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What is the relationship between allergic rhinitis (AR) and upper respiratory 
tract infections (URTI)? Does an URTI prevent or predispose patients to AR? In 
order	to	answer	these	questions,	we	must	first	consider	some	concepts.	

Rhinitis,	by	definition,	is	an	inflammation	of	the	mucosa	that	lines	the	nasal	
cavities, characterized by such symptoms as nasal obstruction, anterior or posterior 
rhinorrhea, nasal pruritus and sneezing. These symptoms must last for over one 
hour, for at least two consecutive days 1. 

There are numerous ways to classify rhinitis. Didactically, it can be broken 
down into infectious (viral, bacterial, and others), and non-infectious (allergic, 
drug-induced, hormonal, irritative, eosinophilic non-allergic, idiopathic, and so on) 
1. The allergic is undoubtedly the most prevalent type, with rates varying among 
different regions of the planet. Such a rate is estimated to reach 50% in some 
countries, while in Brazil it is around 15% 1, 2. Numerous factors are implicated 
in this variability, for instance those associated with the hygiene theory and the 
presence of atmospheric pollution, amongst others 3. 

In order to establish the real prevalence of nasal allergies, it is necessary 
to have an accurate diagnosis—both clinical and laboratory workup, including 
measurement	 of	 the	 agent	 involved	 (specific	 IgE).	 Unfortunately,	 this	 is	 not	
feasible in large populations; therefore, studies are based solely on questionnaires, 
such as the ISAAC (International Study of Asthma and Allergies in Childhood), 
AIA (Allergies in America), AILA (Allergies in Latin America) and such 2,4,5. 

In essence, these studies investigate the symptoms, tracing their clinical 
relation to triggering factors. This methodology is not very accurate, since the 
nasal	symptoms	of	allergic	patients	are	not	caused	by	specific	agents	(mites,	fungi,	
pollen,	animal	antigens)	and	are	unspecific	(strong	smells,	air	pollutants,	changes	
in temperature and humidity) — those for which there is no production of IgE 6. 
In both allergic and non-allergic individuals, there is a disorder in the autonomic 
nervous system that controls nasal physiology. The latter is characterized by 
local sympathetic hypoactivity and parasympathetic hyperactivity, consequently 
causing a predominance of nasal obstruction and rhinorrhea 1. Thus, symptoms in 
different manifestations of rhinitis are similar, requiring special attention by the 
physician when interviewing the patient.

According to the Hygiene Hypothesis, there would be an increase in the 
prevalence of IgE-mediated allergic manifestations, believed to be caused by 
a reduction in the number of infections during childhood. From the standpoint 
of immunity, the Type 1 helper-lymphocytes (Th1) release cytokines that will 



188 X IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY

mediate responses to viruses and bacteria, while those of type 2 (Th2) release 
cytokines in response to parasitic diseases and the production of IgE. In the 
beginning of our lives, viral and bacterial infections stimulate the immune system 
towards predominantly Th1-type responses. When we “protect” children, through 
immunizations, sterilized food, and the early use of antibiotics, we “free” the 
immune system for Th2-type responses. Corroborating this theory, a study carried 
out in the USA showed that certain infections (hepatitis A, Toxoplasma gondii, 
and Herpes simplex) are associated with a lower prevalence of allergic rhinitis 
and asthma 7. On the other hand, in reports in the medical literature we found 
numerous studies against that theory. In a cohort involving over 1,000 individuals, 
investigators did not see any relative increase in risk when they compared the 
number of URTI in patients younger than two years of age, those between two 
and four, and those four to eight years old concerning the development of allergic 
asthma and rhinitis 8. Another study involving children below four years of age 
showed that those who went at an earlier age to daycare centers had a higher 
prevalence of wheezing, night-time cough, asthma, rhinitis, and eczema when 
compared to those kept at home longer. In other words, those who had more 
contact with infectious agents developed more allergies 9.

In order to understand a possible predisposition of AR patients to URTI, 
we must consider the pathophysiology of allergic rhinitis 10. It is rather complex; 
nonetheless, two traits stand out. After interaction between antigens and the IgE 
molecules, a large variety of chemical mediators such as histamine, leukotrienes, 
and cytokines, are released. These substances participate in the genesis of 
symptoms in the immediate phase and development of the late phase, including the 
attraction	of	inflammatory	cells,	such	as	eosinophils.	Moreover,	patients	sensitized	
towards persistent agents (e.g. mites) undergo a phenomenon known as minimum 
persistent	 inflammation.	 One	 of	 the	 markers	 of	 this	 process	 is	 the	 expression	
of ICAM-1 molecules (intercellular 1 adhesion molecules, associated with the 
attraction of eosinophils), even when they are symptomless 1. Since ICAM-1 is the 
main receptor for rhinovirus, these patients end up being predisposed to URTI 11. 
It is worth stress that rhinovirus is the main infectious agent associated with URTI 
in children below two years of age 12.

We know that in infections due to rhinovirus there is a high concentration 
of leukotrienes 13, 14. Since these mediators are associated with the eosinophil 
chemotaxis and apoptosis reduction, we see a synergy between the disorders. The 
viral infection provides feedback to the process of the nasal allergy, which in its 
turn promotes development of an URTI.

Another relation between URTI and nasal allergies lies in the fact that 80% 
of acute bacterial sinusitis comes from viral infections. We must suspect a bacterial 
infection when symptoms of URTI last for more than ten days, or if they were 
improving and all of a sudden start to recur. The prevalence of acute bacterial 
rhinosinusitis is not higher in allergic patients; nonetheless, when it happens, 
it tends to be more aggressive. In animal models, there is a greater presence of 
polymorphonuclear cells and release of chemical mediators such as TNF-alpha in 
allergic groups, when compared to non-sensitized individuals 15.
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We use clinical parameters to differentiate nasal allergies from viral 
infections. When infection is present, besides the nasal nuisances there are other 
systemic symptoms such as fever, malaise, and reduced appetite. Notwithstanding, 
in children below two years of age with nasal symptoms only, rhinoviruses are 
the most prevalent agents, corresponding to 40% of cases. We stress that in both 
situations, pulmonary wheezing and cough are present, not excluding allergic 
patients 12. 

Therefore, diagnosing allergic rhinitis in this age-range is a challenge. 
Although these children may already produce IgE, this mechanism is only relevant 
in the genesis of symptoms after the child reaches two years of age. Thus, we 
advocate	care	when	interpreting	the	presence	of	specific	IgE,	especially	concerning	
inhaled antigens (mites, fungi, pollen, and the like).

In conclusion, it is not easy to differentiate allergic rhinitis from URTI in 
small children, because the conditions are very similar from the clinical standpoint 
and, moreover, there is a fostering relationship between them. Therefore, we must 
base our suspicion in a careful interview and tests that show that the infectious 
cause	is	more	relevant	in	the	first	years	of	life.
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