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Abstract
Asthma, a chronic respiratory disease characterized by chronic airway inflammation, bronchial hyperresponsiveness, and
reversible airflow obstruction, poses a substantial economic burden on patients and caregivers alike. Moreover, the hetero-
geneous nature of the disease and the presence of various phenotypes make the treatment of asthma challenging and nuanced.
Despite the availability of several approved pharmacological treatments, approximately half of patients with asthma in the United
States experienced exacerbations in 2016, highlighting the need for effective add-on treatments. Furthermore, asthma control
remains suboptimal due to low adherence to medications, poor inhaler technique, and several patient-related factors. Impor-
tantly, the primary care setting, in which pharmacists play an integral role, represents a critical environment for providing long-
term follow-up care for the effective management of chronic diseases, such as asthma. Pharmacists are uniquely positioned to
ensure optimal clinical outcomes in patients with asthma since they have the clinical expertise to educate patients on their disease
state and the role of asthma medications, provide training on inhalation technique, address patients’ concerns about potential side
effects of medications, and improve adherence to therapy. Therefore, in this review article, we discuss the overall role of
pharmacists in effective asthma care and management.
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Introduction

Asthma, one of the most common chronic diseases, poses a

substantial socioeconomic burden on both patients and care-

givers.1 Asthma affects people of all ages, including children,

with a considerable negative impact on both school and work

performance. In 2017, an estimated 25.2 million people,

including 6.2 million children, had asthma in the United

States.2 Furthermore, despite a range of available therapies,

approximately 11.5 million people, including 3.2 million chil-

dren, reported having an asthma attack in 2016.3 In addition,

poorly controlled asthma is associated with a significant

increase in the number of missed school and workdays for

children and caregivers alike.4 Consequently, asthma results

in a significant economic burden in the United States, with

total costs amounting to US$81.9 billion in 2013.1 Despite the

availability of effective therapies, the management of asthma

remains a challenge as it is dependent on the behaviors of both

patients and health care providers (HCPs).5 Notably, pharma-

cists, who are an integral part of the health care team in the

primary care setting,6 can provide long-term follow-up care for

the effective management of chronic diseases, such as asthma.

Therefore, in this review article, we discuss the crucial role of

pharmacists in the management of asthma.

Pathophysiology of Asthma

Asthma is a heterogeneous disease characterized by chronic

airway inflammation, bronchial hyperresponsiveness, and

reversible airflow obstruction.7,8 The common asthma pheno-

types include allergic asthma, nonallergic asthma, late-onset

asthma, asthma with fixed airflow limitation, and asthma with

obesity.9 Asthma is associated with a strong inflammatory com-

ponent that primarily affects the larger conducting airways.8

Inflammatory patterns vary according to the phenotypes and

involve several cell types, including T cells, mast cells, eosino-

phils, basophils, neutrophils, and lymphocytes.7 The initial

diagnosis of asthma is based on the identification of the pattern

of respiratory symptoms characteristic of asthma—fluctuating
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symptoms of wheezing, shortness of breath, tightness of chest,

and cough—and confirmation of variable expiratory airflow

limitation using spirometry.9 Depending on the level of treat-

ment required to control symptoms and exacerbations, asthma

severity is classified as mild, moderate, or severe.9

Asthma Treatment

The heterogeneous nature of asthma and the presence of vari-

ous phenotypes present a number of treatment challenges.10

Consequently, there is a need for personalized asthma therapy

taking into consideration both the clinical characteristics of

patients and their response to medications.10 Overall, the goals

of asthma management are to achieve good control of symp-

toms, maintain normal activity levels, and minimize the risk of

future exacerbations and medication side effects.9 Numerous

clinical practice guidelines are available worldwide to assist

HCPs in making data-driven clinical decisions. In the United

States, the National Heart, Lung, and Blood Institute (NHLBI)

provides guidelines for the diagnosis and management of

asthma, which were last updated in 2007.11 However, many

significant developments in the diagnosis and treatment of

asthma have been reported since their last update, and recom-

mendations on fraction of exhaled nitric oxide, immunother-

apy, indoor allergen reduction, bronchial thermoplasty, and

intermittent use of inhaled corticosteroids (ICS) and long-

acting muscarinic antagonists (LAMAs) need to be integrated

into the NHLBI guidelines.12 The Global Initiative for Asthma

(GINA), targeted toward primary care physicians, was

launched in 1993 as a collaborative effort between the NHLBI

and the World Health Organization.9 The GINA report, which

was last updated in 2019, provides an evidence-based global

asthma management strategy built-up on a review of recent

scientific literature that can be adapted for use in different

countries.

Treatment for asthma includes the use of controller and/or

reliever medications. Controller medications are used for regu-

lar maintenance treatment and include ICS, ICS and long-acting

b2-agonist (LABA) combinations, leukotriene receptor antago-

nists, oral corticosteroids (OCS), tiotropium, and immunomo-

dulator (anti-immunoglobulin E or anti-interleukin-4/5)

therapies.13 These drugs control asthma symptoms, reduce air-

way inflammation, and minimize the risk of future exacerba-

tions. Inhaled corticosteroids are the mainstay of controller

therapy and standard of care in long-term asthma treatment, and

their use has been shown to decrease exacerbations, hospitaliza-

tions, and mortality.7,9 In addition, the use of ICS in combination

with a LABA was reported to be more effective than increasing

the ICS dose.14 Furthermore, the use of a LAMA, either in

addition to LABA þ ICS or as an alternative to a LABA added

to ICS maintenance therapy, may be needed as add-on treatment

in patients whose asthma is not well controlled on ICS and

LABA.15,16 Of note, patients with severe asthma are good can-

didates for treatment with anti-inflammatory therapies, includ-

ing newer biologic agents that target T-helper type 2 (Th2)–

driven inflammatory pathways, because Th2-type inflammation

is more common in these patients.17 Add-on therapy with immu-

nomodulators, used in specific asthma populations having a

severe asthma phenotype, has been shown to reduce exacerba-

tions18,19 and hospitalizations.19

For patients who continue to experience uncontrolled symp-

toms or exacerbations following a reassessment of asthma

diagnosis, inhaler technique, and adherence to medications,

HCPs could consider stepping up treatment (Figure 1).13 Simi-

larly, stepping down treatment is an option in patients whose

symptoms have been controlled for 3 months and are at a low

risk of exacerbations.9 However, stopping ICS completely is

not advised. Reliever (rescue) medications are used “as

needed” for the relief of breakthrough symptoms during asthma

worsening or exacerbations and include SABAs and ICS/for-

moterol combination therapy.13 Despite the availability of

these various treatment options, 46.9% of patients with asthma

in the United States reported exacerbations in 2016, underscor-

ing the need for effective add-on treatments.20 In addition to

pharmacological therapy, nonpharmacological interventions

may be used to improve asthma symptoms and reduce the risk

of future exacerbations. These include engaging in regular

physical activity; consuming a healthy diet; cessation of smok-

ing; and avoiding indoor allergens, environmental exposure to

smoke, occupational exposures, and medications that may wor-

sen asthma.9 Treatment of modifiable risk factors and comor-

bidities, such as obesity and anxiety, is also recommended.9

Finally, it is important to note that although GINA provides

population-based recommendations taking into account thera-

peutic options that are broadly effective in most patients, HCPs

should make individualized treatment decisions following con-

sideration of patient- and disease-related factors.

Inhaler devices in asthma treatment. Inhalation therapy is the

cornerstone of asthma therapy; it allows delivery of the drug

directly to the intended site of action, minimizes systemic side

effects, and requires a lower dose of drugs.21 Asthma control

depends not only on the pharmacological agent but also on the

inhaler used for delivering the medication; hence, it is essential

to match the right inhaler with the right patient, taking into

consideration the needs, abilities, and preferences of each

patient.22 Indeed, it has been observed that inhaler mishandling

is common in real life,23 further highlighting the importance of

correct inhaler technique. The main classes of asthma inhaler

devices are small-volume nebulizers (SVNs), pressurized

metered-dose inhalers (pMDIs), breath-actuated inhalers

(BAIs), dry powder inhalers (DPIs), and soft mist inhalers

(SMIs).21,24 Each device has its own advantages and disadvan-

tages. Small-volume nebulizers use pneumatic or electrical

energy to generate a respirable aerosol from aqueous solutions

or suspensions.24,25 They do not require coordination between

actuation and inhalation, making them suitable for children, the

elderly, and nonconscious patients.21 However, SVNs are not

easily portable, deliver a lower fraction of the medication to the

lungs, can cause considerable drug loss during exhalation, and

require a long treatment time and a considerable amount of

cleaning and maintenance.25 In contrast to SVNs, pMDIs use
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propellants as the energy source to generate aerosols from solu-

tions or suspensions.21 Effective use of pMDIs requires coor-

dination between actuation and inhalation, which can be

difficult to achieve,21 resulting in insufficient drug deliv-

ery.26,27 However, spacers or BAIs can be used to overcome

these challenges.21 All DPIs are breath actuated, that is, they

utilize the patient’s inspiratory flow to generate the turbulent

energy that helps in deagglomeration of the powder into a

respirable fine particle size range.28 Thus, coordination

between actuation and inhalation is not required. The peak

inspiratory flow rate (PIFR) is the maximal airflow generated

during the inspiratory cycle, and the minimal and optimal

PIFRs required by DPIs vary.29 Additionally, PIFR is known

to decrease significantly when symptoms of asthma increase,

especially in children. Moreover, all DPIs have an intrinsic

airflow resistance. Dry powder inhalers with low resistance

require greater inspiratory effort for powder deagglomera-

tion,28 and sufficient inspiratory flow is therefore difficult to

achieve in patients such as children and the elderly with

advanced respiratory diseases.21 Therefore, appropriate inhaler

choice requires consideration of these circumstances.30

Depending on the mechanism employed for storage and dis-

pensation of the drug, DPIs may be categorized as single-unit

dose inhalers (each dose is loaded before inhalation), multidose

reservoir inhalers (entire supply of drug is preloaded), or multi-

unit dose inhalers (single doses are individually sealed and

released on actuation).21 Multidose reservoir DPIs protect the

drug formulation from moisture.31 Soft mist inhalers overcome

the limitations of both pMDIs and DPIs by avoiding the use of

propellants, reducing inspiratory effort for inhalation, and

allowing for consistent delivery of the drug aerosol to the

lungs.32 However, coordination with actuation and breath is

still required with an SMI.

Factors Influencing Clinical Outcomes in Asthma

Research has demonstrated that asthma control can be achieved

in most patients33; however, in real life, asthma control is

poor.34 Asthma control is influenced by several factors, includ-

ing those that are disease related (eg, asthma type, comorbid-

ities, and triggers), patient related (eg, sociodemographic

factors, adherence to medications, perceptions, knowledge, and

behaviors), and HCP related (eg, misdiagnosis, knowledge of

current guidelines, attitude toward guidelines, and implemen-

tation of guidelines).33

Figure 1. Stepwise approach to control symptoms and minimize risk of future exacerbations in adults and adolescents 12 years and older with
asthma as per GINA.13 For children 6-11 years, the preferred Step 3 treatment is low dose ICS-LABA or medium dose ICS. *Off-label; data only
with budesonide-formoterol yOff-label; separate or combination ICS and SABA inhalers. zLow dose ICS-formoterol is the reliever for patients
prescribed budesonide-formoterol or BDP-formoterol maintenance and reliever therapy. #Consider adding HDM SLIT for sensitized patients
with allergic rhinitis and FEV1 >70% predicted. BDP indicates beclomethasone dipropionate; FEV1, forced expiratory volume in 1 second; GINA,
Global Initiative for Asthma; HDM SLIT, house dust mites–sublingual immunotherapy; ICS, inhaled corticosteroids; IgE, immunoglobulin E; IL,
interleukin; LABA, long-acting b2-agonist; LTRA, leukotriene receptor antagonist; OCS, oral corticosteroids; SABA, short-acting b2-agonist.
Note: Reused with permission from Global Initiative for Asthma pocket guide 2019 (©: 2019 Global Initiative for Asthma, Inc.).
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Patient-related factors affecting clinical outcomes in asthma. Sev-

eral patient-related factors affect clinical outcomes in patients

with asthma (Figure 2). For instance, patients’ perceptions

influence behavioral choices (eg, smoking and lack of treat-

ment adherence), which in turn affect treatment efficacy.35

Adherence is impeded by perceptual barriers, such as doubting

the need for medication in the absence of symptoms, under-

estimating the significance of symptoms, concerns about

drug-related side effects, and a lack of understanding of the

importance of asthma control.35

Lack of adherence to treatment and poor inhaler technique

are the most commonly reported patient-related factors associ-

ated with poor asthma control.36 Nonadherence can be either

“non-intentional” (eg, forgetting to take the medication) or

“intentional” (eg, conscious decision to not take the medicine

as prescribed due to perceived risks).36 Poor adherence is asso-

ciated with an increase in costs of care and a discernible reduc-

tion in quality of life (QoL).37,38 As the rate of adherence to

therapy is low in asthma patients, ranging from 30% to 70% in

children and adults,39 poor control of asthma symptoms should

alert primary care providers to potential nonadherence in such

patient populations. Incorrect inhaler technique is associated

with poor asthma control, an increased risk of hospitalizations

and emergency room visits, and an increased likelihood of

prescription for an OCS course.23,40 Indeed, results of a recent

systematic review of pMDI and DPI technique reported that

incorrect inhaler technique was very frequent (31%) and had

not improved over the period from 1975 to 2014.41 The most

frequently reported errors were lack of coordination between

actuation and inhalation and incorrect speed and/or depth of

inhalation with pMDIs; incorrect preparation of the inhaler

device and lack of full expiration before inhalation with DPIs;

and lack of postinhalation breath hold, which was common for

both pMDIs and DPIs.41 In another study assessing real-life

inhaler handling, lack of hand-lung synchronization, lack of

cartridge in device, and inhalation despite having dose counter

at zero were the most commonly noted errors with an SMI.42

In addition to nonadherence and poor inhaler technique, occu-

pational triggers and environmental factors (eg, secondary

smoke exposure) are also associated with uncontrolled asthma.43

Likewise, a sedentary lifestyle also negatively influences asthma

control compared with a more active lifestyle.44 Low socioeco-

nomic status is associated with an increase in the incidence and

prevalence of asthma,45 poor asthma control,46,47 and increased

use of emergency health services.46 Patients with a poor eco-

nomic status may have higher exposure to indoor or outdoor

Figure 2. Patient-related factors predisposing them to worsening of asthma.
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allergens46 and limited access to health care resources,47 both of

which impact asthma control. Furthermore, a patient who is less

educated may not understand some asthma symptoms, which

could have an impact on adherence to treatment.33 Conversely,

a highereducation in parents has been found to be associated with

better asthma control in children.48 Several comorbidities and

conditions, such as allergic rhinitis, obesity, gastroesophageal

reflux disease, psychological disturbances, and obstructive sleep

apnea, are frequently observed in patients with asthma and may

impact the clinical manifestation and severity of asthma.49,50 Of

note, the prevalence of psychiatric comorbidities, such as anxiety

and depression, is high in patients with asthma.51

Role of Pharmacists

Pharmacists are uniquely positioned to improve outcomes in

asthma patients given their clinical expertise in patient manage-

ment and their ability to educate patients on asthma medications,

provide training on inhalation technique, address patients’ con-

cerns around the potential side effects of medications, and

improve adherence to treatment.52 Indeed, the National Gover-

nors Association highlights the importance of pharmacists in

providing direct health care to patients in an integrated health

care system.53 Furthermore, pharmacists are more easily acces-

sible than HCPs and are often the first point of contact in com-

munity settings.54 As such, pharmacists have the opportunity to

provide advice on preventive care for chronic diseases (eg, con-

duct screenings, educate patients, make referrals to HCPs for

follow-up care).55 As pharmacists interact with patients on an

ongoing basis during prescription refills, they can play an active

role in asthma management given their knowledge and expertise

on medications.52 The NHLBI guidelines highlight the role of

pharmacists in asthma management through educational inter-

ventions and therapeutic management.56 Results of a compre-

hensive review including 25 studies showed that pharmacist-led

interventions improved asthma outcomes (such as asthma sever-

ity and health-related QoL) and reduced health care utilization in

community pharmacy settings, and improved asthma symptoms

and reduced health care utilization in ambulatory clinics as a

result of patient education, medication management, and mon-

itoring components of patients’ self-management.57 Studies

with pharmacist-led interventions have been conducted in dif-

ferent practice settings (eg, community pharmacies, inpatient

admissions, and outpatient clinics) as well as with different

practice models (eg, telemedicine and asthma education pro-

grams), and results of such interventions can be applied to

broader practice settings and models. Figure 3 highlights the

role of pharmacists in asthma care and management.

Educate patients on asthma and treatment options. General health

literacy is essential for successful asthma management. Studies

have shown that low literacy correlates with poor knowledge of

asthma and asthma medications and suboptimal pMDI inhaler

technique in adults.58,59 A systematic review of 13 studies

showed that low parental literacy was associated with poor

asthmacontrol inchildrenand increased healthcare utilization.60

Consequently, providing tailored education can overcome bar-

riers of low literacy and improve asthma self-management.59 A

discussion on the patient’s understanding of asthma and treat-

ment goals is often the starting point of asthma education. More

importantly, providing patients with medication and inhaler

options may help enhance adherence to therapy, thereby improv-

ing treatment outcomes. In this context, an asthma education

checklist could provide important discussion points for HCPs

to aid their interaction with patients (Figure 4).

Pharmacists also play an important role in ensuring that

patients have an asthma action plan to follow. Written action

plans, which can assist with the detection and early treatment of

exacerbations, are an important part of self-management.61

Asthma action plans provide information on medications and

their dosage, how to recognize symptom worsening, and steps

to be followed in the case of an emergency (Figure 5).62 Indi-

vidualized written action plans (ie, information on when and

how to increase the dose, duration of reliever medication treat-

ment, and when to seek medical help) along with information

on the increased dosing of ICS and addition of OCS have been

Figure 3. Role of pharmacists in asthma management.

Bridgeman and Wilken 153



shown to improve asthma outcomes61 and should be completed

by HCPs to maximize adherence and minimize errors.63

Indeed, results from a community pharmacy-based study in

Canada, which incorporated a care protocol, including asthma

education on medications, triggers, self-monitoring, and an

asthma action plan, reported improvements in clinical and eco-

nomic outcome measures (reductions in symptom scores,

work/school absenteeism, medical visits, and emergency room

visits and improvements in lung function, QoL, and asthma

knowledge) in patients who received asthma self-

management training by specially trained community pharma-

cists compared with usual care.64

Train, assess, and correct inhaler technique of patients. Health care

providers play a crucial role in the initial training of patients on

correct inhaler technique and ensuring that this is maintained

over the long term.65 Results from a recent study found that the

knowledge of HCPs, including pharmacists, about asthma was

significantly associated with inhaler demonstration skills.66

Consequently, providing pharmacists with effective education

tools and specific training on asthma and inhaler technique will

ensure that they can play a pivotal role in educating patients on

correct inhaler techniques.67 Such training is essential because

only a small proportion of patients receive information on

inhaler use, with an even smaller proportion of patients having

their inhaler technique checked over time.68 Pharmacists can

also educate patients on how the medication present in their

inhalers alleviates the symptoms of asthma and improves lung

function.69 However, it is important that pharmacists do not

rely on written or verbal instructions alone but also employ a

step-by-step demonstration of inhalation technique with peri-

odic reassessments.70,71 Following demonstration, pharmacists

can assess patients’ technique and rectify as necessary. Repeat-

ing this training during follow-up visits will help consolidate

Figure 4. Asthma education checklist. absEos indicates absolute eosinophils; ACT, Asthma Control Test; BAI, breath-actuated inhaler; DPI, dry
powder inhaler; FENO, fractional exhaled nitric oxide; IgE, immunoglobulin E; MDI, metered-dose inhaler; MOA, mechanism of action; PPSV,
pneumococcal polysaccharide vaccine; SMI, soft mist inhaler.
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the correct inhaler technique over time and eliminate errors. In

addition, HCPs have the option of utilizing audio–visual aids

and may instruct patients to use such materials.72 For instance,

the American Lung Association and other internet sources pro-

vide a number of resources for both patients and caregivers,

including videos on correct inhaler technique.73,74

Instruct about the importance of medication adherence. Medication

adherence is a multi-phased process including initiation of pre-

scribed therapy, implementation of therapy as prescribed, and

subsequent persistence of the treatment regimen.34 Conse-

quently, adherence to therapy remains suboptimal in many

chronic diseases, including asthma.34 Owing to a lack of edu-

cation on the disease state and medications, many patients tend

to overestimate the risks related to ICS or may fail to under-

stand the benefits of regular maintenance treatment with ICS

due to their relatively slow onset of action compared with

easily perceptible effects of SABAs or LABAs.36 Use of these

bronchodilators without ICS is associated with adverse events

(AEs), including mortality, and may result in poor asthma

Figure 5. A prototype asthma action plan.
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control.75 Ensuring effective communication between the

patient and the pharmacist can help achieve adherence to main-

tenance ICS medications and prevent both AEs and mortality

associated with overuse of bronchodilators in the absence of

ICS. As patient counseling and providing drug information

form the most common components of pharmacist-led inter-

ventions, it is essential that pharmacists focus on improvements

in patients’ understanding not only of asthma and inhaler tech-

nique but also of treatment regimens and adherence.76 If

patients are not satisfied with their treatment regimen, are

experiencing AEs and/or are not achieving therapeutic benefit,

or are not adhering to their prescribed medications, alternative

regimens should be discussed with the patient and recom-

mended to the physician. Interventions by HCPs have been

shown to improve medication adherence in asthma, together

with a reduction in the dose of controller medications and

hospital admissions.77 The involvement of patients in the

decision-making, particularly in relation to the choice of med-

ication and inhaler, and the type of training provided have been

shown to improve patient satisfaction, QoL, and overall med-

ication adherence in an intervention review of 4 studies.78,79

Identify factors that worsen symptoms and ways to effectively
manage triggering factors. Several factors are known to increase

asthma attacks and exacerbations, such as tobacco smoke, dust

mites, cockroaches, pets, mold, air pollution, infections (flu),

physical exercise, bad weather, and fragrances, and pharma-

cists can help patients identify and manage triggering factors

better.80-82 In addition, providing education to smokers with

asthma and highlighting how smoking attenuates the effective-

ness of certain asthma medications, such as ICS,83 could be of

potential benefit. Furthermore, providing patients with detailed

explanations on how asthma medications work, together with

environmental interventions that could improve asthma con-

trol, could be of assistance. Finally, ensuring that patients are

aware of treatment options, such as allergen immunotherapy as

add-on to immunotherapy for the management of allergic-type

asthma, is imperative in enhancing patients’ involvement in

decision-making.

Pharmacist-Led Interventions for Improving Clinical Out-
comes in Patients With Asthma

Several pharmacist-led interventions conducted worldwide

have improved clinical outcomes in asthma patients in different

settings (Table 1).

Community pharmacy settings. A recent meta-analysis including

4 randomized controlled trials and 4 quasi-experimental studies

in 1812 participants reported a significant reduction in exacer-

bation rates in patients with asthma or chronic obstructive pul-

monary disease (COPD) following pharmacist-led

interventions, including physical demonstration of inhaler

technique and training with placebo devices. However, the

impact on disease control and QoL was inconsistent and the

authors concluded that all the randomized trials revealed

uncertain or high risk of bias based on risk of bias assessment

recommended by Cochrane.84 Results of a systematic review of

12 studies conducted in 8 countries demonstrated that self-

management support services (eg, self-monitoring and an

action plan) provided by community pharmacists helped

improve symptom control, QoL, and adherence to treatment

in patients with asthma.85 Results of a 6-month randomized

trial conducted in community pharmacies across Belgium also

demonstrated that pharmacist-led interventions, focused on

improving inhalation technique and medication adherence, sig-

nificantly improved asthma control compared with usual care

in patients with partially controlled asthma. Furthermore, phar-

macist-led interventions reduced reliever medication use and

improved inhaler technique and treatment adherence in all

patients.52 Similarly, improvements in asthma control and

adherence were observed after a community pharmacist-led

intervention, which consisted of a systematic, structured face-

to-face consultation with pharmacists, covering asthma symp-

toms, medicines used, attitude toward medicines and adherence,

and issues impacting optimal medicine use and asthma control

in a cluster randomized controlled trial in Italy.86 A 12-month

controlled intervention study in Germany, in which community

pharmacists provided education on disease, pharmacotherapy,

and self-management; assessed and corrected inhalation tech-

nique; and helped detect and resolve drug- or health-related

issues, demonstrated a significant improvement in evening peak

expiratory flow rate, asthma-specific QoL, and inhalation tech-

nique in patients with mild to severe asthma.87 A 6-month com-

munity pharmacist-led intervention (assessing asthma severity,

helping patients achieve and maintain better lung function by

optimal medication use and trigger avoidance, and providing a

written action plan, education, and regular review) in Australia

reported a significant reduction in asthma severity and daily

dose of reliever medication and a significant improvement in

perceived asthma control and asthma knowledge.88 The Asthma

Friendly Pharmacy model, providing interventions to patients,

was shown to be feasible in community settings in the United

States.89 Pharmacist-led interventions in this model included

educating patients on asthma and medications, emphasizing

the importance of the medication regimen and adherence, asses-

sing inhalation technique, implementing an asthma action

plan, providing counseling on smoking cessation, and strength-

ening relationships among pharmacists, patients, and HCPs.89

However, in a randomized controlled trial in the United States,

a community pharmacist-led intervention did not demonstrate

significant improvements in lung function, QoL, and use of

asthma-related health care services in pediatric patients with

asthma, likely due to low compliance of pharmacists with the

study protocol.90 In summary, most of the studies conducted in

community pharmacy settings indicated positive outcomes on

health status and overall adherence through different

pharmacist-led interventions, ranging from educating patients

on disease state, treatment options, and importance of adher-

ence to assessing inhaler technique and the use of written

action plans.
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Outpatient settings. In an outpatient setting in the United States,

patients receiving a pharmacist-provided education program in

addition to pulmonologist-provided care had more information

on self-management of asthma, were more likely to monitor

their peak flow readings, and reported greater satisfaction with

asthma care compared with patients receiving pulmonologist

care alone.91 An asthma education and monitoring program

(providing asthma knowledge, evaluating symptoms and

exacerbations, and assessing pharmacotherapy including inha-

ler technique) in an outpatient pediatric clinic in Chile

improved QoL compared with the control group in children

with asthma.92

A nationally coordinated pharmacy-based assessment and

educational intervention across community pharmacies in

Canada demonstrated a significant decrease in the frequency

of daytime and nocturnal asthma symptoms and use of reliever

medications, along with a significant increase in the use of

controller medication in patients with asthma, 30 days follow-

ing a one-on-one counseling session on self-management beha-

vior and markers of asthma control with a pharmacist.93

Table 1. Impact of Pharmacist-Led Interventions on Clinical Outcomes in Patients With Asthma.

Publication; type of study Participant characteristics Interventions Outcome

Community pharmacy setting

Maricoto et al,84

meta-analysis
N ¼ 1812 participants aged
�65 years with asthma

or COPD
(8 studies)

Physical demonstration of inhaler
technique and training with placebo

devices in patients with asthma and
COPD

A significant reduction in exacerbation rates
following pharmacist-led interventions

Dokbua et al,85 systematic
review and meta-analysis

N ¼ 2121 participants with
asthma

(12 studies across 8
countries)

Self-management support services (eg,
self-monitoring and an action plan)

provided by community pharmacists

Improvement in symptom control, QoL, and
adherence to treatment

Mehuys et al,52 randomized
controlled

N ¼ 201 adults from 66
community

pharmacies in Belgium

Education on asthma, inhaler technique,
and medication adherence

Significant improvements in asthma control,
inhaler technique, and adherence

compared with usual care in patients with
partially controlled asthma

Manfrin et al,86 randomized
controlled

N ¼ 810 adults from 15
regions

of Italy

Systematic and structured consultation
with a pharmacist covering asthma

symptoms, medication adherence, and

pharmacist-identified pharmaceutical
care issues

Significant improvements in asthma control
and adherence

Schulz et al,87 controlled N ¼ 242 participants from
Germany

Education on disease, pharmacotherapy,
and self-management; assessment and

correction of inhalation technique; and
detection of drug- or health-related

issues

Significant improvements in evening peak
expiratory flow rate, asthma-specific QoL,

and inhalation technique in patients with
mild to severe asthma

Saini et al,88 controlled N ¼ 102 participants from

Australia

Assessment of asthma severity and

provision of a written action plan,
education, and regular review

A significant reduction in asthma severity and

daily dose of reliever medication and a
significant improvement in perceived

asthma control and asthma knowledge
Stergachis et al,90

randomized controlled

N ¼ 330 children from the

United States

Structured training to provide

individualized asthma management
services

No significant effect on health or health

service use outcomes

Outpatient setting

Knoell et al,91

controlled
N ¼ 100 participants from

the

United States

Interaction of pharmacists with physicians
and patients regarding self-management

plans

A significant increase in patients’ awareness
about self-management and likelihood of

monitoring peak flow readings

González-Martin et al,92

pharmaceutical care

program

N¼ 21 children with stable
and

moderate asthma from
Chile

Education on disease, pharmacotherapy,
self-management, and inhalation

technique

A significant improvement in QoL reflected in
PAQLQ scores

Diamond and Chapman,93

nationally coordinated

asthma education
program

N¼ 4080 participants from
Canada

One-on-one counseling sessions with a
pharmacist on self-management

behavior and markers of asthma
control, tailoring to each patient’s

educational needs

A significant decrease in the frequency of
daytime and nocturnal asthma symptoms

and use of reliever medications, and a
significant increase in the use of controller

medication in patients with asthma

Abbreviations: COPD, chronic obstructive pulmonary disease; PAQLQ, Pediatric Asthma Quality of Life Questionnaire; QoL, quality of life.
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Inpatient settings. In an inpatient setting, patients seeking care at

emergency departments for an exacerbation of asthma, COPD,

or congestive heart failure were assessed for their medication

adherence or administration technique, patient-specific con-

cerns with respect to medication use, the need for modification

of therapy, access to medications at discharge, contraindicated

medications, and vaccinations, if applicable, and subsequently

referred by pharmacists to follow-up in either an ambulatory

care pharmacy clinic or with the home-based medication

management program.94 Although a small exploratory study,

it highlighted the potential role of pharmacists in transition-of-

care programs at discharge and follow-up opportunities at out-

patient clinics or home-based medication management

programs. In another study, pharmacists’ intervention in the

discharge process increased the proportion of patients dis-

charged in possession of their medications and decreased

unplanned visits after discharge in a cohort of 102 children

with asthma.95

Other strategies. While pharmacists are often the first point of

contact in the primary care setting, it is not always possible for

some patients to interact with HCPs on a regular basis. Tele-

medicine is an approach that allows real-time communication

between a patient and a clinician at a remote site.96 It can be

used for general asthma management and education for self-

management, remote monitoring of a patient’s condition, iden-

tifying trends and triggers, and adjusting treatment. Clinical

pharmacist-driven telemedicine interventions have demon-

strated a positive impact on disease management, patients’

self-management, and adherence to treatment in chronic dis-

eases, such as hypertension, heart failure, asthma, and COPD,

among others.97 Furthermore, a telepharmacy-based asthma

educational program, in which an independent community

pharmacist with telehealth capabilities engaged with patients

to assess their perception of asthma control, improved asthma

control (Asthma Control Test score) in a majority of the

patients after 6 visits in a year.98 The Extension for Community

Healthcare Outcomes (ECHO) model uses state-of-the-art tele-

health technology to train primary care providers to develop

disease-specific knowledge, including inhaler technique,

development of asthma action plans, and approach to manage

poorly controlled asthma patients, and promises to be an effec-

tive way to help rural HCPs improve asthma control in their

patients.99 To date, evidence on the impact of pharmacist-led

telemedicine interventions is weak, as a majority of the studies

had questionable internal and external validity. However,

although definitive conclusions about the impact of such

pharmacist-led telemedicine interventions cannot currently be

made, telepharmacy remains a promising option for pharma-

cists to assume a more prominent role in asthma management

in the ambulatory care setting to deliver asthma education ser-

vices in rural areas. Moreover, since poor inhaler technique

remains a major barrier to asthma control,23 feasible, inexpen-

sive, and scalable approaches, such as inhaler technique remin-

der labels highlighting patients’ initial errors100 and

pictograms,101 have been adopted and these approaches show

promise. In addition, reminder labels have significantly

improved retention of correct inhaler technique with DPIs,100

and pictogram-incorporated medals have improved inhaler

technique compared with verbal counseling alone.101 Pharma-

cists can assess medication cost and insurance coverage bar-

riers and develop strategies to overcome them. For instance,

pharmacists can help patients by identifying medications on

formulary, completing prior authorization, and referring them

to medication assistance programs to maximize the cost sav-

ings.102 Although pharmacists’ limited time and resources

might be a barrier in implementation of some of these strate-

gies, potential benefits discussed herein warrant validation in a

larger patient population. In addition, pharmacists should keep

abreast of asthma management guidelines, including NHLBI,56

GINA,13 and the National Institute for Health and Care Excel-

lence.103 Pharmacists could also be encouraged to pursue mul-

tidisciplinary Asthma Educator Certification (AE-C®).104

Asthma education by AE-C® pharmacists improved medica-

tion adherence and asthma control as well as reduced hospital

utilization in inner-city patients with asthma.105

Conclusion

Despite the availability of therapies, asthma control remains

suboptimal due to low adherence, poor inhaler technique, and

several patient-related factors. Asthma management depends

on several factors, including trigger avoidance, smoking cessa-

tion, medication adherence, proper inhalation technique,

asthma knowledge, and recognition of worsening of asthma

symptoms. Furthermore, patients’ perceptions, socioeconomic

status, and health literacy influence asthma-related outcomes.

Pharmacists are uniquely positioned to assist with asthma man-

agement due to their clinical expertise and frequent contact

with patients. Indeed, there is increasing evidence that

pharmacist-led interventions improve asthma control. Pharma-

cists can provide education, assess inhaler technique and pro-

vide training when required, and refer patients to specialists

when necessary. Therefore, there is a need for proactive and

continual pharmacist engagement with asthma patients, physi-

cians, nurses, and specialists to implement best practices in

health care and achieve optimal clinical outcomes in patients

with asthma.
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