherapy

*
Nodal status primary determinant of need for chemotherapy

Abbreviations: HER2, human epidermal growth factor receptor 2; TH, taxane and trastuzumab; ACT, anthracycline, cyclophosphamide, Taxane;
TC, carboplatin taxane; HR, hormone receptor;
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Table 3.

Randomized controlled trials of hypofractionated radiation.
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[48]
(2011-2014)

over 1 week, 26 Gy in 5 fractions
over 1 week

Control: 40 Gy in 15 fractions over
3 weeks

Tumor bed boost permitted

Trial No. of Inclusion Radiation Regimen Locoregional Overall Survival
(Enrollment Patients Criteria Recurrence
Period)
Ontario 1234 Lumpectomy Treatment: 42.5 Gy in 16 fractions No difference at 10 No difference in
Multicenter only, pT1-3, NO | over 22 days years: 6.2% (treatment) 10-year OS: 84.6%
Trial vs 6.7% (control) (treatment) vs 84.4%
(1993-1996) Control: 50 Gy in 25 fractions over (control)
35 days
No tumor bed boost
START-A 2236 pT1-3a, pNO-1 Treatment: 41.6 Gy in 13 fractions No difference at 10 No difference in 10-
(1999-2002) or 39 Gy in 13 fractions over 5 years: 6.3% (41.6 Gy), year OS: 81.6%,
weeks 8.8% (39 Gy) vs 7.4% 79.7% (treatment) vs
(control) 80.2% (control)
Control: 50 Gy in 25 fractions over
5 weeks
Tumor bed boost permitted
START-B 2215 pT1-3a, pNO-1 Treatment: 40 Gy in 15 fractions No difference at 10 Improved 10-year OS
(1999-2002) over 3 weeks years: 4.3% (treatment) in treatment arm:
vs 5.5% (control) 84.1% vs 80.8%
Control: 50 Gy in 25 fractions over
5 weeks
Tumor bed boost permitted
DBCG HYPO 1854 >40 years, Treatment: 40 Gy in 15 fractions No difference at 9 No difference in
(2009-2014) Lumpectomy years: 3.0% (treatment) 9-year OS: 93.4%
only, pTis-2, Control: 50 Gy in 25 fractions vs 3.3% (control) (treatment) vs 93.4%
pNO (control)
Tumor bed boost permitted
Chinese 734 Lumpectomy Treatment: 43.5 Gy in 15 fractions No difference at 5 No difference in
Multicenter only, pT1-2, over 3 weeks years: 1.2% (treatment) 5-year OS: 97.5%
Trial [49] pNO-3 vs 2.0% (control) (treatment) vs 98.0%
(2010-2015) Control: 50 Gy in 25 fractions over (control)
5 weeks
Mandatory tumor bed boost
FAST-Forward 4110 pT1-3, pNO-1 Treatment: 27 Gy in 5 fractions No difference at 5 No difference in 5-

years: 1.7% (27 Gy),
1.4% (26 Gy) vs 2.1%
(control)

year OS: 93.1% (27
Gy), 93.3% (26 Gy),
vs 94.6% (control)

Abbreviations: OS, overall survival
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Current trials of active surveillance for DCIS.

Table 4.

Page 27

DCIS

Trial Target Inclusion Criteria Surveillance Regimen Primary Endpoint
Enrollment
LORD [87] 1240 Age 245 years, low-grade Annual mammogram. 10-year ipsilateral invasive
DCIS breast cancer-free rate
Anti-estrogen therapy not permitted.
LORIS [87] 932 Age 246 years , low- or Annual mammogram. 5-year ipsilateral invasive
intermediate-grade DCIS breast cancer-free survival
Anti-estrogen therapy not permitted.
COMET [87] 1200 Age 240 years, low- or Clinical breast exam every 6 months, 2-, 5-, 7-year rate of
intermediate-grade DCIS mammogram of affected breast every ipsilateral invasive breast
6 months, mammogram of unaffected cancer
breast every year.
Anti-estrogen therapy encouraged.
LORETTA 340 Age 240 years, <2.5 cm of Mammogram and ultrasound every 6 5-year cumulative incidence
[87] low- or intermediate-grade months for 1 year, then every year. of ipsilateral invasive breast

Mandatory anti-estrogen therapy.

cancer

Abbreviations: DCIS, ductal carcinoma in situ
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