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abstract

PURPOSE Distant metastases are present in 6% or more of patients with newly diagnosed breast cancer. In this
context, locoregional therapy for the intact primary tumor has been hypothesized to improve overall survival (OS),
but clinical trials have reported conflicting results.

METHODS Women presenting with metastatic breast cancer and an intact primary tumor received systemic therapy
for 4-8 months; if no disease progression occurred, they were randomly assigned to locoregional therapy for the
primary site (surgery and radiotherapy per standards for nonmetastatic disease) or continuing sysmetic therapy. The
primary end point was OS; locoregional control and quality of life were secondary end points. The trial design provided
85% power to detect a 19.3% absolute difference in the 3-year OS rate in randomly assigned patients. The stratified
log-rank test and Cox proportional hazards model were used to compare OS between arms. Cumulative incidence of
locoregional progression was compared using Gray’s test. Quality-of-life assessment used standard instruments.

RESULTSOf 390 participants enrolled, 256 were randomly assigned: 131 to continued systemic therapy and 125
to early locoregional therapy. The 3-year OS was 67.9% without and 68.4% with early locoregional therapy
(hazard ratio 5 1.11; 90% CI, 0.82 to 1.52; P 5 .57). The median OS was 53.1 months (95% CI, 47.9 to not
estimable) in the systemic therapy arm and 54.9 months (95% CI, 46.7 to not estimable) in the locoregional
therapy arm. Locoregional progression was less frequent in those randomly assigned to locoregional therapy
(3-year rate: 16.3% v 39.8%; P , .001). Quality-of-life measures were largely similar between arms.

CONCLUSION Early locoregional therapy for the primary site did not improve survival in patients presenting with
metastatic breast cancer. Although it was associated with improved locoregional control, this had no overall
impact on quality of life.

J Clin Oncol 40:978-987. © 2022 by American Society of Clinical Oncology

INTRODUCTION

Locoregional therapy (surgery, accompanied by ra-
diotherapy when indicated) is a potentially curative
treatment in patients with nonmetastatic breast can-
cer. However, 6% or more of new breast cancer di-
agnoses in the United States and globally1,2 occur in
the presence of concurrent distant metastases. In this
setting, where systemic therapy is the primary treat-
ment, the role of locoregional therapy is uncertain
unless required for local palliation.

About 15 years ago, the possibility that locoregional
therapy may aid survival was entertained on the basis
of biologic and clinical data. At the biologic level, it
appeared that mesenchymal stem cells in the primary
tumor promote metastasis,3,4 suggesting benefit from
primary tumor resection. At the clinical level, re-
examination of the value of locoregional therapy for
the intact primary site was prompted by a trial in
patients withmetastatic renal cell carcinoma, reporting

modest survival improvement with nephrectomy.5

Subsequently, a series of retrospective analyses us-
ing breast cancer data6-11 generated the hypothesis
that early locoregional therapy for the primary site may
improve survival for patients with stage IV breast
cancer.6 However, biases in the retrospective data
(women receiving primary site local therapy were
younger and had biologically favorable tumors and
lower volume metastatic disease10,12) made clear that
randomized trials were needed to test this hypothesis.
Three such trials have been reported,13-15 showing
conflicting results.

We hypothesized that among those presenting initially
with metastatic breast cancer, the use of early
locoregional treatment for the primary tumor would
prolong overall survival (OS) only if the metastatic
disease was not resistant to initial systemic therapy. To
test this hypothesis, we performed a prospective,
randomized phase III trial.
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METHODS

Protocol Conduct and Eligibility Criteria

The trial (E2108) was coordinated by the ECOG-ACRIN
Cancer Research Group and sponsored by the National
Cancer Institute. Adults with pathologically confirmed
locoregional breast cancer and distant metastases were
eligible for registration, if systemic therapy had been ini-
tiated within 8 weeks after diagnosis. Written informed
consent, approved by the local institutional review board,
was required. This confirmed willingness to be randomly
assigned to either early locoregional therapy after initial
systemic therapy or continuation of systemic therapy. Bi-
opsy confirmation of a suspected solitary metastatic lesion
was required for eligibility. Patients who had already initi-
ated systemic therapy were eligible for registration if the
duration of systemic therapy was# 30 weeks. Patients with
a history of invasive malignancy $ 5 years previously were
included (if recurrence-free), but not those with synchro-
nous contralateral breast cancer. The full Protocol (online
only) is available at the JCO website.

Initial Systemic Therapy

All registered participants received systemic therapy for
16-32 weeks, guided by National Comprehensive Cancer
Center Network (NCCN) guidelines, according to age,
menopausal status, metastatic sites, and tumor marker
profile of the primary tumor. Those whose disease pro-
gressed while receiving initial systemic therapy were not
randomly assigned but were followed for survival for up to 5
years. Progression was defined as the occurrence of new
lesions, enlargement of existing sites by $ 20% in longest
diameter, or symptomatic deterioration.

Random Assignment

After a maximum of 32 weeks of systemic therapy, those
with stable or responsive disease and a resectable primary

tumor were randomly assigned to continuation of systemic
therapy or locoregional therapy. Random assignment was
conducted using permuted blocks within strata with dy-
namic balancing within main institutions and their affiliated
networks. Institutions obtained treatment assignments
through the ECOG-ACRIN web registration program.
Random assignment was stratified by the number of in-
volved organ systems (# 1 v . 1) and by marker status
(hormone receptor and human epidermal growth factor
receptor 2 [HER2]) along with corresponding treatment
plan (endocrine therapy alone, chemotherapy alone, or
chemotherapy with HER2-targeting agents).

Locoregional Therapy

Those randomly assigned to locoregional therapy under-
went breast-conserving surgery with free surgical margins
or mastectomy. Sentinel node biopsy was allowed for
clinically uninvolved nodes, with axillary dissection re-
served for those with involved lymph nodes. Radiotherapy
use followed NCCN guidelines, on the basis of surgical
procedure and nodal involvement. After completion of
locoregional treatment, systemic therapy was continued as
clinically indicated. For participants randomly assigned to
continued systemic therapy, delayed locoregional therapy
was permitted for palliation at the discretion of the treating
physician and patient; this and could include surgery,
radiotherapy, or both. Follow-up data were returned every
3 months for years 0-2 and every 6 months for years 2-5.

Health-Related Quality of Life

Health-related quality of life was assessed using the FACT-
B (including the 27-item FACT-G and the 10-item Breast
Cancer subscale). The primary end point was the FACT-B
Trials Outcome Index (TOI), calculated by summing the
physical well-being, functional well-being, and breast
cancer–specific scales from the FACT-B.16 We also eval-
uated the FACT-B and FACT-G total scores and FACT

CONTEXT
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For patients presenting at initial diagnosis with metastatic breast cancer, does the use of locoregional therapy for the primary

site result in improved survival? Recent randomized trials have produced conflicting results.
Knowledge Generated
After a period of initial systemic therapy that either stabilized or decreased distant disease burden, patients receiving

locoregional therapy for the primary tumor did not experience improved overall survival, compared with patients treated
with continued systemic therapy. Although local progression occurred significantly less frequently among patients
randomly assigned to locoregional therapy, their overall quality of life was similar to those randomly assigned to continued
systemic therapy.
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tumor and distant metastases, with the expectation of improved survival. If such a treatment is contemplated to decrease
the risk of future local progression, the lack of evidence for improved quality of life should also be discussed.
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breast cancer subscale score. Given the lack of an available
scale to assess differences in arm symptoms and dis-
comfort or worry related to locoregional disease in a tailored
and concise manner, nine additional items were added to
address these aspects.

Trial End Points and Statistical Methods

The primary end point of the trial was OS, defined as time
from random assignment to death from any cause. We
planned to randomly assign 660 patients to identify an
absolute 3-year survival improvement from 30% to 45%. A
low accrual rate necessitated a revised plan in 2013, to
register 368 eligible patients, assuming that 70% of these
would demonstrate nonprogressive disease after systemic
therapy. Allowing for 15% probability of crossover between
arms after random assignment, with 258 randomly
assigned patients and total information of 152 deaths, the
trial had 85% power to detect a 19.3% absolute difference
in the 3-year survival rates using the stratified log-rank test,
with a one-sided type I error rate of 5%. The study was
monitored using group sequential method by an inde-
pendent Data and Safety Monitoring Committee (DSMC).
To preserve the overall type I error rate, critical values at the
interim analyses were determined using a truncated version
of the Lan-DeMets error spending function corresponding
to the O’Brien-Fleming boundary. The study was also
monitored for early stopping in favor of the null hypothesis
using Jennison-Turnbull repeated CI methodology. The
primary comparison was an intent-to-treat analysis in-
cluding all randomly assigned patients. Survival was ana-
lyzed using the Kaplan-Meier method, stratified log-rank
test, and stratified Cox proportional hazards models. The
trial crossed its futility boundary at the interim analysis at
about 57% information time, at which time the DSMC
recommended the trial be terminated. Patients continued
to be followed; however, the data cutoff date for the present
report was December 10, 2019 (information time 80%). All
significance tests were two-sided.

A secondary end point was time to locoregional progression
(in the continued systemic therapy arm) or recurrence (if
prior locoregional therapy had been used); this was defined
as time from random assignment to date of first locoregional
progression or recurrence and was followed separately from
distant progression. The diagnosis of locoregional pro-
gression was based on physician assessment of clinical or
radiologic parameters. Patients who were still alive and had
no reported locoregional recurrence or progression in the
last submitted follow-up form were censored. Patients
without any follow-up data were censored at random as-
signment. Death before occurrence of locoregional recurrence
or progression was a competing risk. Cumulative incidence of
locoregional recurrence or progression was estimated, and the
Gray test was used to compare time to locoregional recurrence
or progression between treatment groups. The Fine-Gray
competing risk model was used to estimate the hazard ra-
tio (HR).

FACT-B TOI score, FACT-B total score, FACT-G total score,
and FACT breast cancer subscale score were compared
between arms using the Wilcoxon rank-sum test (left
skewed). Score change between follow-up and baseline
visits was compared between arms using the two-sample
t test. The significance level was 5% for all analyses without
adjustment of multiple comparisons.

RESULTS

Patient Population

Between February 2011 and July 2015, we enrolled 389
women and one man. Of these, 256 demonstrated non-
progressive disease after systemic therapy and were ran-
domly assigned. The demographics and disease
characteristics of the entire population, with 134 being not
randomly assigned and 256 randomly assigned, are shown
in Table 1. All randomly assigned patients were women.
Skin involvement by the primary tumor was significantly
more frequent in the nonrandomized participants. Among
384 patients with assessable sites of disease, 47 (12.2%)
had oligometastatic disease, defined as # 3 lesions in a
single organ site (29 bone, 12 liver, three distant nodal
sites, two lung, and one brain); 41 (87.2%) of those with
oligometastatic disease proceeded to random assignment.

The study CONSORT diagram is shown in Figure 1. Among
the 134 not randomly assigned, reasons for not proceeding
to random assignment included disease progression during
systemic therapy in 65 (48.5%), withdrawal from study in
28 (20.9%), unsuitability for surgery in 10 (7.5%), death
during systemic therapy in seven (5.2%), ineligibility for
random assignment in 5 (3.7%), and various other reasons
in 19 (14.2%).

Among 256 randomly assigned patients, known prognostic
factors were well balanced across treatment arms (Table 2).
This included menopausal status and the distribution of
breast cancer subtype by immunohistochemistry or fluo-
rescence in situ hybridization (used to clarify HER2 status).

Optimal Systemic Therapy

Among 390 registered participants, optimal systemic
therapy details were reported for 374, of whom 306 (82%)
began therapy before registration, as allowed by the pro-
tocol. As shown in Table 1, systemic treatments included
endocrine therapy (n 5 117), chemotherapy (n 5 113),
chemotherapy with endocrine therapy (n 5 39), or che-
motherapy with HER2-directed therapy (n 5 105). The
median duration of optimal systemic therapy was 21 weeks
(range, 5-32 weeks) for randomly assigned patients.

Locoregional Therapy

Locoregional therapy is described in Table 3. Among 125
randomly assigned to the locoregional therapy arm, 107
(85.6%) received surgical treatment: mastectomy in 75
(70.1%) and breast conservation in 32 (29.9%). Surgical
margins were tumor-free in 98 (91.6%). Postoperative
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TABLE 1. Patient, Tumor, and Treatment Characteristics of Registered and Randomly Assigned Populations
Patient Characteristic Registered (N 5 390)a Not Randomly Assigned (n 5 134)a Randomly Assigned (n 5 256)a P

Median age, years (range) 56 (25-86) 57 (29-84) 56 (25-86) .54

Race, No. (%)

White 304 (81.7) 104 (80.6) 200 (82.3) .51

Black 62 (16.7) 24 (18.6) 38 (15.6)

Others 6 (1.6) 1 (0.8) 5 (2.1)

Missing 18 5 13

Ethnicity, No. (%) .33

Non-Hispanic 325 (90.8) 116 (92.8) 209 (89.7)

Hispanic 33 (9.2) 9 (7.2) 24 (10.3)

Missing 32 9 23

Menopausal status, No. (%) .45

Postmenopausal 249 (65.5) 90 (68.7) 159 (63.9)

Pre- or perimenopausal 131 (34.5) 41 (32.1) 90 (36.1)

Missing 10 3 7

Breast cancer subtype, No. (%) .07

Hormone receptor-positive and HER2-negative 222 (59.2) 76 (58.5) 146 (59.6)

Triple-negative 40 (10.7) 20 (15.4) 20 (8.2)

HER2-positive 113 (30.1) 34 (26.2) 79 (32.2)

Missing 15 4 11

Metastatic sites, No. (%) .20

Visceral only 50 (13.0) 20 (15.0) 30 (11.9)

Bone only 133 (34.6) 38 (28.6) 95 (37.7)

Soft tissue only 15 (3.9) 8 (6.0) 7 (2.8)

Multiple sites 187 (48.6) 67 (50.4) 120 (47.6)

Missing 5 1 4

Oligometastasis, No. (%) .001

Yes 47 (12.2) 6 (4.6) 41 (16.3)

No 337 (87.8) 126 (95.4) 211 (83.7)

Missing 6 2 4

Tumor stage, No. (%) .76

T1-3 and N0-1 197 (51.4) 67 (50.4) 130 (50.0)

T4 and/or N2-3 186 (48.6) 66 (49.6) 120 (48.0)

Missing 7 1 6

Direct invasion into skin, No. (%) .003

Yes 60 (15.6) 31 (23.3) 29 (11.6)

No 324 (84.4) 102 (76.7) 222 (88.4)

Missing 6 1 5

Skin nodules present, No. (%) .019

Yes 34 (8.8) 18 (13.5) 16 (6.4)

No 350 (91.2) 115 (86.5) 235 (93.6)

Missing 6 1 5

Attached to chest, No. (%) .15

Yes 75 (20.1) 31 (24.2) 44 (18.0)

(continued on following page)
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radiotherapy was given for 27 of 32 patients (84.4%) after
breast conservation and 44 of 75 (58.7%) postmastectomy.
Eighteen participants randomly assigned to locoregional
therapy (14.4%) did not receive it. For 11, this was a matter
of choice, with varying reasons for four others (physician
advice, lack of insurance, progression between random
assignment, and surgery). The reason was unknown for
three patients. Surgery was completed within 3 months of
random assignment in 101 of 107 patients (94.4%). For the
remainder, locoregional therapy was completed within
6 months of random assignment.

Among 131 women randomly assigned to continued sys-
temic therapy, 22 (16.8%) received surgery, followed by
radiotherapy in 10. Surgery was performed within 3 months
after random assignment in five patients, within 12 months
in seven patients, and more than 12 months for the
remaining 10. Five patients received local radiation without
surgery, all more than 12months after random assignment.

OS

After a median follow-up of 53 months among the 256
randomly assigned women, 121 (47.3%) died (63 in the

TABLE 1. Patient, Tumor, and Treatment Characteristics of Registered and Randomly Assigned Populations (continued)
Patient Characteristic Registered (N 5 390)a Not Randomly Assigned (n 5 134)a Randomly Assigned (n 5 256)a P

No 298 (79.9) 97 (75.8) 201 (82.0)

Missing 17 6 11

Optimal systemic therapy, No. (%) .044

Endocrine therapy alone 117 (31.1) 40 (31.5) 77 (31.2)

Chemotherapy alone 113 (30.2) 47 (37.0) 66 (26.7)

Both endocrine and chemotherapy 39 (10.4) 15 (11.8) 24 (9.7)

Chemotherapy with HER2-directed therapy 105 (28.1) 25 (19.7) 80 (32.4)

Missing 16 7 9

Abbreviation: HER2, human epidermal growth factor receptor 2.
aPercentages do not include patients with missing data.

Step 1: registered to study
(N = 390)

Step 2: random assignment
(n = 256)

Excluded from step 2
   Ineligible
   Progression
   Withdrawal
   Others

(n = 134)
(n = 10)
(n = 65)
(n = 28)
(n = 41)

Continued systemic therapy
(n = 131)

Early local therapy
(n = 125)

Efficacy analysis (n = 131) Efficacy analysis  (n = 125)

Futility boundary crossed at interim analysis at 57%
information time (data lock on January 24, 2018)

Present analysis at 80% information time (data lock on
December 10, 2019)

FIG 1. CONSORT diagram shows the progression of patients through the study. Per protocol, only those showing
stable or responsive disease after optimal systemic therapy were randomly assigned to the two arms. Results were
presented at the American Society of Clinical Oncology Annual Meeting in June 2020.
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TABLE 2. Patient and Tumor Characteristics of Randomly Assigned Population, by Arm
Patient Characteristic Continued Systemic Therapy (n 5 131)a Early Local Therapy (n 5 125)a

Median age, years (range) 56 (25-86) 55 (30-81)

Race, No. (%)

White 102 (82.3) 98 (82.4)

Black 19 (15.3) 19 (16.0)

Others 3 (2.4) 2 (1.7)

Missing 7 6

Ethnicity, No. (%)

Non-Hispanic 103 (88.0) 106 (91.4)

Hispanic 14 (12.0) 10 (8.6)

Missing 14 9

Menopausal status at random assignment, No. (%)

Postmenopausal 88 (71.0) 81 (69.2)

Pre- or perimenopausal 36 (29) 36 (30.8)

Missing 7 8

Breast cancer subtype, No. (%)

Hormone receptor-positive and HER2-negative 73 (58.4) 73 (60.8)

Triple-negative 11 (8.8) 9 (7.5)

HER2-positive 41 (32.8) 38 (31.7)

Missing 6 5

Metastatic sites at random assignment, No, (%)

Visceral only 14 (11.1) 13 (10.7)

Bone only 56 (44.4) 47 (38.8)

Soft tissue only 2 (1.6) 3 (2.5)

Multiple sites 40 (31.8) 44 (36.4)

Other single sites 4 (3.2) 3 (2.5)

No metastatic site 10 (7.9) 11 (9.1)

Missing 5 4

Oligometastasis at registration to step 1, No. (%)

Yes 22 (17.0) 19 (15.4)

No 107 (93.0) 104 (84.6)

Missing 2 2

Tumor stage at registration to step 1, No. (%)

T1-3 and N0-1 66 (51.2) 64 (52.9)

T4 and/or N2-3 63 (48.8) 57 (47.1)

Missing 2 4

Direct invasion into skin at registration to step 1, No. (%)

Yes 15 (11.7) 14 (11.4)

No 113 (88.3) 109 (88.6)

Missing 3 2

Skin nodules present at registration to step 1, No. (%)

Yes 9 (7.0) 7 (5.7)

No 119 (93.0) 116 (94.3)

Missing 3 2

(continued on following page)
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continued systemic therapy arm and 58 in the locoregional
therapy arm), including 94 (36.7%) from breast cancer, 10
(3.9%) from other causes, and cause unconfirmed in 17
(6.6%). The 3-year OS rate was 67.9% (95% CI, 58.8 to 75.5)
for those randomly assigned to continued systemic therapy and
68.4% (95%CI, 59.0 to 76.1) for the locoregional therapy arm.
The median OS was 53.1 months (95% CI, 47.9 to not esti-
mable) in the systemic therapy arm and 54.9months (95%CI,
46.7 to not estimable) in the locoregional therapy arm (HR
1.11; 90% CI, 0.82 to 1.52, stratified log-rank P 5 .57).

Exploratory post hoc subgroup analyses were performed,
including demographic factors, body mass index, tumor
and nodal status, metastatic sites at random assignment,
oligometastasis at registration, and disease subtype (Data
Supplement, online only). The results were similar across
all the subgroups except for disease subtype, where the HR
for 20 women with hormone receptor–negative and HER2-
negative disease was 3.33 (95% CI, 1.09 to 10.12; Data
Supplement). Notably, there was no survival difference
across arms among women who presented with oligome-
tastases (HR, 1.18; 95% CI, 0.38 to 3.67).

For the 134 patients who were not randomly assigned, 80
patients died (63 breast cancer deaths, eight because of
other causes, and cause unknown for nine patients). The

median follow-up time was 53 months. The 3-year and 5-
year OS rates were 44.8% (95% CI, 35.6 to 53.5) and
29.7% (95%CI, 21.0 to 38.9), respectively. Themedian OS
was 32.7 months (95% CI, 24.8 to 40.8 months).

Locoregional Progression

At the time of the analysis, 79 women had experienced
locoregional progression on physical examination or im-
aging, 57 in the systemic therapy arm and 22 in the
locoregional therapy arm. The 3-year cumulative incidence
of locoregional progression was 39.8% (95% CI, 31.8 to
49.1) in the systemic therapy arm and 16.3% (95% CI,
10.7 to 24.4) in the locoregional therapy arm (Gray test P,
.001, unadjusted HR 5 0.34; 95% CI, 0.21 to 0.56). In a
competing risk model analysis in the locoregional therapy
arm, free margin status was associated with a significantly
lower hazard for locoregional recurrence (HR5 0.17; 95%
CI, 0.06 to 0.51), whereas postoperative radiation use was
not (HR 5 0.55; 95% CI, 0.18 to 1.70).

Health-Related Quality of Life

Among 131 patients who completed the FACT-B TOI at
baseline and 18 months postrandomization, the mean TOI
was significantly higher in the systemic therapy arm (mean
score 74.2, standard deviation 11.5 v 68.0, standard

TABLE 2. Patient and Tumor Characteristics of Randomly Assigned Population, by Arm (continued)
Patient Characteristic Continued Systemic Therapy (n 5 131)a Early Local Therapy (n 5 125)a

Attached to chest at registration to step 1, No. (%)

Yes 21 (16.7) 23 (19.3)

No 105 (83.3) 96 (80.7)

Missing 5 6

Abbreviation: HER2, human epidermal growth factor receptor 2.
aPercentages do not include patients with missing data

TABLE 3. Locoregional Therapy Data for Randomly Assigned Participants
Locoregional Therapy Details Continued Systemic Therapy (n 5 131) Early Local Therapy (n 5 125)

Breast surgery, No (%) 22 (16.8) 107a (85.6)

Breast conservation 7 (5.3) 31 (24.8)

Mastectomy 15 (11.5) 76 (60.1)

Axillary surgery, No (%)

None 114 (87.0) 9 (7.2)

SN biopsy alone 5 (3.8) 13 (10.4)

Axillary dissection with or without SN biopsy 12 (9.2) 82 (65.6)

Locoregional radiotherapy, No (%) 15 (11.5) 72 (57.6)

After breast conservation 3 (2.3) 27 (21.6)

After mastectomy 7 (5.3) 44 (35.2)

Without surgery 5 (3.8) 0

Abbreviations: LRT, locoregional therapy; SN, sentinel node.
aEighteen patients in arm B did not receive early locoregional therapy: two withdrew consent after random assignment, three progressed after random

assignment and planned surgery was not completed, one was advised against surgery by her physician, 10 declined LRT, and one withdrew from trial
because of lack of insurance coverage for surgery.
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deviation 13.7, P5 .01; Fig 2C and the Data Supplement).
There was no significant difference between arms at other
time points. Multivariable linear mixed effect model analysis
showed similar results (data not shown).

Several other items were also evaluated, including items
related to arm and chest wall symptoms and worry about
primary tumor recurrence or progression. There were no
significant differences in symptoms, worry, or functionality
between the two arms (Data Supplement).

DISCUSSION

We performed a prospective randomized trial, designed to
determine whether locoregional therapy with therapeutic
rather than palliative intent improves clinical and patient-
reported outcomes in newly diagnosed patients with syn-
chronous distant metastases. Our design incorporated the
primacy of systemic therapy, allowed flexibility in the choice
of systemic therapy regimens according to tumor biology
and contemporary therapies, and tested the value of
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FIG 2. Kaplan-Meier plots of (A) OS and (B) locoregional progression, comparing the systemic therapy arm with the early locoregional therapy arm,
among patients who demonstrated stable or responsive disease after initial systemic therapy and were randomly assigned. (C) Health-related quality of
life as measured by the FACT-B TOI Score. HR, hazard ratio; OS, overall survival; TOI, Trials Outcome Index. If breast cancer is diagnosed after distant
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locoregional therapy, as presently used with curative intent
in those with localized breast cancer. Our results do not
provide any support for the use of early locoregional
treatment as a means of achieving improved survival, with a
HR of 1.11 (90% CI, 0.82 to 1.52; P 5 .57). However, we
did observe improved local progression-free survival in
patients who received early locoregional therapy.

Exploratory subset analyses on the basis of age, hormone
receptor and HER2 status, and metastatic patterns found
no subgroup that derived an OS benefit, including those
with oligometastases (ie, fewer than four lesions in a single
organ system). In this subgroup, the majority of patients
(41 of 47) proceeded to random assignment, but their
survival did not differ by the treatment arm. Although our
original trial design aimed to randomly assign 660 patients,
to identify an absolute 3-year survival improvement of 15%,
low accrual rate necessitated a revised plan with 258
randomly assigned patients and 152 deaths, to detect a
19% survival advantage. In fact, the futility boundary was
crossed at interim analysis with 89 reported deaths.

Four other randomized trials have addressed this question;
three have been previously reported, and another has
completed accrual.17 The design of these trials followed two
models: one prescribing systemic therapy before random
assignment13 and the other with random assignment before
systemic therapy.14,15 We reasoned that early locoregional
therapy is highly unlikely to be beneficial in the context of
resistance of distant disease to systemic therapy and used
the first model. Our trial is most similar to a prospective trial
conducted in Mumbai, randomly assigning 350 women.13

However, the systemic therapy regimen in that trial was less
flexible; the use of initial endocrine therapy for hormone
receptor–positive disease was rare, and HER2-directed
therapy was generally unavailable for patients with HER2-
positive tumors. These circumstances are reflected in the 3-
year OS rates, which were approximately 65% in both arms
of our trial, compared with about 20% at 20 months in the
Mumbai study. Thus, even with more tailored systemic
therapy in the resource-rich North American environment in
which patients presented with less advanced disease and
had access to optimal systemic therapy, the use of early
locoregional therapy did not lead to improved survival.

Of the three published trials, only one (the Turkish Fed-
eration’s MF07-01) reported improved OS with locoregional
therapy. In this trial, 274 eligible patients were immediately

randomly assigned to locoregional or systemic therapy14;
40-month survival favored the locoregional therapy arm
(70% v 55%; HR, 0.66; 95% CI, 0.49 to 0.88). However,
substantial imbalances in prognostic covariates likely
contributed to better outcomes in the locoregional therapy
arm. The Austrian POSYTIVE trial, with similar design, did
not reach full accrual and reported results on 90 randomly
assigned patients with a follow-up of 37.5 months 15; the
survival results favored the systemic therapy arm nonsig-
nificantly (HR, 0.69; 95% CI, 0.36 to 1.33).

A secondary objective of our trial was to evaluate the frequency
of locoregional progression between the two arms, and we did
observe substantially improved locoregional control in the
locoregional therapy arm (unadjusted HR, 0.34; P , .001).
This was achievedwith surgical resection of the primary tumor,
nodal staging, resection of involved axillary lymph nodes, and
postoperative radiotherapy when indicated. In the systemic
therapy arm, 27 patients (20.6%) received surgery or radio-
therapy; this was considered to be palliative in 17 (13%),
comparable with other trials (10%,13 11%,14 and 18%15).

We also assessed patient-reported outcomes using a stan-
dardized instrument with additional questions regarding local
symptoms. In the 18-month evaluation,when50%of randomly
assigned participants completed the instrument, the FACT-B
TOI was significantly better in the systemic therapy arm. The
scores did not differ at other time points (baseline, 6 months,
and 30 months). Our findings are limited by an incomplete
response rate, but are supported by the POSYTIVE trial.18 They
suggest that the symptomatic impact of locoregional therapy is
substantial and the burden of worry about local tumor growth is
not relieved by locoregional therapy. Recommendations re-
garding the use of early locoregional therapy to enhance local
control must, therefore, disclose the lack of survival benefit and
the morbidities of locoregional therapy, as well as the fact that
for the great majority of women, locoregional disease remains
asymptomatic with the use of systemic therapy.

Our main results, consistent with two of the three published
trials, support the conclusion that the use of early locore-
gional therapy for patients with distant metastases at initial
presentation does not provide a survival benefit and should
not be offered with this expectation. For individuals with
distant metastasis who defer early locoregional therapy,
about 20% may eventually require this for local palliation.
As systemic therapy improves further, this conclusion is
likely to remain true.
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