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Pathophysiology of Allergic Rhinitis
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Razi's report about seasonal allergic rhinitis (hay fever) from the 
10th century AD
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"About the beginning or middle of 

June in every year ….. 

…. A sensation of heat and fulness is

experienced in the eyes ….

First description of hay fever
John Bostock, Med Chir Trans, 1819; 10: 161

…. To this succeeds irritation of the

nose producing sneezing ….

…. To the sneezings are added a 

further sensation of tightness of the

chest, and a difficulty of breathing"



• a global health problem (5 to 50 % of the population) 

• Its prevalence is increasing

• AR alters social life and affects school performance and 

work productivity

• Costs are substantial 

Allergic Rhinitis (AR) burden
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Björstén B et al.2007

Centre N
R ever 

%
R last year 

%
HF ever 

%
RC last 
year %

RC  Severe 
%

Rasht 3004 27.6 20.2 5.5 7.2 0.3

Tehran 3119 33.4 25.1 10.5 12.3 0.3

Total 6123 30.5 22.7 8.1 9.8 0.3

R, rhinitis

HF, hay fever

RC, rhinoconjunctivitis

ISAAC Phase III in IRAN



Allergic Rhinitis  and Its Impact on Asthma (ARIA)

• Development of evidence-based guidelines during a 

workshop held at WHO in December 1999 (J Allergy Clin Immunol, 

suppl, Nov 2001).

• The document has been endorsed by several allergy, 

respiratory, ENT and Pediatric associations

• The last guideline published at 2010

• Revisions made at 2014, and 2016



The ARIA initiative goals

• update knowledge of physicians

• highlight the impact of allergic rhinitis on asthma 

• evidence-based diagnosis

• evidence-based treatments

•a stepwise approach to the management

• to assess the magnitude of the problem in developing 
countries and to implement guidelines



Allergic Rhinitis

• Occurs in up to 20% of the general population

• Occurs in approximately 85% of asthmatics

• AR patients have a 3-fold risk of developing asthma

Asthma

• Occurs in 5-10% of the general population

• Occurs in up to 50% of AR patients

United Airways Disease = One Way, One Disease



Allergic Rhinitis
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Rhinitis and its co-morbidities

QoL
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Links between rhinitis and asthma: 
Epidemiologic evidence

1- Asthma prevalence is increased in allergic and 
non-allergic rhinitis

2- Rhinitis is almost always present in asthma

3- Rhinitis may be a risk factor for asthma

4- Non-specific bronchial hyperreactivity is
increased in persistent rhinitis



Rhinitis / Asthma : Similarities

• Frequently coexist

• Respiratory pseudostratified epithelium

• IgE-dependent mechanisms 

• Th2 lymphocyte activation

• Eosinophil recruitment

• Mast cell / basophil activation and 
transepithelial migration



Rhinitis / Asthma: Differences

• Epithelium intact

• Basement membrane normal

• No airway smooth muscle

• Venous sinusoids

• Submucosal glands prominent 

• Remodeling absent

• Antihistamines effective

• 2-agonists ineffective

• Epithelium disrupted

• Basement membrane abnormal

• Bronchial smooth muscle

• No venous sinusoids

• Submucosal glands few 

• Remodeling present

• Antihistamines ineffective (?)

• 2-agonists effective

Rhinitis Asthma



ARIA

The classification "seasonal" and 

"perennial" allergic rhinitis

has been changed to

"intermittent" and "persistent" 

allergic rhinitis



Persistent 
. ≥ 4 days per week

. and ≥ 4 weeks

Mild
normal sleep

& no impairment of daily    
activities, sport, leisure

& normal work and 
school

& no troublesome 
symptoms

Intermittent
. < 4 days per week

. or < 4 weeks

ARIA Classification

in untreated patients



allergen
avoidance

indicated 
when possible  

pharmacotherapy
safety

effectiveness
easily administered 

immunotherapy
effectiveness

specialist prescription 
may alter the natural 
course of the disease 

patient
education

always indicated  

costs



Allergen avoidance
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Treatment options for Allergic Rhinitis
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Treatment of allergic rhinitis (ARIA)
Allergic Rhinitis and its Impact on Asthma 

mild
intermittent

mild
persistent

moderate
severe

intermittent

moderate
severe

persistent

allergen and irritant avoidance

immunotherapy      

intra-nasal decongestant (<10 days) or oral decongestant

local chromone

intra-nasal steroid

oral or local non-sedative H1-blocker
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Mild intermittent rhinitis

ARIA

Options (not in preferred order)

- oral or intranasal anti-H1

- intranasal decongestants

- oral decongestants (not in children)



Moderate-severe intermittent rhinitis

Mild persistent rhinitis

ARIA

Options (not in preferred order)

- oral or intranasal anti-H1

- oral anti-H1 + decongestant

- intranasal CS

- (chromones)

Patient should be re-assessed after 2-4 wks



Moderate-severe persistent rhinitis

ARIA

Step-wise approach

- intranasal CS as a first line treatment

- if major blockage: add short course of oral CS 

or decongestant

Re-assess after 2-4 weeks

- if symptoms present add:

- oral anti-H1 (± decongestants)

- ipratropium



Drugs Ages Dose 

Beclomethasone > 6 years 6-12y: 1 spray q12h, >12y: 1-2 spray q12h

Fluticasone propionate > 4 years 6-12y: 1 spray qd,    >12y: 2 sprays qd

Mometasone > 2 years 2-12 y: 1 spray qd,   >12y: 2 sprays qd

Budesonide > 6 years 6-12y: 2 sprays qd,    >12y: upto 4 sprays qd

Azelastine > 6 years 6-12y: 1 spray bid, >12y: 1-2 spray bid

Olopatadine > 6 years 6-12y: 1 spray bid, >12y: 2 sprays bid

Cromolyn sodium > 2 years 1 spray every 4-6 hr

Ipratropium bromide > 5 years 5-12y: 2 spray q8h, >12y: 2 spray q-6-8h

Oxymetazoline > 6 years 2-3 sprays in each nostril q12h

Phenylephrine drop > 2 years < 6 y: 0.125% q2-4h             > 6 y: 0.25% q4h

Cetirizine > 6 months < 6 y: 2.5 mg      > 6 y: 5 mg

Desloratadine > 6 months < 1y: 1mg, 1-5y: 1.25mg, 6-11y: 2.5mg, >12y: 5mg

Loratadine > 2 years 2-5 y: 5mg/d, >6y: 10mg/d

Fexofenadine (Allegra) >2 years 2-11y: 30 mg/d, 120-180mg/d

Montelukast > 6 months 6 mo-5y: 4mg, 6-14y: 5mg, >14y: 10mg
25



When to Consider Referral

•Question as to etiology of the rhinitis

•Symptoms not adequately managed

•Multiple complications or co-morbidities

•Allergen avoidance & patient education

•Allergy specialized tests & challenges

•Management of immunotherapy



ARIA Recommendations

1- Patients with persistent rhinitis should be 
evaluated for asthma

2- Patients with persistent asthma should be 
evaluated for rhinitis

3- A strategy should combine the treatment of 
upper and lower airways in terms of efficacy 
and safety
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Persistent 
. ≥ 4 days per week

. and ≥ 4 weeks

Mild
normal sleep

& no impairment of daily    
activities, sport, leisure

& normal work and 
school

& no troublesome 
symptoms

Intermittent
. < 4 days per week

. or < 4 weeks

ARIA Classification

in untreated patients
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Moderate-severe persistent rhinitis

ARIA

Step-wise approach

- intranasal CS as a first line treatment

- if major blockage: add short course of oral CS 

or decongestant

Re-assess after 2-4 weeks

- if symptoms present add:

- oral anti-H1 (± decongestants)

- ipratropium
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Allergen avoidance
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With the current knowledge, in patients with COVID-19 

infection, intra-nasal corticosteroid can be continued in 

allergic rhinitis at the recommended dose 

39

Intranasal corticosteroids in allergic rhinitis in COVID-19 infected patients: An ARIA-

EAACI statement. Allergy. 2020 Mar 31. doi: 10.1111/all.14302. 


