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Use of letrozole after aromatase inhibitor-based therapy in
postmenopausal breast cancer (NRG Oncology/NSABP B-42):
a randomised, double-blind, placebo-controlled, phase 3 trial

Eleftherios P Mamounas, Hanna Bandos, Barry C Lembersky, Jong-Hyeon Jeong, Charles E Geyer Jr, Priya Rastogi, Louis Fehrenbacher,
Mark L Graham, Stephen K Chia, Adam M Brufsky, Janice M Walshe, Gamini S Soori, Shaker R Dakhil, Thomas E Seay, James L Wade Ill,
Edward C McCarron, Soonmyung Paik, Sandra M Swain, D Lawrence Wickerham, Norman Wolmark

Summary

Background The optimal duration of extended therapy with aromatase inhibitors in patients with postmenopausal
breast cancer is unknown. In the NSABP B-42 study, we aimed to determine whether extended letrozole treatment
improves disease-free survival after 5 years of aromatase inhibitor-based therapy in women with postmenopausal
breast cancer.

Methods This randomised, double-blind, placebo-controlled, phase 3 trial was done in 158 centres in the USA,
Canada, and Ireland. Postmenopausal women with stage I-IITA hormone receptor-positive breast cancer, who were
disease-free after about 5 years of treatment with an aromatase inhibitor or tamoxifen followed by an aromatase
inhibitor, were randomly assigned (1:1) to receive 5 years of letrozole (2-5 mg orally per day) or placebo.
Randomisation was stratified by pathological node status, previous tamoxifen use, and lowest bone mineral density
T score in the lumbosacral spine, total hip, or femoral neck. The primary endpoint was disease-free survival, defined
as time from randomisation to breast cancer recurrence, second primary malignancy, or death, and was analysed by
intention to treat. To adjust for previous interim analyses, the two-sided statistical significance level for disease-free
survival was set at 0-0418. This study is registered with ClinicalTrials.gov, number NCT00382070, is active, and is
no longer enrolling patients.

Findings Between Sept 28, 2006, and Jan 6, 2010, 3966 patients were randomly assigned to receive letrozole (n=1983)
or placebo (n=1983). Follow-up information was available for 3903 patients for the analyses of disease-free survival.
Median follow-up was 6-9 years (IQR 6-1-7-5). Letrozole treatment did not significantly improve disease-free survival
(339 disease-free survival events were reported in the placebo group and 292 disease-free survival events were reported
in the letrozole group; hazard ratio 0-85, 95% CI 0-73-0-999; p=0-048). 7-year disease-free survival estimate was
81-3% (95% CI 79-3-83-1) in the placebo group and 84-7% (82-9-86-4) in the letrozole group. The most common
grade 3 adverse events were arthralgia (47 [2%)] of 1933 patients in the placebo group vs 50 [3%] of 1941 patients in the
letrozole group) and back pain (44 [2%] vs 38 [2%)]). The most common grade 4 adverse event in the placebo group was
thromboembolic event (eight [<1%]) and the most common grade 4 adverse events in the letrozole group were urinary
tract infection, hypokalaemia, and left ventricular systolic dysfunction (four [<1%] each).

Interpretation After 5 years of aromatase inhibitor-based therapy, 5 years of letrozole therapy did not significantly
prolong disease-free survival compared with placebo. Careful assessment of potential risks and benefits is required
before recommending extended letrozole therapy to patients with early-stage breast cancer.

Funding National Cancer Institute, Korea Health Technology R&D Project, Novartis.

Copyright © 2018 Elsevier Ltd. All rights reserved.

Introduction
Patients with hormone receptor-positive, early-stage
breast cancer are at risk of recurrence long after the first
5 years after diagnosis of breast cancer. In an overview
analysis of the Early Breast Cancer Trialist’s Collaborative
Group,” about half of the recurrences and more than
two-thirds of the deaths from breast cancer occurred
more than 5 years after diagnosis.

Extended adjuvant endocrine therapy with -either
tamoxifen or an aromatase inhibitor after 5 years of initial
tamoxifen treatment has been shown to improve disease-

free survival in early-stage breast cancer.” In one large trial *
breast cancer-specific mortality and overall survival were
also improved with extended adjuvant endocrine therapy.
However, studies investigating the benefit of extending
adjuvant aromatase inhibitor therapy beyond 5 years have
only recently been reported, with mixed results.”"

In the NSABP B-42 trial (henceforth referred to as
B-42), we aimed to determine whether 5 years of letrozole
treatment would improve disease-free survival in patients
who had remained free of breast cancer after completing
5 years of endocrine therapy with either an aromatase
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Research in context

Evidence before this study

Results from clinical trials and overview analyses have
established that patients with hormone receptor-positive,
early-stage breast cancer are at considerable risk of recurrence
long after the first 5 years from diagnosis of breast cancer.

We searched PubMed when we designed this study, in March,
2005, to identify randomised clinical trials of adjuvant endocrine
therapy in English. At that time, use of adjuvant tamoxifen for
5 years was the standard of care for patients with
premenopausal breast cancer. Clinical trials such as the aTTom
and ATLAS studies investigated extended adjuvant tamoxifen
therapy for 10 years compared with 5 years, but had not
reported results at the time we designed this study. These

two trials showed that 10 years of tamoxifen improved
disease-free survival (and breast cancer-specific mortality in
the ATLAS trial), compared with 5 years of tamoxifen. For
postmenopausal patients, several clinical trials had shown
significant improvement in disease-free survival with the use of
aromatase inhibitors, compared with 5 years of tamoxifen.
Three different approaches had been used for the incorporation
of aromatase inhibitors in the adjuvant setting, all three
compared with the standard of 5 years of tamoxifen: 5 years of
an upfront aromatase inhibitor (as assessed in the ATAC and
BIG-1-98 trials), 2-3 years of an aromatase inhibitor after

2-3 years of tamoxifen (as assessed in the ABCSG-8/ARNO 95
and the ITA trials), or 5 years of an aromatase inhibitor after

5 years of tamoxifen (as assessed in the MA.17 and B-33 trials).
All three approaches yielded significant improvements in
disease-free survival compared with 5 years of adjuvant
tamoxifen. Although the MA.17 and B-33 trials assessed
extended aromatase inhibitor therapy after 5 years of
tamoxifen, at the time our trial started the benefit of extending
adjuvant aromatase inhibitor therapy for longer than 5 years in
patients who had received 5 years of an aromatase inhibitor or
2-3 years of tamoxifen followed by 2-3 years of an aromatase
inhibitor was unknown. Therefore, the NSABP B-42 (B-42) trial

inhibitor or initial tamoxifen for up to 3 years followed by
an aromatase inhibitor for the remainder of the first
5 years.

Methods

Study design and participants

This was a randomised, double-blind, placebo-controlled,
phase 3 trial done in 158 centres in the USA, Canada, and
Ireland. Eligible patients were postmenopausal women
with histologically confirmed, oestrogen-receptor-positive
or progesterone-receptor-positive invasive ductal carci-
noma (by local assessment), stage I-IIIA at diagnosis, who
were disease-free after about 5 years of endocrine therapy
consisting of either an aromatase inhibitor or tamoxifen
for 3 years or less followed by an aromatase inhibitor for
the remainder of the first 5 years. For study purposes, we
defined postmenopausal as 56 years or older with no
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aimed to determine whether extending therapy past 5 years
would improve disease-free survival in these patients.

Added value of this study

The B-42 trial showed that letrozole therapy did not significantly
prolong disease-free survival after 5 years of hormonal therapy.
However, extended letrozole therapy resulted in a significant
reduction in breast cancer recurrence and distant recurrence.
The B-42 results might appear discordant with those recently
reported from the NCIC MA.17R trial, which showed a significant
improvement in disease-free survival with extended letrozole
therapy in patients who had already received 5 years of letrozole
(preceded in most participants by 5 years of tamoxifen
treatment). However, disease-free survival in MA.17R included
only breast cancer recurrence and contralateral breast cancer as
events, which is the definition of breast-cancer-free interval by
the STandardized definitions for Efficacy End points (STEEP)
criteria. When the disease-free survival endpoint is defined more
closely to the STEEP criteria by including deaths as first event in
MA.17R, a smaller and non-significant improvement in
disease-free survival was observed with extended letrozole
treatment. The results of the B-42 trial are further corroborated
by two other randomised trials (DATA and IDEAL), which
compared longer and shorter durations of extended aromatase
inhibitor therapy.

Implications of all the available evidence

Considering all available evidence, it seems that the benefit from
extended aromatase inhibitor therapy is modest. Therefore,
careful assessment of potential risks and benefits is required
before recommending extended letrozole therapy to patients
with early-stage breast cancer who are disease-free after 5 years
of hormonal therapy, primarily with an aromatase inhibitor.
Further research is needed to identify biological markers that
might predict risk of late recurrence or magnitude of benefit from
extended aromatase inhibitor therapy, to optimise selection of
candidates for extended aromatase inhibitor therapy.

spontaneous menses for at least 12 months before study
entry, or age 55 or younger with no spontaneous
menses for at least 12 months before study entry and a
documented oestradiol concentration in the postmeno-
pausal range according to local institutional or laboratory
standards, or a previous documented bilateral oopho-
rectomy.

In order to have a predominantly letrozole-treated
population for enrolment in the study, we provided an
optional registration programme that offered patients
with a minimum history of 2 years of previous hormonal
therapy (either tamoxifen for <3 years or an aromatase
inhibitor) letrozole at no cost until completion of 5 years
of initial adjuvant endocrine therapy.

Eligible patients had either had breast-conserving
therapy or mastectomy with axillary lymph-node staging.
Estimated life expectancy was not an eligibility criterion,

Research Group-ICORG),
Dublin, Ireland () M Walshe);
Cancer Alliance of Nebraska
(Missouri Valley Cancer
Consortium), Omaha, NE, USA
(Prof G S Soori); CCCOP, Wichita
Cancer Center of Kansas,
Wichita, KS, USA

(Prof S R Dakhil); Georgia NCI
Community Oncology Research
Program, Atlanta, GA, USA
(Prof T E Seay); CCOP, Central
Illinois, Decatur, IL, USA

(J L Wade Ill); MedStar Franklin
Square Medical
Center/Weinberg Cancer
Institute, Baltimore, MD, USA
(ECMcCarron); Yonsei
University College of Medicine,
Seoul, South Korea (Prof S Paik);
Lombardi Comprehensive
Cancer Center, Georgetown
University Medical Center,
Washington, DC, USA

(Prof S M Swain); and Allegheny
Health Network Cancer
Institute, Pittsburgh, PA, USA
(D L Wickerham,

Prof N Wolmark)

Prof Lembersky died in April,
2017. Prof Seay died in
December, 2015

Correspondence to:

Prof Eleftherios P Mamounas,
UF Health Cancer Center at
Orlando Health, Orlando,

FL, 32806, USA
terry.mamounas@
orlandohealth.com

89



Articles

90

See Online for appendix

although the protocol suggested that investigators
should consider women who had a life expectancy of less
than 10 years—apart from in relation to the diagnosis of
breast cancer—as potentially unsuitable candidates for
the trial. Patients were required to have Eastern
Cooperative Oncology Group performance status of 0-1
and must have consented to participate by signing and
dating an appropriate institutional review board-
approved consent form that conformed to federal and
institutional guidelines.

Participants had to be randomly assigned to study
treatment within 6 months of the completion of adjuvant
hormonal therapy; they were required to have had
adjuvant hormonal therapy after breast cancer diagnosis
over a duration of 57-63 months from the first dose,
regardless of the number of missed doses. Participants
could have no clinical evidence of recurrent breast
cancer at randomisation, and had to have had bilateral
mammogram (when applicable) and bone mineral
density testing within the preceding year. They had to
have had a result for total cholesterol of grade 1 or lower
as defined by NCI Common Terminology Criteria for
Adverse Events (CTCAE) version 3.0 within the
preceding 1 or 2 years, depending on the patient’s history
of hypercholesterolaemia, use of cholesterol-lowering
interventions, or risk factors for cardiovascular events.

Patients were ineligible for inclusion in the study if
they had a history of non-traumatic osteoporotic fracture,
bilateral breast cancer including ductal carcinoma in
situ, other malignancies (except carcinoma in situ of the
colon or cervix, melanoma in situ, or squamous or basal
cell carcinoma of the skin) unless they had been disease-
free for at least 5 years before randomisation and were
deemed at low risk of recurrence by their physician.
Patients who were taking sex hormone therapy or therapy
with any hormonal drug for management of osteoporosis
were ineligible unless they discontinued such therapy
before study entry. Administration of any investigational
study drug within 30 days before study entry also made a
patient ineligible.

The study was approved by local human investigations
committees or institutional review boards in accordance
with assurances filed with and approved by the
Department of Health and Human Services. Written,
informed consent was required from each participant.

Randomisation and masking

Eligible patients were randomly assigned (1:1) to receive
either letrozole or matching placebo (appendix p 2).
Assignment to the treatment groups was stratified by
pathological node status at diagnosis (negative vs
positive), use of tamoxifen as a component of initial
adjuvant therapy (no vs yes), and lowest bone mineral
density T score in the lumbosacral spine, total hip, or
femoral neck (-2-0 or less vs higher than —2-0 SD) with a
biased-coin minimisation algorithm.” Randomisation
was done centrally by the statistical centre (Pittsburgh,

PA, USA). Patients and investigators were masked to
treatment group assignment. Letrozole and matching
placebo was supplied in bottles and each bottle was
labelled letrozole 2-5 mg or placebo.

Procedures

Patients received either letrozole 2-5 mg or placebo oral
tablet once daily, beginning within 30 days after
randomisation and ending 5 years from the date of the
first dose, regardless of any missed doses. If patients
developed grade 3—4 high cholesterol, the study drug had
to be suspended until total cholesterol returned to grade 1
or lower. The study drug had to be discontinued for any of
the following events: grade 1 or worse stroke or transient
ischaemic attack; grade 2 or worse acute coronary
syndrome or cerebrovascular ischaemia; grade 3 or worse
myocardial infarction, peripheral ischaemia, or visceral
arterial ischaemia; or if osteoporotic fracture occurred
with a T score less than —2- 5 while the patient was taking
bisphosphonates or other medication for osteoporosis.
Patients were required to have an annual physical
examination during the study. Patients were followed up
with physical examinations every 6 months during therapy
and every 12 months thereafter. Bilateral mammogram
was required every 12 months and bone mineral density
testing was required every 2 years during study treatment.
The frequency of lipid testing was decided on a patient-by-
patient basis. Adverse events (according to the CTCAE
version 3.0 and then according to version 4.0 from the
beginning of January, 2011) were assessed every 6 months
during study therapy and 6 months after the last
administered dose of the investigational study drug.

Outcomes

The primary endpoint was disease-free survival, defined
as time from randomisation to breast cancer recurrence,
second primary malignancy, or death.

Secondary endpoints were overall survival (time from
randomisation to death from any cause), breast-cancer-
free interval (time from randomisation to local, regional,
or distant recurrence of breast cancer, or contralateral
breast cancer as a first event), distant recurrence (time
from randomisation to distant recurrence of breast
cancer), incidence of osteoporotic fractures (defined as
Colles’, hip, or spinal fractures), and incidence of arterial
thrombotic events as defined by CTCAE version 4.0
(grade =1 stroke or transient ischaemic attack; grade =2
acute coronary syndrome or cerebrovascular ischaemia;
grade =3 myocardial infarction, peripheral ischaemia,
or visceral arterial ischaemia; and grade =4 selected
thromboembolic events [cerebrovascular event, arterial
insufficiency)).

Pathology reports from the study sites were reviewed
centrally to confirm breast cancer recurrence, contra-
lateral breast cancer, or second non-breast primary
malignancy. All time-to-event endpoints were measured
from the date of randomisation to the date of diagnosis
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of the specified event. Patients who were otherwise
event free were censored at the date of last follow-up.
Additionally, for the breast-cancer-free interval endpoint,
other second primary cancers and death without evidence
of recurrence were treated as censored events. Clinical
assessment was required for determining patients’ status
for all endpoints except overall survival.

Statistical analysis

The study was designed to have at least 80% power to
detect a 20% reduction in the annual disease-free survival
hazard rate with letrozole compared with placebo using a
0-05 two-sided significance level. 3840 patients were to be
enrolled. Definitive analysis was planned after the report
of the 631st disease-free-survival event for both treatment
groups combined. Four formal interim analyses were
prespecified in the statistical analysis plan, scheduled for
after 126, 252, 379, and 505 events were observed. We
originally used symmetric stopping boundaries based on
the O’Brien-Fleming method.” We added futility
boundaries for the third and fourth interim analyses*
according to recommendations from the data monitoring
committee. We wused the original O’Brien-Fleming
method for the one-sided lower boundary for superiority.
To adjust for the previous four interim analyses and
account for alpha spending, we used an adjusted two-
sided significance level of 0-0418 for the primary analysis.

We assessed differences in primary and secondary
endpoints between treatment groups using stratified
log-rank tests, controlling for stratification variables.” We
calculated hazard ratios (HRs) and corresponding
95% Cls on the basis of a stratified Cox proportional
hazards model for all time-to-event endpoints.” We tested
the assumption of proportionality of hazards for each
time-to-event outcome.” When the proportional hazards
assumption was not satisfied, we used a so-called change
point for the relative risk technique to identify the optimal
timepoint to divide the time interval into the regions in
which the proportionality of the hazards holds.” In
secondary analyses, we used the proportional hazards
model to estimate and control for the effect of additional
prognostic factors. For the analyses of secondary
endpoints, we considered two-sided p values of less than
0-05 to be significant. We tested for the presence of
treatment-by-covariate interactions, with a two-sided
p-value of less than 0-01 indicating significance. We also
did a post-hoc analysis of the effect of letrozole on disease-
free survival by bisphosphonate use at baseline.

For illustration purposes, we estimated the distribution
of disease-free survival and overall survival endpoints
using the Kaplan-Meier method™ and used the cumulative
incidence function to estimate the proportions of breast-
cancer-free interval, distant recurrence, osteoporotic
fractures, and arterial thrombotic events over time to
account for competing risks.” We also present the point
estimates and corresponding 95% CIs at the median
follow-up time. Second primary cancers (other than
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9 no clinical assessment

A 4 A 4

1953 analysed for disease-free
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survival

1950 analysed for disease-free

Figure 1: Trial profile

breast) and death without evidence of recurrence were
considered as competing events in estimating cumulative
incidence of breast-cancer-free interval events. We
considered death as first event as a competing event in
estimating cumulative incidence of distant recurrence,
osteoporotic fractures, and arterial thrombotic events.

Definitive analysis, which was triggered by observing
631 disease-free survival events, was based on the
intention-to-treat principle, with all randomly assigned
patients analysed, regardless of eligibility or protocol
compliance. We excluded patients with no follow-up and
those not at risk for the primary endpoint (metastases at
time of randomisation or first non-death event within
30 days from randomisation) from all analyses. We did all
statistical analyses using SAS (version 9.4). The analyses
reported include all data received as of Aug 25, 2016.

This study is registered with ClinicalTrials.gov, number
NCT00382070.

Role of the funding source

The funders of the study had no role in the study design,
data collection, data analysis, data interpretation, or
writing of the report. EPM, HB, and J-HJ had access to
the raw data. The corresponding author had full access to
all the data in the study and had final responsibility for
the decision to submit for publication.

Results

Between Sept 28, 2006, and Jan 6, 2010, 3966 patients
were randomly assigned at 158 participating institutions
(figure 1; appendix pp 3-6). Median time from original
diagnosis to random assignment was 5-6 years
(IQR 5-4-5-8). Distribution of baseline characteristics
was well balanced between the two treatment groups
(table 1). The median duration of aromatase inhibitor
treatment in all patients in the first 5 years after diagnosis
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Placebo group Letrozole group
(n=1983) (n=1983)
Age at randomisation, years
<60 675 (34-0%) 685 (34-5%)
260 1308 (66-0%) 1298 (65-5%)
Race
White 1840 (92-8%) 1848 (93-2%)
Black 81 (4-1%) 70 (3:-5%)
Asian 39 (2:0%) 39 (2:0%)
Other or unknown 23 (1-2%) 26 (13%)
Pathological node status
Negative 1134 (57-2%) 1145 (57-7%)
Positive 849 (42-8%) 838 (42:3%)

Lowest bone mineral density T score
-2:00rless 493 (24-9%) 489 (24-7%)
Higher than-2.0 1490 (75-1%) 1494 (75-3%)

Duration of tamoxifen before randomisation, months

0 1212 (61-1%) 1207 (60-9%)
1to12 164 (8:3%) 150 (7-6%)
13t024 254 (12-8%) 259 (13-1%)
25t036 353 (17-8%) 367 (18:5%)
Surgery type

Lumpectomy 1208 (60-9%) 1201 (60-6%)
Mastectomy 775 (39-1%) 782 (39-4%)
HER2 status

Positive 278 (14-0%) 287 (14-5%)
Negative 1547 (78-0%) 1546 (78-0%)
Not done or unknown 158 (8-0%) 150 (7-6%)

Duration of aromatase inhibitor before randomisation, months

<36 412 (20-8%)* 399 (20-1%)
37t0 48 192 (9-7%) 207 (10-4%)
49t0 60 992 (50-0%) 970 (48-9%)
>60 387(19:5%) 407 (20-5%)

Data are n (%). *Duration was unknown for one patient in this category.

Table 1: Baseline characteristics

was 60 months (IQR 40-60); median duration of
aromatase inhibitor treatment was 36 months (31-47) for
women previously treated with tamoxifen and 60 months
(60-61) for women not previously treated with tamoxifen.
Seven patients assigned to the letrozole group were
excluded from all analyses because they were not at risk
for the primary endpoint, and 36 patients (19 in the
placebo group, 17 in the letrozole group) were excluded
from all analyses because there were no available follow-
up data. Of 3923 patients with follow-up data, 20 (1%) did
not have a clinical assessment for the duration of the
follow-up (11 in the placebo group, nine in the letrozole

group) and were therefore excluded from the analyses of
all disease-related endpoints except for overall survival.
Median duration of follow-up for the 3923 patients
included in the analyses was 6-9 years (IQR 6-1-7-5).

Median duration of treatment was 59-8 months
(IQR 32-6-60-0) in the placebo group and 59-8 months
(32-3-60-0) in the letrozole group. Of 3923 patients,
47 (1%) did not begin study treatment (30 in the placebo
group, 17 in the letrozole group). Overall, 1228 (63%) of
1964 patients in the placebo group and 1181 (60%) of
1959 patients in the letrozole group completed 5 years
of therapy in this study, as defined by the protocol. The
main reasons for treatment discontinuation were
withdrawal or refusal (250 [13%)] of 1964 patients in the
placebo group vs 271 [14%] of 1959 patients in the letrozole
group), adverse events (140 [7%] vs 189 [10%)]), disease
progression (102 [5%)] vs 81 [4%)]), other complicating
disease or death (53 [3%] vs 52 [3%)]), and declining bone
density or osteoporotic fracture (16 [1%] vs 27 [1%)]).

There were 631 disease-free survival events recorded
among 3903 patients included in the analyses of
disease-free survival (339 events in the placebo group vs
292 events in the letrozole group). Letrozole treatment
did not significantly increase disease-free survival
compared with placebo (HR 0-85, 95% CI 0-73-0-999;
p=0-048). The 7-year disease-free survival point estimates
were 81-3% (95% CI 79-3-83-1) for placebo and 84-7%
(95% CI 82-9-86-4) for letrozole (figure 2A).

The primary differences in the frequency of disease-free
survival events between the placebo and letrozole groups
were observed in distant recurrence (87 vs 61 events) and
in contralateral breast cancer (59 vs 30 events; table 2).

There were 310 deaths during the study (146 in the
placebo group and 164 in the letrozole group). There was
no significant difference in overall survival with letrozole
compared with placebo (HR 1-15, 95% CI 0-92-1-44;
p=0-22). 7-year overall survival point estimates were
92-3% (95% CI 90-9-93-5) for placebo and 91-8%
(90-4-93-0) for letrozole (figure 2B). 93 patients died
from breast cancer (47 in the placebo group, 46 in the
letrozole group; appendix p 7).

There were 306 breast-cancer-free interval events
(179 in the placebo group, 127 in the letrozole group).
There was a significant reduction in breast-cancer-free
interval events in the letrozole group compared with
placebo (HR 0-71, 95% CI 0-56-0-89, p=0-0027). The
7-year cumulative incidence of breast-cancer-free interval
events was 10% (95% CI 8-6-11-5) in the placebo group
and 6-7% (5-6-8-0) in the letrozole group (figure 3A).

There were 175 distant recurrences (102 in the placebo
group, 73 in the letrozole group; appendix p 8). There was
a significant 28% reduction in the rate of distant
recurrences in the letrozole group compared with placebo
(HR 0-72, 95% CI 0-53-0-97, p=0-030). However, there
was non-proportionality of hazards in the treatment
groups (p=0-012) with a change point for the relative risk
of 4-1 years. We observed no difference in the risk of
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distant recurrence events before 4-1 years (HR 1-00,
95% CI 0-70-1-42, p=0-98), but there was a significant
reduction in the rate of distant recurrence events in the
letrozole group as compared with placebo after 4-1 years
(0-32, 0-17-0-59, p=0-0003). The 4-year cumulative
incidence of distant recurrences was 3-2% (95% CI
2-5-4-0) in the placebo group and 3-1% (2-4—4-0) in the
letrozole group. 7-year cumulative incidence of distant
recurrences was 5-8% (95% CI 4-7-7-0) in the placebo
group and 3-9% (3-14-9) in the letrozole group
(figure 3B).

There were 169 osteoporotic fractures (78 in the placebo
group and 91 in the letrozole group), with no significant
difference in the development of osteoporotic fractures
between groups (HR 1-19, 95% CI 0-88-1-60, p=0-27).
7-year cumulative incidence of osteoporotic fractures was
4-8% (95% CI 3-8-6-0) in the placebo group and 5-4%
(4-3-6-6) in the letrozole group.

There were 130 reported arterial thrombotic events
(59 in the placebo group and 71 in the letrozole group).
Although treatment with letrozole did not result in a
significant overall increase in arterial thrombotic events
compared with placebo (HR 1-21, 95% CI 0-85-1-70,
p=0-29), a proportionality of the hazards assumption
was not satisfied (p=0-007). We identified a change point
of 2-5 years for the relative risk of arterial thrombotic
events. There was no significant difference in the risk of
arterial thrombotic events with letrozole compared with
placebo before 2-5 years (HR 0-55, 95% CI 0-30-1-01,
p=0-054), but a significant increase in risk after 2-5 years
(1-85, 1-18-2-88, p=0-0069). The 2-5-year cumulative
incidence of arterial thrombotic events was 1-6% (95% CI
1-1-2-2) in the placebo group and 0-9% (0-5-1-4) in the
letrozole group. 7-year cumulative incidence was 3-4%
(2-6—4-4) in the placebo group and 4-0% (3-1-5-0) in the
letrozole group (figure 3C).

The effect of treatment on disease-free survival
persisted in the multivariable analysis (HR 0-86, 95% CI
0-73-1-00; p=0-0501) after adjustment for the prognostic
factors of age (p<0-0001), pathological node status
(p=0-0005), previous tamoxifen use (p=0-0035), and type
of surgery (p=0-0098; table 3).

There were no significant differences in the effect of
letrozole on disease-free survival by age, pathological node
status, previous tamoxifen use, type of surgery, or lowest
bone mineral density score (figure 4). The effect of letrozole
was similar for different categories of age and pathological
node status. Although no significant treatment by factor
interactions were identified, the effect of letrozole seemed
more pronounced in patients who had received previous
tamoxifen versus those who had not, in those who had
mastectomy versus lumpectomy, and in those with lowest
bone mineral density score of =20 or lower versus higher
than —2-0. Additionally, the absolute 7-year differences
between treatment groups were small for disease-free
survival (2-1-6-4%), breast-cancer-free interval event
(2-8—4-5%), and distant recurrences (0-6—4-6%; table 4).
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(number censored)

Placebo 1964 (0) 1902 (46) 1791 (106) 1528 (318) 291 (1530)
Letrozole 1959 (0) 1902 (37) 1781(92) 1499 (328) 287 (1511)
Figure 2: Disease-free survival (A) and overall survival (B)
HR=hazard ratio.
Placebo group  Letrozole group
(n=1953) (n=1950)
Distant recurrence 87 (4:5%) 61 (3:1%)
Local recurrence 33(1-7%) 36 (1-8%)
Contralateral breast cancer 59 (3-:0%) 30 (1-5%)
Second non-breast primary cancer 112 (5:7%) 104 (5-3%)
Death 48 (2:5%) 61 (3-1%)
Total first event 339 (17-4%) 292 (15-0%)
Alive, event free 1614 (82-6%) 1658 (85:0%)
Data are n (%).
Table 2: Type of first events
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Figure 3: Cumulative incidence of secondary outcomes
(A) Cumulative incidence of breast-cancer-free interval (BCFI). (B) Cumulative incidence of distant recurrence.
(C) Cumulative incidence of arterial thrombotic events. HR=hazard ratio.
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In a post-hoc analysis, 1393 (35-7%) of patients
reported using bisphosphonates at baseline (701 in the
placebo group and 692 in the letrozole group):
577 (60-5%) of 954 patients with a lowest bone mineral
density score of -2 or lower (294 in the placebo group,

283 in the letrozole group) and 816 (27-7%) of
2949 patients with a lowest bone mineral density score of
higher than -2 (407 in the placebo group and 409 in the
letrozole group) used bisphosphonates at baseline. The
effect of treatment among bisphosphonate users at
baseline was consistent with the overall treatment effect
in those with lowest bone mineral density score of —2-0
or lower (HR 0-76, 95% CI 0-51-1-12) and in those with
lowest bone mineral density score of higher than -2-0
(0-92, 0-64-1-32). Among 1393 participants taking
bisphonates at baseline, 1381 (99%) planned to continue
bisphosphonate use during and after randomisation.

Toxicity information was available for 3874 (99%) of
3923 patients with available follow-up data (1933 [98%] of
patients in the placebo group and 1941 [99%] of patients
in the letrozole group) and was similar between both
groups (table 5; appendix pp 9-19). The most common
grade 3 adverse events were arthralgia (47 [2%] in the
placebo group, 50 [3%)] in the letrozole group) and back
pain (44 [2%] in the placebo group, 38 [2%] in the letrozole
group). The most common grade 4 adverse event in the
placebo group was thromboembolic event (eight [<1%])
and the most common grade 4 events in the letrozole
group were urinary tract infection, hypokalaemia, and
left ventricular systolic dysfunction (four [<1%] each). For
104 (3%) patients, their worst adverse event was grade 4
(53 in the placebo group, 51 in the letrozole group) and
for 51 (1%), a grade 5 adverse event was their worst event
(26 in the placebo group, 25 in the letrozole group).
There were 21 serious adverse events reported among
18 patients that were reported by study staff as possibly or
probably related to treatment (eight in the placebo group,
ten in the letrozole group; appendix p 20). Among these
21 serious adverse events, four were grade 3 events
(one in the placebo group, three in the letrozole group),
16 grade 4 events (seven in the placebo group, nine in the
letrozole group), and one grade 5 left ventricular systolic
dysfunction reported in the letrozole treatment group.
The most frequent drug-related serious adverse event
reported among patients randomly assigned to the
placebo group was a thromboembolic event (three events,
grade 4). The most frequent drug-related serious adverse
events reported among patients randomly assigned to
receive letrozole were other nervous system disorders
(two events, grade 4).

Discussion

To our knowledge, the NSABP B-42 trial is the largest
to investigate extended adjuvant aromatase inhibitor
therapy in patients who were disease-free after 5 years of
endocrine therapy, most of whom had been treated with
an aromatase inhibitor. Our findings did not show a
significant prolongation of disease-free survival with
extended letrozole therapy. At first glance, our results
appear discordant with those reported from the MA.17R
trial,” which enrolled 1918 postmenopausal women with
primary breast cancer who were free of recurrent disease
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Numberof  Number of Hazard ratio
patients disease-free (95% Cl); p value
(n=3903) survival events
Treatment
Placebo 1953 339 (17-4%)
Letrozole 1950 292 (15-0%) 0-86 (0-73-1-00);
p=0-0501
Age, years
<60 1344 163 (12-1%)
=60 2559 468 (183%) 1.55(1-29-1-86);
p<0-0001
Pathological node status
Negative 2240 322 (14-4%)
Positive 1663 309 (18-6%) 133 (1:13-1:56);
p=0-0005
Received tamoxifen
No 2377 421(17-7%)
Yes 1526 210 (13-8%) 0-78 (0-66-0-92);
p=0-0035
Surgery type
Lumpectomy 2374 348 (14-7%)
Mastectomy 1529 283 (18:5%) 1.24 (1.05-1-45);

p=0-0098

Table 3: Multivariable analysis for disease-free survival

after receiving 4-5-6 years of adjuvant aromatase
inhibitor therapy, preceded in most patients by 5 years of
tamoxifen treatment. In MA.17R, patients were randomly
assigned to receive 5 years of placebo or letrozole within
2 years of completion of aromatase inhibitor therapy.
With a median follow-up of 6-9 years and 165 disease-free
survival events reported, the study showed a significant
reduction in disease-free survival events in favour of
letrozole (HR 0-66, p=0-01; 5-year disease-free survival
was 91% in the placebo group, 95% in the letrozole
group). However, the definition of disease-free survival
in MA.17R included only breast cancer recurrence and
contralateral breast cancer as events, which corresponds
to the STandardized definitions for Efficacy End points
(STEEP)® breast-cancer-free interval-definition employed
in B-42 (HR 0-71, p=0-003). In a disease-free survival
analysis’ that also included deaths from any cause as first
events, but not other non-breast second primary cancers,
the MA.17R trial did not show a significant improvement
with extended letrozole (HR 0- 80, p=0-06; 5-year disease-
free survival was 88% in the placebo group, 90% in the
letrozole group). Neither the MA.17R nor B-42 trials
showed significant differences in overall survival with
extended letrozole treatment. Thus, although extended
letrozole treatment significantly reduced recurrence and
distant recurrence in both trials, only a modest, non-
significant reduction in disease-free survival as defined
by the STEEP criteria was achieved.” Although reductions
in breast cancer recurrence reflect the biological effect

Placebo (n/N) Letrozole (n/N) HR (95% CI) Pinteraction
Node
Negative 174/1116 148/1124 —e——i 0-86 (0-69-1-07) 099
Positive 165/837 144/826 | AE— 0-85 (0-68-1-06)
Previous tamoxifen
No 221/1193 200/1184 — 1 0-91(0-75-1-10) 027
Yes 118/760 92/766 * 0-75 (0-57-0-99)
T-score
-2.0 or less 71/473 * 0-70 (0-52-0-96) 0-16
Higher than-2-0 242/1472 221/1477 —<e—1— 0-92 (0-76-1-10)
Age, years
<60 761677 - | 0-86 (0-63-117) 0-87
260 252/1286 216/1273 —— 0-84 (0-70-1-01)
Surgery
Lumpectomy 182/1192 166/1182 ——e—1— 0-92 (0-74-113) 027
Mastectomy 157/761 126/768 —_—— 0-76 (0-60-0-96)
All patients 339/1953 292/1950 I 0-85(0-73-0-999)
f 1
0-5 1.0 20
+— —>
Favours letrozole Favours placebo

Figure 4: Subgroup analyses of disease-free survival
n is the number of events and N is the number of patients. HR=hazard ratio.
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7-year disease-free survival

7-year cumulative incidence,
breast-cancer-free interval

7-year cumulative incidence,

distant recurrence

Placebo

Letrozole

Placebo

Letrozole

Placebo

Letrozole

Negative

Positive

No

Yes

-2-0or less

Higher than-2.-0

Pathological node status

Previous tamoxifen

83-4% (80-9-85.7)
78-4% (75-2-813)

79-8% (77:1-82-1)
837% (80-6-86-3)

Lowest bone mineral density T score

77-9% (73-4-81-7)
82-4% (80-1-84-4)

86.5% (84-2-88.5)
82-4% (79-4-85-0)

82:0% (79-4-84:3)
88.8% (86-2-91.0)

84-3% (80-2-87-6)
84-9% (82-8-86.7)

8.2% (6-5-10-0)

12-4% (10-1-15-0)

9-9% (8-2-11-8)

10-0% (7-8-125)

93% (6-9-12:3)
10-2% (8:5-11-9)

9-5% (7-3-12-1)
10-2% (8-5-121)

8:7% (7:0-10-5)
12:0% (9-6-14-6)

5:3% (4-0-6-8)
8.7% (6-8-10-8)

6-8% (5:4-8:5)
6-5% (4-8-8-5)

57% (3:6-8:5)
7-1% (5-8-8-5)

67% (4-9-8-9)
67% (5-4-8-3)

6-2% (4-8-7-9)
7-5% (57-9-5)

3-6% (2-5-4-9)
8.7% (6-8-10-9)

59% (4-5-7-4)
56% (4-0-7-6)

7-3% (5-1-9-9)
53% (41-6-6)

5-9% (4-2-8-0)
57% (4-4-72)

31% (2:2-4-3)
10-0% (7-8-12-4)

2:2% (1-4-32)
6-3% (4.7-8-2)

3-6% (2-6-4-9)
4-4% (31-61)

2.7% (1.5-4-6)
4-3% (33-5'5)

43% (2:9-6-2)
3.7% (2-8-4-9)

2:5% (1.7-3-5)
6-1% (4-5-8-1)

Age, years

<60 86-0% (82:9-88-6)  88-1% (85-2-90-5)

260 78.8% (76:3-812)  83-0% (80-6-85-1)

Surgery type

Lumpectomy 83-4% (80-9-85-6)  85-7% (83-3-877)

Mastectomy 78:0% (74-6-81-.0)  83-3% (80-3-85:9)
Data are % (95% Cl).

Table 4: 7-year disease-free survival and cumulative incidence of breast cancer-free interval and distant recurrence

of extended-duration endocrine therapy, traditionally
defined disease-free survival captures the overall clinical
effect in the study populations of postmenopausal
patients, some with pre-existing comorbidities and at
risk of non-breast cancer-related events.

The results from B-42 are corroborated by two other
randomised trials of extended adjuvant endocrine therapy
that have recently reported their results: the DATA trial®
and the IDEAL trial.® In the DATA trial,’ postmenopausal
women with hormone receptor-positive early-stage breast
cancer and no signs of disease recurrence after 2-3 years of
adjuvant tamoxifen were randomly assigned to receive
either 3 or 6 years of anastrozole. The primary study
endpoint was disease-free survival starting more than
3 years after random assignment (adapted disease-free
survival). Of 1860 eligible patients, 1660 were disease-free 3
years after random assignment. The 5-year adapted disease-
free survival was 83-1% (95% CI 80-0-86-3) in the 6-year
group and 79-4% (76-1-82-8) in the 3-year group (HR
0-79, 95% CI 0-62-1-02; p=0-066). On the basis of these
findings, the authors did not recommend the use of
extended adjuvant aromatase inhibition after 5 years of
sequential endocrine therapy in all postmenopausal
women with hormone-receptor-positive breast cancer. In
the IDEAL trial,® postmenopausal patients with hormone-
receptor-positive breast cancer were randomly allocated to
receive either 2-5 or 5 years of letrozole after the initial
5 years of any endocrine therapy. 1824 patients were
assigned to receive either 2-5 years (n=909) or 5 years
(n=915) of letrozole treatment. With a median follow-up of
6- 6 years, there was no significant difference in disease-free

survival between the two groups (HR 0-92, 95% CI
0-74-1-16). No significant differences were reported in
overall survival or distant metastasis-free survival between
groups, but a significant reduction in the occurrence of
second primary breast cancer was associated with 5 years of
extended treatment (HR 0-39, 95% CI 0-19-0-81). The
authors concluded that there was no superiority of 5 years
over 2-5 years of extended adjuvant letrozole therapy after
an initial 5 years of adjuvant endocrine therapy. Because
both of the above trials assessed shorter differences in the
duration of extended endocrine therapy compared with the
B-42 trial (2-5-3 years vs 5 years), their findings of no
significant disease-free survival improvement with the
longer regimen are not surprising in the context of the
B-42 results.

More recently, two other trials (ABCSG-16" and SOLE")
investigated extended adjuvant aromatase inhibitor
therapy in women with postmenopausal breast cancer.
In the ABSCG-16 trial," 3484 postmenopausal women
with stage I-III, hormone-receptor-positive breast cancer
who had completed 5 years of endocrine therapy with
tamoxifen, an aromatase inhibitor, or tamoxifen followed
by an aromatase inhibitor, were randomly assigned to
receive 2 years or 5 years of anastrozole. With median
follow-up of 106 months, there were no significant
differences in disease-free survival between the
two groups (HR 1-007, 95% CI 0-87-1-16; p=0-925). The
authors concluded that two additional years of anastrozole
were sufficient for efficacy after 5 years of adjuvant
endocrine therapy, because five additional years of
anastrozole did not yield additional outcome benefit and
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Placebo group (n=1933) Letrozole group (n=1941)
Grade 1-2 Grade 3 Grade 4 Grade 5 Grade1-2  Grade3 Grade 4 Grade 5

Total 219 (11%) 418 (22%)  53(3%) 26 (1%) 263 (14%) 486 (25%) 51 (3%) 25 (1%)
Arthralgia 253 (13%) 47 2%) 0 0 296 (15%) 50 (3%) 0 0
Myalgia 99 (5%) 19 (1%) 0 0 133 (7%) 16 (1%) 0 0
Back pain 0 44.(2%) 0 0 0 382%) O 0
Fracture 0 29 (2%) 0 0 0 36 (2%) 2 (<1%) 0
Hypertension 0 27 (1%) 2 (<1%) 0 0 27 (1%) 1(<1%) 0
Dyspnoea 0 22 (1%) 1(<1%) 0 0 29 (1%) 2 (<1%) 0
Thromboembolic event 15 (1%) 9 (<1%) 8(<1%) O 11 (1%) 9(<1%)  1(<1%) 0

Hot flushes 0 16 (1%) 0 (0] 0 28 (1%) 0 0
Cataract 0 20 (1%) 0 0 0 21 (1%) 0 0
Urinary tract infection 0 17 (1%) 2 (<1%) 0 0 18 (1%) 4 (<1%) 0
Atrial fibrillation 0 16 (1%) 1(<1%) 0 0 20 (1%) 0 0
Fatigue 0 17 (1%) 0 0 0 20 (1%) 0 0
Syncope 0 16 (1%) 0 0 0 21 (1%) 0 0
Anaemia 0 11 (1%) 5(<1%) 0 0 17 (1%) 2 (<1%) 0
Lung infection 0 13 (1%) 2 (<1%) 4 (<1%) 0 14 (1%) 0 0
Myocardial infarction 0 11 (1%) 2 (<1%) 2 (<1%) 0 11 (1%) 1(<1%) 0
Dizziness 0 15 (1%) 0 0 0 11 (1%) 0 0
Diarrhoea 0 16 (1%) 0 0 0 9 (<1%) 0 0
Heart failure 0 6 (<1%) 1(<1%) 1(<1%) 0 14 (1%) 2 (<1%) 1(<1%)
Pain 0 11 (1%) 0 0 0 14 (1%) 0 0
Depression 0 4 (<1%) 6 (<1%) 0 0 12 (1%) 2 (<1%) 0
Hyperglycaemia 0 8 (<1%) 0 0 0 14 (1%) 2 (<1%) 0

Skin infection 0 12 (1%) 0 0 0 11 (1%) 1(<1%) 0
Headache 0 11 (1%) 0 0 0 12 (1%) 0 0
Abdominal pain 0 9 (<1%) 0 0 0 13 (1%) 0 0

Left ventricular systolic dysfunction 0 5 (<1%) 2 (<1%) 0 0 10 (1%) 4 (<1%) 1(<1%)
Other infections 0 15 (1%) 0 1(<1%) 0 5 (<1%) 0 0
Other surgical and medical procedures 0 11 (1%) (0] 0 0 10 (1%) 0 0
Hyponatraemia 0 11 (1%) 2 (<1%) 0 0 6 (<1%) 1(<1%) 0

Table 5: Most common adverse events

did add toxicity. In the SOLE multicentre, open-label,
randomised, phase 3 trial,® 4884 postmenopausal
women with hormone-receptor-positive, lymph-node-
positive, and operable breast cancer who had completed
4-6 years of adjuvant endocrine therapy were randomly
assigned to receive either continuous letrozole for 5 years
or intermittent letrozole for 9 months followed by a
3-month break in years 1-4 and then continuous letrozole
for all 12 months of year 5. After a median follow-up of
60 months, there was no significant difference in disease-
free survival between the two groups (HR 1-08, 95% CI
0-93-1-26; p=0-31) and incidence of adverse events was
similar between the two groups.” Thus, the results of
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the SOLE trial support the safety of intermittent
administration of extended aromatase inhibitor therapy.
These two trials help to refine the optimal duration of
extended aromatase inhibitor therapy after 5 years of
endocrine therapy.

Our finding in the B-42 trial that most of the reduction
in distant recurrence events occurred after 4 years is of
interest and is also a potential limitation of this study,
because this reduction with extended letrozole therapy
might continue to increase with additional follow-up. At
the same time, the increase in arterial thrombotic events
with letrozole after 2- 5 years requires additional follow-up
to determine whether the incidence of arterial thrombotic
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events will continue to increase. A systematic review” of
randomised controlled trials that compared aromatase
inhibitors and tamoxifen as primary adjuvant endocrine
therapy in postmenopausal women showed that longer
duration of aromatase inhibitor use was associated with
increased odds of developing cardiovascular disease (odds
ratio 1-26, p<0-001) and bone fractures (1-47, p<0-001)
but decreased odds of venous thrombosis (0- 55, p<0-001)
and endometrial carcinoma (0- 34, p<0-001). Furthermore,
5 years of aromatase inhibitor use was associated with
an increased odds of death without recurrence as
compared with 5 years of tamoxifen alone or tamoxifen
for 2-3 years followed by an aromatase inhibitor for
2-3 years, although this was not statistically significant
(1-11, p=0-09). These observations might partially explain
the absence of benefit in overall survival in any of the
extended aromatase inhibitor trials, despite the observed
reductions in breast cancer recurrence in B-42 and
MA.17R.

Given the modest effect of extended letrozole on
disease-free survival, it is important to identify patient
subgroups at increased risk of recurrence or those who
might receive greater proportional benefit from extended
endocrine therapy. Our multivariable analysis showed
that age, pathological node status, previous tamoxifen
use, and type of surgery were independent predictors of
disease-free survival. The effect of extended letrozole was
more pronounced in patients who had had a mastectomy,
those who had received previous tamoxifen, and those
with a lowest bone mineral density score of —2-0 or
less; however, these differences in treatment effect were
not statistically significant. Furthermore, there was no
evidence to suggest that the effect of extended letrozole
treatment was associated with bisphosphonate use at
baseline. Thus, in the B-42 trial, baseline clinico-
pathological factors and patient and treatment
characteristics did not help predict any subgroups of
patients that might benefit from extended endocrine
therapy.

During the past few years, several attempts have been
made to refine risk of late recurrence of breast cancer
after 5 years of endocrine therapy. These attempts include
the development of clinico-pathological algorithms,?
assessment of circulating tumour cell counts,” and
assessment of several commercially available genomic
classifiers, some of which might also predict which
patients could benefit from extended endocrine
therapy.*® Incorporating such approaches into the
clinical decision-making algorithm for recommending
extended endocrine therapy could improve patient
selection and optimise the risk-to-benefit ratio. Correlative
science studies using B-42 tumour tissue are currently
being planned.

Our findings suggest that careful assessment of the
risks and potential benefits of extended letrozole therapy
is required before recommending this treatment to any
patients with early-stage breast cancer. This assessment

should include patient and tumour characteristics,
existing comorbidities, information about bone mineral
density, and tolerance of aromatase inhibitor treatment
in the initial 5 years of treatment for breast cancer.
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