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Drug hypersensitivity reactions (DHRs) were defined by Pichler as 
immune mediated reactions characterized by exanthems, fever 
and internal organ involvement.

 They account for one- third to one-sixths of all adverse drug 
reactions (ADRs) and represent the type B ADRs in which the 
reactions are neither dose dependent nor predictable. 

Drugs of various classes can elicit immune reactions elicit immune 
reactions and the risk to sensitization and clinical severity of 
symptoms depends on individual’s immune status, 
immunogenetic predisposition and the female gender. 



 Most studies show that women are more 
often affected than men (65–70 vs. 30– 35%) 
with also a more cutaneous reaction rate 
(35% higher in females). In addition, a study 
reported hospitalized female patients were 
statistically significantly more likely to 
develop drug allergy than males. Estrogen 
has been hypothesized to play a role in this 
predilection, however a molecular 
mechanism for female susceptibility is not 
fully understood. 

 It has been hypothesized that sex-specific 
gene regulation underlies important 
phenotypic gender differences and may 
contribute to gender differential 
susceptibility to disease thus a female 
genetic susceptibility may play a role and the 
molecular mechanism need to be 
understood
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Identify differential gene expression in the female gender and their 
male counterparts in DHRs

Apply a supervised machine learning techniques to retrieve top 
features and use the features to for classification

Annotate the said features and their gene ontologies



 We utilized the RNAseq dataset of Bellion et al (2010) where the authors 
characterized the gene expression profiles of peripheral blood mononuclear 
cells (PBMCs) isolated from patients during the acute phase of the reaction and 
upon resolution of clinical symptoms. 13 samples comprising 9 females and 4 
males were utilized for this analysis with all samples taken from the gene 
profiles in the Acute phase of the DHRs

Differential Gene Expression
Deseq2 and Limma package were used to perform the differential expression.

Deseq2 was performed using the T-bio-info (TBI) platform from Tauber 
Bioinformatics Research Centre. Significance was set for both at a p-value of 
< 0.05, p adjusted value (Benjamini -Hocberg) of < 0.05 and a 
log2FoldChange of equals or less than 2 for under-expression and greater 
than or equals to 2 for upregulation. 



Normalization was performed through log fold transformation and 

variance stabilization, zero and values less than the median expression 

across the samples were also filtered before a Principal Component 

Analysis was performed. 

Supervised analysis was done with Random forest with the 

number of trees set at 200, this was then used to classify samples 

based on gender, the top 20 features were selected. PCA was 

repeated based on the top 20 selected genes to validate the 

classification. Random forest was equally repeated with the 

selected features likewise step wise linear discriminant analysis

The genes highlighted in the differential gene expression were 

compared and then annotated via the Annotation package of the TBI 

and further validated by the AnnotationDbi and Org.Hs.Eg.Db R 

packages. Selected outputs used were for ENSEMBL IDs





 From the classification of the datasets from Bellion et al, a list of genes was 
seen to be distinctly differentially expressed between the sexes in DHRs. 

 One of the genes is the Gs Alpha subunit of the G coupled receptor which by 
activating its downstream second messenger system has been reported to be 
important in maintaining the epithelial integrity and also play a critical role in 
functions of the melanosomes which equally protect the skin from ultraviolet 
damage. 

 Protein arginine methyltransferases have been implicated in carcinogenesis 
and their function in inflammatory conditions have been fully elucidated by 
Kim et al, as they have been shown to induce T lymphocyte activation in 
tandem with chemokine signaling. 

 Additionally, the role of Spondin 2 (Mindin) in maintenance of the extracellular 
matrix and its differential expression between cancerous and non-cancerous 
lung cancers has also been documented 
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