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Abstract
Purpose of Review The American Board of Internal Medicine Foundation’s Choosing Wisely (CW) campaign has promoted a
dialogue about avoiding unnecessary medical services since 2012. We review the evidence base, trends in utilization, and
implications of CW recommendations relevant to the routine workup of newly diagnosed early stage breast cancer patients.
Recent Findings There are several CW recommendations addressing routine workup of newly diagnosed breast cancer:
• Do not perform PET, CT, and radionuclide bone scans in the staging of early breast cancer at low risk for metastasis

- These studies are obtained in 10–20% of patients, especially those with Stage IIB disease
• Do not routinely order breast MRI in new breast cancer patients with average risk

- Evidence of long-term benefit to preoperative MRI is lacking, but approximately 1 in 4 breast cancer patients receive one,
often leading to additional interventions

• Do not routinely order specialized tumor gene testing in all new breast cancer patients
- Evolving guidelines are expanding eligible populations for genetic assay driven clinical decision-making, with mixed
implications for adjuvant chemotherapy utilization

• Do not routinely use sentinel node biopsy in clinically node negative women ≥ 70 years of age with hormone receptor positive
invasive breast cancer

- The vast majority of such patients—85–90%— undergo sentinel node biopsy despite questions about the benefit of axillary
staging in an elderly population

Summary CW recommendations offer a useful starting point for the discussion of optimal routine workup for breast cancer.
Continued efforts are needed to define the marginal value of different tests and interventions and to develop mechanisms to
incentivize and measure adoption of best practices.

Keywords Choosingwisely . Breast cancer . Clinical decision-making .Medical overuse

Introduction

Breast cancer care is the largest contributor to cancer-related
costs in the USA and is projected to reach $20 billion in 2020
[1]. An estimated 25% of expenditures on breast cancer care is
attributed to costs of initial workup and treatment in the year
following diagnosis [2]. Increased per capita spending has not
resulted in distinctly better outcomes for breast cancer patients
and this suggests opportunities for more cost-effective clinical
decision-making [3]. Key stakeholders have increasingly
sought to maximize value in breast cancer care [4, 5•, 6].

The Choosing Wisely® campaign, founded by the
American Board of Internal Medicine (ABIM) Foundation
and Consumer Reports in 2012, focuses on the reduction of
low-value practices that lack evidence of benefit, or may even
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be harmful [7, 8]. This initiative solicits medical specialty
organizations to identify “Top Five” potentially unnecessary
practices in order to encourage a national dialogue on improv-
ing quality of care and reducing costs. Since its launch, over
75 societies have submitted nearly 500 evidence-based recom-
mendations regarding overused tests and treatments. The
American Society for Clinical Oncology (ASCO), American
Society of Breast Surgeons (ASBrS), and Society for Surgical
Oncology (SSO) are among the groups who have contributed
recommendations specific to breast cancer care.

This review examines Choosing Wisely (CW) recom-
mendations relevant to the routine workup of newly diag-
nosed, early stage breast cancer. These recommendations
address advanced preoperative imaging for staging (PET,
CT, bone scans, and MRI), gene expression profiling
(GEP), and surgical staging of the axilla. The target pop-
ulation includes patients with clinically early stage disease
(Stage 0–II), which accounts for more than half of cases at
diagnosis [9]. We review the evidence base for these rec-
ommendations, examine trends in utilization rates, and
discuss potential explanations and implications for varia-
tion in care.

Are We Choosing Wisely in the Routine
Workup of New Breast Cancer Patients?

Advanced Preoperative Imaging

Do Not Perform PET, CT, and Radionuclide Bone Scans
in the Staging of Early Breast Cancer at Low Risk
for Metastasis (ASCO 2012)

Evidence Base ASCO submitted their inaugural CW recom-
mendations in 2012 [10]. This included a recommendation
against obtaining advanced imaging (PET, CT, and bone scan)
for early breast cancer at low risk of metastasis (Table 1).
ASCO cited the 2011 National Comprehensive Cancer
Network (NCCN) guidelines which stated that for patients
with stage I, stage II, or T3N1M0 (stage IIIA) disease, bone
scans and chest or abdominal imaging should be pursued only
as indicated for specific signs or symptoms. Furthermore,
NCCN recommended against PET or PET/CT for these pa-
tients based on high false-positive scan rates overall and high
false-negative rates for small lesions < 1 cm [11]. Absent clin-
ical signs or symptoms to direct imaging, the potential harms
of radiation exposure and unnecessary workup of false-
positive findings outweigh the limited detection of metastases,
estimated at 0.2 and 1.2% in clinical stage I and II disease,
respectively [35–37]. These are category 2A recommenda-
tions, which are based on lower-level evidence but have uni-
form consensus from the NCCN panel.

Utilization There are variable estimates of advanced imaging
utilization to stage newly diagnosed breast cancer patients.
Prior to ASCO’s CW submission in 2012, Barcenas et al.
studied a national employer-based claims database and found
12% of patients had received PET and 6.5% underwent CT
during the perioperative period. The use of advanced imaging
was associated with certain geographic regions, receipt of
mastectomy, and eventual systemic therapy [38]. A separate
analysis of advanced imaging for early (DCIS to stage II)
breast cancer using the Surveillance, Epidemiology, and End
Results (SEER)–Medicare linked database through 2007
found significant regional variation in imaging rates; 41.8%
of studies done were contrary to the ASCO recommendation,
with 80% of these being CT scans [39]. A single-center study
of 200 Canadian breast cancer patients looking at the year
before and after ASCO’s CW submission found 63%
underwent non-concordant imaging, and almost a third of
these patients received additional imaging which was nega-
tive. There was no decline in the rate of non-concordant im-
aging in the year following guideline release [40].

Implications Subsequent studies have sought to clarify factors
that may contribute to the use of advanced imaging. A review
of 10,010 stage 0–IIB breast cancer patients in two major
healthcare systems found that 15% underwent CT, PET, or
bone scans between diagnosis and 30 days after surgery
[41]. On chart abstraction of a sample of those having ad-
vanced imaging, 48% of studies were in response to a specific
sign or symptom, with CT most frequently ordered [41].
Ramsey et al. performed a subgroup analysis of non-
adherence to ASCO recommendations and found that 19%
of patients with clinical stage I and 59% with clinical stage
II disease underwent advanced imaging [42•].

Of 34,078 patients in the Michigan Breast Oncology
Quality Initiative (MiBOQI) diagnosed with stage 0–II breast
cancer (2008–2015), 20.1% underwent advanced imaging
within 90 days of diagnosis [43••]. Chart abstraction was per-
formed for all patients receiving advanced imaging in 2014–
2015, and 44.9% of cases were deemed non-concordant with
CW recommendations. There was significant variation across
25 clinical sites; for example, the rate of bone scans for stage 0
disease varied from 0 to 19.7%. Overall rates of advanced
imaging did decrease significantly over the time for stage 0–
IIA, but not for stage IIB disease.

Preoperative MRI

Do Not Routinely Order Breast MRI in New Breast Cancer
Patients with Average Risk (ASBrS 2016)

Evidence Base CW recommendations address MRI for both
screening and staging in breast cancer [44, 45]. Because of a
low positive predictive value of 66%, preoperative MRI for
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newly diagnosed breast cancer patients is controversial [15].
Advocates point to MRI as a means to detect indolent disease
that can inform staging and management, while detractors
note unnecessary biopsies and more aggressive surgical ther-
apy that result from false-positive findings. The ASBrS inau-
gural top five list in 2016 includes a recommendation against
routinely ordering breast MRI in new breast cancer patients
with average risk (Table 1) [44]. ASBrS cited NCCN’s cate-
gory 2B recommendation on preoperativeMRI, which reflects
the conflicting literature and non-uniform consensus of the
panel surrounding this topic. MRI may be considered in stag-
ing of the ipsilateral or contralateral breast at time of initial
diagnosis, but high-level data demonstrating improved local
control or survival are lacking. NCCN guidelines also note the
high rate of false-positive studies, stating that additional tissue
sampling of suspicious lesions should precede surgical
decision-making [12].

The impact of MRI on surgical outcomes has been demon-
strated in a series of meta-analyses. These document an in-
creased odds of mastectomy (OR 1.39–2.22) and contralateral
prophylactic mastectomy (OR 1.91) following MRI, but de-
creased odds of re-excision after initial breast-conserving sur-
gery (OR 0.56–0.65) [16, 46]. A separate meta-analysis of
cancer-related outcomes showed no difference in local
recurrence-free survival (97% MRI vs 95% no MRI) or distal
recurrence-free survival (89% MRI vs 93% no MRI) [17]. A
retrospective single-institution review of 755 patients under-
going breast-conserving therapy for DCIS or early stage breast
cancer from 1992 to 2001 with a median follow-up of
13.8 years noted similar results, with the same local failure
rate (8%) among patients receiving or not receiving preoper-
ative MRI [47••]. Similarly, no difference was noted in 15-
year overall survival (77% MRI vs 71% no MRI), freedom
from distant metastases (86 vs 90%), and contralateral breast
cancer (10 vs 8%) [47••].

Multiple randomized controlled trials have sought to bring
clarity to the role of preoperative MRI. The COMICE trial
focused on re-operation rates and found no difference (19%)
between those who did and did not receive a preoperative
MRI [18]. The smaller MONET trial noted an increased re-
excision rate in patients who had received preoperative MRI
[19]. Ongoing prospective trials are evaluating local-regional
recurrence and conversion to mastectomy for those receiving
and not receiving preoperative MRI (Alliance A011104/
ACRIN 6694 for triple-negative and HER2-positive cancers;
ECOG/ACRIN E4112 for DCIS).

Utilization Baseline utilization of preoperative MRI has been
assessed in various populations. In SEER–Medicare patients,
a significant uptrend in preoperative MRI use is seen, from
0.8% in 2000 to 25.2% in 2009 [48]. Similar trends were
observed in a population-based retrospective cohort in
Canada, where use of preoperative MRI increased from 3%T
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in 2003 to 24% in 2012 [49]. Younger age, higher socioeco-
nomic status, higher Charlson comorbidity score, surgery per-
formed in a teaching hospital, and fewer years of surgeon
experience were all associated with use of MRI [49]. Use of
preoperative MRI was also associated with higher likelihood
of breast biopsy (OR 1.74), mastectomy (OR 1.73), contralat-
eral prophylactic mastectomy (OR 1.48), and ≥ 30-day wait to
surgery (OR 2.52) [49].

MRI utilization in community practices across five na-
tional Breast Cancer Surveillance Consortium registries
nearly tripled from 4.2 to 11.5 per 1000 women (2005–
2009) [50]. In a retrospective cohort of 10,518 women,
there was a more than 20-fold increase in MRI use for
breast cancer patients between 2000 and 2011. Of note,
MRI use increased across clinical indications from 2003
to 2009 and then stabilized for screening purposes from
2009 to 2011, but has declined about 10% yearly for diag-
nostic or preoperative staging purposes [51].

Implications Clinicians have demonstrated interest in the ap-
propriate use of MRI for their patients. A qualitative survey of
377 surgeons on attitudes towards preoperative MRI found
that most respondents were likely to order MRI for patients
≤ 45 years of age and those with infiltrating lobular carcinoma
or triple-negative disease. However, 26% of the surgeons
responded that they would obtain preoperative MRI for un-
complicated clinical stage I disease [52•]. Tan et al. reported a
single-institution effort to optimize utilization of MRI for pre-
operative staging and high-risk screening. Consensus on ap-
propriate use was established by a multidisciplinary breast
team; in the year following implementation, high-risk screen-
ing moved from the least to most common indication for MRI,
while the proportion of studies ordered for preoperative stag-
ing was cut in half [53••].

Gene-Expression Profiling

Do Not Routinely Order Specialized Tumor Gene Testing in All
New Breast Cancer Patients (ASBrS 2016)

Evidence Base Until the mid-2000s, estrogen/progesterone re-
ceptor and HER2 status were the only widely accepted geno-
mic markers used as adjuncts to clinicopathological staging
for prognosis and prediction in guiding adjuvant systemic
therapy decisions [54]. This practice has resulted in the ma-
jority of estrogen receptor-positive (ER-positive), node-
negative breast cancer patients being considered for adjuvant
chemotherapy even though only 15% of patients who com-
plete adjuvant hormonal therapy experience recurrence within
10 years [24]. More recently, gene-expression profiling (GEP)
assays have been developed with the goal of further tailoring
treatment decisions and reducing variation in the administra-
tion of chemotherapy [24, 55]. Oncotype Dx (ODX), a 21-

gene assay, is the most studied and utilized GEP in the USA
[56]. This test, designed for use in ER-positive, HER2-nega-
tive, node-negative invasive breast cancer, generates a recur-
rence score (RS) of 0 to 100, with higher scores indicating
higher recurrence risk. Specifically, the addition of adjuvant
chemotherapy to endocrine therapy is recommended for high-
risk RS (RS > 30) while no benefit from chemotherapy is
predicted for low-risk RS patients (RS < 18) [24, 57, 58].

The 2011 NCCN guidelines recommend that ODX be con-
sidered for patients with intermediate clinical risk: 0.6–1 cm tu-
mors with unfavorable features or tumors > 1 cm in node-nega-
tive, hormone receptor-positive, HER2-negative women [11]. In
2015, Sparano and colleagues reported interim findings from the
Trial Assigning Individualized Options for Treatment
(TAILORx) which evaluated the value of ODX in avoiding che-
motherapy for low RS patients—those with a RS < 11 who went
on to receive endocrine therapy alone had 98.7% freedom from
local-regional or distal recurrence at 5 years [26•]. Of note, this
trial, which is also randomizing the intermediate RS group to
endocrine therapy ± adjuvant chemotherapy, is using different
thresholds to define risk groups than was commercially designed
(low-risk RS < 11, high-risk RS > 25). The West German Study
Group Phase B trial similarly reported 98% disease-free survival
at 3 years for the 15.3% of hormone receptor-positive (HR-pos-
itive), pN0-1 patients for whom chemotherapy was omitted due
to a low RS [30].

ASBrS’ 2016 submission to ChoosingWisely recommend-
ed against routine use of GEP for newly diagnosed breast
cancer patients, highlighting the importance of understanding
patient preferences before pursuing this test (Table 1) [44].
The European Group on TumorMarkers provides an excellent
summary of existing guidelines with respect to different tests
and clinical populations [27•]. One important discrepancy re-
lates to use of ODX for node-positive patients. ASCO guide-
lines recommend against this application [28] while current
NCCN guidelines allow for consideration of testing patients
with involvement of 1–3 ipsilateral nodes [12], citing one
retrospective series [58]. The ongoing RxPonder trial, which
will conclude in 2022, is evaluating whether adjuvant chemo-
therapy is beneficial in this HR-positive, HER2-negative,
node-positive population with a RS of 25 or less [32].

A 70-gene signature test (MammaPrint) [59] approved by
the FDA solely for prognosticating risk of recurrence has also
been shown to help select those who may not need chemo-
therapy. Early results from the MINDACT (Microarray in
Node-Negative and 1 to 3 Positive Lymph Node Disease
May Avoid Chemotherapy) trial showed that, among patients
with high clinical risk but low genomic risk, the 5-year distal
metastasis-free survival was 94.7% in those not receiving che-
motherapy, which was 1.5% lower than the group receiving
chemotherapy [31]. ASCO provided a focused guideline up-
date in response, stating that MammaPrint may be used for
HR-positive, HER2-negative, node-negative or positive breast
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cancer patients with high clinical risk to inform decisions on
withholding adjuvant systemic chemotherapy [29].

Utilization ODX, first approved by the Centers for Medicare
& Medicaid Services in 2006, is the most used and studied
GEP in the USA [60]. Various studies have assessed the extent
of guideline-concordant use with respect to NCCN’s 2011
recommendation to consider GEP testing and chemotherapy
in clinically intermediate-risk patients (ER-positive, node-
negative invasive breast cancer > 1 cm). An examination of
the SEER–Medicare population noted increased utilization
from 1% of incident cases in 2005 to 10% in 2009 [61]. For
those cases that met NCCN’s intermediate-risk criteria to con-
sider ODX, 26% received testing [61]. For the 39% of tests
outside this population, most were for T1b (> 0.5 but ≤ 1 cm)
or N1 disease [61].

In the Michigan Breast Oncology Quality Initiative
(MiBOQI), testing doubled from 14.7 to 27.5% between
2006 and 2008 [62]. Of tests ordered, 20% were outside
NCCN’s intermediate-risk group. There was a 6.9% decrease
in chemotherapy use over the study period; of note, testing
increased the odds of chemotherapy for clinically low-risk
patients (OR = 11.13) while decreasing odds of chemotherapy
in clinically high-risk patients (OR = 0.11). These findings
were replicated in a National Cancer Data Base (NCDB)
study, in which 22.5% of patients received ODX testing.
T1b patients were considered eligible for ODX in this study;
as such, the 24% of tests that were non-concordant with
NCCN guidelines were mostly ordered for node-positive or
T1a disease (> 0.1 but ≤ 0.5 cm) [63••].

Implications The rapid uptake of GEP has prompted many to
study disparities associated with the use of this new and costly
prognostic test. The MiBOQI study found lower odds of test-
ing for African Americans (OR = 0.70) and those with less
than a high school education (OR = 0.63) [62]. Similarly, pa-
tients from the NCDB were significantly more likely to un-
dergo testing if they were Caucasian or lived in more educated
or wealthy regions [63••].

The potential and realized impact of ODX testing on clin-
ical decision-making is more complex. One meta-analysis
found that ODX changes the clinical-pathologic recommen-
dation for adjuvant chemotherapy for 33% of HR-positive,
node-negative, early stage patients [22]. Another meta-
analysis of prospective studies for early stage node-negative
patients found that treatment decision changed for 29.5% of
patients with an overall 12% reduction in adjuvant chemother-
apy (− 16% for low RS group, + 2% for high RS group) [23].
In a propensity score-matched analysis, testing was associated
with a 6.2% absolute reduction in chemotherapy (95% CI,
2.9–9.5%) [64].

Broad-based testing of all patients could drive additional che-
motherapy for clinically low-risk patients, while underutilization

for intermediate- to high-risk patients may forgo the benefit of
avoiding chemotherapy altogether. By one estimate, almost half
of clinically high-risk women may be advised to avoid chemo-
therapy based on ODX results [31]. These tradeoffs will become
only more pertinent with discussion of extending GEP use to
DCIS and node-positive patients [13].

Surgical Sampling of the Axilla

Do Not Routinely Use Sentinel Node Biopsy
in Clinically Node Negative Women≥ 70 Years of Age
with Hormone Receptor-Positive Invasive Breast
Cancer (SSO 2016)

Evidence Base Surgical management of the axilla for breast
cancer has evolved dramatically in the last 20 years.
Appreciation of the increased morbidity of axillary lymph
node dissection (ALND) prompted a shift towards minimally
invasive sentinel lymph node biopsy (SLNB) for staging of
clinically node-negative patients [65]. By 2004, only 36% of
this cohort underwent ALND down from 94% in 1998 [66].
At the same time, the American College of Surgeons
Oncology Group Z0011 (ACOSOG Z0011) randomized clin-
ical trial has demonstrated non-inferiority of SLNB in 10-year
overall and disease-free survival for women with T1 (≤ 2 cm)
or T2 (> 2 to ≤ 5 cm) invasive primary breast cancer, no pal-
pable axillary adenopathy, and 1 or 2 sentinel lymph nodes
containing metastasis [67]. While SLNB has become the stan-
dard for newly diagnosed breast cancer, questions have been
raised about the best approach to the axilla for older patients.

Initial investigations compared ALND to no ALND for
patients ≥ 70 years old given the stark tradeoff between the
morbidity of this operation and limited impact on survival for
older patients. One retrospective analysis with a median
follow-up of 15 years demonstrated no significant difference
in mortality for patients ≥ 70 years of age with early stage,
clinically node-negative disease who underwent ALND or
no ALND and at least 2 years of hormonal therapy; the crude
15-year incidence of axillary disease in those not receiving
axillary dissection was 5.8% [33]. The Cancer and
Leukemia Group B 9343 (CALGB 9343) trial randomized
women ≥ 70 years old with clinical stage I, ER-positive dis-
ease treated with lumpectomy to tamoxifen, with or without
radiation therapy. In this study, among the 62% of patients
who did not have ALND, no patients treated with tamoxifen
plus radiation experienced axillary recurrence at a median
12.6 years of follow-up, while 3% of 200 patients receiving
only tamoxifen had axillary recurrence [34]. Importantly, 98%
of patients in CALGB 9343 had T1 tumors.

Chung et al. focused on SLNB in a single-institution re-
view of 140 patients ≥ 70 years old with T1 (74%) or T2
(26%), clinically node-negative breast cancer who underwent
lumpectomy without SLNB. The 5-year overall survival rate
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was 70%, with ischemic heart disease the most common cause
of death—the 5-year breast cancer-specific survival rate was
96%. Three of five total breast cancer-related events were in
triple-negative patients, and only 41% of patients received
hormonal therapy although 86% were ER-positive [68]. In
this context, the SSO recommended in their 2016 CW recom-
mendations that SLNB not be routinely performed for clini-
cally node-negative women ≥ 70 years of age with HR-
positive breast cancer (Table 1) [45].

Utilization In the North American Fareston versus Tamoxifen
Adjuvant (NAFTA) trial, which completed in 2002, 93.1% of
752 enrollees underwent SLNB and had a nodal positivity rate of
16% [69]. A contemporary assessment of utilization of SLNB in
patients ≥ 70 years in age with HR-positive disease using data
from the NCDB from 2004 to 2013 and the Mayo Clinic
Rochester from 2008 to 2016 found that 86.8 and 91.2%
underwent SLNB, respectively; rates of nodal positivity were
15.2 and 14.3% [70••]. Nodal positivity increased with advanc-
ing clinical T-stage and higher-grade disease, with approximately
twice the nodal positivity rate in patients with ≥T2 disease [70••].

Implications In the context of CW for newly diagnosed breast
cancer patients, the use of SLNB for patients ≥ 70 years old
with HR-positive breast cancer stands out as the most routine-
ly performed intervention. This carries significant implica-
tions for subsequent treatment decisions when nodal metasta-
sis is found. Among 193,728 clinically node-negative, HR-
positive women in the NCDB between 2013 and 2014, the
15% found to be node-positive were about five times more
likely to receive chemotherapy and/or post-mastectomy radi-
ation therapy [71]. Optimizing surgical staging of the axilla
for patients over 70 years old must be a priority given this
accounts for nearly one in three breast cancer diagnoses [9].

Controversy over which patients can reasonably forgo
SLNB persists. The risk of understaging approximately 15%
of HR-positive patients over 70 years old who will have nodal
involvement is tangible. There have been numerous efforts to
generate predictive models to direct this operative decision
[69, 72]. A model developed from the NCDB that defined a
low-risk group of grade 1/cT1mi-T1c (≤ 2.0 cm) or grade
2/cT1mi-T1b (≤ 1.0 cm) predicted nodal positivity rates of
7.8% compared with 22.3% in patients not meeting these
criteria [73•]. It has also been suggested that individual life
expectancy, as opposed to a chronologic age cutoff, be con-
sidered by clinicians when discussing the role of SLNB with
patients [70••].

Optimizing Wise Choices: Future Directions

This review documents widespread utilization of potentially
low-value services relating to the workup of newly diagnosed,T
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early stage breast cancer patients (Table 2). Advanced imaging
(CT, PET, and bone scan) is currently used for staging in 10–
20% of newly diagnosed patients, particularly those with clin-
ical node positivity and stage IIB (T2N0) disease. The use of
preoperative MRI has increased to about one in four patients
without evidence supporting long-term survival benefit for
patients of average risk. Similarly, a quarter of newly diag-
nosed patients undergo gene expression profiling; this is likely
to rise as applications to DCIS and node-positive populations
are explored. Finally, sentinel lymph node biopsy remains an
integral component of surgical therapy for early breast cancer,
even for older patients who may not experience any long-term
benefit from axillary staging.

A critical caveat to this discussion is the distinction be-
tween low-value services at a societal level and optimal clin-
ical decision-making at the patient level. Most of the studies
reviewed were unable, for example, to differentiate high-risk
genomic patients (e.g., BRCA1/2 carriers) from average risk
patients. CW guidelines should not be applied to all patients
uniformly and were not intended to be used for coverage de-
cisions. Instead, they reflect the best efforts of clinical socie-
ties to review current research and highlight services that may
not be necessary for most patients.

Despite these limitations, the variable utilization of low-
value services suggests room to further optimize routine work-
up for new breast cancer patients. Patient and provider factors
have been shown to impede the uptake of CW into clinical
practice. A survey of breast cancer patients revealed a majority
wanted low-yield imaging and would be uncomfortable if
their physician did not order advanced imaging even if prac-
tice guidelines recommended against doing so [76]. Similar
dynamics exist for providers when considering genomic test-
ing. A mixed-methods examination of oncologists ordering
serum tumor markers (carcinoembryonic antigen, cancer anti-
gen 27.29, and cancer antigen 15.3) for post-treatment breast
cancer surveillance found that 38% percent of stage 0–II
breast cancer patients received this testing despite being con-
trary to 2012ASCO recommendations [10]. Heavy users cited
concerns for anxiety and need to maintain patient satisfaction.
This is not surprising as patient satisfaction increasingly be-
comes a metric for physician reimbursement, even though
there was no association identified in this study between sat-
isfaction scores and patterns of use.

To this end, CW recommendations represent just one tool
that must be paired with other innovative care redesign strat-
egies. An ongoing trial is evaluating the effect of a statewide
public reporting intervention targeting providers to reduce use
of unproven or ineffective breast cancer care [77]. Others have
found that public reporting of adherence to CW recommenda-
tions had limited impact on changing rates of advanced imag-
ing for staging early breast cancer patients [78]. Ultimately,
the onus remains on clinicians to incorporate Choosing
Wisely recommendations into care pathways that are locally

relevant, clinically credible, aligned with patient preferences,
and integrated with provider workflow.

Conclusions

Choosing Wisely is a needed starting point to identify oppor-
tunities for improving value over the continuum of care.
Further clinical investigations of alternative care pathways
combined with innovations in reimbursement models, shared
decision-making tools, medical education, and public
reporting are needed to optimize care for patients with newly
diagnosed breast cancer.
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