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• Causal estimates assessment from MR analyses indicate 
that increased genetically predicted levels of CD40 is 
protective for stroke except for cardioembolic EOS. These 
finds are in line with and expands upon previous MR 
analyses.

• Chen et al.1 looked mainly at older stroke, finding an 
inverse/protective causal effect for all IS, LAA, and SAO 
but an insignificant trend towards increased risk of CE. 

• The reasons for the differing effects by stroke subtype are 
unknown but could be attributed to CD40’s various roles 
in signaling.2,3,4

• Limitations: Statistical Power may be weakened due to 
limited sample size and European-stratified analyses.

 To estimate the causal effects of circulating inflammatory                               
-biomarkers on early and late onset ischemic stroke (IS;       
-EOS age 18-59 years; LOS age > 60 years) and assess
-effect heterogeneity.

Objective

• Chronic Inflammation is an underappreciated 
contributor to IS stroke risk.

• Inflammation’s role in IS is complex
• Elevated chronic inflammation is also a symptom of 

other stroke risk factors (diabetes, hypertension, 
obesity, etc.)

• Is associated with response to brain injury. 

• Goals: Use Mendelian Randomization to to assess the 
causal effects of inflammation, represented by 
genetically predicted levels of inflammatory 
biomarkers, upon IS risk.

• We hypothesize that genetic proxies for inflammation 
have differing causal relationships with IS, depending 
on the etiology and age of stroke onset.
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Methods

Introduction

1) Biomarkers
20 circulating inflammation-
related biomarkers identified 
from literature as being 
associated with stroke

2) Instrumental Variable (IVs) 
sourced from large-scale, EUR-
based GWAS summary statistics

Outcome

*

Wald’s Test: * P < 0.05

Individual-level data of of SiGN and EOSC
Stratified by EUR-ancestry and toast 
subtypes

GWAS of stroke and subtypes, using
PC1-10 and Sex as covariates

3) Selection of IVs:
-P value Thresholding: P ≤ 5x10-8

-Clumping: kb = 10,000, r2 ≤ 0.1
-F statistics > 10

1) Outlier Detection and Removal
-Cook’s Distance filtering: 4/#SNPs
-MR-PRESSO

2) Selection of In Common SNPs 
Within the EOS and LOS Analysis

3) Two Sample MR Analysis
-IVW                  -Simple Median
-MR-Egger        -Weighted Median
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Two Sample MR Analysis

Data Harmonization

4) Assessment of Estimates
Comparison of EOS and LOS 
causal estimate using Wald’s Test

Bonferroni adjusted
P- value < 0.05/(20*6) = 4.16x10-4 

MR Scatterplots Plots Illustrating Differential 
Effects of CD40 on CE for LOS and EOS
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MR Associations of CD40 With Early and Late-onset Stroke Risk

Subtypes
Late Onset 
Sample Size

Early Onset 
Sample Size

Allstroke 9272 6728
toastCE 2579 825
toastLAA 1681 821
toastOTHER 63 627
toastSAO 1627 885
toastUNDETER 2058 1747
Controls 25124 33764
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