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Mendelian Randomization
Mendelian randomization

Random segregation of alleles

Exposed: one allele Control: other allele

Confounders equal 
between groups

Outcomes compared between groups

Randomized controlled trial

Randomization method

Exposed: 
intervention

Control: no 
intervention

Confounders equal 
between groups

Outcomes compared between groups
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Rode et al. (2014). Int J Epidemiol, 43, 1473-1483; Tyrrell et al. (2012). Hum Mol Genet, 21, 5344-5358.

Smoking MR and Disease



• Lung cancer 
(e.g., Spitz, 2008)

• COPD/emphysema 
(e.g., Pillai, 2009)

• Peripheral arterial disease 
(e.g., Thorgeirsson, 2008)

Gage et al. (2016). PLOS Genet, 12, e1005765.  
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Mendelian Randomization



Data Sets
• Smoking initiation - Liu et al. (2019)

• Drinks per week - Liu et al. (2019)

• Cannabis use - Pasman et al. (2018)

• Cannabis dependence - Agrawal et al. (2017)

• Cocaine dependence - Gelernter et al. (2014)

• Opioid dependence - Gelernter et al. (2014)



Smoking Initiation



Smoking Initiation



Alcohol Consumption



Cannabis Use



Limitations
• Low statistical power for some phenotypes

• Less stringent p-value threshold for some phenotypes

• Evidence of horizontal pleiotropy

• What are “smoking initiation” SNPs capturing?



Future Directions

“Unless the provisional wing of 
the health education lobby has 
moved on to a direct action 
phase, during which they shoot 
smokers, this association is very 
unlikely to be causal”. 



Shared genetic liability



Shared genetic liability



Shared genetic liability



Shared genetic liability



Conclusions
• Mendelian randomization is an increasingly popular and 

effective tool for causal inference

• Our results suggest that smoking may play a causal role 
in subsequent cannabis use, and potentially dependence

• Potential pleiotropic effects of “smoking initiation” SNPs 
suggest a need for triangulation of evidence



Questions?
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