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ABSTRACT

Background. Neoadjuvant systemic therapy (NST) is

standard for locally advanced breast cancer and is now

frequently considered for those with early-stage and node-

positive disease. We aimed to evaluate the treatment course

and outcomes in patients with disease progression during

NST.

Methods. Patients diagnosed with unilateral stage I–III

breast cancer between 2005 and 2015 with documented

local-regional progression while receiving NST, by clinical

examination and/or imaging after two or more cycles of

chemotherapy, were identified from a prospective database,

stratified by receipt of surgery and outcomes analyzed.

Results. Of 6362 patients treated with NST during the

study period, 124 (1.9%) developed disease progression. At

a median live follow-up of 71 months, 23.4% were alive

without disease and 70.2% had died from breast cancer.

Median overall survival (OS) time for patients with pro-

gression was 26 months and median distant disease-free

survival (DFS) was 14 months. Triple-negative breast

cancer was associated with a higher likelihood of death

(p\ 0.001) and development of distant metastasis

(p = 0.002). Among patients who had surgery (104,

89.3%), 40 (38.5%) developed local-regional recurrence,

67 (64.4%) developed distant metastasis, and 69 (66.3%)

died from breast cancer. Median OS and median distant

DFS in this subgroup was 31 and 16 months, respectively.

Conclusions. High rates of local-regional and distant

failure were seen following disease progression while

receiving NST. This suggests aggressive tumor biology and

the need to study novel systemic therapies. Poor survival

outcomes despite surgical management highlight the

importance of careful patient selection when considering

operative intervention after progression while receiving

NST.

The role of neoadjuvant systemic therapy (NST) in the

treatment of breast cancer continues to evolve with

increased understanding of biologic subtypes and advances

in drug development. NST is currently the standard of care

for locally advanced breast cancer and is a strategy utilized

in the treatment algorithm for selected early-stage and

node-positive patients. The use of NST has several poten-

tial benefits, including downstaging of disease to facilitate

less extensive surgical management and assessment of

tumor response to therapy, providing a window into the

biological behavior of the tumor while it remains in vivo.

Existing data have demonstrated that a pathologic complete

response (pCR) to NST is associated with better prognosis,

with increased overall survival (OS) and longer disease-

free survival (DFS) intervals.1–5 While most patients have

either a partial or complete response to NST, a small
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proportion of patients experience disease progression while

receiving NST. Given the poor response to systemic ther-

apy, many of these patients proceed to surgical

management.6 We previously evaluated the outcomes of

patients who experienced disease progression while

receiving NST and found that it was a negative predictor of

distant DFS and OS.7 The treatment course and clinical

outcomes of patients with disease progression while

receiving NST have not been evaluated in contemporary

datasets. As such, our study aims to evaluate the prognostic

significance of progression of disease (PD) while receiving

NST, to assess factors impacting clinical outcomes and to

determine the role of surgical management in breast cancer

patients with local-regional progression during NST.

METHODS

Patient Population and Treatment Considerations

A prospectively maintained institutional database was

queried to identify patients with stage I–III breast cancer

diagnosed between 1 January 2005 and 31 December 2015.

Patients undergoing NST with documented disease pro-

gression after two or more cycles of treatment were

included in the analysis, whereas patients receiving

neoadjuvant endocrine therapy alone were excluded. PD

during NST was defined as growth of local in-breast or

regional nodal disease or the development of new ipsilat-

eral breast or nodal lesions, and was determined by

radiologic evaluation and/or physical examination by a

treating physician or team of physicians and documented in

the medical record. Patients with bilateral breast cancer,

recurrent disease, or a synchronous cancer were excluded

from this study. Demographic, clinicopathologic, and

treatment characteristics were extracted and reviewed.

Initial evaluation and staging consisted of a combination

of physical examination and radiologic evaluation utilizing

ultrasound and mammography with selective use of mag-

netic resonance imaging (MRI). Choice of the NST

regimen and frequency of interval evaluation during NST

with physical examination and imaging was per institu-

tional standard clinical guidelines. The treatment algorithm

after documented PD included a change in NST regimen,

enrollment in a clinical trial, or surgical management, and

the next treatment course was made in a multidisciplinary

fashion.

Statistical Analysis

Descriptive statistics were used to summarize demo-

graphic, clinicopathologic, and treatment information.

Endpoints included the rate of distant metastasis, the rate of

local-regional failure after surgery, OS, and distant DFS.

The Kaplan–Meier method was used to determine OS and

distant DFS. Differences between groups were evaluated

using the log-rank test. Events were measured from the

date of breast cancer diagnosis. Patients who were without

a documented event at the end of the study period were

censored at the date of last follow-up or date of death,

where appropriate. In order to determine factors indepen-

dently associated with OS and distant DFS, univariate and

multivariate Cox proportional hazard regression was uti-

lized and adjusted odds ratios and 95% confidence intervals

(CIs) were computed. Analysis was conducted for the

entire cohort and patients were stratified by receipt of

surgery, and analyzed independently. A two-tailed p-value

\0.05 was considered statistically significant. Statistical

analyses were performed using IBM SPSS Statistics ver-

sion 26 (IBM Corporation, Armonk, NY, USA).

Institutional Review Board approval was obtained prior to

initiation of the retrospective analysis.

RESULTS

Patient Demographics and Surgical Treatment

Of 6362 patients treated with NST during the study

period, 124 (1.9%) developed local-regional progression

while receiving treatment. A total of 104 (83.9%) patients

proceeded to surgery after PD. Demographic and clinico-

pathologic features of the entire cohort and stratified by

receipt of surgery are summarized in Table 1. In the cohort

of patients with PD while receiving NST, 45.2% of patients

had triple-negative breast cancer (TNBC) and 25.8% had

inflammatory breast cancer (IBC). There was a higher

proportion of premenopausal, cT4, cN3, and IBC patients

among those patients who did not have surgery.

Among the 20 patients who did not receive surgery after

progression while receiving NST, 17 (85%) developed

distant metastasis, two (10%) developed unresectable re-

gional disease, and 1 (5%) had concomitant comorbidities

precluding operative management. Patients who did not

receive surgery had a median distant DFS of 6 months. At

the end of the study period, 18 (90%) patients died from

metastatic breast cancer and 2 (10%) were alive with dis-

ease. The median OS for patients who were not treated

with surgery was 14 months.

Patients proceeding to surgery received an average of

six total cycles of NST (range 2–24). Of 104 patients

receiving surgical management, 95 (91.3%) underwent

mastectomy and 9 (8.7%) were treated with breast-con-

serving therapy. Management of the axilla was axillary

lymph node dissection in 82 (78.7%) patients and sentinel

lymph node dissection in 15 (14.4%) patients. Negative
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TABLE 1 Clinicopathologic

features of patients with local-

regional disease progression

while receiving neoadjuvant

systemic therapy

Demographic/characteristic Entire cohort

[n = 124]

No surgery

[n = 20]

Surgery

[n = 104]

p-value

N % N % N %

Age, years NS

Median 48 47 48

Range 23–76 29–76 23–74

Race/ethnicity NS

White 73 58.9 9 45.0 64 61.5

African American 25 20.2 5 25.0 20 19.2

Asian/Pacific Islander 9 7.3 1 5.0 8 7.7

Spanish/Hispanic origin 13 10.5 5 25.0 8 7.7

Other 4 3.2 0 0 4 3.8

Menopausal status NS

Premenopausal 64 51.6 13 65.0 51 49.0

Peri/postmenopausal 60 48.4 7 35.0 53 51.0

Clinical T stage \ 0.001

T1 5 4.0 0 0.0 5 4.8

T2 52 41.9 5 25.0 47 45.2

T3 25 20.2 0 0.0 25 24.0

T4 42 33.9 15 75.0 27 26.0

Clinical N stage NS

N0 46 37.1 6 30.0 40 38.5

N1 49 39.5 5 25.0 44 42.3

N2 7 5.6 2 10.0 5 4.8

N3 22 17.7 7 35.0 15 14.4

Histology NS

Ductal 105 84.7 18 90.0 87 83.7

Lobular 5 4.0 0 0 5 4.8

Mixed ductal/lobular 2 1.6 0 0 2 2.9

Metaplastic 8 6.5 0 0 8 7.7

Breast cancer, other 4 3.2 2 10.00 2 1.9

Inflammatory breast cancer \ 0.001

No 92 74.2 8 40.0 84 80.8

Yes 32 25.8 12 60.0 20 19.2

Receptor status NS

HR?, HER2? 10 8.1 2 10.0 8 7.7

HR?, HER2- 48 38.7 8 40.0 40 38.5

HR-, HER2? 10 8.1 1 5.0 9 8.7

HR-, HER2- 56 45.2 9 45.0 47 45.2

Nuclear grade NS

I 2 1.6 0 0 2 1.9

II 13 10.5 2 10.0 11 10.6

III 102 82.3 16 80.0 86 82.7

Not recorded 7 5.6 2 10.0 5 4.8

Ki-67 score NS

Median 70 75 68.5

Range 10–97 50–95 10–97

NS nonsignificant, HR hormone receptor, HER2 human epidermal growth factor receptor 2
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margins were achieved at index operation in 97 (93.3%)

patients, none of whom had a pCR on final pathology. Of

15 (14.4%) patients undergoing postmastectomy recon-

struction, 11 (73.3%) received immediate reconstruction

and 4 (26.7%) underwent delayed autologous reconstruc-

tion. In the group of patients receiving immediate

reconstruction, 3 (27.3%) received autologous tissue flaps

for chest wall coverage, 2 (18.2%) received autologous

reconstruction for reconstruction of the breast mound, and

6 (54.5%) received implant-based reconstruction. Adjuvant

radiation was delivered in 65 (62.5%) patients. Treatment

characteristics and results of surgical pathology for patients

receiving surgery are summarized in Table 2.

Survival Analysis

Median live follow-up for all patients was 71 months

(range 4–166). A total of 86 (69.4%) patients developed

distant metastasis during the period of study. At a median

overall follow-up of 25 months, only 29 (23.4%) patients

were alive without disease and 87 (70.2%) died from

metastatic breast cancer. Median distant DFS was 14

months (95% CI 11.6–16.4) and median OS was 26 months

(95% CI 20.9–31.1). Multivariate analysis of factors

independently associated with OS demonstrated that

patients with TNBC were significantly more likely to die

than those with hormone receptor (HR)-positive or HER2-

positive breast cancer (hazard ratio [HR] 2.44, 95% CI

1.55–3.84, p\ 0.001). Patients with TNBC and progres-

sive disease while receiving NST also had a higher risk of

distant failure (HR 2.06, 95% CI 1.29–3.30). IBC was

independently associated with distant failure on multi-

variate analysis (HR 3.23, 95% CI 1.29–8.06).

Outcomes After Surgical Management

In patients undergoing surgical management after pro-

gression while receiving NST, at a median overall follow-

up of 26 months, 29 (27.9%) patients were alive without

evidence of disease and 69 (66.3%) patients died from

metastatic breast cancer. Analysis demonstrated a median

distant DFS of 16 months (95% CI 10.1–21.9) and a

median OS of 31 months (95% CI 24.1–37.9) in patients

undergoing surgery. Local-regional failure after surgery

occurred in 40 (38.5%) patients at an average of 12.6

months. Local-regional failure occurred in 16 (24.6%)

patients who received adjuvant radiation, compared with

24 (61.5%) patients who did not receive radiation

(p\ 0.001). Median OS was 35 months in patients who

received adjuvant radiation therapy, compared with 25

months in those who did not receive adjuvant radiation

(p = 0.006). Follow-up, vital status, and survival in

patients managed with surgery after progression while

receiving NST are summarized in Table 3.

Subgroup analysis was conducted to evaluate patterns of

local-regional failure and to identify factors associated with

TABLE 2 Treatment characteristics in patients proceeding to

surgery after progression of disease while receiving neoadjuvant

systemic therapy [n = 104]

Demographic/characteristic N %

Number of neoadjuvant chemotherapy cycles

Median 6

Range 2–24

Type of surgery

BCT 9 8.7

Mastectomy 95 91.3

Management of axilla

SLNB only 15 14.4

ALND 82 78.8

None 7 6.7

Reconstructive surgery

No 89 85.6

Yes 15 14.4

ypT stage

T0 2 1.9

T1 7 6.7

T2 32 30.8

T3 40 38.5

T4 23 22.1

ypN stage

N0 26 25.0

N1 23 22.1

N2 18 18.3

N3 28 27.9

NX 7 6.7

Lymphovascular invasion

Negative 40 38.5

Positive 61 58.7

Not recorded 3 2.9

Margin status

Negative 97 93.3

Positive 7 6.7

Secondary adjuvant chemotherapy after surgery

No 63 60.6

Yes 41 39.4

Adjuvant radiation

No 39 37.5

Yes 65 62.5

BCT breast-conserving therapy, SLNB sentinel lymph node biopsy,

ALND axillary lymph node dissection
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distant DFS and OS in patients receiving surgical man-

agement in the setting of disease progression while

receiving NST. Twenty (62.5%) IBC patients were treated

with surgery after progression while receiving NST. Local-

regional failure occurred in 12 (60%) IBC patients. Patients

with IBC had a median distant DFS of only 7 months (95%

CI 6.2–7.8), compared with 19 months (95% CI 11.8–26.2)

in non-IBC patients treated with surgery (p\ 0.001). OS in

patients with IBC was 18 months (95% CI 11.6–24.4),

compared with 32 months (95% CI 25.0–39.0) in non-IBC

patients (p\ 0.001) [Fig. 1]. Forty-seven (83.9%) patients

with TNBC were treated with surgery after progression

while receiving NST. No difference in local-regional fail-

ure was noted in patients with TNBC compared with those

with HR-positive or HER2-positive disease. Patients with

TNBC were noted to have worse survival outcomes com-

pared with patients with HR-positive disease. Median

distant DFS was 12 months (95% CI 10.2–13.7) and

median OS was 18 months (95% CI 14.5–21.5) in patients

with TNBC, compared with 24 months (95% CI 8.6–39.4)

and 38 months (95% CI 27.0–49.0), respectively, in

patients with HR-positive disease (Fig. 2). Both IBC and

TNBC were independently associated with distant failure

on multivariate analysis (HR 3.71, 95% CI 1.20–11.49; and

HR 2.19, 95% CI 1.29–3.71, respectively).

A total of 29 (23.4%) patients were alive without evi-

dence of disease at the end of the study period. Among the

group who were alive without disease, patients were

younger, with a mean age of 43 years, and 72.4% were

premenopausal. Fifteen (51.7%) patients had no nodal

disease at presentation despite PD. Compared with the

patients who died, those alive at the end of the study were

significantly more likely to have T1 disease, non-IBC, and

non-TNBC (p\ 0.05 for all) breast cancers.

DISCUSSION

PD while receiving NST in women with breast cancer

often represents a clinical challenge that requires a multi-

disciplinary approach to care. Although most patients

experience partial or complete response to NST, our data

indicate that 1.9% of patients at our comprehensive cancer

center experienced PD while receiving NST. This rate of

PD is lower than historical data from our institution.

Caudle et al. published the first evaluation of PD while

receiving NST in a cohort of women treated between 1994

and 2007 at our institution and found that 3% of patients

experienced PD.7 The difference is likely due to advances

in systemic therapies, including adoption of targeted ther-

apies that have led to appreciable improvements in tumor

TABLE 3 Vital status, median

follow-up, distant disease-free

survival and overall survival in

patients with progression of

disease while receiving

neoadjuvant systemic therapy

Outcome Entire cohort

[n = 124]

No surgery

[n = 20]

Surgery

[n = 104]

N % N % N %

Median overall follow-up, months

Median 25.0 12.0 26.0

Range 4–166 4–44 4–166

Median live follow-up, months

Median 71.0 6 74

Range 4–166 4–8 4–166

Distant metastasis

No 38 30.6 1 5.0 37 35.6

Yes 86 69.4 19 95.0 67 64.4

Disease status at last follow-up

Alive—no evidence of disease 29 23.4 0 0 29 27.9

Alive—disease recurrence 6 4.8 2 10.0 4 3.8

Death from disease 87 70.2 18 90.0 69 66.3

Death from other cause or unspecified 2 1.6 0 4.2 2 1.9

Median distant disease-free survival, months

Median 14.0 6.0 16.0

95% CI 11.6–16.4 5.1–6.9 10.1–21.9

Median overall survival, months

Median 26.0 14.0 31.0

95% CI 20.9–31.1 7.2–20.8 24.1–37.9

CI confidence interval

Progression on Neoadjuvant Systemic Therapy 5481



response. Other contemporary series have reported rates of

PD while receiving NST ranging from 3.8 to 7.2%.8–10 To

our knowledge, our study represents the largest contem-

porary dataset to evaluate PD while receiving NST, and the

role of surgical management.

Breast cancer represents a heterogenous spectrum of

diseases with variable response to therapy based on tumor

characteristics. We noted overrepresentation of certain

populations of patients within the cohort of patients with

PD while receiving NST compared with the global breast

cancer population. TNBC represents only 12% of all new

breast cancer diagnoses, however in11 our cohort of

patients who had PD while receiving NST, 45.2% carried a

diagnosis of TNBC. While the biologic behavior of TNBC

confers a more aggressive phenotype compared with HR-

positive disease, the TNBC subtype has been shown to

have higher rates of pCR to NST.12,13 Given the reported

chemosensitivity in many series, the high rates of TNBC

within the PD population suggests more aggressive tumor

biology within this group that warrants further genomic

profiling of nonresponders and the development of targeted

therapies. Our data also demonstrate a high prevalence of

patients with IBC, representing 25.8% of all patients with

PD while receiving NST. IBC represents only 3.6% of all

breast cancer patients evaluated at our institution during the

period of study. NST remains the standard of care in the

treatment algorithm for IBC. Despite improvements in

survival over time, IBC patients remain a management

challenge, with lower rates of response to NST

therapy.14,15
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In our population of patients with PD while receiving

NST, we also noted that 19.2% of the women were African

American (AA). When evaluating all patients diagnosed

with breast cancer between 2005 and 2015 seen at our

institution, 11.8% of patients were AA. Given the preva-

lence of TNBC in our study population and the high rates

of TNBC in AA women, this may account for the over-

representation of AA patients in this population.16,17 In

fact, 52% of patients with TNBC who experienced PD

while receiving NST were AA. Despite investigation into

the biological basis and social determinants of health,

worse survival outcomes continue to be reported in AA

women.18,19 Although patients with PD while receiving

NST represent a small proportion of breast cancer patients,

determining optimal therapy for this population of patients

may contribute towards mitigating the survival disparities

seen in AA patients.

Patients with disease refractory to systemic therapy are

generally treated with surgical management as the next step

in the absence of distant metastatic disease or unre-

sectable local-regional disease. At our institution, 83.9% of

patients with PD while receiving NST received surgical

management. In a series by Raphael and colleagues, out-

comes after salvage therapy were evaluated in a group of

30 patients (or 7.2% of the NST population) who experi-

enced PD. They noted that salvage therapy consisted of

either immediate surgery or change in chemotherapy or

chemoradiation with the goal of rendering operability.

Eighty percent of patients in their study were treated with

surgery, similar to our study population.8 They conducted

an analysis of outcomes after salvage therapy but this was

limited by a small absolute number of patients treated with

surgery and did not evaluate survival outcomes specifically

after surgical management. To our knowledge, our present

review represents the only study to conduct a focused

analysis into the surgical management of patients with PD

while receiving NST.

In our population of patients with PD while receiving

NST treated with surgery, median distant DFS was 14

months and OS was 26 months. The 5-year survival rate for

patients with PD while receiving NST was 32%, not

markedly different from the rate of 28% seen in women

with metastatic breast cancer.20 Our data indicate an

interesting pattern of disease recurrence in patients treated

with surgery. Local-regional failure occurred in 38.5% of

patients, with distant metastasis occurring in 64.6% of

patients. In 39.4% of patients treated with surgery, distant

metastasis occurred before evidence of local-regional

recurrence. An additional 40.4% of patients developed

concurrent local-regional recurrence with distant metasta-

sis. The high rates of distant failure preceding or

concurrent with local-regional failure calls into question

the role for local-regional treatment with respect to patient

outcomes. Surgery is not without risk of morbidity, and,

even in the absence of complications, creates an interval

where additional systemic and radiation therapy cannot be

administered. Further understanding of patients who do not

receive a benefit from surgical therapy is critical.

Patients with TNBC and IBC with PD while receiving

NST emerged as populations with poor distant DFS and OS

despite surgical management. Patients with TNBC had a

median OS of 18 months, with a median distant DFS of 12

months and a 5-year survival rate of 11%. Notably, IBC

patients with PD while receiving NST experienced com-

parable outcomes to patients who did not receive surgery.

In IBC patients, median distant DFS was 7 months, with a

median OS of 18 months, compared with a median distant

DFS of 6 months and a median OS of 14 in patients who

did not receive surgery. Furthermore, 50% of IBC patients

who received surgery and adjuvant radiation developed

local-regional recurrence. The short interval to develop-

ment of distant metastasis and poor OS in TNBC and IBC

patients, and the poor local-regional control despite surgery

and adjuvant radiation in IBC patients, highlights the need

for careful consideration when offering surgery to these

patients in the setting of PD while receiving NST.

Immunotherapy has emerged as a promising adjunct to

standard chemotherapeutic regimens. Several trials have

investigated the role of immune checkpoint inhibitors that

target the programmed cell death ligand 1 (PD-L1) or

programmed cell death protein 1 (PD-1). In the randomized

phase II I-SPY2 trial, the role of pembrolizumab, a mon-

oclonal antibody for PD-1, was investigated. Two-hundred

and fifty patients with stage II or III breast cancer were

randomized to receive neoadjuvant chemotherapy with or

without pembrolizumab. Higher rates of pCR and lower

residual cancer burden was noted compared with patients

who did not receive pembrolizumab with both HR-positive,

HER2-negative and triple-negative breast cancers.21 In the

randomized trials KEYNOTE-522 and KEYNOTE-355,

the role of pembrolizumab in addition to neoadjuvant

chemotherapy was assessed in patients with early-stage

TNBC and locally recurrent inoperable or metastatic

TNBC, respectively. Pembrolizumab with chemotherapy

resulted in higher rates of pCR in both populations com-

pared with chemotherapy alone.22,23 The IMpassion031

randomized, phase III trial evaluated the PD-L1 inhibitor

atezolizumab in patients with early-stage TNBC and found

significantly higher rates of pCR in patients receiving

atezolizumab with chemotherapy compared with patients

receiving chemotherapy alone, regardless of PD-L1 sta-

tus.24 Taken together, the results of these landmark trials

demonstrate that immune checkpoint inhibitors will play an

important role in the contemporary treatment of breast

cancer patients and may decrease the number of patients

with PD while receiving NST.

Progression on Neoadjuvant Systemic Therapy 5483



Radiation therapy is a critical component in the man-

agement algorithm of patients with PD while receiving

NST. In our series, we noted a dramatic difference in local-

regional recurrence in patients who received adjuvant

radiation compared with those who did not. Although there

was a trend towards lower rates of distant metastasis in

patients receiving adjuvant radiation, this did not reach

statistical significance. Median OS was superior in patients

who received adjuvant radiation therapy. This likely rep-

resents selection bias, as patients with worse functional

status and comorbid conditions with more advanced distant

disease may be more likely to have had omission of radi-

ation therapy. A subset of patients may have developed

metastatic disease prior to starting radiation therapy. These

possibilities were unable to be assessed in the present study

design. Our data suggest that adjuvant radiation should be

strongly considered in patients with PD while receiving

NST who are treated with surgery.

Concurrent chemoradiation is another area of investi-

gation that may hold promise for patients with poor

response to NST. In a prospective, phase II trial of women

with locally advanced breast cancer, neoadjuvant regional

radiation was delivered concurrent with docetaxel. Rates of

pCR were improved and the regimen was well-tolerated,

although no differences in DFS or OS were noted.25 The

role of radiation as a supplement to systemic therapy in this

population warrants further investigation.

Our study is limited by its retrospective design and

change in chemotherapy combinations over a 10-year

period. During this time, there have been changes in sys-

temic therapy protocols due to biologic subtyping and the

emergence of newer systemic agents and biologic thera-

pies. Due to the overall low prevalence of patients with PD

while receiving NST, evaluating a shorter time interval

would result in a smaller population of patients, which

would further limit the statistical power of subgroup

analyses. Although our data provide insight into the out-

comes of patients with PD while receiving NST, there is

not enough evidence to define the optimal management for

these patients.

The poor clinical outcomes in patients with PD while

receiving NST raise the ethical dilemma of what consti-

tutes a treatment benefit and when an intervention should

be considered futile. Futility can be defined by lack of

evidence that an intervention will produce a tangible

improvement in outcomes, known as quantitative futility,

or that the quality of the benefit produced is poor, known as

qualitative futility.26 When defining futility in cancer care,

there is no definition of the minimal acceptable benefit of

treatment, known as the minimal effectiveness threshold.27

It is also noted that treatment benefit is not limited exclu-

sively to survival outcomes, and, even in the setting of poor

outcomes, consideration to preventing local-regional

progression resulting in intractable pain or a fungating

wound that compromises quality of life is an important

consideration. In addition, approximately 23% of patients

in the study population remain alive and free of disease,

and identification of favorable features to identify patients

in this subgroup warrants further attention. Furthermore,

advances in systemic therapy, as well as recently reported

clinical trials showing improved outcomes with additional

systemic treatment in the setting of residual disease after

neoadjuvant chemotherapy, may facilitate improved

response to neoadjuvant therapy and improved patient

outcomes in the small percentage of patients with local-

regional progression.28,29 As a provider developing a

treatment plan, one must work in a multidisciplinary team

to evaluate the role, relative benefit, and possible futility of

surgical intervention, and have a candid discussion with

patients about goals of care.

CONCLUSION

Patients with PD while receiving NST represent a small

proportion of breast cancer patients who have poor survival

outcomes even after surgical resection. As expanded sys-

temic therapy options emerge and the population of

patients with PD while receiving NST declines, this group

will remain a management challenge. The pattern of distant

failure, even in the setting of appropriate local-regional

control, highlights the need for expanded systemic therapy

options, careful consideration of the role of surgical man-

agement, and a multidisciplinary approach to care.
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