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1. Summary of the impact (indicative maximum 100 words)
Laboratory research at Imperial College supported the concept of switching adjuvant treatment of
breast cancer (i.e. tamoxifen for 2-3 years to exemestane for 2-3 years) which has now been
shown in Imperial-led clinical trials to improve overall survival of breast cancer patients for at least
5 years post-switching. In association with this, the effects of switching on endometrial, skeletal
and joint function have shown few long-term deleterious effects. This way of treating breast cancer
has now gained acceptance worldwide, as being more efficacious and resulting in fewer longterm,
serious side effects. It is the recommended treatment in international guidelines.
2. Underpinning research (indicative maximum 500 words)
Key Imperial College London researchers:
Professor R Charles Coombes, Professor of Medical Oncology (1990-present)
Professor Simak Ali, Professor of Molecular Endocrine Oncology (1992-present)
Dr Justine Reise, Senior Clinical Trials Manager (2005-present)
There are two commonly used strategies for reducing the effects of estrogens and hence treating
an estrogen dependent tumour such as breast cancer. The first uses a drug such as tamoxifen
which is a selective estrogen receptor modulator and binds to one of the active regions of the
estrogen receptor. The other is to use an aromatase inhibitor (AI). This enzyme converts
androgens into estrogens and is irreversibly inhibited when bound by the drug. The concept of
aromatase inhibition to treat breast cancer by reducing estrogen synthesis has been around for
several decades. Following the first specific AI, 4-hydroxy-androstenedione, being shown to be
clinically effective, a more potent orally-available AI, termed exemestane, was produced by
Pharmacia. Research by Professor Coombes and colleagues at Imperial from 2000 showed that,
on responding and then becoming resistant to tamoxifen, breast cancer cells then die if deprived of
estrogen (1, 2).
Professor Coombes and colleagues hypothesised, on the basis of this laboratory research, that an
improvement in overall survival would be achieved by ‘switching’ to exemestane after 2 years of
tamoxifen treatment, since this is the length of time that cancer cells take to become resistant to
tamoxifen (1, 2). Professor Coombes designed the trial concept with the statistician, Judith Bliss
(Institute of Cancer Research) and coined the term ‘The Switch Strategy”. The greater mechanistic
understanding, together with the good effectiveness and tolerability in earlier clinical trials, paved
the way for the application of exemestane using a switching strategy in early breast cancer, in the
‘adjuvant’ setting, i.e. in early breast cancer, after primary surgery. Up to this point, adjuvant
endocrine therapy in breast cancer was limited to either oophorectomy (removal of the ovaries) or
tamoxifen, the latter being administered as a single agent for 5 years. Patients were entered into
the switching trial between 1998 and 2003.
It was found that by using the strategy of ‘switching’ treatment recurrences could be substantially
delayed and disease-free survival of patients improved (3, 4). This also reduced the death rate and
improved overall survival (3, 4). Thus, the protective effect of switching to exemestane compared
with continuing on tamoxifen on risk of relapse or death was maintained for at least 5 years posttreatment and was associated with a continuing beneficial impact on overall survival.
Professor Coombes and colleagues also demonstrated that the ‘switching strategy’ is better
tolerated by patients. Although AI treatment leads to a mild loss of bone mineral density, this is
more than compensated for by the beneficial ‘calcium-sparing’ effects of the prior tamoxifen
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therapy (5). In addition, following treatment withdrawal, the differences in bone mineral density
observed between the two endocrine strategies were partially reversed.
It was also shown that both endometrial cancer and deep venous thrombosis is reduced after
‘switching’ (6). Endometrial thickness is a surrogate measure for endometrial problems due to
tamoxifen: two years after randomisation, the proportion of patients with abnormal endometrial
thickness was significantly lower in the exemestane compared with tamoxifen arm (36% versus
62%, respectively). Therefore, switching from tamoxifen to exemestane significantly reverses
endometrial thickening associated with continued tamoxifen (6).
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Key funding:
 Pharmacia Italia (2004-2014; £4483,738), Principal Investigator (PI) C. Coombes, Randomised
double blind trial in post-menopausal women with primary breast cancer who have received
adjuvant Tamoxifen for 2-3 years comparing subsequent adjuvant Exemestane with further
Tamoxifen.
 Cancer Research UK (2007-2012; £328,034), PI C. Coombes, IES Pathology sub-study.
 Pfizer (2008-2011; £156,743), PI C. Coombes, Randomised double blind trial in postmenopausal women with primary breast cancer who have received adjuvant Tamoxifen for 2-3
years comparing subsequent adjuvant Exemestane with further Tamoxifen.
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 Pfizer (2008-2010; £31,088), PI C. Coombes, Path IES – Retrospective Pharmacogenomic
Study: Correlating Genetic Polymorphisms in Cytochrome P450 2D6 with Tamoxifen Response.
4. Details of the impact (indicative maximum 750 words)
Impacts include: health and welfare, public policy and services
Main beneficiaries include: patients, NICE, practitioners, ESMO, NCCN
Breast cancer is the most common cancer diagnosed in women worldwide. The research
conducted on ‘switching’ to exemestane after 2 years of tamoxifen treatment at Imperial College
has shown improved overall survival for patients at least 5 years post-switching; improved quality
of life and patients have shown few long-term deleterious effects. This research has led to the
publication of international guidelines that impact upon the treatment of patients with breast cancer.
The American Society for Clinical Oncology guidelines published in 2010 were developed following
the publication of the Imperial-led trial. The guideline committee was specifically looking at what
adjuvant therapy should be offered to postmenopausal women with hormone receptor-positive
breast cancer. The published recommendation, based upon data from randomised controlled trials
(including those described above), was that postmenopausal patients should receive an AI after 2
or 3 years of tamoxifen treatment for a total of 5 years of adjuvant endocrine therapy [1; see page
3789]. The European Society for Medical Oncology (ESMO) clinical practice guidelines also
recommend this course of treatment [2; page vi18].
The NICE 2009 guidelines for early and locally advanced breast cancer also recommend the use
of exemestane as adjuvant therapy for early estrogen receptor (ER)-positive invasive breast
cancer in postmenopausal women [3; see page 17]. The assessment report used to inform the
recommendations in these guidelines use the research findings of Professor Coombes and
colleagues.
The Medicines and Healthcare products Regulatory Agency (MHRA) granted a Marketing
Authorisation (licence) for exemestane 25 mg (Product Licence number: PL 24668/0260) on 11
January 2011. Their recommendation was that for ‘patients with early breast cancer, treatment with
exemestane should continue until completion of five years of combined sequential adjuvant
hormonal therapy (tamoxifen followed by exemestane), or earlier if tumour relapse occurs’ [4]. In
terms of the durability of these recommendations, the National Comprehensive Cancer Network
(NCCN) Guidelines of the USA, dated February 2013, still recommend the switching strategy for
adjuvant therapy of breast cancer, as well as single therapy for five years [5].
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