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Background  
Systemic lupus erythematosus (SLE), a chronic, inflammatory autoimmune disease, predominantly 
affects women with a 9:1 female:male incidence. Cardiovascular disease (CVD) is a leading cause 
of mortality in SLE via accelerated atherosclerosis: the build-up of cells and lipids in the vascular 
wall and the main pathology underlying CVD.  
Methods 
Disease module identification using modularity optimization methods (MONET) was applied to 
monocyte bulk-RNAsequencing (N=18) and targeted proteomics (N=29) analysis from a well-
characterised cohort of CVD-free women with SLE who were non-invasively scanned for the 
presence of subclinical atherosclerotic plaques. 
Results 
A consistent pattern of differentially expressed genes and proteins in SLE patients with subclinical 
atherosclerosis were associated with the complement pathway and inflammatory signalling 
processes across multiple networks (STRING and Consensus Pathways). Both diseases are 
characterised by chronic inflammation. Nevertheless, this analysis uncovered insight into a 
dampening of inflammatory mechanisms in atherosclerotic plaque patients through 
downregulation of interferon-regulatory genes. We found that unsupervised hierarchical 
clustering using interferon-gene signatures could stratify patients into distinct subgroups based on 
interferon response that could not be explained by differences in routine disease measures or 
known clinical predictors. Interferon response did not predict the presence of plaques or 
differences in ultrasound scan measures, and 55% of plaque patients showed a low interferon-
response potentially indicative of an anti-inflammatory profile. 
Conclusions 
SLE patients with subclinical atherosclerosis showed a complex molecular signature distinct from 
plaque-free patients with further heterogeneity uncovered in inflammatory profiles that may 
contribute to varied efficacy of interferon-targeting and anti-atherosclerotic therapies. This 
presents an exciting opportunity for improved patient stratification using a personalised medicine 
approach and demonstrates the utility of combining multi-omics datasets and knowledge of their 
interactions along with clinical data to uncover novel signatures in pathophysiology.  
 



Disease module and pathway enrichment applied to 
differential monocyte gene and protein expression 

uncovers dysregulation of inflammatory processes in SLE-
plaque patients.
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SLE patients further subset by interferon response. 
No differences in disease activity or clinical predictors.

Interferon response does not predict atherosclerosis.
55% of plaque patients show a low interferon response.

Conclusions
• Dysregulation of immune processes observed in SLE 

with atherosclerosis
• Heterogeneous subgroups based on interferon 

response
• Atherosclerosis at subclinical level maybe 

attributable to anti-inflammatory phenotype
• Varied immune response may explain mixed 

efficacy of interferon-targeting therapies


