
Articles
eClinicalMedicine
2023;58: 101901

Published Online xxx

https://doi.org/10.
1016/j.eclinm.2023.
101901
Extended adjuvant aromatase inhibition after sequential
endocrine therapy in postmenopausal women with breast
cancer: follow-up analysis of the randomised phase 3
DATA trial
Vivianne C. G. Tjan-Heijnen,a,∗ SennaW.M. Lammers,a SandraM. E. Geurts,a Ingeborg J. H. Vriens,a Astrid C. P. Swinkels,b Carolien H. Smorenburg,c

Maurice J. C. van der Sangen,d Judith R. Kroep,e Hiltje de Graaf,f Aafke H. Honkoop,g Frans L. G. Erdkamp,h Wilfred K. de Roos,i Sabine C. Linn,c,j and
Alexander L. T. Imholz,k on behalf of the Dutch Breast Cancer Research Group (BOOG) for the DATA Investigators

aDepartment of Medical Oncology, Maastricht University Medical Centre, GROW, Maastricht University, Maastricht, the Netherlands
bClinical Research Department, Netherlands Comprehensive Cancer Organisation (IKNL), Nijmegen, the Netherlands
cDepartment of Medical Oncology, Netherlands Cancer Institute, Amsterdam, the Netherlands
dDepartment of Radiation Oncology, Catharina Hospital, Eindhoven, the Netherlands
eDepartment of Medical Oncology, Leiden University Medical Centre, Leiden, the Netherlands
fDepartment of Medical Oncology, Medical Centre Leeuwarden, Leeuwarden, the Netherlands
gDepartment of Medical Oncology, Isala Clinics, Zwolle, the Netherlands
hDepartment of Medical Oncology, Zuyderland Medical Centre Heerlen-Sittard-Geleen, Location Sittard-Geleen, Geleen, the Netherlands
iDepartment of Surgery, Gelderse Vallei Hospital, Ede, the Netherlands
jDepartment of Pathology, University Medical Centre Utrecht, Utrecht, the Netherlands
kDepartment of Medical Oncology, Deventer Hospital, Deventer, the Netherlands

Summary
Background The DATA study evaluated the use of two different durations of anastrozole in patients with hormone
receptor-positive breast cancer who were disease-free after 2–3 years of tamoxifen. We hereby present the follow-up
analysis, which was performed after all patients reached a minimum follow-up of 10 years beyond treatment
divergence.

Methods The open-label, randomised, phase 3 DATA study was performed in 79 hospitals in the Netherlands
(ClinicalTrials.gov, number NCT00301457). Postmenopausal women with hormone receptor-positive breast cancer
who were disease-free after 2–3 years of adjuvant tamoxifen treatment were assigned to either 3 or 6 years of
anastrozole (1 mg orally once a day). Randomisation (1:1) was stratified by hormone receptor status, nodal status,
HER2 status, and prior tamoxifen duration. The primary outcome was adapted disease-free survival, defined as
disease-free survival from 3 years after randomisation onwards. Adapted overall survival was assessed as a
secondary outcome. Analyses were performed according to the intention-to-treat design.

Findings Between June 28, 2006, and August 10, 2009, 1912 patients were randomly assigned to 3 years (n = 955) or 6
years (n = 957) of anastrozole. Of these, 1660 patients were eligible and disease-free at 3 years after randomisation.
The 10-year adapted disease-free survival was 69.2% (95% CI 55.8–72.3) in the 6-year group (n = 827) and 66.0% (95%
CI 62.5–69.2) in the 3-year group (n = 833) (hazard ratio (HR) 0.86; 95% CI 0.72–1.01; p = 0.073). The 10-year adapted
overall survival was 80.9% (95% CI 77.9–83.5) in the 6-year group and 79.2% (95% CI 76.2–81.9) in the 3-year group
(HR 0.93; 95% CI 0.75–1.16; p = 0.53).

Interpretation Extended aromatase inhibition beyond 5 years of sequential endocrine therapy did not improve the
adapted disease-free survival and adapted overall survival of postmenopausal women with hormone receptor-positive
breast cancer.
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Research in context

Evidence before this study
At the start of our study in June 2006, six trials had shown
that treatment with an aromatase inhibitor, either upfront for
5 years or sequentially after 2–3 years of tamoxifen for a total
endocrine therapy duration of 5 years, was superior to 5 years
of tamoxifen monotherapy in postmenopausal women with
hormone receptor-positive breast cancer (ATAC, BIG 1–98,
IES, ITA, ABCSG-8, and ARNO-95). Furthermore, four other
trials had shown that extending the treatment duration of
the initial 5 years of tamoxifen with either an additional 5
years of tamoxifen or 5 years of an aromatase inhibitor
resulted in an improved outcome (aTTom, ATLAS, MA.17, and
NSABP B-33). However, at that point in time, the benefit of
extending endocrine therapy with an aromatase inhibitor in
postmenopausal women with hormone receptor-positive
breast cancer who had already received an aromatase inhibitor
as part of the first 5 years of adjuvant endocrine therapy was
unknown.

Added value of this study
The randomised, phase III DATA study evaluated whether 6
years of aromatase inhibitor therapy is more effective than 3
years of aromatase inhibitor therapy in postmenopausal
women with hormone receptor-positive breast cancer who

remained free of disease recurrence after 2–3 years of adjuvant
tamoxifen, showing no improvement in both disease-free
survival and overall survival.
In contrast to the DATA study, both the GIM4 study and the
NSABP B-42 study showed a statistically significant disease-
free survival benefit of extended aromatase inhibitor therapy
in postmenopausal women who had been treated with an
aromatase inhibitor as part of their first 5 years of endocrine
treatment. The effect sizes for the disease-free survival benefit
of all three studies (DATA, GIM4, and NSABP B-42) were
however comparable.

Implications of all the available evidence
Extended aromatase inhibition may produce a disease-free
survival benefit in postmenopausal women who already
received 5 years of endocrine therapy that included an
aromatase inhibitor. The size of this disease-free survival
benefit in the entire population of postmenopausal women
with hormone receptor-positive breast cancer, however,
remains to be defined. A meta-analysis including all studies
on extended aromatase inhibition might provide additional
insight into this overall benefit, and might furthermore
provide additional insight into the benefit of extended
aromatase inhibition in specific subgroups of patients.
Introduction
Hormone receptor-positive breast cancer is the most
common subtype of breast cancer in women, account-
ing for 75% of all breast cancers.1 Although the relative
survival has increased over the past decades and is
considered rather good, patients remain at risk of
recurrence for many years after diagnosis.2,3 In patients
who received 5 years of adjuvant endocrine therapy
without signs of disease recurrence, the 20-year risk of
developing distant recurrences ranged from 13% for
patients with T1 disease and no lymph nodes involved to
41% for patients with T2 disease and 4 to 9 nodes
involved.3 Furthermore, more than half of all distant
recurrences occurred beyond the first 5 years of endo-
crine therapy.

Considering the long-term risk of recurrence, several
studies have evaluated the use of extended endocrine
therapy beyond 5 years of treatment.4–12 In patients who
received 5 years of adjuvant tamoxifen, extended endo-
crine therapy with either tamoxifen or an aromatase
inhibitor resulted in an improved outcome.4–6 In post-
menopausal women, aromatase inhibitors, either
upfront or sequentially after 2–3 years of tamoxifen for a
total duration of 5 years, have shown to improve 10-year
breast cancer and all-cause mortality rates by an average
absolute benefit of 2% when compared with 5 years of
tamoxifen.13 However, in patients who already received
an aromatase inhibitor as part of the initial 5 years of
endocrine therapy, the benefit of extended treatment
with an aromatase inhibitor still remained to be eluci-
dated. Therefore, trials investigating the extended use of
aromatase inhibitors in this group of patients were
initiated.7–12

One of these studies was the DATA study.7 In
the DATA study, postmenopausal women with hor-
mone receptor-positive breast cancer with no signs of
disease recurrence after 2–3 years of adjuvant tamoxifen
were randomly assigned to either 3 or 6 years of anas-
trozole treatment. Of 1860 eligible patients, 1660 were
disease-free at 3 years after randomisation, corre-
sponding to the moment of treatment divergence. At the
primary analysis, the 5-year adapted disease-free survival
beyond treatment divergence was 83.1% in the 6-year
treatment group and 79.4% in the 3-year treatment
group with a hazard ratio (HR) of 0.79 (95% confidence
interval (CI) 0.62–1.02; p = 0.066).

Here, we present the follow-up analysis of the DATA
study, which was performed after all patients reached a
minimum adapted follow-up of 10 years beyond treat-
ment divergence, corresponding to 13 years beyond date
of randomisation and about 15–16 years beyond date of
primary breast cancer diagnosis.
www.thelancet.com Vol 58 April, 2023
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Methods
Study design and participants
The DATA study was an open-label, randomised, phase 3
trial that enrolled postmenopausal women with hormone
receptor-positive early breast cancer from 79 hospitals in
the Netherlands between June 2006 and August 2009.7

Patients were eligible if they had received 2–3 years of
tamoxifen without signs of disease recurrence. Tumours
were defined hormone receptor-positive when a positive
nuclear staining of at least 10% of the oestrogen or
progesterone receptors was present. Patients were
allowed to receive (neo) adjuvant chemotherapy and/or
radiotherapy. Of note, most patients were diagnosed
prior to the implementation of adjuvant trastuzumab in
the Netherlands (i.e. September 2005).

The following exclusion criteria were applied: a
diagnosis of invasive breast cancer within 10 years
before diagnosis of the current breast cancer, previous
or concurrent invasive malignancies within 5 years
(except for squamous or basal cell carcinoma of the skin
or carcinoma in situ of the cervix), a Karnofsky perfor-
mance score of less than 60%, treatment with another
study drug, and being unable to adhere to the trial
regimen.

The study was performed under the auspices of the
Dutch Breast Cancer Research Group (BOOG).
Approval of the protocol was obtained from the central
medical ethics committee, located in the Radboud
University Medical Centre (Nijmegen, the Netherlands),
and local hospital boards. The study was performed in
agreement with the principles of the Declaration of
Helsinki and Good Clinical Practice guidelines. All pa-
tients gave written informed consent. The full study
protocol is available online (https://clinicaltrials.gov/
ProvidedDocs/57/NCT00301457/Prot_000.pdf). Data
management was executed by The Netherlands
Comprehensive Cancer Organisation (IKNL), an inde-
pendent central data office. The quality and progression
of the study protocol were monitored by an independent
data safety monitoring board. The trial was initially
sponsored by AstraZeneca. From November 2016 on-
wards, the Maastricht University Medical Centre
(Maastricht, the Netherlands) sponsored the trial.
Database lock was on March 7, 2022.

Randomisation and masking
Patients were randomly allocated (1:1) to either 6 years
(extended treatment group) or 3 years (control group) of
adjuvant anastrozole. Randomisation was performed
centrally using The Trans European Network for Clin-
ical Trials Services (TENALEA). The following stratifi-
cation factors were included: nodal status, hormone
receptor status, Human Epidermal growth factor
Receptor-2 (HER2) status, and tamoxifen treatment
duration. None of the study participants, treating phy-
sicians, or investigators were masked to treatment
allocation.
www.thelancet.com Vol 58 April, 2023
Procedures
After 2–3 years of tamoxifen, patients received either 3
or 6 years of adjuvant anastrozole at a dose of 1 mg
orally once a day. This resulted in a total adjuvant
endocrine treatment duration of 5–6 years or 8–9 years,
respectively. Dose reductions were not allowed. Follow-
up visits were planned twice a year during the first 6
years after randomisation, and yearly thereafter. During
those visits, patients were monitored for breast cancer
recurrence through history taking and physical exami-
nation. In addition, a mammogram was performed once
a year.

Outcomes
The primary outcome was adapted disease-free survival,
defined as disease-free survival from 3 years after ran-
domisation onwards since all patients received anas-
trozole during the first 3 years. A period of disease-free
survival ended when one of the following events
occurred: (non-)invasive (local, regional, or distant)
breast cancer recurrence, second primary (non-)invasive
breast cancer, other cancers (excluding squamous or
basal cell carcinoma of the skin or carcinoma in situ of
the cervix), and death from any cause.

Secondary outcomes included overall survival, breast
cancer-free interval, and breast cancer-specific mortality.
A period of overall survival ended at the date of death
from any cause and a period of breast cancer-specific
mortality ended following breast cancer-related death.
Breast cancer-free interval events included (local,
regional, or distant) breast cancer recurrence and sec-
ond primary (non-)invasive breast cancer. Just like the
primary outcome, all secondary outcomes were evalu-
ated from 3 years after randomisation onwards,
providing ‘adapted’ outcomes. In the absence of an
event, patients were censored at the last follow-up visit.
Safety and compliance results have been reported
previously.7

Statistical analysis
This study was designed to detect an increase in adapted
disease-free survival from 90% in the 3-year treatment
group to 94% in the 6-year treatment group at 6 years
after randomisation, corresponding to a HR of 0.60.7

Considering a statistical power of 80.0% and a two-
sided significance level of 0.05, we required 770
disease-free study participants at 3 years after random-
isation. As the interim analysis was skipped (Protocol
amendment 4), the final analysis was assessed at a sig-
nificance level of 0.05 and a power of 82.5%. Primary
and secondary outcomes were analysed according to the
intention-to-treat design, excluding patients who had a
disease-free survival event or were lost to follow-up
during the first 3 years after randomisation.

The median follow-up time was calculated using the
reverse Kaplan–Meier approach. Adapted disease-free
survival and overall survival were evaluated using
3
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Kaplan–Meier survival analyses. Breast cancer-specific
mortality and breast cancer-free interval were assessed
with competing risk methodology. Death not related to
breast cancer was considered a competing event in the
analysis of breast cancer-specific mortality. Death from
any cause and second primary non-breast cancer were
included as competing events in the analysis of breast
cancer-free interval. Differences between the two treat-
ment groups were analysed using the stratified log-rank
test and stratified Cox regression analyses. Additionally,
we used a stratified Cox regression model to test for
interaction of treatment with a risk factor, including the
following risk factors: the stratification factors (nodal
status, hormone receptor status, HER2 status, and
tamoxifen treatment duration), additional prognostic
factors (age, tumour size, histology, and grade), and
previous use of (neo) adjuvant chemotherapy. An inter-
action term for treatment and time was also included in
the model to test the proportionality assumption.

All statistical analyses were performed using SPSS
(version 25) and STATA (version 17). P-values were two-
sided and deemed statistically significant at a p-value of
less than or equal to 0.05. This trial is registered with
ClinicalTrials.gov, number NCT00301457 (other study
ID numbers: D5392NL003 and EUDRACT 2005-
006167-31).

Role of the funding source
AstraZeneca was involved in the design and monitoring
of the trial. The funding source had no role in data
collection, data analysis, data interpretation, and writing
of the report. Authors had full access to data and were
jointly responsible for interpretation of the data.
Results
Between June 28, 2006, and August 10, 2009, 1912 pa-
tients were recruited and randomly assigned to 3 years
(n = 955) or 6 years (n = 957) of anastrozole (Fig. 1).
After exclusion of 52 patients who did not meet the
inclusion criteria, the eligible study population consisted
of 1860 patients (929 in the 3-year group versus 931 in
the 6-year group). Of these, 1660 patients were disease-
free at 3 years after randomisation and included in the
intention-to-treat analyses. Complete follow-up infor-
mation was available for 1574 patients (95% of the total
study population). Among the 86 patients who were lost
to follow-up, 36 had an adapted follow-up period of
more than 7 years (i.e. 10 years beyond date of
randomisation).

Baseline characteristics were comparable between
the treatment groups (Table 1). The majority of patients
were younger than 60 years of age at randomisation
(58% in the 6-year group versus 59% in the 3-year
group), had node-positive disease (68% versus 66%),
and were diagnosed with tumours expressing both
oestrogen and progesterone receptors (76% in both
treatment groups). In 369 (92%) of 400 patients with
tumours expressing only one hormone receptor, the
progesterone receptor was the absent receptor.

After a median adapted follow-up period of 10.1
years (IQR 9.5–10.8) beyond treatment divergence, 541
patients had developed a disease-free survival event and
335 patients had died. Details about primary and sec-
ondary outcome events are presented in Table 2. No
statistically significant difference in adapted disease-free
survival was observed between treatment groups: the 10-
year adapted disease-free survival was 69.2% (95% CI
65.8–72.3) in the 6-year treatment group and 66.0%
(95% CI 62.5–69.2) in the 3-year treatment group (HR
0.86; 95% CI 0.72–1.01; p = 0.073) (Figs. 2A and 3,
Supplementary Table S2).

The 10-year adapted overall survival was not statisti-
cally significantly different between the treatment
groups: 80.9% (95% CI 77.9–83.5) in the 6-year treat-
ment group and 79.2% (95% CI 76.2–81.9) in the 3-year
treatment group (HR 0.93; 95% CI 0.75–1.16; p = 0.53)
(Fig. 2B, Supplementary Fig. S1, Supplementary
Table S2).

No statistically significant difference in adapted
breast cancer-free interval was observed between treat-
ment groups. The 10-year adapted cumulative incidence
of breast cancer-free interval events was 16.6% (95% CI
14.1–19.3) in the 6-year treatment group and 16.8%
(95% CI 14.3–19.5) in the 3-year treatment group (HR
0.91; 95% CI 0.72–1.15; p = 0.43) (Fig. 2C).

The 10-year adapted cumulative incidence of breast
cancer-specific mortality was also not statistically
significantly different between treatment groups: 7.8%
(95% CI 6.1–9.8) in the 6-year treatment group and 8.2%
(95% CI 6.5–10.3) in the 3-year treatment group (HR
1.00; 95% CI 0.72–1.40; p = 1.00) (Fig. 2D).

The explorative subgroup analyses of adapted
disease-free survival are presented in Fig. 3. In patients
with tumours expressing both the oestrogen and pro-
gesterone receptor, a statistically significant benefit of
6.4% favouring 6 years of anastrozole was observed,
with a 10-year adapted disease-free survival of 70.8%
(95% CI 67.0–74.3) in the 6-year treatment group versus
64.4% (95% CI 60.4–68.1) in the 3-year treatment group
(HR 0.77; 95% CI 0.63–0.93) (Figs. 3 and 4A,
Supplementary Table S2). In patients with tumours
expressing only one hormone receptor, this benefit was
not observed: the 10-year adapted disease-free survival
was 63.7% (95% CI 56.1–70.4) in the 6-year treatment
group and 70.9% (95% CI 63.9–76.8) in the 3-year
treatment group (HR 1.22; 95% CI 0.86–1.73) (Figs. 3
and 4B). This difference in treatment effects by
hormone receptor status, which was a stratification
factor, was shown to be statistically significant (p inter-
action = 0.018) (Fig. 3). Treatment effects were similar
in the other subgroups (Fig. 3).

The effect of extended aromatase inhibition on the
adapted overall survival was not statistically significantly
www.thelancet.com Vol 58 April, 2023
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different between patients with tumours expressing
both the oestrogen and progesterone receptor and
patients with tumours expressing only one hormone
receptor (p interaction = 0.051) (Supplementary Fig. S1).
In patients with tumours expressing both the oestrogen
and progesterone receptor, the 10-year adapted overall
survival was 82.7% (95% CI 79.4–85.5) in the 6-year
treatment group and 78.7% (95% CI 75.2–81.8) in the
3-year treatment group (HR 0.83; 95% CI 0.65–1.07)
(Supplementary Figs. S1 and S2A, Supplementary
Table S2). Patients with tumours expressing only one
hormone receptor did not experience any benefit in
adapted overall survival when receiving extended aro-
matase inhibition: the 10-year adapted overall survival
was 75.2% (95% CI 68.2–80.8) in the 6-year treatment
group and 81.0% (95% CI 74.7–86.0) in the 3-year
treatment group (HR 1.33; 95% CI 0.86–2.05)
(Supplementary Figs. S1 and S2B).

Additional explorative post-hoc subgroup analyses
were performed in patients with tumours expressing
both the oestrogen and progesterone receptor
(Supplementary Fig. S3A and B, Supplementary
Fig. S4A and B, Supplementary Table S2). For both
adapted disease-free survival and adapted overall sur-
vival, the absolute benefit of extended aromatase inhi-
bition increased significantly when additional high-risk
factors, i.e. lymph node-positive disease and tumours of
larger size, were present. For example, in patients with
node-positive tumours of larger size (≥pT2) expressing
both the oestrogen and progesterone receptor (26% of
included patients), 6 versus 3 years of anastrozole
resulted in an absolute improvement of 13.2% in the
www.thelancet.com Vol 58 April, 2023
10-year adapted disease-free survival (HR 0.64; 95% CI
0.47–0.88) (Supplementary Fig. S3B, Supplementary
Table S2).
Discussion
The DATA study shows that, after a median adapted
follow-up of 10.1 years beyond treatment divergence,
extended treatment with 3 additional years of anas-
trozole after 5–6 years of sequential endocrine therapy
did not statistically significantly improve the primary
outcome adapted disease-free survival (+3.2%, HR 0.86,
p = 0.073) in postmenopausal women with hormone
receptor-positive breast cancer. Interestingly, however,
in our study the hormone receptor status appeared to be
a significant predictive factor for the presence of a
benefit of extended aromatase inhibition. This was
shown by a statistically significant improvement in
adapted disease-free survival (+6.4%, HR 0.77) in pa-
tients with tumours expressing both oestrogen and
progesterone receptors receiving extended treatment,
whereas no benefit was observed in patients with tu-
mours expressing only one hormone receptor (p inter-
action = 0.018). The hormone receptor status, which was
a stratification factor in the DATA study, may therefore
be considered when prescribing extended aromatase
inhibition.

The only other study with a similar design as the
DATA study is the GIM4 study from Italy.12 At an
adapted follow-up of about 9 years beyond treatment
divergence, the GIM4 study showed that extended
treatment with 2–3 additional years of letrozole after 5
5
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Characteristica 6-year anastrozole
(N = 827)

3-year anastrozole
(N = 833)

Median age – years (IQR) 57 (51–64) 57 (51–64)

Age at randomisation – no. (%)

<60 years 483 (58) 488 (59)

≥60 years 344 (42) 345 (41)

Pathological tumour status – no. (%)

T1 376 (45) 383 (46)

T2 392 (47) 382 (46)

T3/4 58 (7) 67 (8)

Unknown 1 (<1) 1 (<1)

Pathological nodal status – no. (%)

Negative 266 (32) 282 (34)

Positive 561 (68) 551 (66)

Tumour grade – no. (%)

G1 139 (17) 158 (19)

G2 430 (52) 415 (50)

G3 229 (28) 238 (29)

Unknown 29 (4) 22 (3)

Hormone receptor status – no. (%)

ER+/PR+ 627 (76) 633 (76)

ER+/PR- 188 (23) 181 (22)

ER-/PR+ 12 (2) 19 (2)

HER2 status – no. (%)

Positive 18 (2) 22 (3)

Negative 745 (90) 748 (90)

Unknown 64 (8) 63 (8)

Histology – no. (%)

Ductal 606 (73) 636 (76)

Breast-conserving surgery – no. (%)

Yes 433 (52) 408 (49)

Prior (neo) adjuvant chemotherapy – no. (%)

Yes 565 (68) 570 (68)

Previous use of tamoxifen – no. (%)

≤2.5 years 606 (73) 598 (72)

>2.5 years 221 (27) 235 (28)

Percentages may exceed 100% because of rounding. ER = oestrogen receptor, HER2 = human epidermal growth
factor receptor 2, IQR = interquartile range, PR = progesterone receptor. aThere were no statistically significant
differences in baseline characteristics between the groups.

Table 1: Baseline characteristics of 1660 patients who were disease-free at 3 years after
randomisation.
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years of sequential endocrine therapy statistically
significantly improved the 10-year adapted disease-free
survival (+9%, HR = 0.73; 95% CI 0.60–0.90;
p = 0.0022) of postmenopausal women with hormone
receptor-positive breast cancer. The results of the GIM4
study differ from the results of our study, in which
extended aromatase inhibition did not improve the
adapted disease-free survival of postmenopausal women
with hormone receptor-positive breast cancer who
received 5 years of sequential endocrine therapy. It
should, however, be noticed that the direction and size
of reported HR’s of both studies are in line. Small dif-
ferences in patient characteristics may account for the
observed differences between the studies. Specifically,
the 10-year adapted disease-free survival was 66.0% in
the control group of the DATA study, whereas it was
only 59.0% in the control group of the GIM4 study. The
10-year adapted disease-free survival rates were similar
in the intervention groups (i.e. 69.2% in the DATA
study and 68.0% in the GIM4 study). We believe that a
meta-analysis, including all trials on extended aromatase
inhibition, might help to define the benefit of extended
aromatase inhibition in all postmenopausal women with
hormone receptor-positive breast cancer. We further-
more believe that a meta-analysis may be useful to
define the benefit of extended aromatase inhibition in
specific subgroups of patients. We are looking forward
to find out whether our results regarding the predictive
impact of the hormone receptor status can be confirmed
in a meta-analysis.

To assess the optimal endocrine treatment duration,
it is important to address three additional studies on
extended aromatase inhibition in patients who already
received 5 years of endocrine therapy.8–11 The NSABP
B-42 study compared 5 years of extended letrozole with
5 years of placebo treatment in postmenopausal women
who were disease-free after 5 years of adjuvant endo-
crine therapy with either an aromatase inhibitor or
tamoxifen followed by an aromatase inhibitor.9,10 The
IDEAL and ABCSG16 studies compared 2-2.5 years with
5 years of extended aromatase inhibition therapy in
postmenopausal women who were disease-free after 5
years of adjuvant endocrine therapy with either tamox-
ifen, an aromatase inhibitor, or tamoxifen followed by
an aromatase inhibitor.8,11 The NSABP B-42 study
showed that the 10-year disease-free survival rate sta-
tistically significantly improved in patients treated with
extended letrozole (+4%, HR 0.84), and this effect was
more pronounced in patients who had previously
received tamoxifen versus those who had received an
aromatase inhibitor upfront (HR 0.74 versus HR 0.90).10

Extended letrozole therapy did not improve the overall
survival. The IDEAL study and ABCSG16 study both
indicated that 5 years of extended aromatase inhibition
was not superior to 2-2.5 years of extended aromatase
inhibition.8,11 Altogether, these studies suggest that in
(selected) postmenopausal women with hormone
receptor-positive breast cancer who have received 5
years of sequential endocrine therapy the most optimal
treatment duration of extended aromatase inhibition is
on average 3 years, corresponding to a total endocrine
treatment duration of 8 years.

The absolute benefit of extended aromatase inhibi-
tion may vary between subgroups of patients. Lymph
node status and tumour size are anatomic prognostic
factors that can easily be used to identify patients at
highest risk of recurrence, i.e. patients who will most
likely experience the highest absolute benefit of
extended aromatase inhibition.3,14,15 In addition, predic-
tive factors may be of added value. The ASCO
www.thelancet.com Vol 58 April, 2023
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Event Number of patients (%)

6-year anastrozole
(N = 827)

3-year anastrozole
(N = 833)

Primary outcome

Adapted disease-free survival eventa 255 286

Recurrence of the primary tumour 111 (44) 113 (40)

Local recurrence 19 (7) 15 (5)

Regional recurrence 21 (8) 22 (8)

Distant recurrenceb 92 (36) 90 (31)

Visceral 49 (19) 54 (19)

Bone 56 (22) 57 (20)

Soft tissue 18 (7) 13 (5)

Other 4 (2) 3 (1)

Second, (non-)invasive breast cancer 27 (11) 34 (12)

Ipsilateral 6 (2) 6 (2)

Ipsilateral invasive 5 (2) 4 (1)

Ipsilateral DCIS 0 (0) 2 (1)

Other 1 (<1) 0 (0)

Contralateral 21 (8) 29 (10)

Invasive 14 (5) 23 (8)

DCIS 5 (2) 6 (2)

Other 2 (1) 0 (0)

Second, non-breast cancerc 64 (25) 86 (30)

Death without prior breast cancer event 56 (22) 58 (20)

Secondary outcome

Death from any cause 163 172

Breast cancer related 70 (43) 69 (40)

Not breast cancer related 93 (57) 103 (60)

Second primary malignancy 29 (18) 37 (22)

Cardiovascular disease 15 (9) 19 (11)

Other 49 (30) 47 (27)

DCIS = ductal carcinoma in situ. aPatients may have had multiple disease-free survival events at the same
moment. bMultiple locations of distant recurrence were reported in some patients. cAdditional information
about type of second primary, non-breast cancer is presented in Supplementary Table S1.

Table 2: Efficacy outcome events of the 1660 patients who were disease-free at 3 years after
randomisation.
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biomarkers guideline for early-stage breast cancer rec-
ommends to use the Breast Cancer Index (BCI) to guide
decisions about extended endocrine therapy.16 BCI is a
dichotomous index combining two gene expression as-
says: HOXB13: IL17BR (H: I) and molecular grade in-
dex (MGI). BCI was first identified as an independent
prognostic factor for late distant recurrence in patients
with hormone receptor-positive disease.17,18 Subse-
quently, studies showed that the predictive component
of the BCI, the BCI (H: I), may be useful to identify
patients experiencing the highest benefit of extended
endocrine therapy.19–22 In these studies, extended endo-
crine therapy statistically significantly improved out-
comes in BCI (H: I)-high patients, whereas extended
endocrine therapy did not improve outcomes in BCI (H:
I)-low patients. So far, we have not tested the perfor-
mance of the BCI in our cohort.

Interestingly, the DATA study showed that patients
with tumours expressing only one hormone receptor did
not benefit from extended endocrine treatment (HR
1.22; 95% CI 0.86–1.73), whereas patients with tumours
expressing both hormone receptors did experience a
large benefit (HR 0.77; 95% CI 0.63–0.93) (p interac-
tion = 0.018). The absent hormone receptor was in 92%
of patients the progesterone receptor. Similar findings
were observed in the GIM4 study (HR 1.06 versus HR
0.77 for one receptor versus both receptors present) and
the IDEAL study (HR 1.03 and HR 0.63, respectively),
although the p interaction tests were not statistically
significant in these studies.8,12 The NSAPB B-42 study
did not provide details on the influence of the hormone
receptor status.9,10 Already 50 years ago, researchers
hypothesized that the progesterone receptor, in addition
to the oestrogen receptor alone, might be of help in
predicting which patients will respond to endocrine
therapy.23 More recently, the progesterone receptor sta-
tus was validated as an independent predictive factor for
benefit of endocrine therapy with either tamoxifen or an
aromatase inhibitor.24–26 It has long been assumed that
the absence of the progesterone receptor reflects a non-
functional oestrogen receptor. A recent review by
Tokunaga and colleagues, however, suggested that
expression of the progesterone receptor is not inhibited
via a non-functional oestrogen receptor, but via the
PI3K/Akt/mTOR pathway instead.27 Activation of this
pathway correlates to growth factor signalling. There-
fore, a negative progesterone receptor status may func-
tion as a measure for endocrine resistance. In this study,
we have shown that the progesterone receptor status is a
predictive factor for benefit of extended aromatase in-
hibition therapy.

Apart from extending adjuvant endocrine therapy,
other strategies may be beneficial in reducing the risk of
recurrence in (postmenopausal) patients with hormone
receptor-positive breast cancer. These include chemo-
therapy and cyclin-dependent kinase (CDK) 4/6
inhibitors in patients with a high–risk profile,
www.thelancet.com Vol 58 April, 2023
HER2-targeted therapy in patients with HER2-positive
disease, poly ADP ribose polymerase (PARP) inhibitor
therapy in patients with germline BRCA1/2 mutations,
and use of bone-modifying agents. In addition, several
trials currently test the value of next generation oral
selective oestrogen receptor degraders (SERDs). These
new approaches will likely improve the outcome of
future patients diagnosed with hormone receptor-
positive breast cancer, though it should be recognised
that the additional value of each treatment may decline
because of the lower residual risk of relapse.

A major strength of our study is the inclusion of a
heterogeneous group of postmenopausal women with
hormone receptor-positive breast cancer, as a result of
broad eligibility criteria. Therefore, our results are
applicable to a wide range of postmenopausal women
with hormone receptor-positive breast cancer. Our study
also has some limitations. We did not register toxicities
7
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Number at risk (number censored)
6-year anastrozole
3-year anastrozole

827 (0)
833 (0)

789 (0)
803 (2)

771 (0)
767 (3)

749 (0)
738 (3)

722 (3)
708 (5)

694 (6)
672 (9)

658 (18)
638 (17)

631 (23)
600 (25)

603 (30)
574 (32)

553 (52)
525 (51)

304 (279)
304 (256)

Hazard ratio: 0·86 (95% CI 0·72-1·01; p=0·073)
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Hazard ratio: 0·93 (95% CI 0·75-1·16; p=0·53)
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Fig. 2: Adapted disease-free survival (A), adapted overall survival (B), adapted breast cancer-free interval (C), and adapted breast cancer-specific
mortality (D) in 1660 patients who were disease-free at 3 years after randomisation.

Subgroups Number of paƟents Number of events Hazard raƟo
(95% CI)

10-year adapted disease-free survival 
(95% CI)

P
interacƟon

6-year 3-year 6-year 3-year 6-year 3-year

All paƟents 827 833 255 286 0·86 (0·72-1·01) 69·2% (65·8-72·3) 66·0% (62·5-69·2)
Age at randomisaƟon 0·62

<60 years 483 488 111 129 0·83 (0·64-1·08) 77·4% (73·3-81·0) 74·4% (70·2-78·1)
≥60 years 344 345 144 157 0·91 (0·73-1·15) 57·2% (51·4-62·5) 53·9% (48·2-59·2)

Pathological tumour status 0·80
T1 376 383 107 119 0·88 (0·67-1·15) 71·9% (66·8-76·3) 69·5% (64·4-74·0)
≥T2 450 449 148 166 0·84 (0·67-1·05) 66·8% (62·1-71·1) 63·1% (58·3-67·4)

Pathological nodal status 0·78
NegaƟve 266 282 71 84 0·89 (0·65-1·22) 73·4% (67·3-78·5) 70·8% (64·9-75·8)
PosiƟve 561 551 184 202 0·84 (0·69-1·03) 67·1% (62·9-71·0) 63·5% (59·2-67·5)

Histology 0·99
Lobular 154 140 55 55 0·84 (0·57-1·25) 63·4% (54·8-70·9) 62·8% (54·0-70·3)
Other 673 693 200 231 0·85 (0·70-1·03) 70·4% (66·7-73·8) 66·6% (62·8-70·1)

Histological grade 0·69
G1 and G2 569 573 172 192 0·87 (0·71-1·07) 69·5% (65·4-73·2) 67·1% (63·0-70·9)
G3 229 238 72 86 0·81 (0·59-1·12) 69·3% (62·5-75·0) 63·1% (56·4-69·0)

Hormone receptor status 0·018
ER+ and PR+ 627 633 184 228 0·77 (0·63-0·93) 70·8% (67·0-74·3) 64·4% (60·4-68·1)
ER+ or PR+ 200 200 71 58 1·22 (0·86-1·73) 63·7% (56·1-70·4) 70·9% (63·9-76·8)

HER2 status 0·98
NegaƟve 745 748 227 254 0·86 (0·72-1·03) 69·3% (65·7-72·6) 65·9% (62·2-69·3)
PosiƟve 18 22 4 6 0·70 (0·17-2·96) 83·3% (56·8-94·3) 72·7% (49·1-86·7)
Unknown 64 63 24 26 0·85 (0·48-1·50) 63·1% (49·7-73·8) 63·4% (49·9-74·2)

Chemotherapy 0·27
No 262 263 109 113 1·00 (0·76-1·31) 57·8% (51·2-63·8) 56·0% (49·4-62·1)
Yes 565 570 146 173 0·79 (0·63-0·99) 74·3% (70·4-77·8) 70·4% (66·4-74·1)

Prior tamoxifen duraƟon 0·99
≤2·5 years 606 598 190 210 0·86 (0·70-1·04) 68·9% (64·9-72·5) 64·9% (60·7-68·7)
>2·5 years 221 235 65 76 0·85 (0·61-1·19) 69·9% (63·1-75·8) 68·6% (62·1-74·2)

0·25         0·5   1 2

Favours 6 years Favours 3 years

AbbreviaƟons: CI = confidence interval, ER = oestrogen receptor, HER2 = human epidermal growth factor receptor 2, PR = progesterone receptor.

Fig. 3: Explorative subgroup analyses of adapted disease-free survival comparing 6 years of anastrozole with 3 years of anastrozole.
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Hazard ratio: 0·77 (95% CI 0·63-0·93)
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Fig. 4: Adapted disease-free survival in (A) patients diagnosed with an oestrogen receptor- and progesterone receptor-positive tumour, and (B)
patients diagnosed with an oestrogen receptor- or progesterone receptor-positive tumour.
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in this current follow-up analysis. Long-term toxicities
were however reported in the prior final analysis of the
DATA study and other studies on extended aromatase
inhibition, concluding that the small increased risk of
cardiovascular disease and bone fractures should be
considered in the decision-making process.7,28 We also
did not collect tissue from locoregional or distant re-
currences. Much may still have to be learned from
studying endocrine resistance after different durations
of aromatase inhibition. For instance, the impact of the
development of ESR1 mutations following extended
aromatase inhibition needs to be clarified. Furthermore,
one may propose that the use of results from subgroup
analyses is another limitation of our study. However, we
believe that, even though the main results of our study
did not reach statistical significance, the observed re-
sults in subgroups may still be relevant for clinical
practice. A meta-analysis including all studies on
extended aromatase inhibition, which is soon expected
to be done by the Early Breast Cancer Trialists’ Collab-
orative Group (EBCTCG), will hopefully provide addi-
tional insight in which subgroups of patients benefit the
most from extended aromatase inhibition.

In this study, extended aromatase inhibition did not
improve the adapted disease-free survival and overall
survival of postmenopausal women with hormone
receptor-positive breast cancer who received 5 years of
sequential endocrine therapy. We therefore do not
advice to extend treatment with an aromatase inhibitor
beyond 5 years of sequential endocrine therapy in all
postmenopausal women with hormone receptor-
positive breast cancer. An interesting finding of our
study, however, is that the effect of extended aromatase
inhibition on adapted disease-free survival differed be-
tween patients with tumours expressing both the oes-
trogen and progesterone receptor and patients with
tumours expressing only one hormone receptor. This
finding warrants further study.
www.thelancet.com Vol 58 April, 2023
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