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www.dietandcancerreport.org 

An estimated 17,294 

excess cancer cases 

occurred in 2010 due to 

overweight and obesity 

(5.5% of all cancers). 



AMORIS 
• Swedish Apolipoprotein MOrtality RISk 

study = AMORIS 

• Blood analyses from general health check-

ups between 1985 and 1996 in Stockholm 

area 

• Linkage to National Registries using 

Personal Identification Numbers >500 

different biomarkers 

 





Serum Lipids and Breast 
Cancer in AMORIS 

• 234,494 women with baseline measurements of triglycerides, 

total cholesterol, and glucose 

• A weak protective association was found between levels of triglycerides 

and risk of breast cancer. 

 Breast Cancer 

N = 6,105 

Triglycerides (mmol/L) HR (95%CI) 

< 0.70 1.00 (ref) 

0.70-0.90 1.01 (0.94-1.09) 

0.90-1.30 0.93 (0.86-1.00) 

≥ 1.30 0.91 (0.84-0.99) 

Ptrend 0.01 

Melvin et al. CEBP 2012  



• 1,824 women diagnosed with breast cancer 

• Breast cancer severity was split into categories (good, moderate, and 

poor prognosis) based on ER status, TNM stage, and age at diagnosis.  

• Serum glucose (</≥ 5.60 mmol/L) and BC severity (proportional OR: 

1.25 (95%CI: 0.92-1.70)  

• ApoB/A-1 ratio (</≥ 1) and BC severity: 1.31 (95%CI: 0.97-1.76)  

 

 Only modest positive association between serum levels of glucose,  

apoB/ApoA-1 and breast cancer severity. 

 Suggesting that these factors are not the main players in linking obesity 

and breast cancer aggressiveness. 
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Serum Lipids and Breast 
Cancer Severity in AMORIS 



Statins and cancer 
• Cholesterol is fundamental for cell proliferation  influence 

the progression of cancer  

• May impair the growth of multiple cancer types  

• Suggested underlying mechanisms:  

• lowering cholesterol levels  

• normalising serum triglyceride levels  

• intracellular signalling pathways  

• anti-inflammatory effects 

• Observational studies show inconsistent results  

• No trial data are available yet 
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Statins and breast cancer 
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First Author Year Association studied Population/Study 

Type 

Conclusion 

Undela 2012 Breast cancer Meta-analysis of 

observational studies 

Our findings do not support the hypothesis that statins 

have a protective effect against breast cancer 

Ahern 2011 Breast cancer 

recurrence 

Prospective cohort Simvastin was associated with a reduced risk of 

breast cancer 

Chae 2011 Breast cancer 

recurrence 

Retrospective hospital-

based 

The use of statins was associated with a reduced risk 

of breast cancer recurrences 

Woditschka 2010 Breast cancer Retrospective cohort These results do not support an association of 

lipophilic statin use with the risk of breast cancer. 

Eaton 2009 Breast cancer Hospital-based case-

control study 

This observational study found an increased risk of 

breast cancer related to duration of statin use among 

postmenopausal women 

Kwan 2008 Breast cancer 

recurrence 

Prospective cohort Inverse association between post-diagnosis, lipophilic 

statin use and risk of breast cancer recurrence. 

Pocobelli 2008 Breast cancer risk  Prospective case-

control 

Use of statins overall was not associated with breast 

cancer risk 

Cauley 2006 Breast cancer risk Prospective cohort Statin use was not associated with invasive breast 

cancer incidence. 



So what is the association? 

• Given the inconsistent findings from 

observational data to date and the lack of 

results from RCTs, it is of interest to apply 

newer epidemiological methods in an 

attempt to find out about the potential 

protective effects of statins in terms of 

cancer management  Causal Inference 
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Causal Inference 
• Treat observational data as if it were RCT data 

• Predict probability of treatment arm based on 

potential confounders 

• Every patient gets a weight for being in a treatment 

arm 
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Case study: BCBaSe Sweden 
 A total of 272 breast cancer-specific death cases were matched to 1,360 

controls.  
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Findings 
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Preliminary model ~ unadjusted Cox proportional 

hazards model 

Baseline adjusted  Erroneous! 

 * Weights vary from 0.003 to 8.8e+27 

 * Positivity assumption  

 



Interpretation 
• Baseline model: statins less likely to be 

prescribed among those with more severe 

cancer? Hypercholesterolemia not a major 

concern. 

• Validity of causal inference model: 

• Large weights 

• Positivity assumption 
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What next? 
• Clear distinction between statins before and after 

cancer diagnosis 

• Need to take into account disease severity 

• Data on serum cholesterol levels needed 

 Even advanced causal inference methods are 

unable to make clear inferences 

 No published studies present information on 

serum cholesterol levels and disease severity in 

a single setting 

 Need for a well-defined RCT 
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Thank you 
Dr Jennifer Melvin 

 

 

Cancer Epidemiology Group, KCL  

AMORIS, Karolinska Institute, Stockholm 

BCBaSe and PCBaSE Sweden 
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