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Abstract: The goal of allergic rhinitis (AR) management is to achieve satisfactory symptom control to ensure good quality of life.
Most patients with AR are currently treated with pharmacotherapy. However, knowledge gaps on the use of pharmacotherapy still exist
among physicians, particularly in the primary care setting, despite the availability of guideline recommendations. Furthermore, it is
common for physicians in the secondary care setting to express uncertainty regarding the use of new combination therapies like
intranasal corticosteroid plus antihistamine combinations. Inadequate treatment leads to significant reduction of quality of life that
affects daily activities at home, work, and school. With these concerns in mind, a practical consensus statement was developed to
complement existing guidelines on the rational use of pharmacotherapy in both the primary and secondary care settings.
Keywords: allergic rhinitis, pharmacotherapy, consensus, primary care, secondary care, Malaysia

Introduction

The prevalence of allergic rhinitis (AR) is increasing worldwide in both children and adults." It is associated with
comorbidities like asthma, atopic dermatitis/eczema, allergic conjunctivitis, rhinosinusitis, sleep disturbance and eusta-
chian tube dysfunction.” AR does not lead to fatal outcomes but its effects on patient morbidity, quality of life and
productivity add significant costs to health-care systems.

In Malaysia, the reported prevalence of AR is approximately 7%.* The country’s humid climate facilitates the growth
of house dust mites, which drives persistent AR in Malaysia, though intermittent AR is also reported. House dust mites,
cockroaches and animal furs are commonly identified as predominant allergens for nasal allergies in Malaysia.* In
persistent AR, symptoms occur more than 4 days a week and more than 4 consecutive weeks, while symptoms in
intermittent AR occur less than 4 days a week and less than 4 consecutive weeks.” Severity is classified according to the
effect of AR on daily activities and sleep: sleep is not disturbed and daily activities at work or school are not affected in
mild AR, unlike moderate to severe AR.’

Due to the high prevalence of AR in all age groups, patients seek treatment from physicians in various disciplines,
mainly pediatricians, allergists, otorhinolaryngologists, family medicine specialists and general practitioners (GPs).
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Pharmacists and GPs are commonly the first point of contact for any patient with symptoms of nasal allergy. It is thus
important for primary care providers to be able to effectively manage AR.

A real-world survey of children treated for allergic rhinitis revealed 37.9% had mild intermittent AR, 9.2% moderate/
severe intermittent AR, 47.6% mild persistent AR and 5.2% moderate/severe persistent AR.® The survey reported that 75%
chose pharmacotherapy and only 19.5% opted for allergen immunotherapy. Notably, oral antihistamines were the predomi-
nant treatment in 57.6%, intranasal corticosteroids (INCS) in 53%, and combined oral antihistamines with INCS in 35.0% of
patients.® This emphasizes the role of pharmacotherapy as the mainstay treatment for the different types and severity of AR.
As all pharmacotherapy is safe at the recommended dose, the treatment can be given as long as it is required.” Following the
initiation of each drug or treatment, response is reassessed at 2 weeks and decision will be made to maintain, step up or step
down. The treatment strategy by pharmacotherapy for AR is shown in Figure 1. Nonetheless, knowledge gaps have been
identified between recommended treatments for AR and actual clinical practice in a study in the Southeast Asian countries.®
Although 80% of GPs are aware of international guidelines, majority of primary care providers in Malaysia do not prescribe
INCS as one of the main therapies in AR.® Moreover, the selection and personalization of pharmacotherapy to control
symptoms and improve quality of life can be challenging in uncontrolled and severe AR.’

A simplified treatment guide is necessary to address these shortcomings and rationalize the use of pharmacotherapy to
treat AR, especially within the Malaysian landscape where treatment gaps have been recognized.® Virtual expert panel
meetings of pediatricians, allergists, otorhinolaryngologists and a pulmonologist were held on 11th April 2021 and 8th
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Figure | The treatment strategy by pharmacotherapy in allergic rhinitis.
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August 2021 to deliberate on the recommended pharmacological treatments of AR in Malaysian adults and children.
Experts subsequently performed an iterative review, in accordance with the Rudmik and Smith methodology,'® which
was designed to ensure the completeness of cited literature and appropriateness of recommendations. This consensus
statement is a result of the review process and is aimed at providing a practical reference for physicians in the primary-
and secondary-care settings. It can complement existing guideline recommendations and is not intended to dictate
individualized patient care or define the standard of care for AR.

The Role of Oral Antihistamines

Oral antihistamines have been used for decades, especially by otolaryngologists, primarily for the treatment of AR. This
class of medication is indicated in a variety of conditions, thus making these agents readily accessible. Histamine is
a naturally occurring messenger, important in neural transmission and maintenance of the natural physiological state via
its four types of receptors, H1-4. In general, the H1 receptor is predominantly found in the central nervous system
(CNS), H2 receptors in the gastric parietal cells, H3 receptors in both CNS and cardiovascular system and finally H4
receptors on inflammatory cells such as neutrophils, eosinophils, basophils, and mast cells.'' Due to the diverse
distribution of histamine receptors and their myriad effects, antihistamines have a broad mechanism of action.

Oral antihistamines that are widely available in the market mostly target HI and H2 receptors. Within this class are
the old and new generation antihistamines, primarily distinguished by their ability to cross the blood brain barrier
(BBB)."" Hl-antihistamines were previously thought to be histamine antagonists, but recent research found that their
mechanism of action is more that of an H1 inverse agonist, whereby they downregulate HI receptors and stabilize mast
cells from degranulation.'?

Due to concerns of their adverse effects, first generation oral antihistamines are not recommended as a treatment for
AR." Reported adverse effects include sedation or somnolence, dizziness, orthostatic hypotension, tachycardia, palpita-
tions, syncope, QT prolongation, ventricular arrhythmias, torsade de pointes leading to sudden cardiac arrest, blurred
vision, dry eyes and mouth, urinary retention, constipation, and erectile dysfunction.'''*"'® When taken at night, first-
generation antihistamines, despite having sedative effects, disrupt the sleep cycle, resulting in a shorter rapid eye
movement stage, and increasing the latency towards restful sleep.'""'* Consequently, patients often experience hungover
the next morning with impaired attention and residual sleepiness.''"'* First-generation antihistamines use in children is
correlated with poor school performance and bad or low grades in examination.'* In contrast to the first generation, the
use of second generation oral antihistamines is recommended in patients with allergic rhinitis. The characteristics of the
commonly used second generation oral antihistamines in AR are listed in Table 1.'7

Irrespective of the plasma peak of each individual second-generation oral antihistamines, there is marked variability
in the duration of the effect influenced by the volume of distribution, the presence of active metabolites over a period of
time and affinity of binding to plasma proteins.>> A prolonged pharmacological effect is expected when there is higher
affinity to plasma proteins. The considerations for the use of oral antihistamines are summarized in Box 1.

Summary of Evidence

Second-generation oral antihistamines have diminished ability to cross the BBB, making them non-sedating, in addition
to being antimuscarinic, antiserotoninergic and anti a-adrenergic.!'™'* Unlike their predecessors, this class of drugs was

Box | Practical Considerations for the Use of Oral Antihistamines

® Second-generation oral antihistamines are superior to first-generation oral antihistamines.

Generally, all second-generation oral antihistamines are non-sedating, and safe. However, certain drugs can be minimally sedating, and patients
must be counselled accordingly.

Recommended as first-line therapy for mild-to-moderate AR.

Combination with INCS can be used for moderate-to-severe AR or refractory symptoms.

Play a role at primary- and secondary-care settings.

Response should be reassessed at 2 weeks to decide whether to maintain, step-up or step-down treatment.

Abbreviations: AR, allergic rhinitis; INCS, intranasal corticosteroids.
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Table | Characteristics of Commonly Used Second-Generation Oral Antihistamines

Drugs Characteristics
Age Onset of Plasma Plasma Food-Drug Use in Sedative Dose
Recommendation Action Protein Half-Life | Interaction Pregnancy Effect Adjustment
(Hours) | Binding (%) | (Hours) and Requirements
Lactation
Bilastine'” 26 years <l 90 14.5 Yes Special Non-sedating None
precaution
Cetirizine'® 22 years 0.7 93 10.0 Yes Special Minimal Renal
precaution sedating impairment
Elderly
Desloratadine'” 26 months | 87 27.0 No Special Non-sedating Renal
precaution impairment
Hepatic
impairment
Fexofenadine?® 22 years 2 70 14.4 Yes Special Non-sedating Renal
precaution impairment
Hepatic
impairment
Levocetrizine?' 26 months | 9l 8.0 No Special Non-sedating Renal
precaution impairment
Loratadine® 22 years | 97 8.4 Yes Special Non-sedating Renal
precaution impairment
Hepatic
impairment

subject to intense clinical investigations via randomized controlled trials, which established their superior safety profile
and efﬁcacy.13 Examples of these second-generation antihistamines include, but are not limited to, bilastine, cetirizine,
desloratadine, fexofenadine, levocetirizine and loratadine.'' Majority of the second-generation antihistamines demon-
strated good efficacy, faster onset of action, and excellent safety profiles compared with their predecessors.'* Due to its
exceptional profile and efficacy, the second-generation antihistamines are the drugs of choice, for airline and military
pilots, together with those who perform multiple tasks and operate machinery.'""'> Even at high doses, there was no
impairment of cognition, alertness, and memory associated with second-generation antihistamines use.'' Nonetheless, it
is worth mentioning that not all second-generation antihistamines possess similar attributes. The use of cetirizine has

been associated with sedative effect and all patients must be counselled about such effect prior to prescription.?**

Place in Primary Care

Oral antihistamines are recommended as a first-line therapy for mild-to-moderate seasonal and mild perennial AR.
Maintenance of therapy may be required especially during periods of allergen exposure. A step-up approach to INCS alone
or in combination with oral antihistamines should be considered in refractory patients following 2—4 weeks of treatment.

Place in Secondary Care
First-line therapy for mild-to-moderate seasonal and mild perennial AR and as add on combination therapy with INCS
for moderate-to-severe AR.

Safety Concerns and Compliance Issues (Adults/Children)
Only two second-generation antihistamines were found to have caused cardiac arrhythmias, prolonged QT intervals and
torsade de pointes, namely astemizole and terfenadine.'"'*?® Both drugs have since been removed from the international
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market. All subsequent second-generation antihistamines have undergone rigorous testing at recommended and higher
dosages for cardiac safety, as well as for drug interactions and effects on vulnerable populations like the elderly and

young.”’13’27

Recommendation (Adults/Children)

Second-generation oral antihistamines play key role in the treatment of AR due to their superiority over their
predecessors. Yet, medical practitioners continue to use first-generation oral antihistamines, primarily due to its cheaper
cost than second-generation antihistamines. Driving the shift from first-generation to second-generation oral antihista-
mines depends on the affordability of the latter and practitioners’ greater awareness of the former’s detrimental adverse
effects.

Benefit versus Harm

Various studies have not shown any adverse effects in overdoses up to 30 times the recommended dose for second
generation oral antihistamines.'' Antihistamines are excreted in breastmilk and although not known to be harmful,
manufacturers generally advise that antihistamines should be avoided during this period.

The Role of Intranasal Corticosteroids with/Without Intranasal

Antihistamines

AR is characterized by an influx of inflammatory cells and mediators into the nasal mucosa after allergen exposure. The
response is biphasic, encompassing an early phase of nasal pruritis, itching, rhinorrhea, and a late phase with pre-
dominant nasal congestion. INCS reduce the production of inflammatory enzymes and cytokines together with inhibition
of lymphocyte proliferation, and thus useful in treating both early and late inflammatory response.”® The onset of action
is after a few hours, but the clinical improvement may not be experienced immediately and the full effect only apparent
after a few days or weeks.”®?’ The characteristics of the most used INCS in AR are listed in Table 2.2

Summary of Evidence

Treatment with INCS relieves early and late-phase clinical symptoms®® with few exacerbations. This is achieved by
downregulating the recruitment and activation of inflammatory cells, increasing degradation of neuropeptides and reducing
epithelial cell activity, vascular permeability and chemokine secretions.>' INCS have a high receptor binding affinity to cells
in the nasal mucosa with negligible systemic absorption resulting in excellent safety profiles.’* The anti-inflammatory effect

Table 2 Characteristics of Commonly Used Intranasal Corticosteroids

Intranasal Sprays Characteristics
Age Onset of Systemic Pregnancy
Recommendation Action Bioavailability (%) Grade*

Beclomethasone 26 years Few days 44 C
Budesonide 26 years Within 10 hours 34 B
Fluticasone furoate 22 years Within 8 hours 0.5 C
Fluticasone propionate 24 years Within 12 hours <2 C
Fluticasone propionate- azelastine 2|2 years Within 30 40 (azelastine) C
hydrochloride minutes 1.2 (fluticasone)

Mometasone >2 years Within 12 hours <l C
Triamcinolone 22 years Few days 22 C

Notes: *Pregnancy grade refers to the US FDA pregnancy risk category. Category B is no demonstrable risk to the fetus in animal studies with no adequate and well-
controlled studies in humans and Category C is an adverse demonstrable effect to the fetus in animal studies with no adequate and well-controlled studies in humans.
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develops over several hours or days while the vasoconstrictive effect is observed as quickly as 2-20 minutes after
administration, though, there are significant variability between each individual INCS.** A fraction of the dose that
makes its way into the gastrointestinal tract is bio-transformed during the first liver passage before entering systemic
circulation.*?

Intranasal antihistamines (INA) exert their anti-inflammatory effects on mediators including histamine, leukotrienes,
cytokines, and chemokines. These effects are seen at clinically relevant concentrations of the topical drug compared with
oral antihistamines, which require higher concentrations than the usual levels achieved by routine dosing. The high local
concentration allows for additional pharmacological effects such as mast cell stabilization, inhibition of chemokines
release, inflammatory cell chemotaxis and migration, and decreased influx of inflammatory cells in the mucosa to be
expressed, anti-inflammatory actions that usually were not seen with the use of oral antihistamines.** A comparative
study investigating the outcomes of treatment between INA and oral antihistamines found INA was preferable in patients
with bothersome nasal congestion due to its rapid onset of action.” In contrast, oral antihistamines were preferable in
young children, especially those at risk of developing asthma, those with poor compliance and those bothered by
histamine-associated local symptoms of itching or red and watery eyes. Both INCS and INA have been shown to reduce
the overall symptoms of AR.>®

While INCS alone can be used for all categories of AR in general, INCS-INA combination may be used for those not
responding to INCS monotherapy.>’ Though the treatment using combined INCS and oral antihistamines is no different
to INCS alone, the INCS-INA combination therapy has been demonstrated to be superior to INCS alone.*’>° The
clinical impact of INCS-INA is significantly higher than that of INCS and oral antihistamines, as INA has a synergistic
effect on INCS.*

INCS are generally easy to administer but may be challenging for disabled or younger patients. At present, there are
two different delivery mechanisms available, one of which is a side press system that is more user-friendly for younger
patients. The absorption of an INCS can be altered by the condition of the nasal mucosa. Nonetheless, the preferred INCS

should be selected based on patient’s choice and physician’s assessment of compliance.***!

Place in Primary Care

Treatment with INCS can be initiated in mild perennial AR or moderate-to-severe AR for both seasonal and perennial
types (Box 2). Factors that should be considered when treating AR with INCS or INCS-INA combination are sympto-
matic control, patient compliance, patient concerns, ease of administration of nasal spray, nasal conditions, adverse
effects, age and pregnancy. Duration of INCS treatment should be for the period that the patient is symptomatic or
exposed to the allergen. It is advisable that patients requiring long-term use of INCS should undergo further examination,
which can include endoscopic nasal examination to exclude other pathology such as septal deviation, nasal granuloma-
tous disease, and nasal polyps. If patient’s symptoms persist or do not improve with treatment, primary care practitioners
should refer patients for specialist assessment.

Place in Secondary Care

Patients may consult secondary care practitioners for initial treatment of their AR or upon referral by primary care
practitioners. Secondary care practitioners include pediatricians, pulmonologists, allergists and otorhinolaryngologists.
While INCS play a main role in the management of AR, INCS-INA is recommended if symptoms persist despite INCS

Box 2 Practical Considerations for the Use of Intranasal Corticosteroids with/Without Intranasal Antihistamines

INCS effectively relieves both early- and late-phase symptoms.

Indicated in mild, moderate, and severe AR.

INCS can be used as first-line therapy as an alternative to second-generation oral antihistamines, subject to patients’ preferences.
INCS-INA combinations can be used in moderate and severe AR, refractory symptoms or when quicker symptom resolution is desired.

Play a role at primary- and secondary-care settings.

Response should be reassessed at 2 weeks to decide whether to maintain, step-up or step-down treatment.

Abbreviations: AR, allergic rhinitis; INA, intranasal antihistamines; INCS, intranasal corticosteroids.
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treatment. The combination INCS-INA is also recommended for patients with moderate-to-severe AR and patients with
lower airway hyperreactivity or recurrent complications arising from uncontrolled AR. Concurrent or alternative
treatment with other modalities is recommended for patients who do not adequately respond to regular use of INCS-
INA, patients with poor tolerance and patients with poor treatment adherence.

Safety Concerns and Compliance Issues (Adults/Children)
Lack of patient compliance to regular INCS or INCS-INA therapy remains a constant challenge in the management of
AR.” Reasons for lack of compliance are patients’ own forgetfulness, improvement in symptoms, unpleasant odor or
taste, and fear of the bad effects of steroids. Health education is necessary at the onset of treatment to explain the
importance of compliance for disease control and on the safety profile of INCS/INCS-INA. In patients who report
adequate control of symptoms with the intermittent use of INCS/INCS-INA, it would be necessary to revisit patient’s
symptoms, frequency of medication use and clinical findings before determining if the patient should change to an
alternative treatment modality. In patients who remain non-compliant to INCS/INCS-INA and report inadequate
symptom control despite satisfactory counselling, other treatment modalities should be considered.

Adverse effects with INCS are uncommon and limited to local effects. These include sneezing, burning, epistaxis,
nasal dryness, crusting, throat irritation and bitter aftertaste. The incidence of these adverse reactions is comparable to
those observed with placebo.*® Systemic absorption is minimal. Mucosal atrophy, as evaluated by nasal biopsy, was not

4243 or after 5.5 years of budesonide use.** No studies have

seen after one year of fluticasone or mometasone use
conclusively shown that growth in children was affected with the continued use of INCS for a year.*>*® A meta-analysis
by Valenzuela et al has shown that INCS was not associated with a significant risk of elevated intraocular pressure or
posterior subcapsular cataract; but there was a significant risk in the presence of glaucoma.*” Adverse effects of INCS-
INA are limited to dryness and bitter taste in the throat. Advice to gargle with water might be helpful after using INCS-
INA nasal spray to lessen the bitter taste.

It is advisable to prescribe INCS in children based on the minimum age and dose recommendation for each INCS
(Table 2). At present, budesonide is the only INCS classified under US Food and Drug Administration (FDA) pregnancy

category B.

Recommendation (Adults/Children)
INCS are superior to oral antihistamines for the relief of nasal symptoms like obstruction, rhinorrhea, nasal itch, and

postnasal drip.***

INCS also improve ocular symptoms and lower airway symptoms when there is concomitant allergic
conjunctivitis and asthma. There is no added benefit of routinely combining INCS with an oral antihistamine or
a leukotriene receptor antagonist (LTRA) in AR.***° Correct intranasal spray technique and adherence to prescribed
dosage and dosing frequency are necessary to achieve the desired benefit from INCS or INCS-INA. Optimal effects of
INCS are seen after 1-2 weeks of constant use. To sustain symptomatic control in persistent AR, maintenance therapy

with INCS or INCS-INA over a period of months to years is necessary.

Benefit versus Harm
The benefits of INCS and INCS-INA in AR outweigh the potential adverse effects. INCS should be avoided in patients
with glaucoma.

The Role of Systemic Corticosteroids

Systemic corticosteroids were first introduced for the treatment of arthritis®' and gradually gained popularity in the manage-
ment of hay fever. Previously, it was not uncommon for seasonal AR to be treated with a short course of oral steroids or depot
injection of corticosteroids. Due to adverse events associated with systemic corticosteroids, their use has gradually reduced
with the introduction of INCS for the treatment of AR.>* The potential adverse effects with their long term or recurrent use are
infections, myopathies, osteoporosis, aseptic necrosis of the femur, skin thinning, hyperglycemia, weight gain, fluid retention,
cushingoid appearance, neuropsychiatric disorders, cataract, glaucoma, and hypertension.
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Box 3 Practical Considerations for the Use of Systemic Corticosteroids

® Not indicated as a standard treatment of AR.

® Risks outweigh benefits.

® Can be used in the secondary-care setting for severe and therapy-resistant symptoms, especially for AR with comorbid bronchial asthma or nasal
polyposis.

® When required, only short course of systemic corticosteroids (not exceeding 5 days) should be given.

® Refrain from use in the primary-care setting due to safety concerns.

Abbreviation: AR, allergic rhinitis.

Synthetic corticosteroids, which include prednisone, prednisolone, methylprednisolone, dexamethasone, hydrocorti-
sone, cortisone, and fludrocortisone, are used for their immunosuppressive, anti-proliferative and anti-inflammatory
effects. Plasma cortisol levels are reduced after a single intramuscular injection of corticosteroids with its maximum
effect seen at 3 days and its effect lasting up to 3 weeks.>

Through their trans-repression and trans-activation effect, corticosteroids reduce the synthesis of cytokines, affect
recruitment, localization, protein synthesis and survival of inflammatory cells such as eosinophils, inhibit expression of
adhesion molecules, and involved in remodelling.>® In AR, systemic corticosteroids reduce the influx of eosinophils and levels
of eosinophil mediators (major basic protein, eosinophil cationic protein and eosinophil-derived neurotoxin) in nasal
secretions during the late phase response. The considerations for the use of systemic corticosteroids are summarized in Box 3.

Summary of Evidence
Oral corticosteroids produce a dose-related reduction in certain symptoms of AR. The use of low doses of oral
corticosteroid was able to significantly reduce nasal blockage, drainage and eye symptoms but not itching, rhinorrhea
and sneezing.>* Laursen et al showed no difference between daily oral prednisolone for 3 weeks versus a single
intramuscular betamethasone injection for the relief of nasal and eye symptoms in AR. However, plasma cortisol level
measured at 3 weeks was significantly reduced after the daily administration of oral prednisolone.>

The beneficial effects of oral or depot steroids on AR symptoms and quality of life are significant when compared
with placebo and oral antihistamines. Systemic corticosteroids and INCS have similar efficacy in controlling symptoms
of AR, though eye symptoms respond better with systemic corticosteroids.’®

Despite certain benefits of systemic corticosteroids in the treatment of AR, international guidelines strongly recom-
mend against their use due to concerns of adverse effects.”’

Place in Primary Care
The use of systemic steroids for AR is not recommended in the primary care setting. If the patient does not respond to the
recommended first-line treatment for AR, the patient should be referred to the secondary care practitioner.

Place in Secondary Care

Systemic corticosteroids should not be prescribed for AR routinely. In patients suffering from very severe and therapy-
resistant symptoms, other treatment options should be utilized before resorting to a short course of systemic corticoster-
oids. The exception is patients with concomitant acute exacerbation of bronchial asthma or AR with nasal polyposis,
where short course of oral prednisolone can be given for 2 to 5 days, in mild-to-moderate exacerbations.

Recommendation
Systemic corticosteroids are not recommended in AR and are only considered a potential treatment option in exceptional cases.

Benefit versus Harm
The risk of adverse effects with the use of systemic corticosteroids outweighs their benefits.
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Box 4 Practical Considerations for the Use of Oral and Intranasal Decongestants

® Both oral and intranasal formulations are effective for the rapid relief of nasal obstruction, but adverse effects are more common with oral
decongestants.

Weigh the risks of oral decongestants against their potential benefits prior to use.

Contraindicated in patients with heart disease, hypertension, benign prostatic hypertrophy, thyroid disease, and diabetes.

Short-term use for severe AR in primary- and secondary-care settings.

Limit use to less than a week to avoid rhinitis medicamentosa.

Abbreviation: AR, allergic rhinitis.

The Role of Oral and Intranasal Decongestants

Decongestants stimulate a-adrenergic receptors leading to vasoconstriction of the blood vessels in the nasal mucosa, paranasal
sinuses, and upper respiratory tract. These drugs reduce the volume of edematous mucosal tissue.”®>° Decongestants can be
administered by per oral or topical intranasal route. They have rapid onset of action in decreasing the symptom of nasal obstruction
and last up to 12 hours.*” Oral decongestants produce more common adverse effects compared with topical intranasal sprays such
as dryness of nasal mucosa, increased blood pressure, headache, dizziness, nausea, vomiting, insomnia, restlessness, anxiety,
intracranial bleed, stroke, arrhythmias, myocardial infarction, urinary dysfunction and psychosis.’' Decongestants are contra-
indicated in patients with heart disease, hypertension, benign prostatic hypertrophy, thyroid disease and diabetes. Prolonged use
(more than 10 days) may cause the development of rhinitis medicamentosa (rhinopathia medicamentosa). Hence, decongestants
should not be taken for longer than a week.**** Decongestant use in pregnancy is generally avoided due to the possibility of
vasoconstriction of the uterine arteries, causing reduction of fetal blood supply.** The considerations for the use of oral and
intranasal decongestants are summarized in Box 4.

Summary of the Evidence

Thongngarm et al conducted a randomized controlled trial to investigate the effectiveness of oxymethazoline plus INCS for the
treatment of chronic rhinitis. They saw that nasal symptom and quality of life scores were significantly improved in the
intervention group.®® A similar study by Baroody et al reported that the total nasal symptom score of combination treatment
(fluticasone furoate and oxymetazoline) once daily over 4 weeks was lower compared with placebo or oxymetazoline alone.*®
When acoustic rhinometry was compared between the groups at the end of 4 weeks of treatment, the combination produced
a significantly higher nasal volume compared with both placebo and oxymetazoline alone.*® On the contrary, a systematic review
and meta-analysis by Khattiyawittayakun et al with 1071 participants found no difference between combined therapy of
decongestant with INCS and INCS alone in the outcomes of total nasal symptom scores, nasal congestion scores, and the
Rhinoconjunctivitis Quality of Life Questionnaire score. Moreover, there were no differences on objective tests for nasal patency
after 1 week.®’

Place in Primary Care
Short-term topical and systemic decongestants may be used to treat nasal obstruction in severe AR.

Place in Secondary Care
Short-term add-on treatment to oral antihistamine and INCS in patients with severe AR to accelerate relief of symptoms,
particularly nasal obstruction.

Safety Concerns and Compliance Issues (Adults/Children)
Oral and topical intranasal decongestants should be used with caution in adults with heart disease, hypertension, benign

prostatic hypertrophy, thyroid disease, and diabetes. Decongestants should not be taken for more than 1 week.
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Box 5 Practical Considerations for the Use of Leukotriene Receptor Antagonists

Montelukast is the most studied leukotriene receptor antagonist in AR and hence the most commonly prescribed drug.
Indicated in moderate-to-severe AR at both primary- and secondary-care settings.
Effective for the symptom of nasal obstruction.

Less effective than INCS as monotherapy.

Useful as add-on therapy to INCS and oral antihistamine, particularly for AR patients with bronchial asthma and to treat night-time symptoms of
AR.

® Response should be reassessed at 2 weeks to decide whether to maintain, step-up or step-down treatment.

Abbreviations: AR, allergic rhinitis; INCS, intranasal corticosteroids.

Recommendation (Adults/Children)
Oral decongestants are contraindicated in young children and pregnancy. Topical decongestant is an option in adults and older
children.

Benefit versus Harm
Due to the adverse effects, the risks of oral decongestants must be weighed against their potential benefits.

The Role of Leukotriene Receptor Antagonists

The role of leukotrienes in the pathogenesis of AR was apparent from the high levels of cysteinyl leukotrienes
(CysLTs) found in the secretions taken from patients with persistent rhinitis.®® It has also been revealed that the
intensity of leukotrienes-induced inflammation is a hundred-fold greater than that of histamines. The leukotrienes-
induced inflammation has been linked directly with nasal congestion and obstruction. When exposed to allergens,
cystenyl leukotrienes (CysLTs) are released by the nasal mucosa during both early and late phase reactions, thus
inducing symptoms of AR like nasal and airway congestions.***%® The considerations for the use of leukotriene
receptor antagonists are summarized in Box 5.

Summary of Evidence

Montelukast, an LTRA, has been used for AR treatment for more than 3 decades following approval by the US FDA.”®
Due to its high affinity and high selectivity for CysLT receptors, montelukast is beneficial in the control of allergic
symptoms.’® The improvement obtained with the use of montelukast includes all cardinal symptoms (including nasal and
ocular) of AR, quality of sleep, and quality of life in general. In patients aged 15 years and older who had seasonal AR,
the use of montelukast reduced 13% of peripheral blood eosinophil counts compared with placebo.””"”> LTRA is
recommended for the control of asthma and rhinitis in many guidelines including GINA (Global Initiative for Asthma),
PRACTALL (Practicing Allergology) and ARIA (Allergic rhinitis and its impact on asthma) following the reports of the
efficacy of LTRA in the treatment of AR since 1990s.*7'"7°

Although montelukast provides good cost-benefit value, it is nonetheless less effective than INCS.”""?

A systematic review and meta-analysis compared the use of INCS, LTRA and antihistamines for the treatment of
AR.”® LTRAs were equivalent to antihistamines for nasal symptoms but were less effective than antihistamines in the
quality of life. Although the combination of LTRAs with antihistamines was better for nasal symptoms than either
monotherapy, the combination was not significant for the improvement of quality of life.

Another important factor when considering montelukast is its safety, especially in elderly. Since there are no studies
on the safety of montelukast in pregnancy, it should not be prescribed in pregnant mothers.> Montelukast should also be

prescribed with caution in nursing mothers as it is not known whether montelukast is eliminated via human breast
milk.>"""?

Place in Primary Care
Montelukast can be used as an adjunctive therapy in moderate to severe AR with refractory symptoms.

992 https: Journal of Asthma and Allergy 2022:15

Dove!


https://www.dovepress.com
https://www.dovepress.com

Dove Abdullah et al

Place in Secondary Care

Montelukast is prescribed as a second-line treatment following INCS treatment failure in cases of AR with asthma. It
may be prescribed as an add-on therapy to the combination of INCS and oral antihistamine if there is inadequate
response. It may also be considered for AR with night-time symptoms and severe nasal block.

Safety Concerns and Compliance Issues (Adults/Children)

Due to the possibility of inducing neuropsychiatric symptoms like agitation, hallucinations, suicidality, the US FDA
mandated the inclusion of a boxed warning that specified montelukast should be reserved for patients with AR who do
not response or tolerate other treatment options.”' The adverse effects associated with overdose of montelukast include
abdominal pain, somnolence, thirst, headache, vomiting, psychomotor hyperactivity, and less frequently, convulsion.”®

Recommendation (Adults/Children)

Montelukast may be used in adults and children above 2 years. Recent evidence suggests that when used in combination
with oral antihistamines, montelukast produces significant control of the overall symptoms of AR.”” Montelukast is
useful in combination with antihistamines for the reduction of nasal symptoms.

Benefit versus Harm
It is beneficial as an add-on therapy in uncontrolled AR but the impact of higher cost must be considered.

The Role of Biologics
Biologics have been used to treat moderate-to-severe allergic asthma and chronic urticaria with good outcomes. Globally,
regulatory bodies have not approved the use of biologics as a treatment of AR except for Japan where approval was
obtained since 2019.%%"%7° Thus far, there are no biologics currently approved for the treatment of AR in Malaysia.
Biologics differs according to their mechanisms of action. Omalizumab is an anti-immunoglobulin E (IgE) mono-
clonal antibody which selectively binds to free IgE and decreases its availability for expression at IgE receptors on mast
cells, basophils, and dendritic cells.””®* Other biologics like mepolizumab, and benralizumab bind to interleukin (IL)-5
receptor to induce eosinophil and basophil apoptosis.®* A relatively new biologic is dupilumab, which targets IL-4. Only
omalizumab is used in children under 12 years of age while other biologics are prescribed in the older age groups. The
considerations for the use of biologics are summarized in Box 6.

Summary of Evidence

Most trials conducted on biologics as a treatment for AR used omalizumab. Studies have shown the use of omalizumab as
a single agent or combined with immunotherapy to treat patients with seasonal or perennial AR was superior to placebo.
Omalizumab therapy was well tolerated without any significant adverse effects. The application of omalizumab in patients
with moderate to severe AR improved nasal symptoms score, eye symptoms score and quality of life with concomitant
reduction of IgE levels and use of rescue medication, regardless of the type of allergens.** * Thus, omalizumab was suited for
use in polysensitized allergic patients. Omalizumab treatment significantly improved both asthma and rhinitis quality of life
questionnaire scores.*® Omalizumab in combination with immunotherapy improved AR symptoms and reduced immunother-
apy-derived systemic allergic reactions.’”*”"%> Omalizumab pretreatment in patients receiving accelerated immunotherapy

Box 6 Practical Considerations for the Use of Biologics

Not approved by the Malaysian regulatory body to treat AR.
The most commonly used biologic in AR management is omalizumab.
Effective to treat uncontrolled AR and allergic bronchial asthma.

Can be used in the secondary-care setting for selected patients.

High-cost limits its widespread use.

Abbreviation: AR, allergic rhinitis.
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demonstrated reduction of systemic and respiratory-related reactions, which makes it use potentially a good application to
prevent immunotherapy-derived anaphylaxis.gg’92 Irrespective of the allergen used in immunotherapy, combination therapy
with omalizumab was superior to immunotherapy alone for the reduction of use of rescue medication, symptoms load and
number of symptomatic days which may prove beneficial for polysensitized patients undergoing buildup dosing for
immunotherapy.®’ Likewise, the combination of immunotherapy with omalizumab was superior to omalizumab alone.*®

A trial has evaluated the efficacy of omalizumab in patients with concomitant moderate to severe asthma and
persistent AR while another study has evaluated omalizumab as an adjunct to subcutaneous injection
immunotherapy.”’*** There were reductions in symptomatic improvements and quality of life measures in both studies.
International guidelines recommend the use of biologics like omalizumab for the treatment of asthma in patients with
concomitant AR when conventional medical therapy failed and if there is a clear IgE-dependent allergic component.®”**
Similar recommendation was made for the use of other biologic such as anti-IL-5, which has yielded positive results in
the treatment of asthma and other atopic diseases.”* Despite the potential benefits, cost is a major limiting factor.”®
Adverse effects reported with use of biologics are anaphylaxis, oropharyngeal pain, increased blood creatine phospho-
kinase, myalgia, and localized injection site reactions.”®

Place in Primary Care
Biologics are not recommended for use at the primary care level.

Place in Secondary Care
Biologics are not approved for the treatment of uncomplicated AR. Special consideration is given to patients with allergic
asthma and comorbid AR, who are refractory to conventional pharmacotherapy.

Safety Concerns and Compliance Issues (Adults/Children)
The use of biologics, except for omalizumab, is restricted to patients aged 12 years and above. Adverse events commonly
associated with biologics are local reactions at injection sites and rarely anaphylaxis.

Recommendation (Adults/Children)
Omalizumab may be considered as an add-on therapy to immunotherapy for the prevention of immunotherapy-induced
adverse effects. It is well tolerated in adults and children.

Benefit versus Harm
Omalizumab is effective and well tolerated for the treatment of nasal symptoms in AR patients. Its use is limited due to
the high cost.

The Role of Immunotherapy

By inducing long-term remission following treatment cessation in most patients with AR, immunotherapy is the only
treatment that alters the disease course and progression.”’ >’ Immunotherapy effectively improves symptoms, quality of
life and medication use.'% "% Two types of allergen-based immunotherapy supplied in clinical practice are subcutaneous
immunotherapy (SCIT) and sublingual immunotherapy (SLIT). The administration of SCIT requires weekly dosing based
on an incremental schedule from initiation, followed by a maintenance phase of a 4-6 weekly injections for a total
treatment duration of 3—5 years. The administration of SLIT involves giving the medication either as a dissolvable tablet
(under the tongue) or an aqueous or liquid extract. Compared with SCIT, SLIT is self-administered by patients or
caregivers. Only SLIT-tablets are approved by US FDA and other regulatory bodies while the SLIT-drops (liquid extract)
are used off-label. The considerations for the use of immunotherapy are summarized in Box 7.

Summary of Evidence
SCIT is effective for both seasonal and perennial rhinitis; the former is caused by pollens (grass, tree) while the latter due
to house dust mite and cat fur.'®'% Due to concerns of systemic adverse effects, immunotherapy should only be
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Box 7 Practical Considerations for the Use of Immunotherapy

Both SCIT and SLIT are indicated for moderate-to-severe AR, refractory to other treatment.
Both SCIT and SLIT are effective and safe for use in children and adults.

SLIT is safer and well tolerated with less risk of systemic adverse effects than SCIT.

The use of rescue medication may be necessary at the initiation of immunotherapy.

Due to their adverse effects, the use of immunotherapy is only recommended in the secondary-care setting.

The recommended treatment duration of AIT is a minimum of 3 years.

Abbreviations: AR, allergic rhinitis; AIT, allergen immunotherapy; SCIT, subcutaneous immunotherapy; SLIT, sublingual immunotherapy.

administered in a controlled environment by trained personnel with access to resuscitation services.”® Thirteen confirmed
fatalities have been reported since 2008 associated with the administration of SCIT.'"’

An alternative to SCIT for the treatment of AR with or without seasonal asthma is SLIT.'®! SLIT is safer and well
tolerated with fewer risk of systemic adverse effects.'®®''? The effects can be curtailed by prescribing a concomitant
oral antihistamine for the first 2 weeks or longer following the administration of SLIT. Both grass pollen and house
dust mites SLIT are commonly used. As a safety precaution, the first dose of SLIT should be taken under the
observation of trained personnel with access to resuscitation facilities. Uncontrolled asthma has been reported to be
associated with severe systemic reactions after both SCIT and SLIT administration.''* Observation is required for up to
1-2 hours following administration.”? After the first dose, SLIT is self-administered daily at home. There is strong
evidence to support the role of immunotherapy to prevent the progression of seasonal rhinitis to asthma and
development of new sensitizations.''*''® Both SCIT and SLIT are effective and safe for use in children and adults
with additional long-term clinical advantage over the short-term benefits of pharmacotherapy.'®® There is no difference
in adherence rates between SCIT and SLIT, with an overlapping range of 18% to over 90%."'7 "2 The main
contributing factors for the lack of adherence are experience of adverse effects, poor efficacy, forgetfulness and

inconvenience.'?' 7124

Place in Primary Care
Immunotherapy is not recommended for use at the primary care level.

Place in Secondary Care

Immunotherapy is recommended for moderate to severe seasonal or perennial AR confirmed by positive skin prick test
and/or elevated allergen-specific IgE, refractory to optimal medical therapy of INCS and oral antihistamine. Depending
on patient’s preference, either SCIT or SLIT may be prescribed.

Safety Concerns and Compliance Issues (Adults/Children)
SCIT is associated with a risk of localized reactions at injection site and anaphylaxis while SLIT is associated with local
site reactions of swelling and itchiness around oral cavity and throat.

Recommendation (Adults/Children)
The administration of both SCIT and SLIT are efficacious and well tolerated in children and adults with AR.

Benefit versus Harm
The long-term benefit of immunotherapy outweighs the associated risks of anaphylaxis and local reactions. A minimum
of 5-year symptom-free period or longer may be attained following 3 years of administration.

The Role of Intranasal Sodium Cromoglycate
Sodium cromoglycate (SC) is a mast cell stabilizer, which prevents the release of inflammatory mediators like histamine
from mast cells. SC, a bis-cromone compound, has no intrinsic bronchodilator, antihistaminic or anti-inflammatory
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Box 8 Practical Considerations for the Use of Intranasal Sodium Cromoglycate

Safe for use in children and pregnant women.

Effectiveness increases with higher dosage and dosing frequency.

Less effective than INCS.

Recommended as treatment for symptoms of rhinorrhea, sneezing and itchiness in pregnant women or in patients who cannot tolerate INCS.

Response should be reassessed at 2 weeks to decide whether to maintain, step-up or step-down treatment.

Not recommended for use in the primary-care setting.

Abbreviation: INCS, intranasal corticosteroids.

activity.'*> Through stabilization of mast cells, SC blocks allergic reactions like allergen-induced bronchospasm, which
led to its approval by the US FDA for the treatment of asthma.'*>'?° Since then, SC has been increasingly used for the
treatment of other conditions involving mast cell mechanism, including AR, allergic conjunctivitis and mastocytosis.'?’

SC is derived from the plant Amni visnaga and traditionally used for its spasmolytic properties by the ancient
Egyptians. SC has been demonstrated to impede the function of chloride channels, which serves to regulate cell volume
and prevents extracellular calcium influx into the cytoplasm of the mast cells. SC reduces the release of inflammatory
mediators by inhibiting the degranulation of the sensitized mast cells. It has also been revealed that SC has an anti-
inflammatory property unrelated to mast cell activation, which impedes inflammatory mediators, specifically macro-
phages, eosinophils, monocytes, and platelets activating factor.'*® The considerations for the use of intranasal sodium
cromoglycate are summarized in Box 8.

Summary of Evidence
SC is effective compared with placebo for the treatment of AR, with greater efficacy in seasonal AR compared with
perennial AR. Its effectiveness increases with higher dosage and dosing frequency.'*

A randomized controlled trial by Lejeune et al demonstrated that 4% SC administered four times a day for a duration
of 4 weeks significantly improved nasal symptom score compared with placebo when used in patients with house-dust

mite allergy. There was a significant and specific reduction of neutrophil influx in the early phase reaction.'*

Additionally, the study demonstrated intranasal SC reduces the platelet activating factor.'*°

Nonetheless, SC is less effective than INCS. Compared with intranasal mometasone furoate and levocabastin
specifically, nasal SC was less effective in all nasal symptoms, global evaluation of efficacy, eosinophil cationic protein
concentration and nasal inspiratory flow measurement.'*'

Overall, intranasal SC is safe in children and pregnant women.'>'3? SC is available as a 4% nasal spray solution with
a short half-life, requires dosing of three to six times per day.'** SC has an excellent safety profile, with no major adverse

effects reported. Minor adverse effects of SC include nasal irritation, burning, sneezing, epistaxis, and unpleasant taste.'>

Place in Primary Care
Intranasal SC is not recommended for AR treatment in the primary care setting.

Place in Secondary Care

Intranasal SC is recommended as treatment for rhinorrhea, sneezing and itchiness in pregnant women (no teratogenic
effects have been reported) or in patients who cannot tolerate INCS.'*® It is also recommended as an add-on therapy for
symptom-specific treatment such as sneezing and nasal congestion.

Safety Concerns and Compliance Issues (Adults/Children)

SC is generally well tolerated with minor local effects.

Recommendation (Adults/Children)

SC is recommended in children above 2 years of age and in pregnant women.
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Box 9 Practical Considerations for the Use of Intranasal Anticholinergics

The only available intranasal anticholinergic is ipratropium bromide.

Rapid onset of action but requires frequent administration due to short half-life.

Though effective to reduce rhinorrhea or watery nose, there is no effect on other nasal symptoms.
Special precaution for use in patients with prostate hypertrophy or narrow-angle glaucoma.

Response should be reassessed at 2 weeks to decide whether to maintain, step-up or step-down treatment.

Not recommended for use in the primary-care setting.

Benefit versus Harm

SC is beneficial as a protective measure in patients with known allergen and in patients with mild to moderate symptoms.
It reduces nasal symptoms such as nasal blockage, rhinorrhea, sneezing, and nasal pruritus. SC is disadvantaged by its
short half-life, which requires a dosing frequency of 4 times a day.

The Role of Intranasal Anticholinergics

The role of anticholinergic lies with its reduction of parasympathetic tone, which aims to lessen secretion and rhinorrhea.'**
Anticholinergic medications have a rapid onset of action, yet frequent dosing is required to achieve optimal effect. To date,
ipratropium bromide (IB) is the only commercially available intranasal anticholinergic agent.'> In patients with AR, the
parasympathetic pathway is stimulated once allergens enter the nose, causing the release of acetylcholine, which subse-
quently causes hypersecretion of muscarinic receptors in the nasal mucous gland."*® As IB is a cholinergic receptor
antagonist, it prevents hypersecretion of nasal mucous glands by blocking the interaction of acetylcholine on muscarinic
receptors.'*® The considerations for the use of intranasal anticholinergics are summarized in Box 9.

Summary of Evidence

Intranasal 1B is effective in decreasing the severity and duration of the rhinorrhea but has no effects on other nasal
symptoms. To date, there is no published meta-analysis regarding the usage of topical IB. Cytology studies involving
nasal scrapings performed after intranasal IB revealed no notable changes in the number of eosinophils, basophils, and
neutrophils.'*” IB is more effective when combined with an INCS than as a monotherapy.'*® IB is easy and safe to
administer in children with allergic-rhinitis-related rhinorrhea.'*” IB has a rapid onset of action but short half-life that
requires administration of six times a day. Its absorption has been reported to be less than 10%.'%

Adverse effects associated with IB include nasal dryness, irritation, epistaxis, and burning sensation. Systemic
anticholinergic effects reported in overdose cases include agitation and decrease gastrointestinal motility.'*° Although
IB has an excellent safety profile, it must be used cautiously in patients with prostate hypertrophy and narrow-angle
glaucoma.'*' There are no studies of IB use in pregnancy.

Place in Primary Care
Intranasal IB is not recommended in the primary care setting.

Place in Secondary Care
Intranasal IB is recommended as an adjunct treatment in patients with uncontrolled rhinorrhea.

Safety Concerns and Compliance Issues (Adults/Children)
IB is safe in both adults and children. There are no studies are available in pregnant women. Its common adverse effects
are minor local effects including nasal irritation, epistaxis and burning sensation.

Recommendation (Adults/Children)

IB can be prescribed in children above 12 years of age but is not recommended in pregnant women.
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Benefit versus Harm
IB is only useful for excessive rhinorrhea and requires frequent administration, up to six times daily due to its short half-life.

Conclusions

Most AR patients can be treated effectively by pharmacological intervention at primary and secondary care settings. The
effective control of symptoms ensures patient satisfaction and improves compliance and adherence to treatment which
are key to obtain superior outcome and good quality of life. With a clear understanding of the benefit of each specific
pharmacological agent, primary care practitioners can manage most AR patients circumventing the patients from having
to consult specialists at secondary care. Patients with refractory or complicated AR require escalation to secondary care
level where appropriate specific pharmacological treatment can be initiated.
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