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Breast conserving therapy or mastectomy:
a done deal or one worth returning to?

“In the last decade, the field of genomic medicine has provided new

insights about the heterogeneity of cancer and within breast cancer,
has led to the subclassification – subtypes – of the disease, each
with distinct genetic drivers, different response to treatment and
divergent prognosis.”
Keywords: breast cancer • clinical trial • comparative effectiveness • local therapy
• population studies • tumor subtype

Treatment of breast cancer for the last
40 years has been based on the hypothesis
that this malignancy is systemic at time of
diagnosis. This hypothesis, put forward by
Dr Bernard Fisher and validated in NSABP
B-04 trial, was the beginning of the end of
the Halsted mastectomy for local treatment
of newly diagnosed patients [1] . The B-04 trial
was followed by NSABP-B-06, a randomized
trial comparing total mastectomy with breast
conserving therapy (lumpectomy plus radiation) in the treatment of early-stage breast
cancer [2] . A series of papers based on this
randomized clinical trial were published; no
statistically significant difference was found
in the overall survival time or breast cancer
survival between the two treatment arms [3,4] .
The findings established that breast conserving therapy (BCT) and mastectomy are standard local treatments for early-stage breast
cancer with equivalent survival outcomes.
Dr Fisher’s work and the many clinical
trials it fostered were landmark accomplishments. However, the Fisher hypothesis was
put forward at a time when there was little
understanding of the molecular biology of
breast cancer. In the last decade, the field of
genomic medicine has provided new insights
about the heterogeneity of cancer and within
breast cancer, has led to the subclassifica-
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tion – subtypes – of the disease, each with
distinct genetic drivers, different response to
treatment and divergent prognosis [5,6] . This
new understanding has impacted the systemic approach to treatment of breast cancer,
however, to date has had little impact on tailoring local regional care. In the meanwhile,
emerging data suggest that these subtypes
have just as much influence on local regional
outcomes as they do on distant events. Several reports now demonstrate consistently
worse local recurrences among women with
hormone receptor (HR) negative subtypes
of breast cancer, both among BCT cohorts
and in mastectomy cohorts [7,8] . Further,
reanalyses of the Dutch postmastectomy
trial (DCCG82b and 82c), taking into consideration the subtypes of breast cancer, are
highly suggestive of differences in radiobiology, where HR negative tumors are relatively
radioresistant compared with HR positive
cancers [9] . Taken together, these observations
raise the question of whether local regional
treatment, much like systemic therapy, needs
to be tailored to the new understanding of
breast cancer biology.
To investigate this question, we turned to
the National Cancer Database (NCDB), a
joint program of the Commission on Cancer
of the American College of Surgeons and the
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American Cancer Society. NCDB contains approximately 29 million records from hospital cancer registries across the USA. Using NCDB, we found that
BCT had been widely disseminated since early 2000
as a local therapy for Stage I breast cancer. When the
impact of local treatment on survival was considered
in the context of tumor HR status, we found that BCT
was associated with a small but statistically significant
improvement in 5 year overall survival among women
with HR positive breast cancer. Such a survival benefit due to BCT was not seen in Stage I breast cancer
patients with HR negative tumors [10] . While these
data would be considered hypothesis generating, to
be further tested in a randomized clinical trial, such
trials are challenging to conduct and may not always
be feasible. In particular, given that surgical treatment
of early stage breast cancer is predicated on patient
choice, and where implications of mastectomy on
patient psychosocial outcomes are substantial, a trial
design that removes such choice from patients may
be difficult in the current era. Therefore, innovative
design and analysis approaches that build on clinical
trials, integrate new knowledge and test applicability
to the general population are needed.

“Rigorously designed comparative effectiveness
research, using population-level data provides
opportunities to inform evidence-based
treatment decisions between alternative
treatment strategies and to assess the
generalizability of treatment efficacy from
randomized clinical trials to real-world patient
population and physician practice.

”

Comparative effectiveness research has emerged as
a means to compare different medical interventions
and strategies of preventing and treating health conditions. It has been recognized over the last decade that
comparative effectiveness research may provide timely
and relevant evidence besides the evidence from randomized clinical trials, which often serve as the basis
for new therapy approval, but are relatively small with
more selective patient cohorts. General patient population may have differential treatment results to the
same therapy. In fact, two other recent publications,
using national databases (California Registry and Surveillance, Epidemiology and End Results [SEER]) to
examine survival associations of local treatment for
breast cancer, showed some survival benefit of BCT
over mastectomy [11,12] . Such data underscore that the
equivalence established by randomized clinical trials of
BCT and mastectomy had not been tested in the wider
target population. Thus, it is extremely important to
evaluate the effectiveness of the above two treatments
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outside of randomized clinical trials. This evaluation
should provide external validation of the findings from
the randomized clinical trials and provide insights into
the generalizability of randomized clinical trial results.
How to use cancer registry databases is one of key
topics in comparative effectiveness research [13,14] . Rigorously designed comparative effectiveness research,
using population-level data provides opportunities to
inform evidence-based treatment decisions between
alternative treatment strategies and to assess the generalizability of treatment efficacy from randomized
clinical trials to real-world patient population and
physician practice. While the cancer registry database
such as NCDB has invaluable information with large
sample sizes and longer follow-up data than many randomized clinical trials, applying the conventional statistical analysis methods used for randomized clinical
trials to such observational cohort data could lead to
selection bias and confounding, if proper design and
analytic methods are not employed to handle the data
limitations.
One major statistical challenge to comparing treatment effects in a nonrandomized study such as NCDB
is the large difference between baseline characteristics
of patients between BCT and mastectomy, and the
decisions about treatment selection may be associated
with these characteristics [15] . Propensity score matching is a widely used approach to estimating treatment
effectiveness from an observational cohort. By using
carefully designed cohort and sophisticated analytic
methods, one can minimize the impact of selection
bias and confounding [16–18] . To improve statistical
efficiency, we could also use the double robust method
given propensity score in the comparison of the two
local therapies [19] .
In our preliminary study using the NCDB, we used
the propensity scores to match patients’ pretreatment
characteristics between BCT and mastectomy groups.
The results showed a significant favorable survival benefit from BCT compared with mastectomy. The initial
study findings defied the conventional paradigm that
the two local therapies offer equal survival benefit, and
the subgroup analyses further suggested the choice of
local treatment may impact the overall survival differently in the context of the tumor biology. Inspired by
the different findings from the randomized clinical trials and the observational studies, which challenge the
current standard local treatment guidelines for earlystage breast cancer, it is critical to revisit this standard
practice in the modern era, and to explore whether the
differential treatment effects on overall survival are
due to differences in the baseline patient characteristics
and/or in the care the patients received or are true findings that reflect the molecular heterogeneity of breast
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cancer and the need to tailor local regional treatment
to this heterogeneity. In order to answer the aforementioned questions, which are associated with the general
question in comparative effectiveness research raised by
Rothwell, “To whom do the results of this trial apply?”
it is critical to integrate data from the randomized clinical trial and a population review by applying analytic
approaches in this context [20] . The existing statistical
literature does not offer a good solution yet. In future
studies, we need to develop statistical approaches to
jointly model data from the observed cohort data from
the NCDB and the randomized clinical trial by adjusting the differences in baseline patient characteristics.
The results of such an analytic approach may provide
insights into whether the treatment effects of BCT

and mastectomy for early-stage breast cancer that were
observed in the randomized trial are indeed generalizable to routine practice in the target population. The
results will also allow us to examine which subgroup of
patients may benefit more from BCT.
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