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abstract

PURPOSE Preclinical studies report that trastuzumab (T) can boost radiotherapy (RT) effectiveness. The primary
aim of the B-43 trial was to assess the efficacy of RT alone vs concurrent RT plus T in preventing recurrence of
ipsilateral breast cancer (IBTR) in women with ductal carcinoma in situ (DCIS).

PATIENTS AND METHODS Eligibility: Eastern Cooperative Oncology Group (ECOG) performance status 0 or 1,
DCIS resected by lumpectomy, known estrogen receptor (ER) and/or progesterone receptor (PgR), and human
epidermal growth factor receptor 2 (HER2) status by centralized testing. Whole-breast RT was given con-
currently with T. Stratification was by menopausal status, adjuvant endocrine therapy plan, and nuclear grade.
Definitive intent-to-treat primary analysis was to be conducted when either 163 IBTR events occurred or all
accrued patients were on study $ 5 years.

RESULTS There were 2,014 participants who were randomly assigned. Median follow-up time as of December
31, 2019, was 79.2months. At primary definitive analysis, 114 IBTR events occurred: RT arm, 63 and RT plus T
arm, 51 (hazard ratio [HR], 0.81; 95% CI, 0.56 to 1.17; P value 5 .26). There were 34 who were invasive: RT
arm, 18 and RT plus T arm, 20 (HR, 1.11; 95% CI, 0.59 to 2.10; P value5 .71). Seventy-six were DCIS: RT arm,
45 and RT plus T arm, 31 (HR, 0.68; 95% CI, 0.43 to 1.08; P value 5 .11). Annual IBTR event rates were: RT
arm, 0.99%/y and RT plus T arm, 0.79%/y. The study did not reach the 163 protocol-specified events, so the
definitive analysis was triggered by all patients having been on study for $ 5 years.

CONCLUSION Addition of T to RT did not achieve the objective of 36% reduction in IBTR rate but did achieve a
modest but statistically nonsignificant reduction of 19%. Nonetheless, this trial had negative results. Further
exploration of RT plus T is needed in HER2-positive DCIS before its routine delivery in patients with DCIS
resected by lumpectomy.

J Clin Oncol 39:2367-2374. © 2021 by American Society of Clinical Oncology

INTRODUCTION

The American Cancer Society predicts that 276,480
new invasive breast cancers (IBC) will be detected in
the United States in the year 2020. In addition, about
48,530 ductal carcinoma in situ (DCIS) cases will be
newly diagnosed.1

DCIS gives rise to the majority (approximately 85%) of
invasive breast cancers2 and is treated to prevent
progression to IBC. Yet, most lesions will never
progress, implying that overtreatment exists. For this
reason, it is important to identify factors that distin-
guish harmless from potentially hazardous DCIS. van
de Vijver3 was one of the first to note that all DCIS
showing human epidermal growth factor receptor 2

(HER2) overexpression had a large-cell, comedo-type
histologic appearance, whereas none of the small-cell
papillary or cribriform-type cases did. Since then,
others have noted that poorly differentiated DCIS
frequently overexpresses HER2/neu and p53.4–8 An
overview of the four randomized trials of radiotherapy
(RT) in DCIS showed that higher nuclear grade was
associated with a higher risk of IBTR in both control
and experimental groups.9 In the EORTC randomized
controlled clinical trial of lumpectomy with or without
radiation, analysis of recurrences showed a high
correlation between HER2 expression in the initial
DCIS and the recurrence.10 Nested case-control
studies in population-based cohorts with DCIS
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treated with breast-conserving surgery alone have shown
that HER2 expression in the primary tumor predicts the
progression of DCIS to IBC.11

DCIS with microinvasion is considered an interim stage in
the progression from DCIS to IBC. Analysis of the differ-
ences between DCIS and DCIS with microinvasion may aid
in understanding the characteristics of DCIS with micro-
invasion and in identifying biologic factors that determine
the progression of DCIS to invasive disease. Retrospective
analysis of DCIS and DCIS with microinvasion has revealed
that cases with microinvasion had statistically significantly
higher nuclear grade, sentinel lymph node involvement,
lower estrogen receptor (ER) and progesterone receptor
(PR) expression, and higher HER2 expression than did
cases with pure DCIS. Furthermore, DCIS with micro-
invasion was statistically significantly more likely to be
triple-negative or HER2-enriched.12

Thus far, the treatment of DCIS has been limited to mas-
tectomy or lumpectomy plus RT with or without endocrine
therapy in hormone receptor (HR)-positive cases. A pro-
portion of DCIS overexpresses HER2, and targeting this
receptor is standard of care for HER2-positive IBC, but this
has not been studied in phase III trials that include HER2-
overexpressing DCIS. There is evidence from one clinical
trial13 that targeting HER2 may improve outcomes in DCIS
using an HER2 peptide-pulsed dendritic cell (DC1) vaccine
engineered to induce anti-HER2 immune response. The
vaccine proved to be immunogenic, safe, and effective in a
six-week neoadjuvant trial, resulting in pCR in 12/30 pa-
tients with pure DCIS.

Trastuzumab (T), a monoclonal antibody that specifically
targets the HER2 protein,14 was approved by the US Food
and Drug Administration (FDA) in 1998 and is now widely
prescribed for patients with HER2-positive breast cancer,
often in combination with chemotherapy, in the metastatic,
adjuvant, or neoadjuvant settings.

Preclinical studies have shown that T and/or tyrosine kinase
inhibitors of HER2 boost the effectiveness of RT in

xenograft models and in cell lines without producing a
detrimental effect on irradiated HER2-normal cells.
Mechanisms include the inhibition of RT-induced activa-
tion of HER1 and HER2 as well as the inhibition of
downstream survival signaling through Akt and MEK1/
2.15,16 T activates natural killer cells.17 Finally, treatment
with T inhibits NF-kB activation and radiosensitizes HER2-
overexpressing cells.18

Information in humans that correlates clinical response
with molecular markers in T-treated patients showed that
apoptosis occurs quickly (within 1 week of beginning single
agent T).19 This suggests that shorter treatment durations
with T, rather than indefinite or prolonged therapy, should
be investigated. In this trial, we hypothesized that two doses
of T given concurrently with RT would improve IBTR rates
compared with RT alone.

PATIENTS AND METHODS

The B-43 trial was carried out after approval from local
Human Investigations Committees in accordance with
assurances filed with and approved by the Department of
Health and Human Services.

Enrollment was a two-step consent process. In step 1,
participants with hormone-positive or hormone-negative
DCIS removed by lumpectomy were consented for sub-
mission of a representative tumor block to Rush University
Medical Center for centralized HER2 testing by immuno-
histochemistry or fluorescent in situ hybridization analysis
before random assignment (enrolling sites did not perform
HER2 testing). Testing followed ASCO/CAP guidelines in
place at the time. In step 2, following central HER2 testing,
premenopausal and postmenopausal women with DCIS or
mixed DCIS plus lobular carcinoma in situ (LCIS; regardless
of ER or PgR status), plus HER2-positive disease with no
invasive component, were eligible for the trial. Blocks from
enrolled participants were stored centrally for future study.

Consent to use an effective nonhormonal method of con-
traception during therapy and for at least 6 months after

CONTEXT

Key Objective
To explore the impact of trastuzumab (T), when combined with radiation therapy (RT), on preventing ipsilateral breast

cancer recurrence (IBTR) in women with human epidermal growth factor receptor 2 (HER2)-positive ductal carcinoma in
situ resected by lumpectomy.

Knowledge Generated
Among 2,014 enrolled participants, of whom 1,998 had follow-up information, the addition of T to RT reduced the relative

risk of IBTR, the primary end point, by 19% (hazard ratio, 0.81; 95% CI, 0.56 to 1.17; P value 5 .26), which was not
statistically significant.

Relevance
The combination of T plus RT did not statistically reduce rates of IBTR compared with RT alone in this prospective,

randomized controlled clinical trial and did not achieve its primary aim.
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completion of therapy for women of reproductive potential
was required. Patients had to have had a lumpectomy with
negative surgical margins (no ink on tumor) and to have
negative nodes if axillary staging was performed (pN0,
pN0(i2), pN0(i1) pN0(mol2), or pN0(mol1)).

Patients who had had a mastectomy or those who had a
history of IBC, DCIS, or a cancer not of the breast within 5
years before random assignment were ineligible except for
those who had had carcinoma in situ of the cervix, car-
cinoma in situ of the colon, melanoma in situ, or basal or
squamous cell carcinoma of the skin. Participants could
not have major cardiac risk factors (see the Protocol, online
only). Functional cardiac imaging was not required for
enrollment.

Treatment Regimen

Eligible participants were randomly assigned to receive
either RT alone or two doses of T given concurrently with
RT. All participants underwent postlumpectomy whole-
breast irradiation, which was to begin following random
assignment. RT could be delivered with conventional
fractionation (251 fractions) or hypofractionation (16-17
fractions). RT boost, including brachytherapy, was ad-
ministered at the radiation oncologist’s discretion. Partial
breast irradiation and regional nodal irradiation were pro-
hibited. A normal dose of T was administered: dose 1, 8mg/
kg IV during 90 minutes, within 1 week before RT began or
within the first 5 days of RT (on or before day 5) for those
who received conventional fractionation of 251 fractions.
No T dose modifications were allowed. For those receiving
hypofractionated RT, administration occurred within
1 week before RT began or within the first 2 days of RT (on
or before day 2). The second dose of T, 6 mg/kg IV during
30 minutes, was given 3 weeks after dose 1 for all patients.

Participants with ER-positive and/or PgR-positive DCIS
were recommended to receive hormonal therapy, which
could begin before, during, or after RT, and was recom-
mended for 5 years.

Statistical Considerations

The primary end point for analysis was time from random
assignment to an ipsilateral IBC, ipsilateral skin cancer
recurrence, or DCIS (IIBCR-DCIS, shortened here to ipsi-
lateral breast tumor recurrence [IBTR]). In the determi-
nation of time to an IBTR, no statistical censoring was
performed with respect to any previous local, regional, or
distant recurrences or second primary cancer.

Among the secondary end points were (1) invasive disease-
free or DCIS-free survival (shortened to DFS), (2) invasive or
DCIS recurrence-free interval (RFI), and (3) overall survival
(OS). Events for calculation of DFS were any recurrence,
whether invasive or DCIS, second primary cancer, and
death from any cause. LCIS, basal cell carcinoma, squa-
mous cell carcinoma, melanoma in situ, carcinoma in situ
of the colon, and carcinoma in situ of the cervix were not

included as recurrences or second primaries. For calcu-
lation of OS, any death (cancer-related or not) was con-
sidered an event.

The assignment of treatment to participants was balanced
with respect to menopausal status (postmenopausal or not)
hormone therapy planned (yes or no), and nuclear grade
(low or intermediate and high). Participants were randomly
assigned to group 1 RT alone or group 2 RT plus T (Fig 1).
Upon verification of inclusion and exclusion criteria, the
NRG Oncology Statistical and Data Management Center
stratified and randomly assigned the participants to either
group 1 or group 2 using a biased-coin-minimization
approach.

The study design called for the accrual of 2,000 partici-
pants during a period of roughly 8 years. A definitive
analysis of the primary end point was to be performed when
163 IBTR events were observed, which was expected to be
achieved between 10 and 10.5 years after the start of the
protocol. This number of events afforded 80% power to
detect a hazard reduction of 36%, from 1.73 IBC events per
100 patient-years to 1.11 events per 100 patient-years. The
36% observed reduction in the hazard of IBTR on the RT
plus T arm is based on a projection of 40% hazard re-
duction if the compliance were perfect, with a 10% non-
compliance rate. In those 10% of patients, regardless of
when and why they stopped study medication, we assumed
that no effect would be observed, thus attenuating the

Group 2: Radiation plus 
                trastuzumab × 2 doses
Dose 1: 8 mg/kg IV (D-7 to +2 or 5)
Dose 2: 6 mg/kg IV given 3 weeks
after dose 1

Group 1: Radiation*

DCIS resected   
by lumpectomy,
HER2 positive

by central testing

STRATIFICATION
Menopausal

status (pre or post)
Plan for hormonal

Rx (yes or no)
Nuclear grade

 (low or intermediate and high)

RANDOM ASSIGNMENT

FIG 1. Schema for protocol NSABP B-43. *Whole-breast only.
Fractionation: conventional fractionation (251 fractions) or
hypofractionation (16-17 fractions). Boost at discretion of physi-
cian. DCIS, ductal carcinoma in situ; HER2, human epidermal
growth factor receptor 2.
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hazard reduction to 0.9 3 40% 5 36%. The power cal-
culations also took into account a 1% loss to follow-up in
each arm of the study.

Three interim analyses were originally planned. Only two
interim analyses were conducted: the first when 42 IBTR
events (RT group, 26; RT plus T group, 16; hazard ratio
[HR], 0.61;P5 .12) were reported, and the secondwhen87
IBTR events (RT group, 49; RT plus T group, 38; HR, 0.77;
P 5 .22) were reported. In both cases, the P values were
larger than the preset O’Brien-Fleming P values of .00164
and .00194, respectively. A protocol amendment, approved
by the studyDataMonitoring Committee and implemented in
2014, indicated that if 163 IBTR events had not occurred by
5 years after the last patient was enrolled (ie, as of December
2019), a definitive analysis would be performed, using
whatever events had occurred at that time. This definitive
analysis was triggered by the amendment when 114 IBTR
events occurred. With that number of events, the power to
detect the protocol-specified 36% hazard rate reduction was
reduced from 80% to 64.9%.

Times to IBTR and recurrences (IBTR and RFI, respec-
tively) were compared across treatment arms using cu-
mulative incidence curves,20 Cox proportional hazard
models, and the Kaplan-Meier method. For formal com-
parison of cumulative incidence curves, the method by
Fine and Gray21 was used and treatment P values were
based on score tests with 1 df. In secondary analyses, Cox
proportional hazards models were used to evaluate the
effect of treatment on time to IBTR, RFI, OS, and DFS.
Analyses were done both univariately and multivariately,
adjusting for the stratification factors. Because the results
were similar, inferences for treatment differences were
based on univariate (unstratified) tests. Finally, formal
statistical tests for treatment by covariate interactions were
also performed. All P values were 2-sided, and P, .05 was
considered to be statistically significant.

RESULTS

In this study, 7,888 specimens from patients were sub-
mitted for central review. There were 2,751 (35%) patients
with adequate tissue samples who were found to be HER2-
positive. Two thousand fourteen participants were entered
and randomly assigned between December 10, 2008, and
December 8, 2014 (Fig 2). Ten randomly assigned par-
ticipants were ineligible, five in the RT group and five in the
RT plus T group. Seventy-six participants withdrew their
consent to be followed, 39 in the RT group and 37 in the RT
plus T group (Appendix Table A1, online only). Following
the intent-to-treat principle, all patients with follow-up in-
formation (1998) were included in the analysis (1,005 in RT
and 993 in RT plus T) regardless of their eligibility status
(Appendix Table A2, online only).

As of December 31, 2019, the median follow-up time for
participants with follow-up data was 79.2 months. Patient

characteristics were well balanced (Table 1). The majority
were postmenopausal, and endocrine therapy was planned
for slightly over half. High nuclear grade was common, as
would be expected in a HER2-positive patient cohort. Of
2,001 participants with RT information, 1,679 (83.9%) had
an RT boost: 846/1,001 (84.5%) in the RT group and 833/
1,000 (83.3%) in the RT plus T group. Of 1,988 patients
with fractionation information, 284 (14.3%) had hypo-
fractionation (147/998 [14.7%] in the RT group and 137/
990 [13.8%] in the RT plus T group).

Compliance was excellent. Of those with RT information
completed, 1,965/2,001 participants (98.2%) completed
RT per protocol (98.3% in the RT group and 98.1% in the
RT plus T group). In the RT plus T group, 96.8% received at
least one dose and 94.3% received both doses of T.

There were 63 (6.3%) confirmed IBTR events in the RT
group and 51 (5.1%; 50 were first events) in the RT plus T
group (HR, 0.81; 95% CI, 0.56 to 1.17; P value 5 .26).
Events by site of first occurrence are shown in Table 2.
Note that 113/114 of IBTR events occurred as a first
event. Figure 3 shows the cumulative incidence curves by
treatment group for IBTR. Among the 114 IBTR events, 38
(33.3%) were invasive (RT group, 18; RT plus T group, 20
[HR, 1.11; 95% CI, 0.59 to 2.10; P value 5 .71]) and 76
(66.7%) (RT group, 45 and RT plus T group, 31 [HR, 0.68;
95% CI, 0.43 to 1.08; P value 5 .11]) were noninvasive
(Fig A1, online only).

The number of confirmed recurrences, both invasive and
noninvasive, was 118 (11.7%): 64 (6.4%) in the RT group
and 54 (5.4%) in the RT plus T group (HR, 0.83; 95% CI,
0.58 to 1.20; P value 5 .34). One other local event was
recorded (in the RT treatment group) but as not being an
IBTR. Altogether, there were 288 (14.4%) confirmed
protocol events of any kind (iDFS-DCIS; designated also as
DFS events): 155 (15.5%) in the RT group and 133

Randomly assigned
(N = 2,014)

(n = 1,008) (n = 1,006)

RT
(n = 1,005)

RT Plus T
(n = 993)

No follow-up 
(n = 3)

No follow-up
(n = 13)

FIG 2. CONSORT diagram: NSABP B-43. RT, radiation therapy;
T, trastuzumab.
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(13.4%) in the RT plus T group (HR, 0.84; 95% CI, 0.66 to
1.05; P value 5 .13).

Forty-eight deaths occurred: RT group, 26, and RT plus T
group, 22 (HR 5 0.85; 95% CI, 0.48 to 1.51; P 5 .59;
Fig A2, online only). There were also 150 (7.5%) confirmed
second primary cancers: 78 (7.9%) in the RT group and 72
(7.3%) in the RT plus T group (HR, 0.91; 95% CI, 0.66 to

1.25; P 5 .57). Finally, four distant recurrences were re-
ported: one in the RT and three in the RT plus T group. Two
of these distant recurrences were first events (both in the
RT plus T arm; Table 2).

A forest plot for time to IBTR is displayed in Figure 4. There
were no statistically significant heterogeneities of treatment
effects among the stratification variables for IBTR. Formal

TABLE 1. Clinical Characteristics at Study Entry: NSABP B-43

Characteristica

RT RT Plus T Total

No. % No. % No. %

Age at entry, years

# 49 229 22.7 211 21.0 440 21.8

50-59 391 38.8 421 41.8 812 40.3

$ 60 388 38.5 374 37.2 762 37.8

Nuclear grade

Low 9 0.9 11 1.1 20 1.0

Intermediate 159 15.8 158 15.7 317 15.7

High 840 83.3 837 83.2 1,677 83.3

Menopausal status

Pre 267 26.5 263 26.1 530 26.3

Post 741 73.5 743 73.9 1,484 73.7

Planned hormonal therapy

No 437 43.4 434 43.1 871 43.2

Yes 571 56.6 572 56.9 1,143 56.8

ER status

Positive 586 58.1 586 58.3 1,172 58.2

Negative 421 41.8 420 41.7 841 41.8

Unknown 1 0.1 0 0.0 1 0.0

Totals 1,008 100.0 1,006 100.0 2,014 100.0

Abbreviations: ER, estrogen receptor; RT, radiotherapy; T, trastuzumab.
aAs measured at the time of random assignment.

TABLE 2. Events by Site of First Occurrence: NSABP B-43
RT RT Plus T Total

Site No. % No. % No. %

IBTR 63 6.3 50 5.0 113 5.7

Noninvasive 45 4.5 30 3.0 75 3.8

Invasive 18 1.8 20 2.0 38 1.9

Other local-regional recurrence 1 0.1 0 0.0 1 0.1

Distant recurrence 0 0.1 2 0.2 2 0.1

Second primary cancer 77 7.7 72 7.3 149 7.5

Death, no evidence of disease 14 1.4 9 0.9 23 1.2

Total events 155 15.4 133 13.4 288 14.4

Event-free 850 84.6 860 86.6 1,720 85.6

Total 1,005 100.0 993 100.0 1,998 100.0

Abbreviations: IBTR, ipsilateral breast tumor recurrence; RT, radiation therapy; T, trastuzumab.
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tests of treatment by stratification variable interactions did not
reveal any statistically significant treatment by stratification
variable heterogeneities for any of the secondary end points.

Acute toxicity was low in both arms (Table 3). No acute toxic
deaths occurred. Two patients (both in the RT plus T arm)
experienced grade 4 adverse events (AEs). One was because
of an injury and the other because of a metabolic disorder,

both deemed unrelated to therapy. Thirty-nine (3.9%) in the
RT arm and 49 (4.9%) in the RT plus T arm experienced
grade 3 AEs. Two patients in each group had G3 cardiac AEs.
Long-term AEs were also rare. One patient in the RT group
developed invasive HER2-positive IBTR, received adjuvant
anthracycline-based HER2-directed adjuvant therapy, and
later succumbed to acute myelogenous leukemia.

DISCUSSION

To our knowledge, this is the first prospective, randomized
controlled clinical trial to evaluate the effectiveness of T when
added to RT in a HER2-positive patient cohort with DCIS. The
addition of T to RT did not achieve the 36% reduction in the
IBTR hazard ratio that drove the power calculations in the
protocol. The observed reduction was 19% (20% if adjusted
for stratification variables). The number of confirmed IBTR
events (114) reported in the actual study was far lower than
originally projected. Had there actually been 163 IBTR
events in this cohort, the rate would have been roughly 1.24
IBTR events per 100 person-years in both groups combined.
Instead, roughly 0.87 IBTR events per 100 person-years
were reported, representing about a 30% IBTR event rate
reduction from what was originally projected.

Annual IBTR event rates have fallen consistently throughout
the period during which the four randomized controlled clinical
trials conducted by NSABP (B-17, B-24, B-35, and B-43)
were performed (NRG Oncology SDMC Pittsburgh Biostatis-
tical office).22,23 This is likely because of improved imaging and
treatment. Furthermore, clear margins were not required in
B-24.
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FIG 3. Cumulative incidence of IBTR by treatment group: NSABP
B-43. IBTR, ipsilateral breast tumor recurrence; RT, radiotherapy;
T, trastuzumab.
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All patients with follow−up HR = 0.81
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0.65
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95% CI
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FIG 4. Forest plot of HRs of time to IBTR between groups by stratification variables. HR, hazard ratio; IBTR,
ipsilateral breast tumor recurrence; RT, radiotherapy; RX, therapy; T, trastuzumab.
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The presence of the HER2 protein appears to be a negative
prognostic indicator in a modern treatment era. The annual
IBTR rates in B-35, a population of HR-positive patients
unselected for HER2, were 0.48 and 0.39 for the control
and experimental groups, respectively (R.S. Checchini,
personal communication, August 2020).24 In B-43, a
population of HER2-positive patients unselected for HR
expression, those rates were 0.99 and 0.79, respectively.

An intriguing observation from B-43 was the marked re-
duction (although not statistically significant) in noninvasive
IBTRs with no effect on invasive IBTRs. Possible explanations
may include a chance finding related to unplanned subset
analysis, a true prevention effect somehow blocking pro-
gression of in situ to IBC, or an unknown mechanism. In the
NSABP B-17 study, the addition of RT to lumpectomy alone
significantly reduced the risk of both DCIS and IIBTRs.22 The
same was true in the EORTC 10853, SweDCIS, and UK/ANZ
DCIS trials.24–26 DCIS is considered a nonobligate precursor of
IBC. But other possibilities include that DCIS is a marker of
risk rather than a precursor or that a focus of IBC existing in
conjunction with DCIS might remain after lumpectomy. If
there were a true treatment effect of T in this trial, it would
support the idea that T or T plus RT prevents DCIS from
progressing to IBC but has no effect on pre-existing IBC.

DCIS recurrences were nearly twice as high as the invasive
recurrences in B-43. This may reflect more hormone-
receptor-low or negative cases, known to be associated
with HER2 overexpression and which would not benefit from
endocrine therapy. It may also reflect the HER2-positive
nature of this cohort. Long-term follow-up of the B-17 and
B-24 studies revealed that the hazard for DCIS IBTR with
comedo necrosis (a surrogate for HER2 overexpression) was
2.21 compared with noncomedo DCIS (P 5 .001). There
was no difference in IIBTR according to comedo status.

In summary, although NSABP B-43 did not meet its primary
end point and had negative results, the trial did show that the
addition of T to RT was safe and, although not statistically
significant, results were associated with a 19% reduction in
IBTRs (the rate of which has decreased over time), a 17%
reduction in recurrences, and a 16% reduction in all DFS
events. It should be noted that this trial did not address the
efficacy of T in patients with HER2-positive DCIS so extensive
that mastectomy was required but, rather, a population of
HER2-positive patients whose disease could be resected by
lumpectomy with clear margins. Further exploration of RT
plus T in lumpectomy candidates is needed inHER2-positive
DCIS before this therapy is offered routinely.
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APPENDIX
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FIG A1. Cumulative incidence curves for invasive and noninvasive IBTRs: NSABP B-43. HR, hazard ratio; IBTR, ipsilateral breast cancer recurrence;
RT, radiation therapy; T, trastuzumab; Trt, treatment.
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TABLE A1. Consent Withdrawals and Reasons for Ineligibility: NSABP B-43
Category RT RT Plus T Total

Randomly assigned 1,008 1,006 2,014

Withdrew consent 39 37 76

Eligible 1,003 1,001 2,004

Ineligible 5 5 10

Patient started radiation therapy before random assignment 2 0 2

Patient did not have pre-entry pregnancy test on premenopausal women 1 1 2

Patient did not have bilateral mammogram in appropriate time frame 1 0 1

Whole-breast irradiation before random assignment 1 0 1

H&P done before random assignment 6-3-09 records BP 188/70 0 1 1

Pathology states there was DCIS with microinvasion 0 1 1

Previous treatment with doxorubicin 0 1 1

Signed consent post random assignment 0 1 1

Abbreviations: DCIS, ductal carcinoma in situ; H&P, history and physical examination; RT, radiation therapy; T, trastuzumab.

TABLE A2. Hazard Ratios, 95% CIs, P Values, and Percent (%) Event-Free for Study End Points

End Point

Unadjusted Analysesa
Analyses Adjusted for All Stratification

Variablesa
5-Year Event-Free
Estimates (%)

7-Year Event-Free
K-M Estimates (%)

HR 95% CI P b HR 95% CI P RT RT Plus T RT RT-T

IBTR 0.805 0.557 to 1.165 .257c 0.803 0.555 to 1.163 .233c 95.1d 96.1d 93.6d 94.9d

RFI 0.835 0.581 to 1.199 .336c 0.822 0.572 to 1.180 .300c 94.4d 95.8d 93.1d 94.3d

DFS 0.835 0.663 to 1.053 .127 0.839 0.665 to 1.057 .136 88.4 90.6 83.6 86.7

OS 0.854 0.484 to 1.507 .585 0.850 0.482 to 1.502 .576 98.9 99.0 96.7 98.1

Abbreviations: DFS, disease-free survival; HR, hazard ratio; IBTR, ipsilateral tumor recurrence; OS, overall survival; RFI, recurrence-free interval; RT,
radiotherapy; T, trastuzumab.

aDuring complete follow-up time.
bP values based on likelihood ratio test.
cBased on a Fine-Gray test.
d(1 2 cumulative incidence) 3 100%.
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