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Review of “Long term effects of
continuing adjuvant tamoxifen to 10
years versus stopping at 5 years af-
ter diagnosis of oestrogen receptor-
positive breast cancer: ATLAS, a ran-
domised trial” by Davies et al. (2013),
Lancet, 381, 805-816. For another
perspective on the ATLAS trial, please
see the article on randomization and
adjusting for covariates by Dustin
Dickerson starting on page 61.

ince the early 1990s, the

mortality rate associated

with breast cancer has

been declining in all in-
dustrialized nations. This continu-
ing decline has been attributed to
the implementation of more wide-
spread breast cancer screening
practices as well as advancements
in systemic therapy, including che-
motherapy and adjuvant hormonal
therapy (Peto, Boreham, Clarke,
Davies, & Beral, 2000).

The concept of manipulating the
female hormonal environment for
the treatment of breast cancer dates
back to the late 1800s. Several physi-
cians at that time, including George
Thomas Beatson, a Glasgow surgeon,

disagreed with the prevailing theory
of breast cancer as a parasitic dis-
ease. Beatson had been studying the
castration of cattle for the purpose
of prolonging lactation and hypoth-
esized that manipulation of the hor-
monal system through oophorecto-
my in a premenopausal woman with
advanced breast cancer might be of
benefit. In an article originally pub-
lished in The Lancet in 1896, Beatson
reported the case studies of three
young patients with advanced breast
cancer who agreed to undergo bilat-
eral oophorectomy. In his article, he
described how two of the three wom-
en had remarkable decreases in their
disease burden and increased pallia-
tion for some period of time follow-
ing oophorectomy (Beatson, 1896).

HORMONAL
MANIPULATION

The concept of hormonal ma-
nipulation continued to attract sci-
entific interest. In the 1960s through
the 1970s, tamoxifen, a drug that
was initially evaluated (unsuccess-
fully) as a postcoital contraceptive
medication, continued to be inves-
tigated and was found to improve
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progression-free survival in women with ad-
vanced breast cancer (Cole, Jones, & Todd, 1971).
This led to the US Food and Drug Administration
(FDA) approval of tamoxifen in the metastatic set-
ting in 1977. In subsequent trials, tamoxifen was
proven effective in the adjuvant treatment setting
(Fisher et al., 1989).

Tamoxifen acts as a competitor with estro-
gen for the binding site of the estrogen receptor
within breast tissue. Tamoxifen became the first
FDA-approved selective estrogen receptor modu-
lator (SERM) for the treatment of breast cancer.
Today, it is utilized not only in the adjuvant and
metastatic treatment settings, but it was also the
first FDA-approved chemopreventive agent for
those deemed at high risk for the development of
breast cancer (Fisher et al., 1998).

QUESTIONS OF OPTIMAL DURATION
The question of optimal duration of adju-
vant antiestrogen therapy, and more specifically
tamoxifen, has been under ongoing investigation
for decades. Many trials of varying durations of
adjuvant tamoxifen were conducted. In 1998, a
meta-analysis of adjuvant tamoxifen trials was re-
ported by the Early Breast Cancer Trialists’ Col-
laborative Group (EBCTCG). In the 55 clinical tri-
als reviewed (consisting of about 30,000 women),
with durations of 1, 2, and about 5 years of adjuvant
tamoxifen, the proportional recurrence reduc-
tions produced during about 10 years of follow-up
were 21% (standard deviation [SD] 3), 29% (SD 2),
and 47% (SD 3), respectively (p <.00001). The cor-
responding proportional breast cancer mortality
reductions were 12% (SD 3), 17% (SD 3), and 26%
(SD 4), respectively (p =.003; EBCTCG, 1998).
NSABP B-14 was one of the pivotal random-
ized, placebo-controlled clinical trials looking at
5 years of tamoxifen vs placebo in operable, es-
trogen receptor-positive, lymph node-negative
breast cancer patients. Through 10 years of fol-

Use your smartphone to access the
article on the ATLAS trial by Davies
and colleagues that was recently
published in The Lancet.

SEE PAGE 68

low-up, disease-free survival (DFS) was superior
in the tamoxifen arm vs. the placebo arm: 69% vs.
57% (p <.0001). Distant DFS was 76% vs. 67%, re-
spectively (p < .0001). Overall survival trended in
favor of the treatment arm: 80% vs. 76% (p = .02).

In 1987, an extension of B-14 commenced to
investigate a longer duration of adjuvant tamoxi-
fen. Patients on the tamoxifen arm of B-14 and
disease-free at 5 years were reassigned to an ad-
ditional 5 years of tamoxifen therapy vs. placebo.
For patients on the placebo arm as compared
with the tamoxifen arm, ongoing follow-up re-
vealed an advantage beyond 5 years in terms of
DFS, 92% vs. 86% (p = .003); distant DFS, 96% vs.
90% (p = .01); and overall survival, 96% vs. 94%
(p = .08; Fisher et al., 1996). Therefore, the stan-
dard of care for the duration of adjuvant tamoxi-
fen became 5 years of therapy.

THE ATLAS TRIAL

Despite the findings of the extension portion
of the B-14 trial, additional adjuvant tamoxifen
duration trials continued. The ATLAS (Adjuvant
Tamoxifen: Longer Against Shorter) study was an
international trial, enrolling over 12,000 patients
from 1996 to 2005 from 36 countries or regions.

Study Design

Eligibility criteria were having resectable
disease that was completely excised, being cur-
rently on tamoxifen for 5 years, or having stopped
tamoxifen within the past year and being able to
easily resume therapy. Participants had to have no
evidence of distant metastasis at the time of en-
rollment. 90% of the participants were postmeno-
pausal women. The two treatment arms were the
continuation of tamoxifen for an additional 5 years
of therapy vs. placebo. No restrictions were placed
on age, histology, hormone receptor status, nodal
status, or other treatments (Davies et al., 2013).

Outcomes Analysis

Of those study patients initially enrolled,
6,846 were confirmed to have estrogen receptor
(ER)-positive disease and were included in the
breast cancer-related outcomes analysis. In both
study groups, 91% of survivors were still being fol-
lowed 10 years after diagnosis, and 77% were still
being followed 15 years after diagnosis. Compar-
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ing the tamoxifen arm with the placebo arm, the
risk of recurrence in years 5 through 14 was 21.4%
vs. 25.1%, respectively, and breast cancer-specific
mortality was 12.2% vs. 15%, respectively, equating
to an absolute breast cancer mortality reduction of
2.8%. It is important to note that longer follow-up
was needed to ascertain the full benefits of ex-
tending tamoxifen treatment beyond 5 years. The
reduction in the risk of breast cancer recurrence
and breast cancer-related mortality was greater
after year 10 following diagnosis, meeting statisti-
cal significance, and less so between years 5 and 9.

In terms of compliance to the study arms at
2 years into enrollment in the ATLAS trial, 84%
of those allocated to continue on tamoxifen were
compliant compared with 96% of controls (4%
of control patients had initiated adjuvant hor-
monal therapy, predominantly tamoxifen). The
researchers surmised that with 100% compli-
ance to therapy, the benefits of longer adjuvant
tamoxifen would be even greater. The EBCTCG
is expected to report a meta-analysis of longer-
duration tamoxifen trials, including data not
only from ATLAS but from the aTTom (Adjuvant
Tamoxifen Treatment Offers More) trial and oth-
er smaller trials as well.

Side Effects

The most common side effects of tamoxi-
fen therapy are postmenopausal symptoms, in-
cluding hot flashes and night sweats; vaginal
dryness, discharge, or irritation; and irregular
menses. These toxicities can range from mild
to severe, at times significantly affecting qual-
ity of life. These side effects were not discussed
within the Davies et al. article, but they have
been well described in previous tamoxifen trials
(Day et al., 1999).

In terms of life-threatening toxicities, the two
most commonly seen with tamoxifen therapy are
risk of a secondary endometrial cancer and in-
creased risk of a thromboembolic event. For the
analysis of adverse events within the ATLAS trial,
all 12,894 enrolled study patients were included.
The most noteworthy events included the in-
creased risk of a pulmonary embolus, for which
the event rate ratio (RR) was 1.87 (p =.01). In terms
of a secondary endometrial cancer, the event rate
ratio was 1.74 (p = .0002). The incidence of endo-

metrial cancer was 3.1% in the tamoxifen arm vs.
1.6% in the placebo group. Endometrial cancer-
related mortality was 0.4% in the tamoxifen arm
vs. 0.2% in the placebo arm. Despite the increased
risk of a thromboembolic event or a secondary en-
dometrial cancer, the expected benefits of tamoxi-
fen therapy in terms of reduction of breast cancer
recurrence and breast cancer-related mortality
outweighed the expected toxicities and potential
negative outcomes.

Compliance

As noted earlier, the compliance rate for
tamoxifen-randomized patients was around
84% at year 7 of tamoxifen therapy. This find-
ing is not unexpected and is consistent with
compliance rates noted in previously published
adjuvant tamoxifen trials (Makubate, Donnan,
Dewar, Thompson, & McCowan, 2013). The im-
pact on quality of life in terms of toxicities such
as postmenopausal symptoms is not to be un-
derestimated. Concern about life-threatening
adverse events such as thromboembolic events
or secondary endometrial cancers has also kept
patients from initiating and/or completing ad-
juvant tamoxifen therapy. If the absolute ben-
efit in terms of decrease in breast cancer-related
mortality of an additional 5 years of tamoxifen
therapy is only 2.8%, a balanced discussion needs
to occur weighing the benefits of therapy vs. the
impact on quality of life and potential life-threat-
ening toxicities.

OTHER ANTIESTROGEN THERAPIES

Other antiestrogen therapy options, such as
aromatase inhibitors (AIs), and results from clini-
cal trials in which patients switch from tamoxifen
to an AT or vice versa with varying schedules and
durations of therapy have confounded a clear path
as to the optimal drug(s) and duration of adjuvant
antiestrogen therapy.

One pivotal trial in this arena was the ATAC
(Arimidex, Tamoxifen, Alone or in Combination)
trial, which provided data in favor of an AI vs.
tamoxifen taken for 5 years (Cuzick et al., 2010).
The AI anastrozole was found to be superior to
tamoxifen in terms of improving DFS in post-
menopausal women (hazard ratio [HR], 0.86; 95%
confidence interval = 0.78-0.95; p = .003).
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MA.17 was a clinical trial that randomized
postmenopausal women to 5 years of letrozole
therapy vs. placebo following 5 years of tamoxi-
fen therapy (Goss et al., 2005). With a median
follow-up of 30 months, women on letrozole saw
improvement in terms of DFS compared to pla-
cebo (HR, 0.58; p < .001). There is now an exten-
sion portion of MA.17 randomizing those on the
letrozole arm of MA.17 to an additional 5 years of
therapy vs. placebo. The results of the extension
portion of MA.17 are not yet known.

In 2010, the American Society of Clinical On-
cology (ASCO) updated its adjuvant breast cancer
guideline to recommend that all postmenopausal
women with hormone receptor-positive breast
cancer use an Al either alone or before or after
tamoxifen to reduce their risk of recurrence. The
guideline updates went on to say that women may
also use Als for extended periods, after 5 years of
tamoxifen therapy, to lower their risk of recur-
rence (Burstein et al., 2010).

CONCLUSION

For postmenopausal women, the decision to ini-
tiate tamoxifen or AI therapy up front may be based
on stage of disease, risk of recurrence, age, comor-
bidities, or personal choice. If tamoxifen is initially
started, the ASCO guidelines recommend switch-
ing to an AT at some time point during the course of
antiestrogen therapy. For premenopausal women,
tamoxifen, now in a duration of 10 years, may pro-
vide a viable option to further decrease the risk of
breast cancer recurrence. The expectation is that
more clinical trials and longer follow-up will contin-
ue to guide clinicians regarding the optimal therapy
and duration of adjuvant antiestrogen therapy.

Disclosure
Ms. Smith has served on speakers bureaus for
Axis, Eisai, and Genentech.
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