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Abstract: 
Glucocorticoids (GC) are the most effective anti-inflammatory treatment for seasonal 
allergic rhinitis (SAR). However, a few patients with SAR show poor response to GC 
treatment. Hence, there is a clinical need to find biomarkers to predict and monitor 
treatment response. Given that GC may affect the expression of a large amount of genes 
and proteins in different cells and tissues from SAR, it is a formidable challenge to 
understand these complex changes and to identify candidate biomarkers by studying 
individual genes. The aim of the study was to develop systems biology based approaches 
to identify biomarkers for GC treatment response in SAR. 
 
To achieve this goal, clinical investigations, experimental studies and bioinformatics 
analyses were combined. We profiled gene- and/or protein expression in nasal mucosa, 
nasal fluids and in vitro allergen-challenged CD4+ T cells from patients with SAR by 
gene expression microarray- and quantitative proteomics analysis. Ingenuity pathway 
analysis (IPA) and/or multivariate analysis were employed to prioritize candidate 
biomarkers and genes of importance to allergy. We further validated candidate 
biomarkers by ELISA.  
 
We showed that several pathways, such as the acute phase response pathway, were 
enriched with genes-coding proteins that may be candidate biomarkers. We identified 
several novel biomarkers for GC treatment response in SAR including orosomucoid 
(ORM), apoliprotein H (ApoH) and fibrinogen alpha chain (FGA). With integrated 
multivariate and pathway analyses we also demonstrated that the expression of allergen-
induced genes in CD4+ T cells from patients with SAR was reversed by GC treatment. 
We indentified that increased IFN-γ activity in allergen-challenged CD4+ T cells was 
decreased by GC treatment. 
 
In conclusion, we developed systems biology based approaches for the identification of 
novel biomarkers in SAR. These approaches may be generally applicable to identify 
biomarkers in clinical studies of complex diseases. 
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