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Michael Anderson, MD,yy Ana Lluch, MD,zz Michael Gnant, MD,xx

Aron Goldhirsch, MD,kk,{{ Angelo Di Leo, MD, PhD,##

David J. Joseph, MD,*** John Crown, MD, MBA,yyy

Martine Piccart-Gebhart, MD, PhD,zzz

and Prudence A. Francis, MD{{,xxx,kkk,###

*Department of Radiation Oncology, American University of Beirut Medical Center, Beirut, Lebanon;
yDepartment of Medical Oncology, Fouad Khoury and Makassed General Hospital, Beirut, Lebanon;
zData Centre, Jules Bordet Institute, Université Libre de Bruxelles, Brussels, Belgium; xMedical
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Summary

The role of postmastectomy
radiation therapy (PMRT)
for women with 1 to 3 posi-
tive axillary lymph nodes
remains controversial. We
evaluated the impact of
PMRT in women with 1 to 3
positive nodes enrolled on
the BIG 02-98 phase 3 trial.
We found improved locore-
gional control (LRC) after
PMRT for women random-
ized to the no-taxane arm.
No significant improvement
in LRC was noted after
PMRT in women who
received a taxane-containing
regimen.
Purpose: To analyze the impact of postmastectomy radiation therapy (PMRT) for pa-
tients with T1-T2 tumors and 1 to 3 positive lymph nodes enrolled on the Breast In-
ternational Group (BIG) 02-98 trial.
Methods and Materials: The BIG 02-98 trial randomized patients to receive adjuvant
anthracycline with or without taxane chemotherapy. Delivery of PMRTwas nonrando-
mized and performed according to institutional preferences. The present analysis was
performed on participants with T1-T2 breast cancer and 1 to 3 positive lymph nodes
who had undergone mastectomy and axillary nodal dissection. The primary objective
of the present study was to examine the effect of PMRT on risk of locoregional recur-
rence (LRR), breast cancerespecific survival, and overall survival.
Results: We identified684patientswhomet the inclusion criteria andwere included in the
analysis, of whom 337 (49%) had received PMRT. At 10 years, LRR risk was 2.5% in the
PMRT group and 6.5% in the no-PMRT group (hazard ratio 0.29, 95% confidence interval
0.12-0.73; P Z .005). Lower LRR after PMRT was noted for patients randomized to
receive adjuvant chemotherapy with no taxane (10-year LRR: 3.4% vs 9.1%; P Z .02).
No significant differences in breast cancerespecific survival (84.3% vs 83.9%) or overall
survival (81.7% vs 78.3%) were observed according to receipt of PMRT.
Conclusion: Our analysis of the BIG 02-98 trial shows excellent outcomes inwomenwith
T1-T2 tumors and 1 to 3 positive lymph nodes found in axillary dissection. Although
PMRT improved LRR in this cohort, the number of events remained low at 10 years. In
all groups, 10-year rates of LRR were relatively low compared with historical studies.
As such, the use of PMRT in women with 1 to 3 positive nodes should be tailored to indi-
vidual patient risks.� 2018 Elsevier Inc. All rights reserved.
Introduction

The use of postmastectomy radiation therapy (PMRT) has
consistently been shown to improve locoregional control,
breast cancerespecific survival (BCSS), and overall sur-
vival (OS) in node-positive breast cancer (1-3). In subgroup
analyses of the Danish and British Columbia trials, patients
with 1 to 3 positive lymph nodes (LNs) were shown to
derive similar improvement in locoregional (3, 4) and
distant control (3) compared to those with 4 or more pos-
itive nodes. The 2014 Early Breast Cancer Trialists
Collaborative Group (EBCTG) meta-analysis provided
further support for the use of PMRT in patients with 1 to 3
positive LNs, demonstrating approximately 30% and 20%
relative reduction in 10-year overall recurrence and 20-year
breast cancerespecific mortality, respectively (5). Despite
these data, the role of PMRT in this group of patients re-
mains a matter of debate.

Differences in surgical techniques and the use of modern
adjuvant systemic therapies have led to improvements in
locoregional control, which is not reflected in the 3 PMRT
trials and collective studies included in the 2014 meta-
analysis. In this respect, patients with 1 to 3 positive LNs
treated with mastectomy and anthracycline-based adjuvant
therapy without radiation therapy had half the rates of
locoregional failure at 10 years compared with those treated
with cyclophosphamide, methotrexate and fluorouracil
(CMF)-based adjuvant therapy in the control arm of the
Danish trials (6). The incremental benefit of taxane-based
systemic therapy on locoregional control (7) has raised
the question as to whether the reductions in the rates of
recurrence and mortality achieved with the use of PMRT in
patients with 1 to 3 positive LNs treated with taxane-based
adjuvant therapy are comparable to those reported in the
EBCTG meta-analysis. Meaningful conclusions regarding
the impact of PMRT on locoregional control and long-term
outcome are hampered by the short follow-up period in the
studies that have specifically looked at this question (8-11).

On this basis, we set out to evaluate the locoregional
recurrence, distant recurrence, and outcome of patients with
pathologic stage pT1-T2 tumors and 1 to 3 positive LNs
(pN1) treated with mastectomy and who were enrolled in
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the Breast International Group (BIG) 02-98 trial (12-14).
Our study aims to assess the impact of PMRT on locore-
gional and distant recurrence as well as BCSS and OS at
10 years. We also sought to explore predictors of locore-
gional recurrence (LRR) in the subgroup of patients
included in our study who did not receive PMRT. The
randomized adjuvant chemotherapy allocation in the BIG
02-98 trial also permits reporting on the effect of taxane
adjuvant chemotherapy on locoregional control.

Methods and Materials

Study population

The full description of the Breast International Group 02-98
trial eligibility criteria is provided in the original publication
(15). Women aged 18 to 70 years with operable invasive
breast cancer (clinical stage T1-T3) who underwent surgical
resection (mastectomy or breast-conserving surgery) with
negative margins and had evidence of at least 1 positive
axillary LN were randomly assigned to 1 of the 4 treatment
arms in a 1:1:2:2 ratio as follows: (1) sequential control arm
(doxorubicin [A] 75 mg/m2 every 3 weeks � 4, followed by
classical CMF� 3); (2) concurrent control arm (doxorubicin,
cyclophosphamide [AC] 60/600 mg/m2 every 3 weeks � 4,
followed by CMF � 3); (3) sequential docetaxel arm (dox-
orubin [A] 75 mg/m2� 3 then docetaxel [T] 100 mg/m2� 3,
both given every 3 weeks, followed by CMF � 3); (4) con-
current docetaxel arm (doxorubicin and docetaxel [AT] 50/
75 mg/m2 every 3 weeks � 4, followed by CMF � 3). The
sequential docetaxel treatment arm chemotherapy regimen
was 30 weeks’ duration, whereas both non-taxane control
arms and the concurrent docetaxel treatment arm chemo-
therapy regimens were 24 weeks. Adjuvant chemotherapy
was to be commenced within 8 days of randomization.

Patients were stratified by center, number of positive
nodes (1-3 vs �4) and age (<50 vs �50 years). All patients
underwent an axillary LN dissection with at least 8 LNs
resected. Radiation therapy was mandatory after breast-
conservation surgery and administered per local institu-
tional guidelines after mastectomy. Postmastectomy radia-
tion therapy delivery was nonrandomized. The protocol
recommended initiation of radiation therapy 4 to 6 weeks
after day 1 of the final cycle of CMF. Therefore, patients
planned for radiation in the non-taxane control arms and in
the concurrent docetaxel arm were anticipated to initiate
radiation within approximately 27 weeks of randomization,
whereas patients in the sequential docetaxel arm were
anticipated to initiate radiation within approximately
33 weeks of randomization.

In the present analysis we included patients with pT1-T2
tumors with 1 to 3 involved axillary LNs (pN1) treated with
mastectomy who were randomized to 1 of the 4 treatment
arms. Patients with pT3 disease, 4 or more involved axillary
LNs, and those who underwent breast-conservation surgery
were excluded from the present analysis. Patient-related
characteristics such as age, pathologic tumor size, grade,
histologic subtype, estrogen and progesterone receptor
status, number of positive LNs, ratio of positive/dissected
nodes, and adjuvant docetaxel therapy allocation were
analyzed.

Local and central pathology review

Per study protocol, the threshold for designating estrogen
receptor (ER) or progesterone receptor (PgR) positive tu-
mors �1% versus �10% of cells positive by immunohis-
tochemistry was left to the discretion of the local
institution. HER2 testing was not routinely performed at
participating sites during the period of accrual.

Treatment and follow-up

Patients with hormone receptorepositive (ER- and/or PgR-
positive) disease according to local testing received 5 years
of tamoxifen. A protocol amendment in 2004 allowed for
the use of sequential aromatase inhibitors in post-
menopausal women and the addition of ovarian suppression
in premenopausal women. Because the trial predated
HER2-targeted therapy, none of the patients received
adjuvant trastuzumab. Follow-up was 10 years from the
recruitment of the last patient, with visits scheduled every
3 months for the first 2 years, then every 6 months for years
3 to 5 and once per year thereafter.

Postmastectomy radiation was given at the discretion of
the treating institution. Centers were to specify their policy
for PMRT before study activation. All patients underwent
computed tomographyebased simulation before treatment.
Most patients received opposed tangential beams to the
chest wall and additional anterior off cord supraclavicular
field (Table E1; available online at www.redjournal.org).
Axillary boost and irradiation of the internal mammary
chain were not routinely conducted. Chest wall and
supraclavicular fossa radiation doses were 45 to 50.4 Gy in
1.8 to 2.0 Gy per fraction using 6- to 10-MV photons, with
an optional en face electron beam boost of 10 Gy. Most
patients had a daily skin bolus of 0.5-cm thickness.

Recurrence

Locoregional recurrence was defined as the presence of
either local recurrence (defined as evidence of tumor in the
breast surgical scar, ipsilateral anterior chest wall, or skin
or soft tissues within the local area, including the infra-
clavicular area) or regional recurrence (defined as evidence
of tumor in the axillary scar, ipsilateral axillary or internal
mammary nodes, or skin or soft tissues within the regional
area). Any recurrence outside these areas including supra-
clavicular recurrence was defined as distant recurrence.
Locoregional recurrence was counted in this analysis only
if it was a component of the first disease-free survival event,

http://www.redjournal.org
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either with or without concurrent distant recurrence.
Locoregional recurrence that occurred after distant relapse
was not counted.
Statistical analysis

Differences in categorical variables between patients with
and without PMRT were assessed with likelihood-ratio c2

or Mantel-Haenszel c2 test. Differences in continuous
variables were assessed with the t test.

To have a fair comparison regarding survival between
patients with and without radiation therapy, we put a
landmark at 11 months since randomization, because the
maximum interval between randomization and starting ra-
diation therapy was 10.8 months. Eleven patients meeting
the inclusion criteria (pT1-T2, 1-3 positive LNs, mastec-
tomy) who had a local, regional, or distant relapse, or died,
or had a last follow-up before 11 months since randomi-
zation, were thus excluded from the analysis (Fig. 1).
Survival data were analyzed using Kaplan-Meier curves
and the log-rank test. Cox’s proportional hazards model
was used to obtain the hazard ratio (HR) and its 95%
confidence interval (CI). The reported HRs are for the
comparison PMRT versus no PMRT.

A 2-sided P value of <.05 was considered statistically
significant. All analyses were performed using SAS 9.4
(SAS Institute, Cary, NC).
BIG 02-98, N = 2887

N = 695 patients with

T1-T2

1-3 positive lymph nodes

Mastectomy

N = 11 patients excluded
or were lost to follow

(land

N = 684 patients analyzed

PMRT

337

No PMRT
347

Fig. 1. Flowchart of studied patients. Abbreviation
Results

Study population

Of the 2887 patients enrolled on the BIG 02-98 trial be-
tween June 1998 and June 2001, 695 women underwent
mastectomy and had pT1-T2 tumors with 1 to 3 positive
LNs. Eleven patients were excluded because they had an
event within the 11-month landmark after randomization.
In total, 684 patients were analyzed (Fig. 1).

Among these patients, 337 (49%) received PMRT. Most
study patients had invasive ductal carcinoma (81%) and ER-
positive disease (71%) and were randomized to receive
adjuvant chemotherapy including anthracycline and doce-
taxel (67%).All patients underwent axillary nodal dissection,
with a mean number of 16 axillary nodes retrieved (Table 1).

The median age at diagnosis was similar among those
who did and did not receive PMRT. In the PMRT group
there were more patients with pT2 disease (67% vs 59%)
and 3 positive nodes (33% vs 18%). However, there was no
significant difference in the ratio of positive/dissected LNs
between the 2 groups.

Breast cancerespecific survival and overall survival

Median follow-up since the landmark at the time of this
analysis was 9 years (range, 1 month-12 years).
 because they had an event (recurrence, death)
-up within 11 months since randomization

mark was set at 11 months) 

: PMRT Z postmastectomy radiation therapy.



Table 1 Patient and disease baseline characteristics

Characteristic
No PMRT
(n Z 347)

PMRT
(n Z 337) P

Age (y) .13
Mean � SD 49.0 � 9.3 48.0 � 8.2
Median (range) 48.5 (23.0-69.6) 48.2 (25.7-67.0)

Tumor size .04
pT1 141 (41) 112 (33)
pT2 206 (59) 225 (67)

Tumor grade .72
1 31 (9) 38 (11)
2 159 (46) 135 (40)
3 145 (42) 138 (41)
Missing info 12 (3) 26 (8)

ER status .27
Positive 241 (69) 247 (73)
Negative 106 (31) 90 (27)

Resected axillary
LNs

.19

Mean � SD 16.1 � 6.5 16.7 � 6.5
Median (range) 15 (7-48) 16 (8-46)

No. of positive LNs <.001
1 169 (49) 130 (39)
2 117 (34) 97 (29)
3 61 (18) 110 (33)

Ratio of positive/
dissected LNs

.06

<0.20 297 (86) 270 (80)
�0.20 50 (14) 67 (20)

Histologic subtype .02
Invasive lobular
carcinoma

35 (10) 55 (16)

Invasive ductal
carcinoma

291 (84) 266 (79)

Other 21 (6) 16 (5)
Randomized to

adjuvant taxane
.36

Yes 238 (69) 220 (65)
No 109 (31) 117 (35)

Abbreviations: ER Z estrogen receptor; LN Z lymph node;

SD Z standard deviation.

Values are number (percentage) unless otherwise noted.

Table 2 First disease recurrence or death

Variable
No PMRT
(n Z 347)

PMRT
(n Z 337)

Locoregional recurrence 20 (5.8) 6 (1.8)
Local only 10 (2.9) 4 (1.2)
Regional only 8 (2.3) 2 (0.6)
Local and regional 2 (0.6) -

Distant recurrence 64 (18.4) 71 (21.1)
First 59 (17.0) 68 (20.2)
Concurrent with locoregional
recurrence

5 (1.4) 3 (0.9)

Death 59 (17.0) 53 (15.7)
Breast cancer 45 (13.0) 45 (13.4)
Malignant disease, other than BC 4 (1.2) 4 (1.2)
Other 9 (2.6) 3 (0.9)

Abbreviation: PMRT Z postmastectomy radiation therapy.

Values are number (percentage).
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During the follow-up period, 112 deaths occurred, of
which 90 (80%) were breast cancer related (Table 2). At
10 years, BCSS rates were 84.3% (95% CI 79.1%-88.3%)
for the PMRT group versus 83.9% (95% CI 77.4%-
88.6%) for patients who did not receive PMRT (Fig. 2A),
with HR for breast cancererelated death of 0.98 (95% CI
0.65-1.48). Similarly, there was no significant difference
in OS between the 2 groups, with 10-year OS 81.7%
(95% CI 76.4%-86.0%) and 78.3% (95% CI 71.4%-
83.6%) in the PMRT and no-PMRT groups, respectively
(HR 0.87, 95% CI 0.60-1.27, P Z .47) (Fig. 2B). No
significant differences in OS and BCSS were found after
adjusting for T stage, positive LNs, and histology be-
tween the 2 groups. Adjusted HRs for OS and BCSS were
0.79 (95% CI 0.54-1.17, P Z .24) and 0.90 (95% CI
0.58-1.39, P Z .63), respectively.
Locoregional and distant recurrence

Within the population of 684 patients, there were 26 locore-
gional recurrences as first events. Of those, 6 (1.8%) were in
the PMRT group, and 20 (5.8%) were in the no-PMRT group
(Table 2). Therewere an additional 8 locoregional recurrences
that occurred concurrentwith distant recurrence as first events.
The rate of LRR was lower in the PMRT group, with 10-year
LRR rates of 2.5%(95%CI 1.0%-6.0.%) versus 6.5%(95%CI
4.2%-9.9%) (HR0.29, 95%CI0.12-0.73,PZ .005) (Fig. 3A).
The incremental benefit of PMRTon locoregional control was
greater for patients randomized to receive adjuvant chemo-
therapy with no taxane, with 10-year LRR rates of 3.4% (95%
CI 0.7%-15.1%) and 9.1% (95% CI 4.8%-16.8%) for the
PMRT group and no-PMRT group, respectively (HR 0.20,
95%CI 0.04-0.92,PZ .02) (Fig. 3B). In patients randomized
to receive adjuvant taxane-based chemotherapy, 10-year LRR
rates were 2.0% (95% CI 0.8%-5.3%) and 5.3% (95% CI
2.9%-9.3%), respectively, for the PMRT group and no-PMRT
group (HR 0.37, 95% CI 0.12-1.18, PZ .08) (Fig. 3C).

A total of 135 patients in this analysis experienced
distant recurrence. Isolated supraclavicular recurrences
occurred in 4 patients in the PMRT group and 2 patients in
the no-PMRT group. The rates of distant recurrence-free
survival at 10 years were 77.3% (95% CI 72.0%-81.7%) in
the PMRT group and 75.9% (95% CI 67.1%-82.6%) in the
no-PMRT group (HR 1.10, 95% CI 0.78-1.54, P Z .59).

On univariate analysis we were unable to detect a sig-
nificant association between LRR and the following factors:
age, tumor size, tumor grade, ER status, ratio of positive/
dissected LNs, histologic subtype, or the addition of adju-
vant docetaxel to chemotherapy backbone, possibly due to
the low number of locoregional recurrences.
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Discussion

Postmastectomy radiation therapy for patients with T1-T2
breast cancer and 1 to 3 positive nodes is an area of con-
troversy. In this article we examine the impact of PMRT in
this patient cohort within the BIG 02-98 phase 3 trial.
0.0 2.5 5.0 7.5 10.0

No 
Yes

6.5%

2.5%

P = .005

347
337

311
319

272
286

242
252

27
35

0
0

12.5

0.0 2.5 5.

0.0

0.2

0.4

0.6

0.8

1.0

No 
Yes

0.0

0.2

0.4

0.6

0.8

1.0

238
220

216
210

18
18

Lo
co

re
gi

on
al

 R
ec

ur
re

nc
e 

(p
ro

po
rt

io
n)

Lo
co

re
gi

on
al

 R
ec

ur
re

nc
e 

(p
ro

po
rt

io
n)

ur
re

nc
e 

(p
ro

po
rt

io
n)

radiation No Yes

radiation

+ Censored

+ Censored

Years

A B

C

Fig. 3. Effect of postmastectomy radiation therapy on 10-year l
group (B), and taxane-treated patients (C).
Notwithstanding the low number of events, we report lower
LRR rates after PMRT, particularly in women randomized
to anthracycline chemotherapy without adjuvant docetaxel.
However, the addition of PMRT did not have a significant
impact on OS or BCSS.

The rationale behind adding radiation therapy after
mastectomy is to reduce the risk of locoregional failure by
P = .02

P = .08

0 7.5 10.0 12.5

0.0 2.5 5.0 7.5 10.0 12.5

8
9

164
163

14
23

0
0

No 
Yes

0.0

0.2

0.4

0.6

0.8

1.0

Lo
co

re
gi

on
al

 R
ec

No Yes

radiation No Yes

+ Censored

109
117

95
109

84
97

78
89

13
12

0
0

Years

Years

5.3%

2.0%

9.1%

3.4%

ocoregional recurrence: for the whole cohort (A), no-taxane



Zeidan et al. International Journal of Radiation Oncology � Biology � Physics322
eradicating any residual microscopic disease. Improvement
in locoregional control also impacts the risk of developing
distant metastasis and the risk of dying from breast cancer.
In the Danish 82b and c trials, women with 1 to 3 positive
nodes were shown to derive benefit from PMRT both in
LRR (4% vs 27%) and OS (57% vs 48%) at 15 years (16).
In the Danish trials adjuvant systemic therapies included
CMF chemotherapy in premenopausal women and tamox-
ifen in postmenopausal women. In the 2014 EBCTG meta-
analysis, the use of PMRT resulted in absolute reduction of
16.7% in LRR and 7.9% in breast cancer mortality (6).
These results support the conclusion that improving local
control after mastectomy leads to reduction in breast
cancerespecific mortality.

However, it remains unclear whether these findings are
still applicable to patients with 1 to 3 positive nodes in the
current era. Over the past 2 decades reported rates of LRR
after mastectomy have significantly dropped in compari-
son with the early randomized PMRT trials. Furthermore,
the survival benefit for PMRT noted in the early trials also
was attenuated recently (17). With the improvement of
axillary staging, the advent of modern chemotherapy
regimens, and the use of aromatase inhibitors, the absolute
risk of recurrence has significantly decreased, and the
benefit of PMRT has become questionable (18). In light of
these findings, the recently published St. Gallen consensus
statement recommends to consider omitting PMRT in
women with pT1-T2, 1 to 3 positive LNs, and a favorable
biological profile (19). However, this recommendation has
been subject to debate (20).

As such, it has been suggested that improvement in local
and distant control conferred by more effective adjuvant
systemic therapy and improved surgical techniques may
potentially obviate the need for PMRT in some patients
with 1 to 3 positive LNs. A few modern retrospective series
have attempted to address this question; however, most
have had a shorter follow-up than the present report (8, 10,
11). In our study we examined the impact of PMRT on
LRR, BCSS, and OS in patients with 1 to 3 positive LNs
with 10-year follow-up treated with adjuvant anthracycline
and adjuvant anthracyclineetaxane-containing regimens.

In the absence of PMRT, patients with 1 to 3 positive
LNs who receive modern systemic therapy are estimated to
have LRR ranging from 4.3% to 11% at 5 to 10 years (11,
16, 21). Our reported 10-year LRR risk of 6.5% in the
absence of PMRT is consistent with other modern series
(21). For patients who received adjuvant docetaxel in the
absence of PMRT, LRR was 5.3% at 10 years. As such, the
addition of PMRT for patients receiving docetaxel did not
offer clinically meaningful absolute improvement in
locoregional risk reduction. Our findings are in line with
other series highlighting the lack of benefit for PMRT in
locoregional control for women with 1 to 3 positive LNs
treated with anthracycline and taxane-based chemotherapy
(10, 18). Others reported improvement in locoregional
control with the addition of PMRT in women with 1 to 3
positive LNs who received doxorubicin/cyclophosphamide
with sequential docetaxel on the control arm of BCIRG-005
(21). However, the absolute benefit was marginal in com-
parison with the Danish trials and the EBCTG meta-
analysis (21). It is worth noting that our report is limited
to patients with T1-T2 tumors, whereas the aforementioned
studies included T3 patients. Therefore, the differences in
the results could be explained by factors such as the het-
erogeneity of the patient population, differences in man-
agement standards, and the baseline recurrence risks.

A common theme that can be inferred from both Amer-
ican and European consensus guidelines is that there is no
“one size that fits all” in this patient population (19, 22). In
addition to the absolute number of positive LNs, there are
other evidence-based factors that need to be considered
when making the recommendation for PMRT. On one hand,
PMRT is expected to have minimal benefit in elderly pa-
tients with pT1, single positive node, and favorable biology.
On the other hand, tumor size > 4 cm, high-grade disease,
the presence of extracapsular extension, lymphovascular
invasion, and younger age have been identified as risk fac-
tors for LRR (10, 11, 23-25). The decision to deliver PMRT
in this patient cohort should be carefully weighed against the
cost of treatment and its cosmetic, cardiac, and pulmonary
toxicities. The ongoing SUPREMO trial, which has ran-
domized patients with 1 to 3 nodes to either chest wall ra-
diation or observation will further identify which patient
subcategories benefit from PMRT (26). Notably, the Na-
tional Cancer Institute of Canada (NCIC MA 25) attempted
to address the same question; however, the study was closed
owing to poor accrual.

Several questions remain unanswered regarding the use
of PMRT in women with 1 to 3 positive nodes. First, the
routine use of both chest wall and comprehensive regional
nodal irradiation needs further consideration. As shown in
Table 2, in the absence of PMRT a similar number of
failures were noted in the chest wall and regional nodes.
Furthermore the addition of regional nodal irradiation to
chest wall treatment is supported by the results of European
Organization for Research and Treatment of Cancer trial
22922 (27). Another question relates to identification of
breast cancer subtypes that derive benefit from PMRT.
Higher rates of LRR have been reported in triple-negative
breast cancer compared with ER-positive or HER2-
positive disease (15, 16, 28, 29). A third question relates
to the current doses used in PMRT. Given the lower
recurrence rates for patients with 1 to 3 LNs in modern
series, the use of lower radiation doses to achieve local
control might be a consideration. Ongoing efforts are also
looking at reducing the number of sessions by comparing
hypofractionation with conventional fractionation in the
postmastectomy setting (30).

Similar to most other PMRT trials, the present study did
not include patients with positive sentinel LNs and no
further axillary dissection. In modern practice, clinicians
are increasingly asked whether these patients are best
managed by axillary dissection and/or irradiation (31). The
AMAROS trial randomized patients with T1-T2 tumors and
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positive sentinel node to axillary dissection or irradiation.
Excellent axillary control rates were reported for both arms
(98.8% vs 99.6% at 5 years, respectively) (32). However,
only 18% of the AMAROS trial patients underwent mas-
tectomy. In this setting in which a high level of evidence
remains lacking, a recent guideline from a panel of experts
recommended proceeding to PMRT only if there is enough
information to justify its use; otherwise, patients should
undergo axillary dissection (22).

Our study has some limitations that are worth noting.
First, because of the decision to deliver PMRT being at the
discretion of the local institution, the PMRT group had
more T2 and T3 LN-positive patients, which might have
influenced the results. Ideally the value of PMRT for 1 to 3
positive LNs would be best addressed in a controlled,
randomized, phase 3 study. Second, the low number of
LRR events limits the power of the study. As such we were
unable to identify subgroups within the taxane group who
can benefit from PMRT. A larger cohort with more events
could be more permissive for analysis of subgroups with
adverse factors, such as extracapsular extension, close and
positive surgical margins, and lymphovascular invasion.
Third, in the BIG 02-98 trial patients with HER2-positive
disease did not receive HER2-targeted therapy, so we
cannot extrapolate these results for these women. It is also
worth noting that at the time of the BIG 02-98 trial, spread
to supraclavicular nodes was considered as distant metas-
tasis, whereas now it would be considered a regional
recurrence. Finally, the BIG 02-98 trial did not collect data
on locoregional recurrences that may have occurred after an
initial distant recurrence, during progressive metastatic
disease. Despite these limitations, our study is the largest
with 10 years’ follow-up addressing the value of PMRT in
women with 1 to 3 positive nodes after modern taxane-
based chemotherapy.

In conclusion, we found excellent locoregional control
for women with 1 to 3 positive LNs who receive modern
taxane-based chemotherapy. Our results support the notion
that advances in modern systemic therapies have improved
baseline risk of recurrence compared with historical data.
As such, the decision to deliver PMRT in women with 1 to
3 positive nodes needs to be tailored to individual risks.
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