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 Unique gut microbial colonisation patterns are associated with the onset 

of allergic disease in infants; however, there is insufficient evidence to 

determine if aberrant microbial composition patterns persist in adult 

allergic rhinitis (AR) sufferers. To compare the gut microbiome 

composition between adult AR sufferers and controls. Gut microbial 

composition in stool samples was compared between 57 adult AR 

sufferers (39.06 ± 13.29 years) and 23 controls (CG; 36.55 ± 10.51 

years) via next-generation sequencing of the V3–V4 hypervariable 

regions of the 16S rRNA gene. Taxonomic classification and identity 

assignment was performed using a reference-based approach with the 

NCBI database of 16S rRNA gene sequences. Species richness 

determined via the Shannon index was significantly reduced in the AR 

cohort compared to the CG (4.35 ± 0.59 in AR vs. 4.65 ± 0.55 in CG, p 

= 0.037); trends for reductions in operational taxonomic unit (OTU) 

counts, inverse Simpson, and CHAO1 diversity indices were also noted. 

Bacteroidetes (p = 0.014) was significantly more abundant in the AR 

group than in the CG. In contrast, the Firmicutes phylum was 

significantly less abundant in the AR group than in the CG (p = 0.006). 

An increased abundance of Parabacteroides (p = 0.008) and a reduced 

abundance of Oxalobacter (p = 0.001) and Clostridiales (p = 0.005) were 

also observed in the AR cohort compared to the CG. Adult AR sufferers 

have a distinct gut microbiome profile, marked by a reduced microbial 

diversity and altered abundance of certain microbes compared to 

controls. The results of this study provide evidence that unique gut 

microbial patterns occur in AR sufferers in adulthood and warrant 

further examination in the form of mechanistic studies. 
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1. INTRODUCTION 

The gastrointestinal microbiota plays an important role in the development and regulation of local and 

systemic immunity. Indeed, several immune-mediated conditions [1- 7], including allergic disease [8- 11], 

have been associated with abnormal gut microbiome composition. Allergic rhinitis (AR) is the most 

prevalent allergic disease and is characterised by a T helper (Th) 2 polarised response, which promotes IgE-

mediated inflammation in the nasal mucosa following allergen exposure. Polarisation of the Th2 phenotype 
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develops in utero and persists in neonates at birth [12], [13]. Immune homeostasis and maturation towards a 

Th1 phenotype is dependent on colonisation of the gut with commensal microbes [14]. Data generated from 

germ-free mouse models have shown that commensal gut microbes regulate Th2 responses [15], with recent 

evidence suggesting this occurs via induction of enteric Th17 and T regulatory cells [16]. 

 

2. Materials and Methods 

 

2.1 Study Design 

This study was designed as a cross-sectional study to characterise differences in the gut microbiota between 

adults with established AR (n = 57) and adults with no history of AR (n = 23; control group). All 

participants attended appointments at the Queensland Allergy Services Clinic in Southport (Gold Coast, 

Australia) and the Clinical Trial Unit at Griffith University (Gold Coast, Australia) for allergy testing and 

collection of blood and stool samples. This study was approved by the Griffith University Human Research 

Ethics Committee (Approval No. 2015/564/HREC; 2016/279). 
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