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Aromatase inhibitors block the enzyme aroma-
tase, which is responsible for conversion of the adrenal
derived precursor, androstenedione, to estrogen in tis-
sues such as fat, muscle, and in the breast in postmeno-
pausal women. Estrogens drive the proliferation and
metastasis of estrogen receptor positive breast cancer
(about 70% of the total). In the mid 20th century bilat-
eral adrenalectomy was used to reduce postmeno-
pausal estrogens but this major operation was replaced
by use of the adrenal steroid hormone synthesis inhib-
itor, aminoglutethimide, although corticosteroid re-
placement had to be used. Aromatase inhibitors were
the real advance, and the introduction of a simple once
per day pill in the 1990s (1 ) lead the way to evaluation
of their value, first in advanced breast cancer against
standard therapy of tamoxifen or megestrol acetate (2 )
and then, quite rapidly, to the initiation of trials of
therapy given after surgery to prevent relapse (adjuvant
therapy).

In the mid-1990s tamoxifen was the standard ad-
juvant endocrine therapy and was of major importance
to public health because it reduced deaths from breast
cancer by about one third. Michael Baum, a well-
known innovative breast surgeon, then at the Royal
Marsden Hospital in London (who had performed the
first adjuvant tamoxifen trial), with close colleagues de-
cided to compare tamoxifen with anastrozole and with
both drugs together in a three arm trial that we called
ATAC (Arimadex, Tamoxifen Alone or in Combina-
tion). As is often the case the first design was written on
the back of an envelope. Discussions with staff at As-
traZeneca were met with enthusiasm and a protocol

was written with statistical input from Professor Jack
Cuzick, who had been involved as statistician in a num-
ber of other breast cancer trials. The protocol was sub-
mitted to the appropriate Ethics Committee and our
problems began. Because tamoxifen was so effective,
the Ethics Committee dismissed the use of anastrozole
alone saying that tamoxifen was so successful that
women’s lives could not be put at risk by omitting ta-
moxifen in any arm. They demanded that a two arm
trial design of tamoxifen vs tamoxifen and anastrozole
should be pursued. Thankfully they were persuaded to
change their minds and the three arm trial was initiated
with the first patient (of over 9000 worldwide) being
randomized in Manchester (UK) in June 1996. The
first planned statistical analysis was performed in 2002
and the results were reported by Michael Baum, the
first Chairman of the Trial Steering Committee, at the
San Antonio Breast Cancer Symposium in December
2002, indicating a significant reduction in the number
of relapses in women taking anastrozole (treatment
duration 5 years) compared with tamoxifen. The data
indicated that, if anything, the combination was infe-
rior to tamoxifen and thus, if we had not persuaded the
Ethics Committee to change its mind, we would have a
null result and anastrozole would not be the wide-
spread preferred treatment for early breast cancer that
it is today.

I had the privilege, as the second Chairman of the
Trial Steering Committee, of presenting the more ma-
ture results of the ATAC Trial at the 2005 San Antonio
Breast Cancer Symposium. The Lancet agreed to pub-
lish the paper, which subsequently became a citation
classic, on the same day as my presentation. Publica-
tion resulted in a sea change in the adjuvant treatment
of breast cancer and the drug was called a ”block-
buster” by the company because of its international
widespread use (and sales!). At that time we reported
that there was a reduction of 23% in breast cancer re-
lapse and a reduction of 42% in contralateral breast
cancer in women taking anastrozole compared with
those taking tamoxifen. Such reductions were subse-
quently confirmed in trials testing the other two potent
aromatase inhibitors, letrozole and exemestane.

As befits a major trial (and a Citation Classic!) the
trial has produced a series of important additional ob-
servations. For example, we showed no decrement in
quality of life using anastrozole (3 ), a reduction in
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tamoxifen-associated gynecological problems (4 ), and
new analyses that help predict who should be treated
(5 ). Patients (to whom we owe enormous thanks), re-
main blinded to their therapy and follow-up continues
to determine the long-term effectiveness and toxicity of
anastrozole up to at least 20 years from randomization.
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