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ABSTRACT 

 
In the modern world, allergic respiratory diseases have a huge place among all chronic 

diseases. The annual increase in the prevalence of allergic rhinitis and bronchial asthma among 

the global population makes relevant studies underlying their pathogenesis. Changes in the nasal 

mucosa alter its most important function — protection from aggressive environmental factors — 

allergens and pollutants. Inflammatory processes in the nasal cavity interfere with the normal 

mucosa functioning as a non-specific barrier and facilitate their further penetration into the 

microorganism. 

This article provides an overview of the current scientific medical literature, summarizing 

the results of scientific research regarding microbiocenosis of the nasal mucosa and its effect on 

the development and formation of allergic rhinitis. 

Key words: allergic rhinitis, allergic reaction, microbiocenosis of the nasal mucosa, 

pathophysiological mechanisms. 

INTRODUCTION 

 

Allergic diseases of the respiratory system are prevalent among chronic 

conditions, with allergic rhinitis and bronchial asthma being the most common 

forms [19, 23]. 
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According to modern views, the development of allergic rhinitis is caused by 

an inflammatory reaction of the nasal mucosa mediated by IgE, which occurs upon 

contact with allergens. In our opinion, the role of microbiota in the pathogenesis of 

this disease is insufficiently studied and often underestimated, especially in the 

chronic form of the disease, the development of infectious complications, and 

hyperreactive states. When interacting with an allergen, a cascade of pro-

inflammatory reactions is activated, aimed at removing the irritant agent. As a 

result, the secretion of mucus and transudate increases, which helps to eliminate 

both the allergen and the components of the normal microflora. This creates 

conditions for the colonization of the mucosa by new microbial communities, 

which probably leads to the formation of a pathological vicious circle and 

increases the risk of bacterial complications of allergic rhinitis. 

Objective: based on the literature analysis, to demonstrate the possible role of 

nasal microbiota in the pathogenesis of complications of allergic rhinitis. 

Allergic rhinitis (AR) is one of the most common diseases of the respiratory 

system, affecting up to 40% of adults and up to 25% of children [1]. It is often 

associated with bronchial asthma (BA), which is detected in 15-38% of patients 

with AR, and 55-85% of patients with AD report symptoms of AR [2]. 

Bronchial asthma is a chronic airway disease characterized by symptoms such 

as shortness of breath, wheezing, chest congestion, and coughing. An important 

link in bronchial asthma is mast cells, eosinophils, and lymphocytes. Bronchial 

asthma is one of the important diseases that progresses every year, as the number 

of patients diagnosed with the disease increases [3]. 

Your sentence is mostly clear, but I made a few adjustments for clarity and 

flow: 

According to WHO forecasts, the 21st century has become the era of 

allergies, as the prevalence of allergic diseases increases by 2-3 times every 10 

years. Statistics show that one in five people on our planet suffers from allergies. 

According to the WHO, allergic diseases currently rank third, but forecasts predict 

they will soon become the leading cause of illness, making the 21st century the 

“century of allergy'” [4]. 

Numerous epidemiological studies examining the spread of allergic diseases 

worldwide reflect a steady increase in the number of patients with allergic 

conditions, including among the pediatric population [14, 25, 26, 27]. 

According to a recent report by the World Health Organization (WHO), the 

number of asthma patients worldwide exceeds 339 million [5]. Experts predict that 

this number will rise to 400 million by 2025 [3, 4]. In the Russian Federation (RF), 

according to the Russian Ministry of Health, the total incidence of asthma in 2017 
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was more than 1,000 cases per 100,000 adults [5]. Additionally, epidemiological 

research estimates the prevalence of asthma at approximately 6.9% [6]. 

The disease is associated with a poor quality of life, a significant social 

burden, and an increased risk of adverse outcomes, including disability and death 

[7, 8]. Lack of control or only partial control of asthma symptoms, even in mild 

cases, is a serious risk factor for exacerbations, which can lead to a rapid decline in 

lung function and death [9]. Poor symptom control and unfavorable outcomes in 

asthma are often linked to treatment inconsistencies with evidence-based 

recommendations [10-12]. "The UK National Review has convincingly shown that 

46% of asthma-related deaths could have been prevented if the recommended 

treatment principles had been followed in primary health care. 

According to L.V.Kovalchuk, L.V.Gankovskaya, and R.Ya.Meshkova (2017), 

as well as the results of epidemiological studies conducted in various countries, the 

prevalence of allergic rhinitis (based on treatment data) ranges from 4% to 32%. At 

the beginning of the 21st century, this figure was 24% in England, 13–19.6% in 

Germany, 20.6% in Norway, and 10–30% in the USA. In Russia, the prevalence of 

allergic rhinitis ranges from 12.7% to 24% on average. Among children, the 

prevalence is 0.7–14.95% in those aged 6–7 years and 1.4–39.7% in those aged 

13–14 years. 

The incidence of allergic rhinitis is higher in boys than in girls; however, 

during adolescence, this difference disappears, with similar rates observed in both 

sexes. Allergic rhinitis accounts for approximately 50% of all chronic rhinitis cases 

[13]. 

A particularly sharp increase in the incidence of asthma in the Republic of 

Uzbekistan was observed in the second half of the 20th century. According to 

statistical data from the Republican Scientific Specialized Allergological Center 

(RNSAC) in Uzbekistan, approximately 140,000 people suffer from bronchial 

asthma [14]. 

The microbiocenosis of the nasal cavity is a dynamic system composed of a 

multitude of microorganisms, including those that persist on the mucous 

membranes of the respiratory tract and those that enter the nose accidentally with 

inhaled air [15, 16]. The composition of nasal microbiota varies significantly 

depending on factors such as age (children, adults, elderly), season (temperature, 

insolation), habitat (urban, rural, or country setting), existing ENT pathologies 

(allergic rhinitis, sinusitis, infectious rhinitis), antibiotic resistance, immune system 

status (primary or secondary immunodeficiency syndrome, autoimmune 

pathology), and the presence of acute and/or chronic infectious diseases [17, 18]. It 

is also essential to study the population-specific characteristics of nasal 
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microbiocenosis, which are unique to individuals living in particular geographical 

regions. 

Dysbiosis and secondary immune disorders are closely interconnected 

conditions. The key role of normal microbiocenosis in adaptation (or 

maladaptation in dysbiosis) supports I.I.Mechnikov's thesis on the fundamental 

role of dysbiosis in the development of pathological processes [19]. A comparison 

of microbiocenosis indicators with the characteristics of inflammatory disease 

progression has shown that the severity of the pathological process depends on the 

extent of negative changes in microbiological parameters. In our opinion, this 

underscores the necessity of studying microbiocenoses in various diseases. 

Dysbiosis can be considered either as an etiological factor or as a predisposing 

factor for the development of pathological processes [1, 4, 9, 13]. 

The microbial community of the nasal mucosa plays a key role in maintaining 

the health of the upper respiratory tract. Over the past five years, studies have 

shown that the nasal microbiota of healthy individuals is predominantly composed 

of Actinobacteria, particularly Corynebacterium and Propionibacterium, with 

relatively lower levels of Firmicutes (e.g., Staphylococcus) and Proteobacteria 

(e.g., Enterobacter). 

Age-related changes also influence the nasal microbiota. In healthy 

individuals under the age of 50, Actinobacteria predominate, whereas in the 

elderly, there is an increased proportion of Firmicutes, particularly Staphylococcus 

species. 

In addition, the nasal microbiota can change in response to various diseases. 

For example, patients with allergic rhinosinusitis exhibit an imbalance in their 

microbiota, which may contribute to inflammation and obstruction [13]. 

Thus, maintaining a healthy nasal microbiota is essential for preventing upper 

respiratory tract diseases and supporting overall immune function. 

Staphylococcus aureus is detected in 20–70% of children with allergic rhinitis 

(AR) and bronchial asthma (BA), with microbial contamination in these children 

being 1.5–2 times higher than in healthy individuals. In cases where AR and BA 

coexist, the predominant microflora includes Staphylococcus aureus, while 

Staphylococcus haemolyticus, Staphylococcus epidermidis, and Corynebacterium 

spp. may also be present. Other bacteria, such as Streptococcus viridans, 

Streptococcus haemolyticus, Neisseria, and Klebsiella spp., are considered 

incidental findings. Carriage of Staphylococcus aureus in allergic rhinitis (AR) is 

associated with more severe nasal congestion and prolonged rhinosinusitis. 

Patients with postnasal drip syndrome often develop bronchitis, as well as 

persistent otitis media lasting 2–4 weeks and resistant to antibacterial therapy. 
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Children with AR who exhibit bacterial colonization on the mucosa show greater 

sensitization to allergens compared to those without bacterial colonization [20]. 

In her scientific article published in 2022, A. M. Lazareva stated the 

following: opportunistic pathogenic microorganisms predominate in respiratory 

atopy (AR, ABA) compared to respiratory pseudoatopy (PRS, AT). An increase in 

the number of bacteria from the Enterobacteriaceae and Enterococcus families on 

the nasal mucosa indicates dysbiosis, highlighting the significance of these 

microbial groups in the development of allergic pathology in the upper and lower 

respiratory tract in individuals with atopy. A key distinguishing feature between 

these groups is the higher concentration of Enterobacteriaceae in AR compared to 

PRS, as well as the predominance of Enterococcus species in ABA compared to 

AT. Thus, in allergic rhinosinusitis and bronchial asthma, regardless of the 

underlying cause of inflammation, pronounced dysbiosis is observed, characterized 

by an increased presence of opportunistic microflora on the nasal mucosa 

compared to the control group [21]. 

According to a scientific study conducted by M. I. Efimova in 2020, the 

persistence of Staphylococcus aureus on the mucous membranes of children with 

asthma is associated with higher levels of total IgE in blood serum compared to 

patients who do not harbor this microorganism in their mucosal microbiota. 

Growing evidence suggests that staphylococcal toxins act as superantigens and 

play a role in modulating chronic inflammatory respiratory diseases. A more 

comprehensive understanding of the role of Staphylococcus aureus and its 

superantigens in the etiology and pathogenesis of asthma could lead to the 

development of new therapeutic strategies for treating these conditions [22]. 

Conclusion The microbiota of the nasal mucosa plays a key role in 

maintaining respiratory health and influencing the development of allergic diseases 

such as allergic rhinitis and bronchial asthma. Alterations in microbiota 

composition, particularly the predominance of opportunistic microorganisms, may 

contribute to inflammatory processes and allergic reactions. Notably, the 

persistence of Staphylococcus aureus on the mucous membranes of the upper 

respiratory tract is associated with more severe allergy symptoms and elevated 

serum IgE levels in children with bronchial asthma. These findings highlight the 

significance of studying microbiocenosis as a contributing factor in the 

pathogenesis of allergic diseases and underscore the need for further research to 

develop novel therapeutic strategies. A deeper understanding of the microbiota and 

its interactions with the immune system could serve as a foundation for improving 

the diagnosis and treatment of allergic rhinitis and asthma, as well as for 

preventing complications associated with these conditions. 
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