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This exercise is designed to give you practical experience conducting a two-sample 
Mendelian randomization study using the online version of MR-base. You will be 
conducting an analysis to investigate the causal relationship between low density 
lipoprotein (LDL) and coronary artery disease (CHD) based on summary statistics from 
previously published GWAS data.  
 
Exposure: Fasting LDL measurements from in 173,082 subjects and 2,437,752 genetic 
variants. Subjects are of European, East and South Asian and African ancestry. 
 
Willer CJ, Schmidt EM, Sengupta S, Peloso GM, Gustafsson S, Kanoni S, Ganna A, et 
al. Discovery and refinement of loci associated with lipid levels. Nat Genet. 2013 
Nov;45(11):1274-1283. doi: 10.1038/ng.2797. Epub 2013 Oct 6. PMID: 24097068; 
PMCID: PMC3838666. 
 
Outcome: CHD (e.g. myocardial infarction (MI), acute coronary syndrome, chronic 
stable angina, or coronary stenosis >50%) in 184,305 subjects (60,801 cases and 
123,504 controls) and 9,455,779 genetic variants. Subjects are of European, East 
and South Asian, Hispanic and African ancestry.  
 
Nikpay M, Goel A, Won HH, Hall LM, Willenborg C, Kanoni S, Saleheen D et al. A 
comprehensive 1,000 Genomes-based genome-wide association meta-analysis of 
coronary artery disease. Nat Genet. 2015 Oct;47(10):1121-1130. doi: 10.1038/ng.3396. 
Epub 2015 Sep 7. PMID: 26343387; PMCID: PMC4589895. 
 

1) Conduct an MR analysis of LDL and CAD. Studies can be search by PubmedID 
in MR-base (make sure PubmedID is checked), however, please note the 
following: 

 
A. For the exposure for this publication, use the larger set of subjects for this first 

analysis (N=173,082) 
B. For the exposure, use a p-value threshold of 5e10-8, LD Rsq = 0.001 and 

clumping distance of 1000kb. Also make sure “Perform Clumping” is checked. 
C. For the outcome for this publication, use the trait denoted “Coronary heart 

disease” 
D. When running the MR analysis you will want to allow LD proxies to be 

selected for the outcome using a minimum Rsq of 0.8 and also allow for 
palindromic SNPs with a MAF threshold of 0.3. Make sure you set “Allele 
harmonization” to “Attempt to align strands for palindromic SNPs” 

E. Select the following methods: 



a. Inverse variance weighted (NOTE: this is a random effects model) 
b. MR Egger 
c. Weighted Median 

 
Questions: 

 
1. How many variants are included in your genetic instrument for the 

exposure and how many are included in the outcome analysis? Of 
these, how many are proxies? 
 

2. Based on the descriptions above, is the study used to define the IV 
appropriate for the outcome population? 

 
3. Is there evidence of an association between LDL and CHD? 

 
 

4. Is there evidence of heterogeneity in the genetic effects? 
 

5. Is there evidence of pleiotropy? 
 

  
6. How would you interpret the results of the three analyses together (i.e. 

IVW, MR Egger and Weighted Median)? 
 

 
2) Re-run the analysis but for myocardial infarction (MI) using outcome data from 

the same publication. 
 

Questions: 
 

1. Is there evidence of an association between LDL and MI?   
 

2. Can the association between LDL and CHD be explained by MI?  
 

 
 

3) Feel free to explore associations with additional exposures such as HDL, BMI 
(you can use the Yengo et al. SNPs) or other exposures/outcomes of interest to 
you.  


