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Summary

Allergic rhinitis is an immunoglobulin E (IgE)-mediated inflammatory nasal condition resulting from allergen
introduction in a sensitized individual.

Presumptive diagnosis of allergic rhinitis is usually clinical and is made if someone experiences one or more
of rhinorrhea, sneezing, itching of nose/palate/eyes, or nasal congestion in response to allergen exposure.
Cough is also a common symptom.
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The diagnosis is confirmed with demonstration of specific IgE reactive to environmental allergens. Food
allergy testing is not recommended in the routine evaluation of rhinitis.

Treatment includes allergen avoidance (reducing exposure to relevant allergens such as dander, dust mite,
and pollen), pharmacotherapy, and immunotherapy.

Intranasal corticosteroids remain the single most effective class of medications for treating allergic rhinitis.

Immunotherapy is often recommended for patients with persistent symptoms.

Definition

Allergic rhinitis (AR) is an immunoglobulin E (IgE)-mediated inflammatory nasal condition resulting from
allergen exposure in a sensitized individual. AR is a common inflammatory condition of the upper respiratory
tract, characterized by nasal pruritus, sneezing, rhinorrhea, and nasal congestion. Frequently, there is
associated palate, throat, ear, and eye itching as well as eye redness, puffiness, and watery discharge.

AR may sometimes be due to occupational or hobby exposures to proteins that do not commonly provoke
IgE-mediated responses. Examples include woodworkers becoming sensitized to wood dusts, or food
service workers becoming sensitized to grain dusts.
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Epidemiology

AR is a common disease that affects up to 30% of adults and up to 40% of children in industrialized countries
worldwide.[6] The prevalence of AR varies significantly between countries.[7]

AR is believed to affect up to 60 million people in the US annually.[3] Prevalence of physician-diagnosed AR
in the US has been reported to be 14% in adults and 7% in children.[8]

In Europe, the prevalence of AR has been reported as 13%.[9]

AR affects people of all ages, but approximately 80% of individuals diagnosed with AR develop symptoms
before the age of 20 years.[10] [11] During childhood, older children have a higher prevalence of AR than
younger children, with a peak occurring at ages 13 to 14 years.[12] During childhood, boys are more likely
than girls to be affected by AR; beginning in puberty, girls have a higher rate of new AR symptoms, and by
age >20 years the prevalence of AR is equal among men and women.[13]

AR has a major impact on quality of life. It is commonly associated with and can exacerbate asthma, allergic
conjunctivitis, rhinosinusitis, and sleep disturbances.[3]

AR is found in approximately twice as many children with sleep-disordered breathing as those without.[14]
The presence of AR in adults with obstructive sleep apnea does not appear to affect sleep parameters.
Further exploration of the interaction between these conditions is indicated.[14]

Etiology

AR is a multifactorial disease with genetic and environmental components. AR is highly heritable.[15]

The risk of developing atopic disease in the absence of parental family history has been reported to be
13%.[16] The risk increased to 29% if one parent or sibling is atopic, 47% if both parents are atopic, and 72%
if both parents have the same atopic manifestation.[16]

One genome-wide association study, which included 59,762 cases of European ancestry, identified 41 risk
loci for AR. Genes involved in various immune pathways were implicated in AR pathogenesis; fine mapping
of the HLA region suggested specific amino acid variants that are important for antigen binding.[17]

Environmental factors and gene-environment interactions may play an important role in AR development.[18]
[19] [20] Epidemiologic studies implicate exposure to aeroallergens, indoor dampness-related exposures,
and living in an urban environment.[21] [22] [23] [24] Changes to the intestinal microbiome may contribute

to increased prevalence of allergic disease in industrialized nations (the "microflora hypothesis").[25] [26]
[27] [28] [29] According to this hypothesis, the intestinal microbiome of Westerners may be altered by

certain lifestyle factors (e.g., antibiotic use and dietary factors) that may predispose to the development of
allergy.[25]

Pathophysiology

In susceptible individuals, exposure to a variety of environmental aeroallergens leads to allergic sensitization,
which is characterized by the production of specific IgE directed against these proteins. This process begins
with the binding of the allergen by antigen-presenting cells, such as dendritic cells, in the nasal mucosa

that process the captured allergen and present it to T cells. Ultimately, this may lead to the production of
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allergen-specific IgE, which binds to high-affinity IgE receptors present on the surface of mast cells in the
nasal mucosa.

Once mast cells are sensitized to specific allergens, re-exposure to the allergen in quantities sufficient to
cause cross-linking between allergen and adjacent IgE molecules will lead to degranulation of the mast cell
and initiation of various pro-inflammatory events, such as synthesis of interleukins and inflammatory cell
infiltration. The effects of mast cell activation may be separated into two separate processes termed the early
phase and the late-phase response.

The early phase begins within minutes of allergen exposure and is primarily due to mast cell release of
preformed mediators, including histamine, tryptase, chymase, kinins, and heparin. Other substances that
are rapidly synthesized include cysteinyl leukotrienes (CysLTs) and interleukins, among others. Clinically,
this process results in mucus gland stimulation leading to rhinorrhea, sensory nerve stimulation (which
leads to sneezing and itching), and vasodilation (which results in mucosal and sinusoidal swelling and nasal
obstruction).

Over 4 to 8 hours, the events of the early phase result in the recruitment and migration of other inflammatory
cells to the nasal mucosa, including eosinophils, lymphocytes, and macrophages. These cells become
activated and release their mediators into the milieu, perpetuating and amplifying the inflammatory process.
Symptoms of the late-phase response are characterized less by sneezing and itching than the early phase
and more by congestion and mucus production.

Classification

Allergic Rhinitis and its Impact on Asthma (ARIA) classification[1]
[2]

The ARIA classification of AR is based on severity, duration of symptoms, and impact of social life, school,
and work.

Intermittent: symptoms are present

* <4 days a week or for <4 consecutive weeks/year.
Persistent: the symptoms are present

» >4 days a week and for =4 consecutive weeks/year.
Mild: none of the following items are present

+ Sleep disturbance
» Impairment of daily activities, leisure, and/or sport
+ Impairment of school or work
» Troublesome symptoms.
Moderate/severe: one or more of the following items are present

Sleep disturbance

» Impairment of daily activities, leisure, and/or sport
+ Impairment of school or work

Troublesome symptoms.

AHO3HL1
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Classification by symptom severity[1] [3] [4]

Mild rhinitis severity: present when symptoms are not interfering with quality of life such as impairment of
daily activities, work or school performance, and sleep.

Moderate/severe rhinitis: present when symptoms are troublesome or there is a negative impact on any of
these parameters.

Classification by temporal pattern of allergen exposure[3] [5]

AR can be classified as being seasonal or perennial, depending on whether an individual was sensitized to
cyclic pollen or year-round allergens such as dust mites, pets, cockroaches, and molds.

This classification scheme has been shown to be artificial and often inconsistent, because, depending on the
locale, allergic sensitization to multiple seasonal allergens can result in year-round disease, and, conversely,
allergic sensitization to "perennial" allergens such as animal dander can result in symptoms during only a
limited period of time. Thus, medical management of these patients is better informed by considering patients
as having intermittent or persistent symptoms.

Case history

Case history #1

A 22-year-old student presents with a 5-year history of worsening nasal congestion, sneezing, and
nasal itching. Symptoms are year-round but worse during the spring season. On further questioning it
is revealed that he has significant eye itching, redness, and tearing as well as palatal and throat itching
during the spring season. He remembers that his mother told him at some point that he used to have
eczema in infancy.
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Approach

AR is mediated by an immunoglobulin (Ig)E-associated response to indoor and outdoor environmental
allergens. However, none of these individual findings are very sensitive or specific, so their presence does
not distinguish between allergic and nonallergic nasal disease. Similarly, the absence of pertinent findings
does not rule out allergic disease, so determination of specific IgE reactivity using skin-prick testing or in vitro
specific IgE determination represents the only confirmed means of diagnosing AR.

Signs and symptoms

Nasal signs and symptoms:

* Pruritus

» Sneezing

+ Rhinorrhea

» Nasal congestion, often the most bothersome.
Associated signs and symptoms:

+ Palate, throat, ear, and eye itching
» Eye redness, puffiness, and watery discharge.
Constitutional signs and symptoms:

+ Fatigue

* Irritability.
The diagnosis of AR may be made presumptively based on the types of signs and symptoms and the
history of allergen triggers. Patients should also be asked about the presence of chest symptoms, food
allergies, and atopic dermatitis (eczema).

Unilateral rhinorrhea should prompt evaluation for cerebrospinal fluid leak. Unilateral disease, with the
exception of unilateral nasal congestion due to a deviated septum, should warrant referral to an ear, nose,
and throat physician.

Physical exam

Physical exam of the nose is supportive. Findings may include swelling of the turbinates and nasal
mucosa, the presence of clear nasal mucus and/or a pale nasal mucosa, and nasal crease (a transverse
crease resulting from repetitive nose rubbing and manipulation).

Physical exam of the face may identify allergic shiners (bluish discoloration in the infraorbital region),
conjunctival injection, ocular mucoid discharge, and, less commonly, Dennie-Morgan lines (creases
present under the lower eyelids).

Do not routinely perform sinonasal imaging in patients with symptoms suggesting a diagnosis of allergic
rhinitis alone. The use of imaging for allergic rhinitis is unproven.[50] [51] [52][53]

Trial of therapy

A trial of symptom-driven pharmacotherapy with intranasal corticosteroids, or oral or intranasal
antihistamine, may be a pragmatic and reasonable first step. A trial of intranasal corticosteroids should
be considered a preferred first choice in moderate or severe AR, especially if symptoms are persistent or
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nasal obstruction is an issue. A sufficient response to the chosen medication should be assessed after 1
to 2 weeks of therapy (at least 2 weeks for an intranasal corticosteroid).

Because symptoms of AR are often very subjective, the patient's perceived improvement in symptoms
and quality of life is paramount in determining whether there has been an adequate response or whether
further investigation is required. Validated quality of life questionnaires specific for AR can be used to
assess therapy response (e.g., Rhinoconjunctivitis Quality of Life Questionnaire [RQLQ] and Rhinitis
Control Assessment Test [RCAT]).[54] [55] [56]

Allergy testing

Determination of specific IgE reactivity using skin-prick testing or in vitro specific IgE determination is
advisable if there is an inadequate response to a trial of therapy.[57]

» Skin prick testing or in vitro IgE determination usually suffice, although on some occasions both
tests are used for optimal management.

» The choice of test often depends on availability. In vitro IgE determination tends to be more readily
available but is more expensive, and provides less sensitivity and specificity than skin testing.
However, in vitro IgE determination may be preferable in patients with severe eczema affecting the
testing area, in patients with significant dermatographism, or for those unwilling or unable to stop
their antihistamines or medications with antihistamine properties (e.g., tricyclic antidepressants).

» Most medical laboratories offer a variety of allergen panels that should incorporate the most
important perennial allergens such as animal danders and dust mites as well as geographically
important local pollens such as grasses, weeds, and trees. However, tests should be ordered
judiciously in the context of the patient's symptoms and exposures (e.g., do not order tests for
tropical grasses in northern climates where these grasses do not grow); the "shotgun approach” -
ordering numerous tests to see if any come back positive - is inappropriate.

+ Panels including foods have no role in the diagnosis of AR in the absence of systemic symptoms
(e.g., urticaria or anaphylaxis) that occur in conjunction with the consumption of certain foods.

+ Results may not only confirm the presence of allergic disease but also help in directing
environmental control interventions and determining whether a patient may be suitable for
immunotherapy.

» Approximately 26% of patients previously considered nonallergic based on negative tests for
specific IgE may have positive nasal allergen provocation tests.[58] Although cumbersome, nasal
allergen provocation tests might be an option for confirming the diagnosis in patients who have
symptoms of AR, and negative specific IgE in vivo or in vitro tests, and who fail empiric therapy for
AR based on the characteristics of their symptoms.

Do not perform any unproven diagnostic tests, such as immunoglobulin G (IgG) or a battery of nonspecific
IgE tests, in the evaluation of allergy. IgG and indiscriminate IgE testing is unproven and can lead to
inappropriate diagnosis and treatment.[44]

History and exam

Key diagnostic factors
sheezing (common)

» More likely in AR than nonallergic rhinitis.
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nasal pruritus (common)

» More likely in AR than nonallergic rhinitis.

Other diagnostic factors
palate, throat, ear, and eye itching (common)
» Usually occurs in the early phase of AR.
eye redness, puffiness, and watery discharge (common)
+ Usually occurs in the early phase of AR.
fatigue and irritability (common)
» May be due to poor quality sleep resulting from nasal congestion.
nasal congestion (common)
+ Usually occurs in the late phase of AR.
rhinorrhea (common)

+ Unilateral rhinorrhea should prompt evaluation for cerebrospinal fluid leak. Unilateral disease, with the
exception of unilateral nasal congestion due to a deviated septum, should warrant referral to an eatr,
nose, and throat physician.

allergic shiners (common)

+ Bluish discoloration in the infraorbital region.
conjunctival injection (common)

» May be identified on physical exam of the face.
ocular mucoid discharge (common)

» May be identified on physical exam of the face.
nasal crease (common)

» A transverse crease on the exterior of the nose resulting from repetitive nose rubbing and
manipulation.

pale nasal mucosa (common)

+ May be identified on physical exam of the nose.

swelling of the nasal mucosa and turbinates (common)
* May be identified on physical exam of the nose.
abundant clear nasal secretions (common)
» May be identified on physical exam of the nose.
Dennie-Morgan lines (creases present under the lower eyelids) (uncommon)

+ Identified on physical exam of the face, although uncommon. May be due to nasal congestion and
poor blood circulation in the ocular region.[59]
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Risk factors

Strong
other atopic conditions or family history of atopy

» The best established risk factor is a family history of atopic disease, especially AR.[30] Various
modalities, such as genetic linkage analysis, have been employed to collectively identify a multitude of
genetic loci associated with a higher incidence of AR.[31]

» The risk of developing atopic disease in the absence of parental family history has been reported to be
13%.[16] The risk increased to 29% if one parent or sibling is atopic, 47% if both parents are atopic,
and 72% if both parents have the same atopic manifestation.[16]

age <20 years

» Approximately 80% of individuals diagnosed as having AR develop symptoms before the age of 20
years.[10] [11] Onset after age 20 years raises suspicion of nonallergic rhinitis rather than AR.

exposure to aeroallergens (pollen, molds, house dust mites, pollution)

» Epidemiologic studies implicate exposure to aeroallergens, indoor dampness-related exposures, and
living in an urban environment.[21] [22] [23]

+ A statistically significant correlation has been reported between the incidence and/or prevalence of
AR and living in an urban or industrialized environment with associated increased levels of traffic and
ambient polycyclic aromatic hydrocarbons.[23] [32] [33] [34]

» The International Study of Asthma and Allergies in Childhood established that local environmental or
ecologic factors may contribute to the varying prevalence of asthma, rhinoconjunctivitis, and atopic
dermatitis.[12]

» One meta-analysis demonstrated a modest increased risk of AR associated with exposure to cigarette
smoke.[35]

exposure to animal dander

» Cat and dog hair are common allergens, and may cause perennial AR symptoms.[36] [37]

» Exposure to a dog during the first year of life may reduce the risk of AR and asthma.[38] [39]

+ Children of families with exposure to a farming lifestyle (farming animals, unpasteurized milk) in rural
areas of Germany, Austria, and Switzerland were less likely to develop allergic sensitization, hay fever,
and asthma than children of nonfarmers living in the same localities.[40] Continual long-term exposure
to stables until age 5 years was associated with the lowest frequencies of allergic sensitization and
disease.[40]

Weak
ethnicity

+ In the US, atopic sensitization (including asthma) appears to be more prevalent among certain ethnic
groups, such as African-Americans and Puerto Ricans.[41] [42]

+ In one UK study, significantly more West Indian women consulted primary care physicians for AR
compared with the white British population.[43]
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positive allergen skin-prick tests

» Even though sensitization to a specific allergen does not always equate with clinical disease, allergen
reactivity remains one of the strongest risk factors for the presence of upper (as well as lower) allergic
respiratory disease. False positive results exist, so it is essential that positive tests of specific allergen
reactivity be correlated with the clinical history. Unproven diagnostic tests, such as immunoglobulin G
(IgG) or a battery of nonspecific immunoglobulin E (IgE) tests, are not recommended in the evaluation
of allergy.[44]

Tests

1st test to order

Test Result

therapeutic trial of antihistamine or intranasal corticosteroid clinical improvement

+ Oral or intranasal antihistamine can be used. In moderate or severe
AR, a trial of an intranasal corticosteroid should be considered a
preferred first choice, especially if nasal obstruction is an issue.
Reassess after a 1- or 2-week trial.

» Amelioration of symptoms and improvement in quality-of-life
parameters such as sleep quantity and quality, activities of daily
living, and ability to pursue hobbies, sports, and social activities
without limitation should guide the clinician in determining whether
a specific treatment regimen represents a failure. Validated quality
of life questionnaires specific for AR can be used to assess therapy
response (e.g., Rhinoconjunctivitis Quality of Life Questionnaire
[RQLQ] and Rhinitis Control Assessment Test [RCAT]).[54] [55] [56]

Test to avoid

Recommendations Rationale

» IgG testing is
unproven and can
Do not perform IgG testing in the evaluation of allergy.[44] lead to inappropriate
diaghosis and
treatment.
Appropriate diagnosis
of allergy requires
specific IgE testing
in a patient with a
relevant medical
history.[44]

« The use of imaging

for allergic rhinitis is
» Do not routinely perform sinonasal imaging in patients with symptoms unproven.[50]

suggesting a diagnosis of allergic rhinitis alone.[50] [51] [52] [53] « Any potential benefits
are outweighed by
potential significant
adverse events,
unnecessary costs,
and exposure to
ionizing radiation.[51]

immunoglobulin G (IgG) testing

sinonasal imaging
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Other tests to consider

Test Result

allergen skin-prick testing wheal and flare reaction
after specific allergen is
introduced into the skin is
3 mm larger than negative
(saline) control

» Provides superior sensitivity and specificity compared with in vitro
specific IgE determination testing, as long as the test is performed by
a properly trained individual.

« Also offers rapid results and lower costs, especially if the number of
individual skin tests performed is limited. A battery of nonspecific IgE
testing in the evaluation of allergy is not recommended.[44]

* However, it is not suitable for patients with severe eczema affecting
the testing area, those with significant dermatographism, or those
unwilling or unable to stop their antihistamines or medications with
antihistamine properties (e.g., tricyclic antidepressants).

* Most medical laboratories offer a variety of allergen panels that
should incorporate the most important perennial allergens such as
animal danders and dust mites as well as geographically important
local pollens such as grasses, weeds, and trees. Tests should be
ordered judiciously in the context of the patient's symptoms and
exposures (e.g., do not order tests for tropical grasses in northern
climates where these grasses do not grow).

* Interpretation of results can be challenging. Individuals with very
high IgE levels may have multiple positives that may or may not be
clinically relevant.

+ Clinical correlation with symptoms by an individual highly trained in
the interpretation of allergy testing is recommended.

+ Size of individual wheal and flare responses do not necessarily
correlate with clinical reactivity to that particular allergen.

in vitro specific IgE determination specific allergen response

+ Sandwich-type assay that utilizes the patient's serum to bind to
specific allergens present on a solid phase/chip.

» Tends to be more expensive than skin-prick testing, and results are
not immediately available. However, can be employed in patients with
severe eczema, significant dermatographism, or those unwilling or
unable to stop their antihistamines (because antihistamine use may
cause false negative results in skin-prick tests).

* Interpretation can be challenging and should be performed by an
individual trained in the interpretation of specific IgE testing in the
clinical context. A battery of nonspecific IgE testing in the evaluation
of allergy is not recommended.[44]

+ IgE levels do not necessarily correlate with clinical reactivity to that
particular allergen.

» RAST results, and to a lesser degree skin tests, can be difficult to
interpret in individuals with very high IgE levels as they often have
nonspecific reactivity that may or may not be clinically relevant.
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Differentials

Condition Differentiating signs/ Differentiating tests
sym ptO ms
Nonallergic rhinitis + Sporadic or persistent . Other than the absence of
perennial symptoms not positive allergy tests, no
resulting from IgE-mediated single, specific differentiating
immunopathologic events. feature exists.

» Pain/pressure and a
postnasal drip sensation are
common.

» Presence of nasal itching
and sneezing less likely.

» Nonallergic triggers such
as strong odors, perfumes,
cigarette smoke, and
weather-related changes
may be present.

» Not common in children.
Onset of symptoms after age
20 years more likely.[60] [61]
[62]

Acute sinusitis + Acute (<2 weeks), subacute ¢ Diagnosis is usually clinical.
(2 to 6 weeks).
+ Acute disease often due to
an infectious cause.
» May present with cough,
discolored nasal mucus, and
facial pressure/pain.[63]

Chronic sinusitis + Symptoms >12 weeks. . Sinus CT scans are
Usually diagnosed with the abnormal, by definition, in
aid of radiologic studies. One people with chronic sinusitis.

of the more common clinical
characteristics of chronic
sinusitis is the presence of
hyposmia or anosmia.

* More commonly
characterized by chronic
inflammation than a bacterial
infection, especially in
adults.[63]

» Frequently characterized
as chronic sinusitis with
nasal polyposis, and chronic
sinusitis without nasal
polyposis.

Infectious rhinosinusitis + Viral infection may result in . Diagnosis is usually clinical.
acute (<2 weeks) episode
of rhinitis presenting with
nasal congestion, rhinorrhea,
sneezing, and varying
degrees of nasal pruritus.
May present with a sore
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Condition Differentiating signs/ Differentiating tests

symptoms

throat, myalgias, headaches,
discolored mucus, and fever.
More common during the fall
to spring months.

Criteria

Allergic Rhinitis and its Impact on Asthma (ARIA) criteria[1] [2]
Intermittent: symptoms are present

* <4 days a week or for <4 consecutive weeks/year.
Persistent: symptoms are present

* >4 days a week and for 24 consecutive weeks/year.
AR is considered mild if none of the following items are present, but classified as moderate/severe when one
or more items are present:

* Sleep disturbance

* Impairment of daily activities, leisure, and/or sport
* Impairment of school or work

* Troublesome symptoms.

Classification by symptom severity[1] [3] [4]

Mild rhinitis severity: present when symptoms are not interfering with quality of life, such as daily activities,
work or school performance, and sleep.

Moderate/severe rhinitis: present when symptoms are troublesome or there is a negative impact on any of
these parameters.
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Approach

The goal of symptom relief or cessation is achieved by institution of allergen avoidance measures,
pharmacotherapy, immunotherapy, or a combination thereof. The clinician should ask about nasal, palate,
and eye symptoms, so that pharmacotherapy can be selected to target all of the affected areas. Common
non-nasal symptoms contribute to impaired quality of life but may be unintentionally overlooked.

+ Allergen avoidance is one of the guiding principles of treatment. While environmental control measures
can sometimes lead to complete symptom control (e.g., by removing a pet), they can at other times be
difficult to implement.

+ After an initial pharmacologic treatment regimen has been initiated, follow-up should occur within 7-14
days and therapy be stepped up or stepped down, as deemed necessary.[67]

» Second-generation, nonsedating antihistamines are recommended for initial treatment of mild
symptoms.[3] They are considered to be safe and relatively free of adverse effects. Sedation
associated with the use of first-generation antihistamines diminishes their utility.

+ Intranasal corticosteroids remain the single most effective class of medications for treating AR.[3] [4]
However, for many patients, especially those with mild symptoms, antihistamines may be trialed prior
to starting intranasal corticosteroids.[52]

» Second-generation antihistamines (e.g., loratadine and cetirizine) are preferred for breast-feeding
mothers.[68] Caution is advised if use of first-generation antihistamines is required in breast-feeding
mothers.[68] Case reports and studies report somnolence and irritability in breastfed infants when first-
generation antihistamines are taken by the mother.[69]

» Leukotriene receptor antagonists (e.g., montelukast) are an option for patients who have failed or are
intolerant of other agents, but they are used infrequently due to lack of efficacy and possible risk of
neuropsychiatric events.[3] [70]

Allergen avoidance and control

Pollen (grasses, trees, weeds)[71]

» Keep windows of homes and cars closed and employ an air conditioner in the recycling/indoor
mode.
» Minimize time spent outdoors during times of high pollen count, when practical.
+ Avoid activities known to cause exposure to pollen, such as mowing grass.
+ Shower after outdoor activities where exposure to pollen is high.
» Use recirculated air in the car when pollen levels are high.
» Wear sunglasses (to protect eyes from airborne pollen).
» Dry bedding and clothing inside or in a tumble dryer.
House dust mite minimization[71] [72]

» Physical measures include heating ventilation, freezing, washing, and barrier methods.

» Wash bedding weekly in hot water (>140°F [>60°C]) to kill dust mites and denature the allergens
they produce. Hot tumble drying of washed items for an additional 10 minutes after they are dry will
kill dust mites.

» Cover mattress, pillow, and quilt with dust mite-resistant covers. Wash covers every 2 months.

» Remove all soft toys and woolen bedding from the bedroom. Freezing soft toys overnight kills mites
but does not remove the allergen; they can then be tumbled in the dryer to help with this.

» Where possible replace carpets with hard floors.

« Damp dust or use cloths to clean hard surfaces (including hard floors) weekly.

I EEDL A
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» Vacuum carpets weekly.
» Reduce humidity — have a dry and well ventilated house, and adequate floor and wall insulation.
» Venetian blinds or flat blinds are easier to clean than heavy curtains.
» Consider leather or vinyl sofas instead of fabric.
Pet dander

* Individuals allergic to cats and dogs have few effective ways to reduce their exposure to pet
allergens short of ridding themselves of the animals. It is important to counsel patients that pet
allergen levels only slowly decline over several months when a pet is removed from the home;
therefore, rapid improvement is not expected.[71] Ultimately though, the affected individual willing
to part with their cat or dog will frequently experience significant symptom relief.

» While some people may react differently to individual dogs, "hypoallergenic" dogs are a myth that
has been debunked.[73] [74]

» Washing of cats has not been shown to be an effective approach to reducing allergen exposure.
Although weekly washings can reduce allergens, clinical studies have shown neither a persistent
reduction of airborne allergens nor a clear reduction in rhinitis symptoms.[75] [76]

» High-efficiency particulate air (HEPA) filters did not lead to significant symptom improvement in
controlled trials of cat-sensitized individuals.[77] [78]

Cockroach infestation

» Cockroach infestation is associated with AR and asthma, especially in the inner city.[79]

» Control measures are based on eliminating suitable environments and restricting access by
sealing, caulking, and controlling the food supply as well as using chemical control and traps.

» While cockroach extermination by professionals may reduce allergen levels by 80% to 90%, the
clinical significance of this finding requires further research.[80]

+ Reinfestation from adjacent apartments is a frequent problem, and thus extermination efforts will
likely need to be repeated and extended beyond the affected space.

Molds[71]

» Mold-allergic individuals should carefully inspect their home for mold damage, with special attention
to more humid areas of the dwelling.

» Appropriate steps should be taken to mitigate or prevent sources of humidity and/or water ingress
associated with indoor mold growth. Ensure adequate natural ventilation, including the use of
extractor fans; seal leaks in bathrooms and roofs.

+ Clear overflowing gutters and blocked under-floor vents.

» Remove indoor pot plants (which promote mold growth).

» Dry or remove wet carpets.

+ Avoid working with garden compost or mulch, or mowing lawns.

* Remove localized mold growth with a dilute bleach solution. More extensive mold damage may
require aggressive measures such as replacing the affected surface/material.

Mild or intermittent symptoms

First-line management is with either an intranasal corticosteroid or a nonsedating oral antihistamine.[67]
Monotherapy with an intranasal corticosteroid is generally recommended because oral antihistamines are
less effective.[67] [81] However, many patients may prefer oral drugs.

Oral antihistamines are effective for rhinorrhea, sneezing, and itching, but have only a modest effect on
nasal congestion.[52] Cetirizine, a second-generation antihistamine, has been found to be particularly
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effective in AR, but may cause some mild sedation.[82] Second-generation oral antihistamines are
preferred to first-generation agents because they cause less sedation, dizziness, and incoordination.[3]
Paradoxical hyperactivity with use of sedating antihistamines has been reported, particularly in
children.[83]

Intranasal antihistamines are another first-line option when symptoms are intermittent and do not require
daily medication.[3] Intranasal antihistamines are particularly effective for rhinorrhea and congestion,

but they do not improve symptoms at non-nasal sites.[53] They have a fast onset of action after initial
dosing (usually 15-30 minutes, and no later than 3 hours) and are effective over a 12-hour period.[3] [67]
Intranasal antihistamines may cause sedation.

Patient reassessment

The patient should be reassessed after a trial of monotherapy with an intranasal corticosteroid or oral
antihistamine (ideally within 5 to 7 days).[3] If the patient remains symptomatic, an alternative first-line
monotherapy should be used.[3] Failing this, first-line treatment options (from different drug classes) may
be combined. For example, an intranasal corticosteroid or intranasal antihistamine could be added to an
oral antihistamine. If symptoms are persistent, an intranasal corticosteroid and intranasal antihistamine
may be continued in combination.[67]

When symptoms improve, decreasing or discontinuing treatment may be considered.[3] [67] The

dose of intranasal sprays can be reduced as long as symptoms continue to be controlled. If multiple
pharmacologic agents are used, discontinuation of the medication added to the intranasal corticosteroid
may be considered.

Patients may have tried using over-the-counter decongestants, which may provide temporary relief from
symptoms; however, there is no evidence to support their ongoing use in allergic rhinitis, and guidelines
do not recommend them.

Persistent and moderate or severe symptoms

Intranasal corticosteroids should be the first consideration if symptoms are persistent and moderate or
severe.[3] They may provide additional benefit in reducing AR-associated ocular symptoms.[84] [85] Oral
and intranasal antihistamines are also first-line options in these patients.

The patient should be reassessed after a trial of monotherapy with an intranasal corticosteroid or oral
antihistamine (ideally within 5-7 days).[3] If the patient remains symptomatic, an alternative first-line
monotherapy should be used.[3] Failing this, first-line treatment options (from different drug classes) may
be combined. For example, an intranasal corticosteroid or intranasal antihistamine could be added to an
oral antihistamine. If symptoms are persistent, an intranasal corticosteroid and intranasal antihistamine
may be continued in combination.[67]

When symptoms improve, decreasing or discontinuing treatment may be considered.[3] [67] The

dose of intranasal sprays can be reduced as long as symptoms continue to be controlled. If multiple
pharmacologic agents are used, discontinuation of the medication added to the intranasal corticosteroid
may be considered.

Immunotherapy

Immunotherapy may be offered by an allergy specialist (through a shared decision-making model) to
a patient who remains symptomatic despite allergen avoidance measures and pharmacotherapy.[3]
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Immunotherapy is also commonly used by patients either unwilling to take or unable to tolerate
medications.[3] Immunotherapy should be targeted to include allergens that are clinically relevant to both
the patient and the geographic locale.

Allergen immunotherapy has been shown to improve symptoms, medication use, and combined
symptom/medication use scores in patients with rhinoconjunctivitis.[86] [87] Subcutaneous
immunotherapy (SCIT) may alter the natural history of allergic disease (induce long-term remission after
discontinuation of therapy and prevent new sensitizations), as well as reduce the progression from AR to
asthma when given in children ages 6 to 14 years for a minimum of 3 years.[88]

Sublingual immunotherapy (SLIT), an alternative to SCIT depending on the allergen involved, is effective
in treating AR in adults and children and may also have disease-modifying potential.[87] [89] [90] [91]
[92] [93] It is considered to be safer than SCIT because adverse effects are usually limited to mucosal
symptoms, and it is easier to administer (patient self-administers).[94] However, SLIT may be less
effective than SCIT.[93] Direct comparisons using standardized and validated outcome measures
between SLIT and SCIT are not available.[95] SLIT is more appropriately used in monosensitized
patients, especially those sensitized to dust mites, grass, or ragweed.[96] [97] [98] [99] [100]

If immunotherapy is not available or there is a significant wait, a short course (7 days) of an oral
corticosteroid may also be considered if symptoms are severe.[67]

Usual therapy not effective

Evaluation by an allergy specialist is advisable when there is:

» An incomplete response to trial of therapy of environmental and pharmacologic interventions, and a
persistent and significant impact on quality of life (interference with hobbies, family life, activities of
daily living, sleep, emotional well-being)

+ An inability to adequately control associated conditions such as asthma or sinus disease.
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Treatment algorithm overview

Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

Acute (summary)

mild or intermittent symptoms

1st intranasal corticosteroid
plus allergen avoidance
1st oral antihistamine
plus allergen avoidance
1st intranasal antihistamine
plus allergen avoidance
2nd alternative first-line monotherapy or
combination therapy
plus allergen avoidance
persistent and moderate to severe
symptoms
1st intranasal corticosteroid
plus allergen avoidance
1st oral antihistamine
plus allergen avoidance
1st intranasal antihistamine
plus allergen avoidance
2nd alternative first-line monotherapy or

combination therapy
plus allergen avoidance

3rd sublingual immunotherapy (SLIT) or
subcutaneous immunotherapy (SCIT)

plus allergen avoidance
4th oral corticosteroid
plus allergen avoidance
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Ongoing (summary)

usual therapy ineffective or poorly
tolerated

1st sublingual immunotherapy (SLIT) or
subcutaneous immunotherapy (SCIT)

plus allergen avoidance
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Treatment algorithm

Please note that formulations/routes and doses may differ between drug names and brands, drug
formularies, or locations. Treatment recommendations are specific to patient groups: see disclaimer

mild or intermittent symptoms

1st

plus

intranasal corticosteroid

Primary options

» beclomethasone dipropionate nasal: (42
micrograms/spray agueous) children =6 years
of age and adults: 42-84 micrograms (1-2
sprays) in each nostril twice daily

OR

» budesonide nasal: (32 micrograms/spray)
children =6 years of age: 32-64 micrograms
(1-2 sprays) in each nostril once daily;
children 212 years of age and adults: 32-128
micrograms (1-4 sprays) in each nostril once
daily

OR

» fluticasone propionate nasal: (50
micrograms/spray) children >4 years of age
and adults: 50-100 micrograms (1-2 sprays)
in each nostril once daily

OR

» mometasone nasal: (50 micrograms/spray)
children =2 years of age: 50 micrograms (1
spray) in each nostril once daily; children =12
years of age and adults: 100 micrograms (2
sprays) in each nostril once daily

» In patients with mild or intermittent symptoms,
intranasal corticosteroids are a first-line
treatment option.[67]

» When symptoms improve, decreasing or
discontinuing treatment may be considered.[3]
[67] The dose of intranasal sprays can be
reduced as long as symptoms continue to be
controlled.

» Examples of suitable intranasal corticosteroids
are provided here; however, this list is not

exhaustive and many other options are available.

allergen avoidance
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Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

1st oral antihistamine

Primary options

» cefirizine: children 26 months of age: 2.5
to 5 mg orally once daily when required;
children =6 years of age and adults: 5-10 mg
orally once daily when required

OR

» desloratadine: children 26 months of age:
1 to 2.5 mg orally once daily when required;
children 212 years of age and adults: 5 mg
orally once daily when required

OR

» fexofenadine: children =2 years of age:

30 mg orally twice daily when required;
children 212 years of age and adults: 60 mg
orally twice daily or 180 mg once daily when
required

OR

» levocetirizine: children 26 months of
age: 1.25 to 2.5 mg orally once daily when
required; children =12 years of age and
adults: 2.5 to 5 mg orally once daily when
required

OR

» loratadine: children 22 years of age: 5 mg
orally once daily when required; children =6
years of age and adults: 10 mg orally once

daily when required

» In patients with mild or intermittent symptoms,
a nonsedating antihistamine is a first-line
treatment option.[67]

» Monotherapy with an intranasal corticosteroid
is generally recommended because oral
antihistamines are less effective.[67] [81]
However, many patients may prefer oral drugs.
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plus

1st

» Oral antihistamines are effective for rhinorrhea,
sneezing, and itching, but have only a modest
effect on nasal congestion.[52] Cetirizine, a
second-generation antihistamine, has been
found to be particularly effective in AR, but

may cause some mild sedation.[82] Second-
generation oral antihistamines are preferred to
first-generation agents because they cause less
sedation, dizziness, and incoordination.[3]

» Paradoxical hyperactivity with use of sedating
antihistamines has been reported, particularly in
children.[83]

» When symptoms improve, decreasing or
discontinuing treatment may be considered.[3]
[67]

allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

intranasal antihistamine

Primary options

» azelastine nasal: (137 micrograms/spray)
children =5 years of age: 137 micrograms (1
spray) in each nostril twice daily; children =12
years of age and adults: 137-274 micrograms
(1-2 sprays) in each nostril twice daily; (205.5
micrograms/spray) children =6 years of age:
205.5 micrograms (1 spray) in each nostril
twice daily; children 212 years of age and
adults: 205.5 to 411 micrograms (1-2 sprays)
in each nostril once to twice daily

OR

» olopatadine nasal: (665 micrograms/spray)
children =6 years of age: 665 micrograms (1
spray) in each nostril twice daily; children =12
years of age and adults: 1330 micrograms (2
sprays) in each nostril twice daily

» Intranasal antihistamines (e.g., azelastine,
olopatadine) are another first-line option when
symptoms are intermittent and do not require
daily medication.[3]

» Intranasal antihistamines are particularly
effective for rhinorrhea and nasal congestion,
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but they do not improve symptoms at non-nasal
sites.[53] They have a fast onset of action after
initial dosing (usually 15-30 minutes, and no later
than 3 hours) and are effective over a 12-hour
period.[3] [67]

» Intranasal antihistamines may cause sedation.
plus allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

2nd alternative first-line monotherapy or
combination therapy

» The patient should be reassessed after

a trial of monotherapy with an intranasal
corticosteroid or oral antihistamine (ideally within
5-7 days).[3] If the patient remains symptomatic,
an alternative first-line monotherapy should

be used.[3] Failing this, first-line treatment
options (from different drug classes) may

be combined. For example, an intranasal
corticosteroid or intranasal antihistamine could
be added to an oral antihistamine. If symptoms
are persistent, an intranasal corticosteroid and
intranasal antihistamine may be continued in
combination.[67]

» When symptoms improve, decreasing or
discontinuing treatment may be considered.[3]
[67] The dose of intranasal sprays can be
reduced as long as symptoms continue to be
controlled. If multiple pharmacologic agents are
used, discontinuation of the medication added to
the intranasal corticosteroid may be considered.

plus allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

persistent and moderate to severe
symptoms

1st intranasal corticosteroid
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plus

Primary options

» beclomethasone dipropionate nasal: (42
micrograms/spray aqueous) children =6 years
of age and adults: 42-84 micrograms (1-2
sprays) in each nostril twice daily

OR

» budesonide nasal: (32 micrograms/spray)
children =6 years of age: 32-64 micrograms
(1-2 sprays) in each nostril once daily;
children 212 years of age and adults: 32-128
micrograms (1-4 sprays) in each nostril once
daily

OR

» fluticasone propionate nasal: (50
micrograms/spray) children >4 years of age
and adults: 50-100 micrograms (1-2 sprays)
in each nostril once daily

OR

» mometasone nasal: (50 micrograms/spray)
children =2 years of age: 50 micrograms (1
spray) in each nostril once daily; children =12
years of age and adults: 100 micrograms (2
sprays) in each nostril once daily

» Intranasal corticosteroids should be the
first consideration if symptoms are persistent
and moderate or severe.[3] They may provide
additional benefit in reducing AR-associated
ocular symptoms.[84] [85]

» When symptoms improve, decreasing or
discontinuing treatment may be considered.[3]
[67] The dose of intranasal sprays can be
reduced as long as symptoms continue to be
controlled.

» Examples of suitable intranasal corticosteroids
are provided here; however, this list is not
exhaustive and many other options are available.

allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.
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1st

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

oral antihistamine

Primary options

» cefirizine: children 26 months of age: 2.5
to 5 mg orally once daily when required;
children =6 years of age and adults: 5-10 mg
orally once daily when required

OR

» desloratadine: children 26 months of age:
1 to 2.5 mg orally once daily when required;
children 212 years of age and adults: 5 mg
orally once daily when required

OR

» fexofenadine: children =2 years of age:

30 mg orally twice daily when required;
children 212 years of age and adults: 60 mg
orally twice daily or 180 mg once daily when
required

OR

» levocetirizine: children 26 months of
age: 1.25 to 2.5 mg orally once daily when
required; children =12 years of age and
adults: 2.5 to 5 mg orally once daily when
required

OR

» loratadine: children >2 years of age: 5 mg
orally once daily when required; children >6
years of age and adults: 10 mg orally once

daily when required

» Oral antihistamines are a first-line option
if symptoms are persistent and moderate or
severe.

» Monotherapy with an intranasal corticosteroid
is generally recommended because oral
antihistamines are less effective.[67] [81]
However, many patients may prefer oral drugs.

» Oral antihistamines are effective for rhinorrhea,
sneezing, and itching, but have only a modest
effect on nasal congestion.[52] Cetirizine, a
second-generation antihistamine, has been
found to be particularly effective in AR, but
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plus

1st

plus

may cause some mild sedation.[82] Second-
generation oral antihistamines are preferred to
first-generation agents because they cause less
sedation, dizziness, and incoordination.[3]

» Paradoxical hyperactivity with use of sedating
antihistamines has been reported, particularly in
children.[83]

» When symptoms improve, decreasing or
discontinuing treatment may be considered.[3]
[67]

allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

intranasal antihistamine

Primary options

» azelastine nasal: (137 micrograms/spray)
children =5 years of age: 137 micrograms (1
spray) in each nostril twice daily; children =12
years of age and adults: 137-274 micrograms
(1-2 sprays) in each nostril twice daily; (205.5
micrograms/spray) children =6 years of age:
205.5 micrograms (1 spray) in each nostril
twice daily; children 212 years of age and
adults: 205.5 to 411 micrograms (1-2 sprays)
in each nostril once to twice daily

OR

» olopatadine nasal: (665 micrograms/spray)
children =6 years of age: 665 micrograms (1
spray) in each nostril twice daily; children =12
years of age and adults: 1330 micrograms (2
sprays) in each nostril twice daily

» Intranasal antihistamines (e.g., azelastine,
olopatadine) are particularly effective for
rhinorrhea and nasal congestion, but they do not
improve symptoms at non-nasal sites.[53] They
have a fast onset of action after initial dosing
(usually 15-30 minutes, and no later than 3
hours) and are effective over a 12-hour period.[3]
[67]

» Intranasal antihistamines may cause sedation.

allergen avoidance
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2nd

plus

3rd

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

alternative first-line monotherapy or
combination therapy

» The patient should be reassessed after

a trial of monotherapy with an intranasal
corticosteroid or oral antihistamine (ideally within
5-7 days).[3] If the patient remains symptomatic,
an alternative first-line monotherapy should

be used.[3] Failing this, first-line treatment
options (from different drug classes) may

be combined. For example, an intranasal
corticosteroid or intranasal antihistamine could
be added to an oral antihistamine. If symptoms
are persistent, an intranasal corticosteroid and
intranasal antihistamine may be continued in
combination.[67]

» When symptoms improve, decreasing or
discontinuing treatment may be considered.[3]
[67] The dose of intranasal sprays can be
reduced as long as symptoms continue to be
controlled. If multiple pharmacologic agents are
used, discontinuation of the medication added to
the intranasal corticosteroid may be considered.

allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

sublingual immunotherapy (SLIT) or
subcutaneous immunotherapy (SCIT)

Primary options

» house dust mite allergen extract: consult
specialist for guidance on sublingual dose

OR
» mixed grass pollens allergen extract:

consult specialist for guidance on sublingual
dose
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OR

» timothy grass pollen allergen extract:
consult specialist for guidance on sublingual
dose

OR

» short ragweed pollen allergen extract:
consult specialist for guidance on sublingual
dose

» Immunotherapy is the only treatment modality
to potentially have a disease-modifying
effect.[101] It should be targeted to include
allergens that are clinically relevant to both the
patient and the geographic locale.

» Immunotherapy may be offered by an allergy
specialist (through a shared decision-making
model) to a patient who remains symptomatic
despite allergen avoidance measures and
pharmacotherapy.[3] Immunotherapy is also
commonly used by patients either unwilling to
take or unable to tolerate medications.[3]

» SLIT is effective in treating AR in both adults
and children.[87] [89] [90] [91] [92] [93] It is
considered to be safer than SCIT because
adverse effects are usually limited to mucosal
symptoms, and it is easier to administer (patient
self-administers). However, SLIT may be less
effective than SCIT.[93]

» SLIT is more appropriately used in
monosensitized patients, especially those
sensitized to dust mites, grass, or ragweed.[96]
[97][98][99] [100] For polysensitized patients,
SLIT with multiple allergens is sometimes
employed, although no commercially available
formulation containing more than one allergen
currently exists.

» SLIT formulations can be employed in

two different manners. One involves taking

SLIT for approximately 12 weeks before

and throughout the pollen season, stopping
thereafter. Alternatively, SLIT can be taken daily
for 3 years to provide a sustained effect for a
fourth year, even after discontinuation.[101] [102]

» SCIT is used less frequently than SLIT.
Improvement requires several months of
treatment. It is generally accepted that a 1-year
trial will determine who will and who will not
respond to SCIT.
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plus

4th

plus

» Local and systemic reactions to SCIT may
occur.[103] [104] Systemic reactions can vary
from mild to life-threatening; fatal reactions
after receiving an allergy vaccine are estimated
to occur at a rate of 1 in 2 to 2.5 million
injections.[105] [106] SCIT may reduce the
progression from AR to asthma when given in
children ages 6 to 14 years for a minimum of 3
years.[88] Various extract manufacturers and
dosing regimens exist for SCIT.

allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.

oral corticosteroid

Primary options
» prednisone: 5-60 mg/day orally

» If immunotherapy is not available or there is
a significant wait, a short course (7 days) of an
oral corticosteroid may also be considered if
symptoms are severe.[67]

allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
relevant allergens of concern for a particular
patient.
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usual therapy ineffective or poorly
tolerated

1st sublingual immunotherapy (SLIT) or
subcutaneous immunotherapy (SCIT)

Primary options

» house dust mite allergen extract: consult
specialist for guidance on sublingual dose

OR

» mixed grass pollens allergen extract:
consult specialist for guidance on sublingual
dose

OR

» timothy grass pollen allergen extract:
consult specialist for guidance on sublingual
dose

OR

» short ragweed pollen allergen extract:
consult specialist for guidance on sublingual
dose

» Immunotherapy is the only treatment modality
to potentially have a disease-modifying
effect.[101] It should be targeted to include
allergens that are clinically relevant to both the
patient and the geographic locale.

» Immunotherapy may be offered by an allergy
specialist (through a shared decision-making
model) to a patient who remains symptomatic
despite allergen avoidance measures and
pharmacotherapy.[3] Immunotherapy is also
commonly used by patients either unwilling to
take or unable to tolerate medications.[3]

» SLIT is effective in treating AR in adults

and children.[87] [89] [90] [91] [92] [93] It is
considered to be safer than SCIT because
adverse effects are usually limited to mucosal
symptoms, and it is easier to administer (patient
self-administers). However, SLIT may be less
effective than SCIT.[93]

» SLIT is more appropriately used in
monosensitized patients, especially those
sensitized to dust mites, grass, or ragweed.[96]
[97][98][99] [100] For polysensitized patients,
SLIT with multiple allergens is sometimes
employed, although no commercially available
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formulation containing more than one allergen
currently exists.

» SLIT formulations can be employed in

two different manners. One involves taking

SLIT for approximately 12 weeks before

and throughout the pollen season, stopping
thereafter. Alternatively, SLIT can be taken daily
for 3 years to provide a sustained effect for a
fourth year, even after discontinuation.[101] [102]

» SCIT is used less frequently than SLIT.
Improvement requires several months of
treatment. It is generally accepted that a 1-year
trial will determine who will and who will not
respond to SCIT.

» Local and systemic reactions to SCIT may
occur.[103] [104] Systemic reactions can vary
from mild to life-threatening; fatal reactions
after receiving an allergy vaccine are estimated
to occur at a rate of 1 in 2 to 2.5 million
injections.[105] [106] SCIT may reduce the
progression from AR to asthma when given in
children ages 6 to 14 years for a minimum of 3
years.[88] Various extract manufacturers and
dosing regimens exist for SCIT.

plus allergen avoidance

Treatment recommended for ALL patients in
selected patient group

» Allergen avoidance should be attempted by all
patients with AR.

» Allergy testing can be helpful in identifying the
allergens of concern for a particular patient.

Primary prevention

Cat and dog hair are common allergens, and may cause perennial AR symptoms.[36] [37] Exposure to a dog
during the first year of life may reduce the risk of AR and asthma.[38] [39]

Pregnancy and early life

Current evidence does not support an antigen avoidance diet for pregnant women, including those at high
risk for giving birth to a child with atopic disease.[45] [46]

While currently available evidence does not indicate that probiotic supplementation reduces the risk of atopic
disorders, the World Allergy Organization recommends the use of probiotics in: pregnant women at high

risk for having an allergic child; women who are breast-feeding infants at high risk of developing allergy; and
infants at high risk of developing allergy.[28] [47]

There is insufficient evidence to determine the relationship between the age at which complementary foods
are first introduced and risk of developing AR during childhood.[48]
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In a multicenter allergy study, no modifiable aspects of early-life environment or lifestyle were identified as
targets for primary prevention of AR.[49]

Secondary prevention

Avoidance of allergens known or suspected to trigger AR symptoms may minimize (or fully alleviate)
symptoms and reduce medication use. However, this may not be the case for all AR patients.

Patient discussions

An initial official consultation for AR should include:

* Information on allergen avoidance (only if allergy testing has been performed - there is no value in
discussing avoidance of "typical” allergens without confirming that they are relevant to the patient)
* An action plan detailing various aspects of the chosen pharmacologic agent(s)
* Expected clinical outcomes.
Details on medications should include:

* Appropriate dosing frequency and technique (including teaching on proper administration of nasal
sprays)

* Whether treatments should be used on a schedule or as needed

* Expected time to clinical improvement

* Possible adverse effects (e.g., sedation with first-generation antihistamines).

Plans for appropriate follow-up should be made. The patient should be reassessed after a trial of
monotherapy with an intranasal corticosteroid or oral antihistamine (ideally within 5-7 days).[3]
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Monitoring

Monitoring

Plans for appropriate follow-up should be made. The patient should be reassessed after a trial of
monotherapy with an intranasal corticosteroid or oral antihistamine (ideally within 5-7 days).[3]

When symptoms improve, decreasing or discontinuing treatment may be considered.[3] [67]
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Complications

Complications Timeframe Likelihood
acute conjunctivitis (allergic) variable medium

Appropriate therapy with oral or ophthalmic antihistamines or ophthalmic cromolyn may be required to
achieve a successful and comprehensive therapeutic outcome.

dN MOT1104

asthma variable medium

Poorly controlled AR may result in the development of lower respiratory tract symptoms or loss of asthma
control in certain individuals. If this occurs, the physician will need to address both airways equally to gain
adequate disease control.

food-pollen syndrome variable medium
Symptoms such as itching and swelling triggered by certain fruits or vegetables in patients with allergic
rhinitis are usually confined to the oropharynx and will generally resolve without treatment. However, a
nonsedating antihistamine may be appropriate for troublesome symptoms. Anaphylaxis is rare but an

epinephrine (adrenaline) autoinjector is recommended for patients who are at increased risk of severe
reactions. Patient education about avoidance of the responsible foods is recommended.[111]

antihistamine-associated sedation variable medium

Use of first-generation antihistamines may result in both drowsiness and a global reduction or impairment
in intellectual and motor performance, such as learning a new task or driving an automobile. This can also
occur with some second-generation antihistamines (e.g., cetirizine and levocetirizine), but is less common
than with first-generation agents.

Paradoxical hyperactivity with use of sedating antihistamines has been reported, particularly in
children.[83]

adverse effects of nasal decongestants variable medium

Include nasal burning, stinging, dryness, and less commonly, mucosal ulceration.

rhinitis medicamentosa (rebound nasal congestion) variable medium

Can occur when intranasal decongestants are used for longer than 3 to 5 days.

adverse effects of oral decongestants variable medium

Adverse effects of oral decongestants include central nervous stimulation such as insomnia, which may
occur in up to one third of people; nervousness; anxiety; tremors; tachycardia; palpitations; and increases
in BP.

adverse effects of leukotriene receptor antagonists variable medium

Leukotriene receptor antagonists (e.g., montelukast) are associated with an increased risk of
neuropsychiatric events (e.g., agitation, depression, sleeping problems, and suicidal thoughts and
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actions). The risk of neuropsychiatric events may outweigh the benefits, particularly for patients with
symptoms that are mild and treatable with alternative agents.

Leukotriene receptor antagonists should be reserved for those who have failed or are intolerant of other
agents.[3] [70]

chronic sinusitis variable medium

There is considerable epidemiologic evidence to support an association between sinus disease and AR.
Studies have noted that 40% to 67% of patients with unilateral chronic sinusitis and up to 80% with chronic
bilateral sinusitis have AR.

acute sinusitis variable medium

There is considerable epidemiologic evidence to support an association between sinus disease and AR.
Studies have noted that 25% to 30% of patients with acute sinusitis have AR.

Prognosis

Natural history of disease

AR prevalence increases in young childhood and peaks in childhood and adolescence until decreasing with
advancing age.

Studies suggest that AR symptoms may improve or resolve with time in approximately 10% to 50% of
affected individuals.[109] [110] However, it is a condition that may persist throughout life.[1]

Variability of severity

As with other chronic diseases, AR can vary in severity over time. While a long-term trend for the
improvement or resolution of symptoms exists, the perceived severity of disease can increase or decrease,
wax and wane, or even change unpredictably over a short time span. Possible factors explaining severity
variability may be divided into being external or internal. External factors include time of the day, location,
and season, because they all affect pollen counts. Internal factors may include circadian rhythms, mood, and
affect, as well as immunologic changes that occur over time.

Immunotherapy outcomes

In patients receiving grass allergen immunotherapy for a period of 3 to 4 years, approximately 50% of
patients continued to derive clinical benefits 3 years after immunotherapy had been discontinued.[101] [102]
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Disclaimer

BMJ Best Practice is intended for licensed medical professionals. BMJ Publishing Group Ltd (BMJ) does not
advocate or endorse the use of any drug or therapy contained within this publication nor does it diagnose
patients. As a medical professional you retain full responsibility for the care and treatment of your patients
and you should use your own clinical judgement and expertise when using this product.

This content is not intended to cover all possible diagnosis methods, treatments, follow up, drugs and any
contraindications or side effects. In addition, since such standards and practices in medicine change as

new data become available, you should consult a variety of sources. We strongly recommend that you
independently verify specified diagnosis, treatments and follow-up and ensure it is appropriate for your
patient within your region. In addition, with respect to prescription medication, you are advised to check the
product information sheet accompanying each drug to verify conditions of use and identify any changes in
dosage schedule or contraindications, particularly if the drug to be administered is new, infrequently used, or
has a narrow therapeutic range. You must always check that drugs referenced are licensed for the specified
use and at the specified doses in your region.

Information included in BMJ Best Practice is provided on an “as is” basis without any representations,
conditions or warranties that it is accurate and up to date. BMJ and its licensors and licensees assume no
responsibility for any aspect of treatment administered to any patients with the aid of this information. To
the fullest extent permitted by law, BMJ and its licensors and licensees shall not incur any liability, including
without limitation, liability for damages, arising from the content. All conditions, warranties and other terms
which might otherwise be implied by the law including, without limitation, the warranties of satisfactory
quality, fitness for a particular purpose, use of reasonable care and skill and non-infringement of proprietary
rights are excluded.

Where BMJ Best Practice has been translated into a language other than English, BMJ does not warrant the
accuracy and reliability of the translations or the content provided by third parties (including but not limited to
local regulations, clinical guidelines, terminology, drug names and drug dosages). BMJ is not responsible for
any errors and omissions arising from translation and adaptation or otherwise.Where BMJ Best Practice lists
drug names, it does so by recommended International Nonproprietary Names (rINNs) only. It is possible that
certain drug formularies might refer to the same drugs using different names.

Please note that recommended formulations and doses may differ between drug databases drug names and
brands, drug formularies, or locations. A local drug formulary should always be consulted for full prescribing
information.

Treatment recommendations in BMJ Best Practice are specific to patient groups. Care is advised when
selecting the integrated drug formulary as some treatment recommendations are for adults only, and external
links to a paediatric formulary do not necessarily advocate use in children (and vice-versa). Always check
that you have selected the correct drug formulary for your patient.

Where your version of BMJ Best Practice does not integrate with a local drug formulary, you should consult
a local pharmaceutical database for comprehensive drug information including contraindications, drug
interactions, and alternative dosing before prescribing.

Interpretation of numbers

Regardless of the language in which the content is displayed, numerals are displayed according to the
original English-language numerical separator standard. For example 4 digit numbers shall not include a
comma nor a decimal point; numbers of 5 or more digits shall include commas; and numbers stated to be
less than 1 shall be depicted using decimal points. See Figure 1 below for an explanatory table.

BMJ accepts no responsibility for misinterpretation of numbers which comply with this stated numerical
separator standard.

This approach is in line with the guidance of the International Bureau of Weights and Measures Service.

Figure 1 — BMJ Best Practice Numeral Style


https://www.bipm.org/en/about-us/
https://bestpractice.bmj.com

5-digit numerals: 10,000

4-digit numerals: 1000

numerals < 1: 0.25

Our full website and application terms and conditions can be found here: Website Terms and Conditions.
Contact us

+ 44 (0) 207 111 1105
support@bmj.com

BMJ

BMA House
Tavistock Square
London

WC1H 9JR

UK

=
o
0
@
>
=
m
p



http://www.bmj.com/company/legal-information/
https://bestpractice.bmj.com

BM) Best Practice

Contributors:

/l Authors:

Gary C. Steven, MD, PhD, CPI, FAAAAI, FACAAI, FAPCR

Medical Director

American Academy of Allergy, Asthma & Immunology Registry, Assistant Clinical Professor of Medicine,
Medical College of Wisconsin, Adjunct Clinical Instructor, College of Nursing, University of Wisconsin-
Milwaukee, Allergy, Asthma & Sinus Center, Milwaukee, WI

DISCLOSURES: GCS has taken part in sponsored research for the ALK clinical trial of the house dust mite
SLIT tablet for use in pediatric patients. He is a member of the Joint Task Force on Practice Parameters
Workgroup on the Allergic Rhinitis Practice Parameter.

// Acknowledgements:

Dr Gary C. Steven would like to gratefully acknowledge Dr Alexander Greiner, a previous contributor to this
topic.

DISCLOSURES: AG has received grant/research support from: AstraZeneca; Boehringer Ingelheim;
Cephalon Circassia Ltd; Clement Clarke Cytos biotechnology; GlaxoSmithKline; Glenmark Specialty,

S.A.; Hoffman-LaRoche/Genentech; HRA/Novartis; Janssen Research & Development; Kalypsys , Inc.;
Lupin; Merck; Mylan Pharmaceuticals, Inc.; Nestle (Nestec Ltd); Novartis Ono Pharmaceutical Co.,

Ltd.; Perrigo; Rigel Pharmaceuticals, Inc.; Roxane Laboratories Inc.; Shionogi Inc.; Sunovion TEVA
Branded Pharmaceutical Products; UBC (United Biosource Corporation)/Amgen Pharmaceuticals; and
sponsorship for pharmaceutical trials from Allergen Research Corporation/Aimmune Therapeutics, Inc. and
AstraZeneca.

/| Peer Reviewers:

Mark Davis-Lorton, MD

Clinical Immunology Coordinator
Division of Rheumatology, Immunology and Allergy, Winthrop-University Hospital, Mineola, NY
DISCLOSURES: MDL declares that he has no competing interests.

Glenis Scadding, MD

Consultant Allergist/Rhinologist

Allergy & Rhinology Department, Royal National Throat, Nose and Ear Hospital, London, UK
DISCLOSURES: GS is a consultant/advisory board member for ALK, Britannia Pharmaceuticals, CMP
Therapeutics, Grupo Uriach, GSK, Merck, Sanofi-Aventis, Schering Plough, and UCB. She has received
research funds from ALK, GSK, UCB, and Schering Plough. She has given talks for ALK, GSK, Merck,
Schering Plough, and UCB and has co-written articles for Schering Plough and GSK.



