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The Origin of the Statins

• Hypercholesterolemia → heart disease

• Cholesterol: diet & biosynthesis

• HMG-CoA reductase

• Screened fungi for natural inhibitors

• ML-236B from P. citrinum → mevastatin
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Statin use in the United States

~28% of adults 
over 40



Reduced 
thrombosis

One drug, many effects?
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One drug, many effects?

Drug logP
Pleiotropic 
potential

N
at

u
ra

l Lovastatin 4.3 12.5

Pravastatin -0.2 7.2

Simvastatin 4.7 12.7

S
yn

th
et

ic

Atorvastatin 4.1 12.2

Cerivastatin 1.5 9.5

Fluvastatin 3.2 10.8

Pitavastatin 1.5 9.7

Rosuvastatin -0.3 8.0

Lipophilic drugs 

• Not confined 
to the liver

• Interact with 
extrahepatic 
systems



Anticancer mechanisms

• Systemic cholesterol reduction
(27-OH-cholesterol)

• Enhanced immune surveillance

• Blocked tumor HMG-CoA-reductase

• Interrupted oncogenic signaling



Breast cancer incidence

• Highly heterogeneous results

• Meta-analyses are null

Statin vs. control
Breast cancer IRR=1.04, 95% CI: 0.80, 1.34



Breast cancer recurrence

Danish nationwide cohort study

• All stage I-III invasive breast carcinomas, 1996-2003

• 10 years of recurrence follow-up

• National prescription data

• Cox regression of time-to-recurrence
• time-varying drug exposures (yearly update)

• 1-year lag period

• adjusted for prognostic factors

• isolated lipophilic/hydrophilic statin exposure

Aarhus, Denmark



Breast cancer recurrence

2,993 recurrences
among 18,769 women

11 fewer recurrences
per 100 patients 
over 10 years



Breast cancer recurrence

Summary RR=0.64, 95% CI: 0.53, 0.79



• Preclinical evidence

• Epidemiologic evidence

• Why further study won’t move the needle

• Solutions to trial design challenges
Dr. Signe Borgquist 

Lund University



Breast cancer recurrence

Aromatase inhibitors 
induce 

hypercholesterolemia

Increased 
27-hydroxy-
cholesterol

Attenuation of 
therapeutic 

effect?



Breast cancer recurrence

Endpoint HR (95% CI)

Disease-free survival 0.79 (0.66, 0.95)

Breast cancer-free interval 0.76 (0.60, 0.97)

Distant recurrence-free interval 0.74 (0.56, 0.97)

• CLM-naïve patients →Tam/Let

• Marginal structural Cox models



The MASTER Trial

• MAmmary cancer STatin ER-positive

• Danish Breast Cancer Group

• Randomized, double-blind, placebo-controlled

• Atorvastatin, 80 mg/day for 2 years

• Neoadjuvant/Adjuvant settings
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Neo-adjuvant setting
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Adjuvant setting
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Adjuvant (delayed) setting



Extensions

• ER-negative breast cancer

• Black women

• Developing countries

• Extended treatment duration

• Predictive biomarkers
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