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Action-plan and as-needed therapy in allergic rhinitis

Hyeon-Jong Yang, MD, PhD

Department of Pediatrics, Soonchunhyang University Seoul Hospital, Soonchunhyang University College of Medicine, Seoul, Korea

Action-plan is a written set of instructions that helps
patient manage their symptoms and respond to worsening
of their condition. The action-plan usually includes infor-
mation on how to recognize, treat, and prevent worsening
of symptoms. The plan also helps patient understand
when to use their medications, how much to use, and how
often to use them as-needed. An action-plan should be
developed through a discussion between the patient and
the physician, reflecting the patient's severity, preferences,
and values and should be regularly updated to reflect
changes in the person's condition. In asthma, action-
plans and as-needed therapy are already well utilized.
Unlike asthma, the importance of an action-plan has been
overlooked in allergic rhinitis (AR), but its importance
has recently been recognized. AR is a chronic condition
that affects people differently, and can cause a range of
symptoms, including nasal congestion, runny nose, sneez
ing, itching, and watery eyes. Therefore, an action-plan
and as-needed therapy can help patients manage these
symptoms more effectively, reducing the impact on their
daily activities and quality of life. Furthermore, it can
be tailored to meet the personal needs of each patient,
based on the severity of their symptoms, their triggers,
and their overall health. Because action-plan can help
patients adhere to their treatment regimen by providing
clear instructions on when and how to take medication,
it can help patients stay on track with their treatment,
reducing the likelihood of missed doses and treatment
failures. Overall, an action-plan and as-needed therapy are
important components of a comprehensive treatment plan
for patients with AR. They can help to improve symptom
control, prevent complications, and promote adherence to

treatment, leading to better outcomes and a higher quality
of life.

Key words: Rhinitis, Health plan implementation, Preci-
sion medicine

Key message

- The guidelines may not work in the real world.

- An action-plan reflecting patient’s severity and variable of symp-
toms, values and preferences as well as the benefits and harms
of treatment, may be a useful alternative.

- The action plan and as-needed therapy must include the follow-
ing elements: when, what, how, and why.

- Action plan and as-needed therapy can help patients manage
their symptoms more effectively.

Introduction

Allergic rhinitis (AR) is a major chronic respiratory dis-
ease due to its prevalence, impact on quality of life (QoL),
impact on work or school performance and productivity,
economic burden, and links with asthma. The prevalence
and the socioeconomic burden associated with the medical
cost and QoL of AR have progressively increased worldwide.

Most of evidence-based guidelines for AR propose identi-
fication and avoidance of triggers, long-term continuous or
step-wised therapy for patients with persistent symptoms
or intermittent therapy for whom with intermittent symp-
toms, and allergen immunotherapy for patients with per-
sistent and severe AR despite appropriate management.'®
However, these guidelines are mostly based on randomized
controlled trials (RCTs), may not reflect real world.”® Many
patients do not achieve symptom control with guideline-
based, continuous therapy, or have symptoms that are
too mild or often variable depending on their trigger and
comorbidity. Currently available treatments for AR in-
clude antihistamines, intranasal corticosteroids (INCS),
leukotriene receptor antagonist (LTRA), alpha-sympathomi-
metics (decongestants) and immunotherapy. While these
therapies can be effective for many people, they may not
work for everyone, and they can also cause side effects such
as drowsiness, dry mouth, and nasal irritation.®” Therefore,
practical guidelines for the appropriate management of AR
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need to be developed based on scientific evidence while
considering the real-world environment, values, and pre-
ferences of patients and physicians.

In the Allergic Rhinitis and its Impact on Asthma (ARIA)
classification, AR is divided into intermittent and persistent
according to the duration of symptoms, and mild and
moderate/severe according to the impact on daily life.” The
ARITA guideline emphasizes the importance of properly
diagnosing and treating AR, which is a common condition
that affects up to 30% of the population. It also highlights
the significant impact that AR can have on asthma, as up
to 80% of people with asthma also have AR. The guideline
recommends a stepwise approach to treatment, starting
with the use of allergen avoidance strategies and pharma-
cotherapy. For people with moderate to severe AR, immu-
notherapy is recommended. The position paper of the
European Academy of Allergy and Clinical Immunology
also recommend a stepwise approach and add-on therapy
depending on the severity of symptoms and responsibility
for the given treatment in pediatric population.'”

The ARIA guideline also emphasizes the importance
of patient education and self-management, as well as the
need for multidisciplinary care that includes allergists,
pulmonologists, and primary care providers. Physicians
think they explain enough to their patients and trust them
to follow their prescriptions, but the real world is different.
The MASK-air data suggests that the guidelines may not
work in the real world.™'? Bousquet et al.'® highlights
that many patients are dissatisfied with their treatment,
with symptoms remaining poorly controlled. Moreover,
adherence to treatment is usually poor in AR. Patients treat
themselves according to the symptoms, and comedication
use is driven by symptom severity. Many patients are on-

demand users, but guidelines have not yet approached this
issue.

In Korea, AR for pollen or pets is dramatically in-
creasing.*'® Pollen induces a typical pattern of seasonal
worsening, and pets cause both episodic intermittent and
persistent AR. AR is a complex disease with many different
underlying causes, and there is currently no one-size-fits-all
treatment approach. There is a need for more personalized
treatment approaches that take into account a patient's
individual symptoms, medical history, and underlying
causes.

In this paper, I would like to discuss the unmet need of
patients with AR in the real-world and need for as-needed
therapy according to the action-plan of AR. As-needed
therapy include use of symptom-reliever on worsening of
symptoms and use of symptom-preventer for anticipated
worsening,

Lessons from MASK-air data

MASK-air (Mobile Airways Sentinel NetworK for airway
diseases) is an mHealth application, provides a real world
evidence from patients-centered practice.’®'”) Recently it
shows an unmet needs of patients and gaps between real-
world practice and guidelines.'® Briefly, MASK air data
show that most rhinitis patients (1) are not adherent and
do not follow guidelines-based therapy, (2) often prefers
an as needed therapy, and (3) more likely to self-determine
length of treatment based on their symptoms. In detail,
MASK-air shows (1) that during 222,024 days by 13,122
users, 63,887 days (28.8%) were under monotherapy and
38,315 (17.3%) under comedication, while 119,823 days
(54.0%) were under no therapy,'” (2) that a large number
of patients in Europe reported an annual average of 2.7
drugs with 80% reporting 2 or more drugs, particularly
during spring-pollen season; the most-common as-needed
therapy was oral antihistamines (OAH),">'” (3) that 69.05%
of users were nonadherent to medications, while only
11.28% were adherent and 4.23% partly adherent,'”® and
(4) that switching of medications was common, particular
in uncontrolled weeks.’®2” These findings suggest that
patients treat themselves according to their symptoms and
comedication used is driven by symptoms severity and
self-decision. Recent expert opinion suggests that there is
urgent need for change management and proposed need
for as-needed treatment reflecting patient’s need.’® Unfor-
tunately, the MASK-air did not showed a results from
pediatric population.
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Unmet needs in AR treatment from a patient’s
or parent’s perspective

1. Faster onset of action

many patients with AR report that their current medica-
tions take too long to provide relief from their symptoms.
Patients want medications that work quickly to relieve
symptoms and allow them to resume their daily activities.

2. Longer duration of action

Patients also want medications that provide longer-
lasting relief from their symptoms, so they do not have to
take medication as frequently or worry about symptoms
returning quickly.

3. Reduced side effects

Many medications for AR can cause side effects, such as
drowsiness or dry mouth, which can interfere with daily
activities or work. Patients want medications that are well-
tolerated and have minimal side effects.

4. More convenient dosing

Patients may have difficulty remembering to take medica-
tion regularly or may find it inconvenient to take medication
multiple times a day. Patients want medications with more
convenient dosing regimens, such as once-daily dosing.

5. Age-appropriate dosing and formulations

Parents want age-appropriate medication formulations
and dosing to ensure that their child receives the correct
amount of medication for their age and size.

6. Easy administration

Parents want medications that are easy to administer to
their child, especially for younger children who may not be
able to take pills or swallow liquid medication.

7. Better understanding of the condition

Many patients report feeling frustrated with the lack of
understanding about AR among healthcare professionals
and the general public. Patients want more education and
awareness about the condition, its causes, and treatment
options.?'?)

Conventional guideline-based management

Most evidence-based, clinical practice guideline are based
on RCTs, which are typically conducted in select popula-
tions. RCTs are the best way of assessing size of a treatment
effect and are necessary not only for drug registration but
also to establish general and objective evidence levels and

recommendations. However, there are limitations to ge-
neralizing the results of RCTs to the real world.” These
guidelines all suggest long-term, continuous treatment. Non-
etheless, many patients are dissatisfied with their treatment,
with symptoms remaining poorly controlled.® While most
doctors believe that if they follow the guidelines, their
patients will be well controlled, most parents reported that
they or their children were unhappy with the incomplete
relief of symptoms provided by their current nasal allergy
medication,” as well as adult patients.”® Recent mHealth
MASK-air highlights that many patients are dissatisfied and
nonadherent for treatment by evidence-based guideline and
symptoms remaining poorly controlled, patients are likely to
treat themselves according to symptoms and comedication
use is frequent in proportion to severity, and many patients
prefer as-needed therapy, but guidelines do not provide
guidance on as-needed therapy.''>?% Guidelines have not yet
approached this issue, although guidelines strive to reflect
real world evidence to compensate for these limitations.

The ARIA guidelines 2010 revision and International
Consensus Statement on Allergy and Rhinology: Aller-
gic Rhinitis (ICAR-Allergic rhinitis 2023) made a strong
recommendation for INCS or newer-generation antihista-
mines for the first-line treatment." INCS is a most ef
fective anti-inflammatory treatment for AR, but it has a
disadvantage of slow onset of action. While, newer-gene-
ration antihistamines have an advantage of rapid onset of
action, but they do not have anti-inflammatory effect. To
overcome these disadvantages and maximize the advantage,
combination drugs such as INCS/INAH are available, but
they also have various disadvantages in terms of patients’
preference.

In the aspects of onset of action, topical decongestants
are the fastest acting, but have serious side effects. First-
generation antihistamines have anticholinergic side effects
and can cross the blood—brain barrier, resulting in central
nervous system effects such as sedation and drowsiness.
Newer-generation antihistamines block peripheral H1 re-
ceptors without crossing the blood—brain barrier which
prevents central nervous system side effects. cetrizine
and levocetrizine have a faster onset of action (0.7 hour)
than loratadine, desloratadine, and fexofenadine (onset of
action >1 hour).” As described above, fast and long-lasting
therapeutic response the most important need for patients.

1. Clinical Practice guideline

Allergic Rhinitis founded by American Academy of
Otolaryngology-Head and Neck Surgery added a concept
of episodic AR. This concept defined AR as a disease
caused by an immunoglobulin E-mediated inflammatory
response that can occur if an individual is in contact with
an exposure that is not normally a part of the individual’s
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environment. (i.e., a cat at a friend’s house).? This guideline
also recommended a INCS as a first-line treatment in both
seasonal and perennial AR, but recommend an INAH as
first-line treatment in episodic AR. ICAR-Allergic Rhinitis
2023 proposed that the decision on which medications for
AR to prescribe should be personalized to the patient and
the dosing, drug interactions, side effects, the onset of ac-
tion, and cost should be considered.

Recently, the Korean Academy of Asthma, Allergy and
Clinical Immunology revised clinical guidelines of AR to
address key clinical questions of the management of AR.>%
Part 1 of the revised guideline covers the pharmacological
management and part 2 covers nonpharmacological mana-
gement of patents with AR in Korea. These guidelines
provide recommendation focusing on the balance between
benefit and harms, and patients’ preference, based on the
evidence from RCTs. To some extent, these guidelines reflect
the needs of the real world, but they do not fully reflect the
real-world’s needs because they are based on evidence

from RCTs. Table 1 summarizes the recommendation of
KAAACI (Korean Academy of Asthma, Allergy and Clinical
Immunology) AR guidelines. These guidelines recommend
INCS and intranasal antihistamine (INAH) combination
therapy or adding OAHs on the INCS for the patients who
were under controlled with INCS monotherapy considering
the patient’s values and preferences as well as the benefits
and harms of treatment.?® In addition, it recommends
preventing therapy 2 weeks before pollen dispersal in
patients with pollen-induced AR.

The concept of as-needed therapy in AR

As-needed therapy may have 2 concepts of therapy;
symptom-reliever and symptom-preventer. The first one
is using medication to relieve symptoms as they occur. For
example, a patient may use an OAH, INAH, or INCS when
they experience sneezing, runny nose, and itchy eyes. As-

Table 1. Summary of recommendations for management of allergic rhinitis

Key questions

Qualityof  Strength of

Recommendations B .
evidence recommendation

Is INCS/INAH combination therapy more effective than
INCS monotherapy for symptom relief in patients with
AR?

Is OAH/INCS combination therapy more effective for
relieving symptoms than INCS monotherapy in
patients with AR?

Do LTRAs reduce rhinitis-related symptoms and medica-
tion use in AR patients with asthma?

Is prophylactic treatment before the start of pollen
dispersal more effective for relieving symptoms than
treatment after the onset of symptoms in patients with
pollen-induced AR?

Can allergen-specific immunotherapy reduce the
incidence of asthma in patients with allergic rhinitis
without asthma?

In patients with allergic rhinitis, is subcutaneous immu-
notherapy more effective than sublingual immuno-
therapy in relieving symptoms and reducing the need
for rescue medications?

Is nasal saline irrigation effective for symptom relief in
allergic rhinitis patients?

Are environmental management strategies such as air
purifiers, impermeable bedding, and cleaning effective
in alleviating symptoms for patients with allergic
rhinitis caused by house dust mites?

In patients with allergic rhinitis whose symptoms are
caused by companion animals, can (active/multifacet
ed) avoidance therapy and environmental manage-
ment effectively relieve symptoms and reduce the
need for relief medications?

Is inferior turbinate volume reduction surgery effective
for along time in patients with allergic rhinitis?

We suggest an INCS/INAH combination therapy in patients with AR Low Conditional
who show inadequate therapeutic effects with INCS monotherapy. quality

We suggest that, in patients with AR, either OAH/INCS combination Low Conditional
therapy or INCS monotherapy can be selected, considering the  quality
patient’s values and preferences as well as the benefits and harms of
treatment.

We suggest LTRA treatment for improving rhinitis-related symptoms in Low Conditional
AR patients with asthma. quality

For patients with pollen-induced AR, we suggest prophylactic treatment ~ Very low Conditional
that commences 2 weeks before pollen dispersal in consideration of ~ quality
the patient’s values and preferences as well as the benefits and harms
of treatment.

We suggest AIT can be selectively recommended to prevent asthma in High Conditional
patients with allergic rhinitis.

In patients with allergic rhinitis, subcutaneous and sublingualimmuno- Moderate Conditional
therapy are equally effective, but there are differences in compliance
and side effects. We suggest treatment can be selected considering
the patient's values, preferences, and potential obstacles.

We suggest saline nasal lavage can be selectively recommended in Low Conditional
patients with allergic rhinitis.

We suggest that various environmental management strategies, Verylow Conditional
including air purifiers, impermeable bedding, and cleaning, can be
selectively recommended to reduce the indoor dust mite concen-
tration and alleviate the symptoms of AR caused by house dust mites.

For patients with AR whose symptoms are caused by companion ani- ~ Very low Conditional
mals, we suggest that the use of air purifiers, bathing of the animals,
and avoidance therapy or environmental management of the animals
can be selectively recommended.

In patients with allergic rhinitis, we suggest that inferior turbinate  Verylow Conditional

volume reduction surgery can be selectively recommended,
considering that rhinitis symptoms can be improved for more than 1
year.

INCS, intranasal corticosteroid; INAH, intranasal antihistamine; AR, allergic rhinitis; OAH, oral antihistamine; LTRA, leukotriene receptor antagonists. AIT, allergen

immunotherapy.
Adapted from Park et al.” and Yang et al.”
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needed therapy with symptom relieving can be effective
for patients with mild or intermittent symptoms, and com-
bination with continuous treatment can increase adherence
and satisfaction of patients. Second one may be defined as
as-needed therapy with symptom preventing, particular in
episodic intermittent AR.

Guideline-based management of AR recommend a thera-
py involves using continuous medication on a regular basis
to control symptoms and inflammation (e.g., continuous
using of INCS in perennial AR). This type of therapy is
recommended for patients with moderate to severe symp-
toms or those who experience symptoms year-round.
As-needed therapy involves a real prophylactic using to
prevent worsening of symptoms in predictable situations
(e.g., using medication before exposure to pets or pollen)
or relieving symptoms. On or before day exposing pets, use
of oral antihistamine or INAH would be better than use of
INCS. On the other hand, starting INCS and combination
with other medications before 2 weeks of pollen dispersal
in patients with pollen-induced AR.” Sometimes, patients
prefer symptoms-relieving therapy than symptoms-pre-
venting one, particular in mild symptoms. Ultimately, the
choice between continuous therapy and as-needed therapy
will depend on the personal symptoms and needs.

Hoang et al.?® reported a systematic review and meta-

Table 2. Key elements of allergic rhinitis action-plan

analysis including 8 studies (882 participants) for RCTs
studying the effects of as-needed INCS compared to regular
INCS. It showed that as-needed INCS showed inferiority
than regular INCS in total nasal symptom score (TNSS),
disease-specific QoL, nasal peak inspiratory flow, sneezing,
and nasal congestion scores, but showed no difference in
ocular symptoms, symptom-free days, nasal itching, and
rhinorrhea scores. Furthermore, there was no difference
in TNSS in the pediatric population (one study including 46
participants).

Personalized action-plan and as-needed therapy

An AR action-plan is a written set of instruction that helps
patients with AR manage their symptoms and respond to
worsening of their symptoms. Based on the patient’s severity
and variable of symptoms, values and preferences as well
as the benefits and harms of treatment. Action-plan has to
includes the following elements; when, what, how, and why
(Table 2).

The action-plan includes a concept of “when” according to
the patient’s type of AR. The “when” of perennial AR means
year-round, 2 weeks before and during pollen season would
be “when” of seasonal AR. In episodic intermittent AR, the

Principle Key elements to consider in action-plan
When 1. Identify triggers: identify the specific allergens that trigger your symptoms. Common triggers include pollen, dust mites, animal dander, and
mold.
2. Avoid allergens: take steps to avoid your triggers. This may include using allergen-proof bedding and air filters, avoiding outdoor activities during
peak pollen season, and keeping pets out of certain areas of your home
3. Perennial, seasonal, or episodic
4. Worsening of symptoms is predictable or not?
5. When patient need to visit a doctor
What Medications Benefits Risk and harms
Topical decongestants Fastest onset of action (within 10 min) Highest side effects (dryness, increased congestion, rhinitis
Long-lasting (up to 12 hr) medicamentosa, hypertension, and tremors)
Intranasal antihistamine Fast onset of action (15 min) Poor taste
Effect for nasal congestion Side effects (sedation, and epistaxis)
Oral antihistamine Fast onset of action (0.7-3 hr) Side effects (sedation, dry eyes, and urinary retention)
INAH/INCS combo Fast onset of action and long-lasting Poor taste
Side effects of both INAH and INCS
INCS Long-lasting Late response (3-60 hr)
Highest anti-inflammatory effects Side effects (epistaxis, concerns about intraocular pressure
or cataracts)
Leukotriene receptor antagonist Anti-inflammatory effects Late response (1 to several days)
Effects for both AR and asthma Concerns about neuropsychiatric events
How long Perennial AR Seasonal AR Episodic intermittent AR
Continuous Seasonal As-needed after symptoms occurrence
Prophylaxis before symptoms occurrence
Why 1. Better control of diseases

2. Improving quality of life
3. Preventing side effects
4. Reducing costs

INAH, intranasal antihistamine; INCS, intranasal corticosteroid; AR, allergic rhinitis.
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“when” would be immediately before and after the exposure.
The action-plan also includes how avoid or reduce a trigger
and how manage AR. Medication planning depends on the
severity of the symptoms and the type of AR (e.g., perennial,
seasonal, or episodic). Mild symptoms may be managed
with lifestyle modifications and intermittent therapy using
OAHs, while more severe symptoms may require conti-
nuous or combination therapy. The specific allergens that
trigger the patient's symptoms will also be included in
action-planning. Allergen testing may be necessary to
identify the triggers, and avoidance strategies should be re-
commended. Patients' lifestyle or environmental factors,
such as their work schedule or travel plans, may also be con-
sidered when developing a personalized action plan. For
example, patients who travel to a country during pollen
season on the other side of the world, or who plan to visit to
pet-owners’ house.

The action-plan for perennial (e.g., house dust mite, HDM),
seasonal (e.g., pollen), and episodic intermittent (e.g., dog
or cat) may have some similarities, but may also have some
differences based on the specific triggers and symptoms
that are experienced. The action-plan for HDM may focus
on more measures to reduce exposure to HDM in indoor
during year-round, however those for pollen may focus
on avoidance measure in outdoor during a specific pollen
season. Although level of evidence is not strong, allergy-proof
bedding, removing carpet, use of high efficiency particulate
air filter, and keeping pets out of bedroom are common
plan for AR patients.? However, frequent ventilation, re-
ducing humidity below 50% are recommended in a patient
triggered by HDM. In pollen AR, avoidance outdoor activity,
less ventilation, changing clothes and bathing after outdoor
activity, and monitoring pollen counts using an application
during pollen season differ from whom with HDM allergy.

For moderate to severe, perennial or seasonal AR, INCS
may firstly be recommended. However, intermittent com-
bination therapy is necessary for patients who are not
adequately controlled with INCS alone. On the contrary,
moderate to severe episodic AR needs a rapid-acting as-
need therapy, not an INCS. For example, taking symptoms
preventer (e.g., rapid onset oral antihistamines) before
or symptoms relievers (e.g., INAH, INAH/INCS, OAH,
or decongestants) after visiting a pet owner’s house. The
action-plan should include the choice and combination of
medication depending on mechanisms and effects of me-
dications, time and intensity of exposure, and personal
sensitivity. Medications for AR have a various range of
onset of action; topical decongestants (within 10 minutes),
INAH (15 minutes), OAH (0.7-3 hours), INCS (~several
days), LTRA (~several days). INCS and LTRA have an anti-
inflammatory effect, but others do not have. Sneezing and
itching should include antihistamines. The INCS and INAH

combination therapy can provide faster and more effective
symptoms relief than using either medication alone. How-
ever, it should be considered about poor taste in the aspect of
patient’s preference.”” Some patients may have preferences
or concerns about certain medications, such as concerns
about side effects or a preference for natural remedies. It
is important for physicians to take these preferences into
account when developing a action plan for patients with AR.
Providers can discuss the benefits and harms of different
medication options with their patients, as well as provide
education on non-pharmacologic strategies for managing
symptoms. Ultimately, the best treatment plan is one that
meets the personal needs and preferences.

Conclusion

Overall, personalized action plans for AR should be
tailored to the personal needs and preferences, and may
include a combination of lifestyle modifications and medi-
cations. Regular follow-up with a physician can help ensure
that the action plan is working effectively and can be
adjusted as-needed.

AR can be particularly challenging to manage in children,
who may have difficulty communicating their symptoms
and may be more prone to side effects from medications.
Unfortunately, due to the lack of pediatric studies, this
review is based primarily on studies in adults, not children.
There is growing need for research reflecting needs, pre-
ference, and values of pediatric patients.
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