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DEFINITION

 It is as an inflammatory condition affecting the 
mucous membranes of the nose and upper 
respiratory system.

 In clinical practice, the term is used broadly to 
encompass a heterogeneous group of nasal disorders 
characterized by periods of:

• Rhinorrhea (Coryza, Nasal discharge) 
• Pruritus (itching) 
• Sneezing
• Congestion
• Postnasal drainage



CAUSES AND 
CLASSIFICATIONS

Possible causes of rhinitis symptoms



Drugs Capable of Causing Nasal Symptoms



Classification of allergic rhinitis



EPIDEMIOLOGY

 Allergic rhinitis is the most prevalent of the allergic diseases.

 Prevalence rates for rhinitis are difficult to quantify because 
the condition is often undiagnosed, different definitions are 
used, and data collection methods vary.

 A conservative estimate suggests that up to 30% of adults (and 
even more children) are affected by allergic rhinitis, making it the 
sixth most common chronic illness in the United States.

 Although studies have traditionally reported a 3:1 ratio of 
allergic to non-allergic rhinitis, recent data suggest that up to 
87% of patients may experience symptoms from mixed causes.



EPIDEMIOLOGY

 Despite the impact of symptoms and the burden of disease, less 
than half (47%) of nasal allergy sufferers reported seeing a 
health care practitioner about their symptoms in the last 12 
months.

 Most nasal allergy sufferers report taking medication for their 
condition; with more than half (53%) using a nonprescription 
medication.

 A large proportion (38%-48%) of patients taking medications for 
their symptoms, however, report that they are only somewhat 
satisfied with the products they use.

 Employees report annual allergic symptoms on average of 52.5 
days, absence 3.6 days, and lack of productivity 2.5 hours/day 
when experiencing symptoms.



EPIDEMIOLOGY

 Rhinitis impacts

Sleep 
disorders

Loss of 
appetite

General
weakness

FatigueMood 
disorders

Decreased 
concentration

Difficulty 
learning







ETIOLOGY

Genetic

EnvironmentLifestyle



ETIOLOGY

 Atopy is a significant inheritable factor.

 The risk of a child experiencing allergic symptoms is 50% with 
one atopic parent and 66% with two atopic parents.

 Environmental exposures, particularly early in life, are also 
important in the development of symptoms.

 Lower socioeconomic status may be a risk factor for 
development of allergic rhinitis.

 Although the pollen season varies with geographic location, 
grasses, trees, and weeds can be problematic for many people 
during active pollination.



RISK FACTORS

Family history of 
atopy (ie, the genetic 

predisposition to 
develop allergic 

diseases)

Male sex

Birth during the 
pollen season

Maternal smoking 
exposure in the first 

year of life

Serum 
immunoglobulin E 

(IgE) >100 
international 

units/mL before age 6

Early use of 
antibiotics



Major causes of allergic rhinitis according 
to timing of symptoms



Pathophysiology of allergic rhinitis



Rhinitis

Allergic

Sneezing

Itchy nose

Itchy eyes with tearing 
(With or without a burning 

sensation)

Clear rhinorrhea

Family history of allergic 
rhinitis & eczema

Non-allergic

Persistent congestion 
and/or rhinorrhea without 

itch/sneeze

Poor response to oral 
antihistamines

Symptoms exacerbated by 
weather changes, 

smoke/fumes

Late age of onset

Absence of cat/dog/pet



• Non-allergic Rhinitis

• Allergic Rhinitis

Ear 
popping

Frequent 
upper 

respiratory 
tract 

infection

HeadacheFatigue



Diagnosis

History

Past medical history
(e.g., age onset of 

symptoms)

Family history
(e.g., atopy)

Physical 
Examination

Clear nasal 
discharge

Pale, boggy, 
swollen nasal 

mucosa

Facial changes 
due to chronic 

mouth breathing

Laboratory 
Tests

Microscopic 
examination of 
nasal secretions

Skin test
(e.g., prick and 

puncture)

Serum IgE level
(> 100 IU/ml)

Imaging
(e.g., CT, X ray)



Adenoid face



Allergic shiners



Nasal crease



Crowded, Crooked teeth

Gingivitis



SKIN TEST

 Small quantities of allergen are introduced into the skin by 
pricking or puncturing the skin in the immediate presence of 
the diluted allergen extract.

 Fifteen to 35 tests are placed on the upper portion of the back
or the palmar surface of the forearms.

 A positive skin test produces a wheal and flare at the site 
within 15 to 30 minutes of application.

 An experienced clinician, usually an allergist, should conduct 
skin testing using high-quality allergen extracts and should 
interpret the results.







Effects of Antihistamines on Allergen Skin Tests



Most asthma medications, 
including leukotriene

modifiers, inhaled β2-agonists, 
cromolyn, theophylline, and 

inhaled and short course 
systemic (burst) corticosteroids 

have no effect on skin tests.



General Recommendations for Discontinuation of
Antihistamines Before Allergen Skin Testing



Treatment 
goals

Prevent or 
relieve 

symptoms

Improve 
quality of life

Prevent 
prohibitory 

concerns about 
adverse effects 

or expense



Management 
of rhinitis

Patient 
Education

Allergen and 
irritant 

avoidance

Non-
pharmacologic & 
complementary  

therapies

Pharmacotherapy



ALLERGEN AND IRRITANT

AVOIDANCE

1
• Use of impermeable covers on box springs, 

mattresses, and pillows

2
• Washing bedding at least weekly in hot water

3
• Reducing humidity in the home to below 50%

4
• Replacing carpets with linoleum, tile, or wood floors

5
• Replacing curtain and heavy draperies with blinds 

that can be wiped clean



ALLERGEN AND IRRITANT

AVOIDANCE

6
• Removing live plants from home

7
• Removing carpets from home 

8
• Using standard air conditioners

9
• Changing filters of air conditioners frequently 



PREVENTING SEASONAL ALLERGY
SYMPTOMS

1
• Stay inside during the times of the year when 

they have symptoms

2
• Keep car and house windows closed, and 

use air conditioning instead

3
• Take a shower before bed to rinse pollen off 

their hair and skin.

4
• Wear a dust mask if they need to be outside.



Treatment algorithm for allergic rhinitis



PHARMACOTHERAPY

Antihistamines Intranasal 
corticosteroids

Leukotriene
modifiers

Intranasal 
cromolyn

Oral and nasal 
decongestants

Intranasal 
anticholinergics

Ophthalmic 
products

Anti-IgE
therapy



PHARMACOTHERAPY

 Oral Antihistamines

• Oral antihistamines are the most frequent initial therapy 
recommended for patients with allergic rhinitis, particularly 
those with mild symptoms.

• They reduce symptoms of nasal itching, sneezing, and 
rhinorrhea, with variable effectiveness on ocular symptoms 
but no efficacy for nasal congestion.

• First-generation antihistamines (FGAs) can cause 
significant sedation, various anticholinergic side effects, and 
can impair performance, all of which limit their usefulness.

• Second-generation antihistamines (SGAs) are preferred
over FGAs in most cases where an antihistamine is desired.



PHARMACOTHERAPY

 Oral Antihistamines

• SGAs have the following properties: (a) improved H1-receptor 
selectivity; (b) absent or reduced sedative effects, and (c) anti-
allergic properties separate from antihistamine effects.

• Essentially, all the antihistamines currently used are equally 
effective.

• The choice of agent is based on duration of action, side-effect
profile (especially drowsiness and anticholinergic effects), risk of 
drug interactions, and cost.



PHARMACOTHERAPY

 Oral Antihistamines

• Some patients claim that a kind of "tolerance" to the 
therapeutic effects occurs with antihistamines, in that with 
consistent use over time they perceive less symptomatic relief.

• Although no pharmacologic explanation exists to support 
these observations, but patients may experience benefit from 
switching therapies if this perception presents.

• SGAs prevent the onset of symptoms better than they 
reverse symptoms that are already present.

• The maximal antihistamine effects occur several hours after 
the drug's serum concentration peak.



PHARMACOTHERAPY

 Oral Antihistamines

• Historically, the use of antihistamines (FGAs) was considered 
problematic for patients with asthma because of a theoretic 
concern about excessive drying of airway secretions caused 
by the anticholinergic properties of these agents.

• It is now clear that most patients with asthma can take any of 
the antihistamines without adverse pulmonary effects.

• Oral antihistamines (SGAs) would currently be a logical first 
addition to an asthma regimen because of their convenient 
dosing.



Oral 
antihistamines 

side effects

Drowsiness
(the subjective state 

of sleepiness or 
lethargy)

Impairment
(objective decrease 
in specific physical 

or
mental ability)

Cognitive 
impairment



Oral Antihistamines' Commonly Used in Allergic Rhinitis

































Pruritus (ADULT): Oral: 25 mg 3 to 4 times daily
Children <6 years: 50 mg/day in divided doses
Children ≥6 years and Adolescents: 50 to 100 
mg/day in divided doses





PHARMACOTHERAPY

 Intranasal Antihistamines

• They have been found to be equally effective to oral 
antihistamines.

• They have also been proven effective for patients with non 
allergic or mixed rhinitis, relieving a variety of symptoms, 
including nasal congestion.

• A potential role for intranasal antihistamines is for patients who 
do not respond adequately to oral antihistamines.

• As a prescription-only product, an intranasal antihistamine 
would be more expensive than many oral alternatives.

• The side effects of azelastine are comparable to the FGAs.



Intranasal antihistamines 
(azelastine and olopatadine)

have a faster onset of action than 
oral agents, but unfortunately 

require twice daily dosing.



Azelastine
side effects

Somnolence
(10%-15%)

Headache
(15%-30%)

Nasal 
irritation

Dry mouth

Mild 
epistaxis

Bitter 
aftertaste
(up to 20%) 











PHARMACOTHERAPY

 Decongestants

• Patients with moderate to severe congestion may require a 
combination of an antihistamine with a decongestant.

• The combination of an antihistamine and an oral 
decongestant is more effective than either component alone 
in the treatment of allergic rhinitis.

• Both the topical (intranasal) and the oral decongestants are 
sympathomimetics that directly stimulate α1-adrenergic 
receptors, resulting in vasoconstriction.



PHARMACOTHERAPY

 Decongestants

• Local effects on the nasal mucosa include:

Decreased tissue hyperemia

Decreased tissue swelling

Decreased nasal congestion

Improved nasal airway patency



PHARMACOTHERAPY

 Decongestants

• Until 2005, pseudoephedrine was more popular than 
phenylephrine.

• Phenylephrine is less effective than pseudoephedrine for 
treatment of rhinitis symptoms.

• Most studies suggest that 10 mg of phenylephrine (the dose 
commonly used in most cold products) is not more effective than 
placebo.

• Because of the potential to use it in the manufacturer of illicit 
substances (e.g., methamphetamine), restrictions on the 
allowable quantity and methods for purchasing 
pseudoephedrine-containing products have been 
implemented.









Oral 
decongestant 
side effects

Nervousness

Restlessness

Insomnia

Tremor

Dizziness

Headache

Tachycardia

Increased 
blood 

pressure



Decongestants Commonly Used in Allergic Rhinitis





• Children <4 years (Not for OTC use): Limited data available: Immediate release: 
1 mg/kg/dose every 6 hours; maximum dose: 15 mg/dose
• 4 to 5 years: 15 mg every 4 to 6 hours; maximum: 60 mg per 24 hours
• 6 to 11 years: 30 mg every 4 to 6 hours; maximum: 120 mg per 24 hours
• > 12 years: 60 mg every 4 to 6 hours (maximum: 240 mg per 24 hours)











PHARMACOTHERAPY

 Intranasal Corticosteroids

• Intranasal corticosteroids are the most effective therapy available 
for the treatment of allergic rhinitis.

• They are safe, well tolerated, and are highly effective in 
reducing itching, sneezing, rhinorrhea, and “congestion”.

• Intranasal corticosteroids may also be beneficial in relieving cough
associated with postnasal drip in patients with allergic rhinitis.

• In addition to improving all nasal symptoms, evidence also 
suggests that intranasal administration of corticosteroids effectively 
relieves ocular symptoms.



PHARMACOTHERAPY

 Intranasal Corticosteroids

• These agents also have demonstrated efficacy for non-allergic 
rhinitis, rhinitis medicamentosa, and nasal polyposis.

• They are frequently rated as more effective than 
antihistamines, although the benefit from therapy requires 
correct use of the administration device.

• They inhibit both the early-phase and late-phase reactions to 
antigen challenge, in contrast to systemic corticosteroids, 
which inhibit only the late-phase reaction in allergic rhinitis.



PHARMACOTHERAPY

 Intranasal Corticosteroids

• There do not appear to be significant advantages with regard to 
efficacy among different intranasal corticosteroid products.

• Primary differences among products include potency, dosing 
regimens, delivery systems, spray volume, and patient 
preference.

• Among the available agents, mometasone, fluticasone, and 
ciclesonide have the lowest systemic bioavailability, ranging 
from 0.1% to less than 2%.

• Beclomethasone may exert greater systemic effects owing to its 
metabolism to an active metabolite (beclomethasone 17-
monopropionate).



PHARMACOTHERAPY

 Intranasal Corticosteroids

• The lipophilicity from lowest to highest among current 
products is as follows:

Flunisolide > Triamcinolone > Budesonide > 
Beclomethasone > Fluticasone > Mometasone > 

Ciclesonide

• Budesonide, ciclesonide, flunisolide, triamcinolone, and 
beclomethasone are indicated for ages 6 years or older.

• Fluticasone and mometasone are labeled for ages 2 years 
and older, respectively.



Glucocorticoid nasal sprays for treatment of rhinitis



Glucocorticoid nasal sprays for treatment of rhinitis



PHARMACOTHERAPY

• Intranasal Corticosteroids

• It has been recommended that these agents remain 
prescription-only and prescribed under the direct 
supervision of a physician.

• Therapeutic benefit to intranasal steroids is generally evident 
in as few as 2 days, although some newer agents may begin to 
relieve symptoms within hours.

• It is reasonable to advise patients that full benefit may not be 
realized for up to 3 weeks.



Intranasal 
Corticosteroi

ds side 
effects

No persistent 
growth delay 
in children

No nasal 
mucosa 
atrophy

No intranasal 
candidiasis

No increase in 
intraocular 

pressure
Epistaxis

Excessive 
nasal dryness 

& crusting

Nasal septal 
perforation



Intranasal Corticosteroids Commonly Used for Rhinitis



















PHARMACOTHERAPY

 Systemic Corticosteroids

• Systemic administration, therefore, must be reserved for only 
short-term, adjunctive therapy in cases of severe, 
debilitating rhinitis.

• In such cases, a short course of relatively high-dose 
corticosteroid, so-called burst therapy, can be administered.

• Prednisone 40 mg/day for adults or 1 to 2 mg/kg/day for 
children (or an equivalent dose of a comparable compound) 
every morning for up to 7 days effectively relieves acute, 
severe rhinitis symptoms.





PHARMACOTHERAPY

 Cromolyn

• It inhibits mast cell release of histamine and other 
inflammatory mediators.

• Cromolyn blocks symptoms associated with the immediate and 
late phase nasal allergen challenge and is effective in doing so 
even when used shortly before allergen inhalation.

• This makes cromolyn particularly useful for individuals who 
experience episodic symptoms to allergens, such as a cat, 
where it may be used 30 minutes prior to exposure.

• It may be tried if non-sedating antihistamines do not work
or are not well tolerated.



PHARMACOTHERAPY

 Cromolyn

• Topical nasal cromolyn has an excellent safety profile, 
including minimal incidence of adverse effects.

• Local irritation occurs in less than 10% of patients, with 
burning, stinging, and sneezing being the most common 
manifestations.

• The safety of cromolyn has made it widely used as initial 
therapy for children with allergic rhinitis and for treating 
rhinitis during pregnancy.



PHARMACOTHERAPY

 Cromolyn disadvantages

Less effective than 
corticosteroids & 

SGA

Multiple daily dosing
(Up to six times daily)

Out-of-pocket cost

Only available as 
inhalation formulations 



PHARMACOTHERAPY

 Leukotriene modifiers

• In experimental allergic rhinitis, nasal congestion correlates best 
with leukotriene C4 levels, whereas sneezing and nasal itching 
correlate with histamine levels.

• Montelukast relieves nasal symptoms in patients with allergic 
rhinitis with similar efficacy to SGA and less efficacy than 
nasal corticosteroids.

• In actual use, the benefit of leukotriene modifiers has been modest.

• Montelukast plus a SGA provided more relief than either agent 
alone.

• Montelukast may be useful in patients with concomitant allergic 
rhinitis and asthma or coexistent nasal polyposis.



Montelukast
side effects

Dream 
abnormalities

Insomnia

Anxiety

DepressionSuicidal 
thinking

Suicide

Churg-
Strauss 

syndrome







PHARMACOTHERAPY

 Intranasal anticholinergics

• Intranasal ipratropium bromide is an anticholinergic agent 
effective in reducing watery, nasal secretions in allergic 
rhinitis, non-allergic rhinitis, and viral upper 
respiratory infections.

• Anticholinergic agents have no significant effects on other 
symptoms such as sneezing, pruritus, or nasal obstruction.

• Ipratropium 0.03 percent nasal spray is not recommended as 
a first-line drug in allergic rhinitis.

• Ipratropium 0.06 percent nasal spray is specifically labeled 
for reduction of rhinorrhea associated with colds.



Additional Oral and Topical Agents for Rhinitis



PHARMACOTHERAPY

 Combination Therapy

• The rationale for combining agents to treat allergic rhinitis is 
based on the theoretic benefit of additive or synergistic 
reaction.

• Concomitant use of antihistamines and decongestants has 
been shown to relieve individual nasal symptoms as well as 
the total symptom score as compared with either agent alone.

• Combinations of nasal antihistamines and nasal 
corticosteroids were superior to antihistamine alone, but 
not to treatment with nasal corticosteroids alone.

• When combination therapy of any kind is used, once symptoms 
are controlled, one agent should undergo a trial for 
discontinuation.



The combination of intranasal 
corticosteroids with oral antihistamines 

has not been shown to offer clinical 
benefit over intranasal steroids alone.

The combination of oral antihistamines 
and leukotriene modifier is generally 

not recommended. 









Topical Ophthalmic Medications Commonly Used for 
Allergic Conjunctivitis



The use of a topical 
ophthalmic 

decongestant
should be limited to 

3 to 5 days due to 
risk of rebound 
conjunctivitis.







 twice daily

Infants and children from 6 months to 3 years of age: 0.05 mg/kg twice daily
Adults and children 3 years of age and older: 1 mg twice daily 





1 drop into each affected 
eye twice daily

1 spray into each nostril 
twice or three times daily





• Seasonal allergic conjunctivitis: 1 drop into affected eye(s) 4 times daily.
• Postoperative inflammation/pain: 1 to 2 drops into the conjunctival sac of the 
affected eye(s) 4 times daily beginning 24 hours after surgery and continuing 
throughout the first 2 weeks of the postoperative period.



• Seasonal allergic conjunctivitis (ocular itching): 1 drop into affected eye(s) 4 times daily
• Postoperative ocular inflammation following cataract extraction: 1 drop into affected 
eye(s) 4 times daily beginning 24 hours after surgery; continue for 2 weeks



PHARMACOTHERAPY IN SPECIAL

POPULATIONS

 Children <2 years of age

• Cetirizine and fexofenadine are approved for children ≥ 6 
months of age.

• Avoid FGA because these agents can cause paradoxical 
agitation and may be dangerous in infants.

• Cromolyn sodium nasal spray, one to two sprays three to 
four times daily can be sufficient for controlling mild symptoms.

• Mometasone , fluticasone , and triamcinolone acetonide are 
approved by the US FDA for use in children ≥2 years (one 
spray per nostril once daily).



PHARMACOTHERAPY IN SPECIAL

POPULATIONS

 Pregnancy

• FGA (chlorpheniramine [4 mg every four to six hours]) and SGA 
(loratadine [10 mg once daily], cetirizine [10 mg once daily]) are 
considered safe to use during pregnancy.

• Intranasal cromolyn sodium (one spray per nostril up to six times 
daily) may be considered a first-line therapy for mild allergic rhinitis in 
pregnancy.

• Oral decongestants are best avoided altogether during the first 
trimester because of an uncertain risk of several rare birth defects.

• Pseudoephedrine can be used in the second and third trimesters 
in women without hypertension.

• Intranasal glucocorticoids (especially budesonide) are highly 
effective for allergic rhinitis and are considered to be appropriate for 
use during pregnancy.





Therapies for allergic rhinitis in lactating women



COMPLEMENTARY & ALTERNATIVE

THERAPIES

Life style changes

Hydration

Low sodium 
diet

Low omega-6
fatty acids 

High omega-3 
fatty acids

Physical 
techniques

Yoga

Hypnosis

Acupuncture

Aroma therapy

Phototherapy



COMPLEMENTARY & ALTERNATIVE

THERAPIES

Herbal 
medicines

Echinacea 

Butterbur

Spirulina

Grapeseed

Ginger

Quercetin

Others

Intranasal 
zinc

Homeopathy



Capsaicin, derived from red 
peppers, is believed to act in other 
forms of rhinitis by desensitizing 
nasal nerve fibers and reducing 

nasal hyper-responsiveness.



o Immunotherapy

• Allergen-specific immunotherapy has long-term efficacy, 
induces clinical and immunologic tolerance, and may 
prevent progression of allergic disease.

• By giving dilute solutions of allergen-containing extracts in 
repeated and increasing doses, immunologic tolerance is 
provided.

• It has also been shown that the clinical benefits of 
immunotherapy are similar if not better than standard therapy 
with intranasal steroids, montelukast, or antihistamines.



During the build-up phase,
increasing doses of allergen are 

given once or twice a week until a 
predetermined target or 

maintenance dose is achieved. 

Once this maintenance dose is 
reached, shots are usually 

administered every 2 to 3 weeks 
for the ensuing several years of

treatment.



Drugs Capable of Causing Nasal Symptoms



REBOUND NASAL CONGESTION

(RHINITIS MEDICAMENTOSA)

 When topical decongestants are used chronically, 
this can result in:

• Overstimulation of α-adrenergic receptors leading to 
tachyphylaxis

• Stimulation of β-adrenergic receptors causing vasodilation

• Decreased production of endogenous norepinephrine 
through a negative feedback mechanism

• Presence of benzalkonium chloride as a preservative in some 
nasal products



REBOUND NASAL CONGESTION

(RHINITIS MEDICAMENTOSA)

 When RM occurs, many patients will attempt to treat 
the rebound congestion by using the offending topical 
decongestant more frequently and/or at increased 
doses.

 If the patient has used the topical decongestant 
continuously for many months or even years, the 
nasal mucosa may have undergone irreversible 
changes.



REBOUND NASAL CONGESTION

(RHINITIS MEDICAMENTOSA)

 Strategies for prevention

Limiting the duration of topical decongestant 
use to fewer than 5 days

Take a 1- to 2-day holiday during which the 
topical agent is not used before resuming 

treatment



REBOUND NASAL CONGESTION

(RHINITIS MEDICAMENTOSA)

 Strategies for treatment

Discontinue the offending topical decongestant 
(Abruptly or in a stepwise manner [i.e., one nostril at a time])

Substitute another therapy
(Intranasal corticosteroid or a short course of an oral decongestant [e.g., 

pseudoephedrine 120 mg twice daily for one week]).

Saline nose drops or spray
(To moisturize and alleviate any nasal irritation)

A short course of systemic corticosteroids



 Nasal saline irrigation

• Nasal irrigation with warmed saline can be performed 
as needed only, daily at baseline, or twice daily for 
increased symptoms.

• It can be used alone for mild symptoms or just before 
other topical medications.

• The sinus passages are moisturized. 

• Saline (saltwater) washes the mucus and irritants from 
your nose. 



HOW DO I MAKE THE SALT WATER

• Find a clean, 1-quart glass jar with a lid. Fill it 
with distilled water or tap water that has 
been boiled and cooled. This is important 

because a few people have gotten serious 
infections from using tap water that was not 

clean. These infections are very rare, but it's 
better to be absolutely safe.

Step 1

• You can buy premixed packets for making the 
solution at a drug store or you can make your 
own. To make your own, use 1 teaspoon of 

baking soda and 1 to 1.5 teaspoons of salt. 
Use pickling or canning salt, which is very pure 

and dissolves easily. Do not use regular table salt 
because it contains other chemicals besides salt.

Step 2



Patients should use distilled, 
sterilized, or previously 

boiled water because a small 
number of cases of primary 

amebic meningoencephalitis
(PAM) have been contracted 

from using tap water that 
was contaminated with the
amoeba Naegleria fowleri to 

perform sinus irrigation.





Mix and store at room 
temperature for up to 1 

week. Throw out any 
salt water that you 

don't use
within a week.











Some people rinse out 
their nose every day. 

Others rinse only when 
they have symptoms. 

You can safely rinse out 
your nose a few times per 

day.
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