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Statins and breast cancer prognosis: evidence and opportunities

Thomas P Ahern, Timothy L Lash, Per Dambkier, Peer M Christiansen, Deirdre P Cronin-Fenton

Much preclinical and epidemiological evidence supports the anticancer effects of statins. Epidemiological evidence does
not suggest an association between statin use and reduced incidence of breast cancer, but does support a protective effect
of statins—especially simvastatin—on breast cancer recurrence. Here, we argue that the existing evidence base is
sufficient to justify a clinical trial of breast cancer adjuvant therapy with statins and we advocate for such a trial to be
initiated without delay. If a protective effect of statins on breast cancer recurrence is supported by trial evidence, then the
indications for a safe, well tolerated, and inexpensive treatment can be expanded to improve outcomes for breast cancer
survivors. We discuss several trial design opportunities—including candidate predictive biomarkers of statin safety and
efficacy—and offer solutions to the key challenges involved in the enrolment, follow-up, and analysis of such a trial.

Introduction

Many in-vitro and animal studies suggest that statin
drugs suppress breast cancer progression. In human
beings, little evidence exists for a protective effect of
statins on breast cancer incidence, but consistent
evidence supports protection against disease recurrence.
The case for adjuvant breast cancer therapy with statins
is unlikely to be advanced by new observational
epidemiological studies, so evidence from randomised
trials is now needed. In this report, we provide a review
of statin pharmacology, summarise the evidence for the
effects of statins on breast cancer incidence and
recurrence, describe why a clinical trial is the next
necessary step, and assess the key challenges and design
opportunities pertinent to such a trial.

Statin pharmacology

DBCG
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sulphation), biotransformation occurs through cyto-
chrome P450-mediated oxidation reactions, in which the
polymorphic CYP3A4 and CYP2C9 enzymes have major
roles (table). More than 90% of circulating statins are
protein bound, except for pravastatin, which is roughly
50% protein bound (table). Figure 2 illustrates the
disposition of statins, with simvastatin as an example.
Statin drugs differ from each other in several important
ways that might affect the degree to which they exert
antineoplastic effects. Previous studies have focused on
differences  in  solubility,  classifying  statins
dichotomously into hydrophilic and lipophilic varieties.
This classification might be an oversimplification in
view of the range of relative organic or aqueous solubility
values reported for each drug (table). Moreover, two
measures of relative solubility can be used for this
purpose. The distribution coefficient (logD) measures

1 1
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