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Learning 
Objectives

Epidemiology/Asthma data

Understanding asthma phenotypes and 
pathobiology

Reviewing diagnostic criteria of asthma

Preferred management of asthma

When to consider biologic therapy for 
asthma



Asthma

A common yet complex and chronic disease

Characterized by variable and recurring 
symptoms, airflow obstruction, bronchial 
hyperresponsiveness, and an underlying 
inflammation

Heterogenous disease - Variable 
presentation, triggers, severity, treatment 
response, exacerbation risk

Presenter Notes
Presentation Notes
The classic signs and symptoms of asthma are nonspecific and include intermittent dyspnea, cough, chest tightness, and wheezing.Variable symptoms and variants like cough-variant asthma. Vary in triggers Vary in severity and treatment response. 



Epidemiology 
of Asthma 
(2020)

• In the US, over 25 million cases of current asthma with a 
prevalence of 7.8%

• In WV, asthma prevalence among adults of 12.4%

Sources: Center for Disease Control and Prevention. https://www.cdc.gov/asthma/asthmadata.htm; 2023.

Presenter Notes
Presentation Notes
According to the 2020 National Health Interview Survey (NHIS) Data. About 1 out of every 13 people

https://www.cdc.gov/asthma/asthmadata.htm


Asthma Outcomes 
in the US

In 2020, almost 1 million ED visits resulting in close to 95,000 
hospitalizations

In 2019, 60% of adults with asthma were uncontrolled 

Healthcare costs are around $50 billion each year

Every day, approximately 10 people die of asthma

Prevalence and mortality are higher in Black persons and American 
Indian or Alaska Native persons as compared with White persons 

Black persons are nearly 3 times as likely to die from asthma when 
compared to White persons

Prevalence and outcomes are worse for females compared to males

Sources: Center for Disease Control and Prevention. https://www.cdc.gov/asthma/data-visualizations/default.htm; 2023.

Presenter Notes
Presentation Notes
In 2020, asthma related care resulted in almost 1 million ED visits and close to 95 thousand hospitalization 



Asthma Phenotypes

Allergic asthma Non-allergic 
asthma

Adult-onset 
asthma

Asthma with 
persistent 

airflow limitation

Asthma with 
obesity

Presenter Notes
Presentation Notes
These asthma phenotypes are commonly referred to and are mostly based on clinical characteristics of patient's asthma. The problem is that they do not always correlate with the underlying pathologic process or predict treatment responses. As we understand more about asthma and the underlying pathology of the disease, people start to classify them differently. One of the more recent descriptors is related to inflammatory phenotypes. Where we classify asthma based on the presence of type 2 inflammation. So either type 2 high asthma or type 2 low asthma. And then some asthma is reported by mixing the classical asthma phenotypes with inflammatory phenotypes and adding in severity and control of symptoms. For instance an adult patient with asthma may be described as having controlled, moderate persistent adult-onset non-allergic eosinophilic asthma. So, even the naming can get confusing. 



Pathobiology 

Allergy Asthma Proc 43:375–382, 2022; doi: 10.2500/aap.2022.43.220047

• Type 2-high asthma
• Allergic eosinophilic
• Non-allergic eosinophilic

• Type 2-low asthma
• Neutrophilic
• Paucigranulocytic

• Mixed inflammation

Presenter Notes
Presentation Notes
This is a busy slide, but I think it clarifies the variability of asthma types. It becomes especially important in patients with severe asthma when considering biologic therapy. When patients don’t have severe asthma and they are controlled with inhaled therapy. The pathobiology of their asthma isn’t as important for treatment. So either patients are described as type 2 high or type 2 low. The distinguishing factor between type 2 high and type 2 low, is the presence of elevated eosinophil levels in type 2 high Type 2 high asthma refers to the type 2 inflammation or type 2 cytokines which are Interleukin 4, IL-5 and IL-13. The result of type 2 inflammation is an increased blood eosinophil count, airway inflammation, and elevated fractional exhaled nitric oxide levels –Type 2 high asthma is seen in both allergic eosinophilic asthma and non-allergic eosinophilic asthma. Both Th2 cells and ILC2 produce high amounts of the type 2 cytokines.Type 2 high Allergic eosinophilic asthma is a result of over expression of Th2 or type 2 helper T cells as a result from a combination of genetic and environmental influences. As a result of the increased type 2 helper cells, IgE is produced which is then responsible for the allergen hypersensitivity or allergic response– IL 13 is a cytokine released by Th2 cells, eosinophils, basophils, mast cells – lead to IgE synthesis, goblet cell hyperplasia, mucus hypersecretion, airway hyperresponsiveness, and fibrosis. - IL-5 is the major hematopoietic cytokine regulating eosinophil production and survival.Type 2 high non-allergic eosinophilic asthma results from activation of ILC2 cells or type 2 innate lymphoid cells which lack specific T cell receptors and therefore aren’t directly related to a specific allergen. These type 2 innate lymphoid cells still produce the type 2 cytokines including IL-4, IL-5, and IL-13 with a resulting increase in blood eosinophil levelsIn type 2 low or Non-type 2 asthma – patients display either neutrophilic or paucigranulocytic  disease. Non-type 2 asthma seems to be seen more in patients with later age at onset, obesity, fixed airflow obstruction, and smoking history. The understanding of Type 2- low asthma remains poor. These patients are less responsive to bronchodilators as well as corticosteroids



Pathobiology
• Inflammation
• Hyperresponsiveness
• Smooth muscle hyperplasia and 

hypertrophy 
• Increased mucus production from 

goblet cell hyperplasia
• Loss of ciliated epithelial cells
• Fibrocyte proliferation with 

subepithelial fibrosis
• Mast cells within the smooth 

muscle layer

Presenter Notes
Presentation Notes
NEJM Israel 2017The mechanisms described previously lead to the airway pathology seen in asthma With inflammation, hyperresponsiveness, smooth muscle hyperplasia and hypertrophy, increase mucus production from goblet cell hyperplasia, loss of ciliated epithelial cells, fibrocyte proliferation with subepithelial fibrosis, and presence of mast cells within the smooth muscle layer which are largely responsible for smooth-muscle contraction



Guidelines for Asthma Management

Global Strategy for Asthma 
Management and Prevention

The “GINA Guidelines”
Updated annually

2020 Focused Updates to the 
Asthma Management Guidelines: 

A Report from the NAEPP

The “2020 NAEPP Asthma Update”
Targeted 6 key areas of asthma care

Presenter Notes
Presentation Notes
Information and understanding and treatments are forever changing. Global Initiative for Asthma –The 2020 focused updated to the asthma management guidelines from the national asthma education and prevention program (NAEPP) – is a report from the national asthma education and prevention program, coordinated by the national heart, lung, and blood institute and is an update of the Expert Panel Report 3: Guidelines for the Diagnosis and Management of Asthma (EPR-3) that were published in 2007 



Diagnosis of 
Asthma

• Definitive diagnosis of asthma requires 2 main 
components:

1. History of variable respiratory symptoms
2. Confirmed variable expiratory airflow limitation

A. Excessive variability in lung function
 AND

B. Expiratory airflow limitation 

• Over- and under-diagnosis are common and often from lack of 
objective lung function testing with variable expiratory airflow 
limitation 

• Diagnosis should be confirmed prior to starting treatment (if able)

Presenter Notes
Presentation Notes
- BOTH the GINA guidelines and the 2007 Guidelines for the Diagnosis and Management of Asthma – agree that there needs to be an objective assessment to identify expiratory airflow in addition to a supportive historyDiagnosis is probably the most difficult part to asthma care but its necessary to make a definitive diagnosis to ensure the patient has asthma but also to make sure that they don’t have a different problem entirely. As the comorbidities of your patients increase, the differential becomes broader.When able, the diagnosis should be confirmed prior to starting treatment. If someone is having intermittent episodes of suspected asthma and not requiring ED/urgent care visits, and is doing okay. Then try to make the diagnosis first. Diagnosis becomes much harder after treatment for asthma has started. 



Diagnosis of Asthma - Symptoms

• Multiple symptoms simultaneously
• Often worse at night or early morning
• Wheezing is typically expiratory
• Vary over time and in intensity
• Often symptoms are worsened by a trigger: infection, allergen exposure, cold 

air, exercise, irritants

Classic symptoms - SOB, wheezing, chest tightness, cough

• CHF, bronchiectasis, COPD, interstitial lung disease, pneumonia, inducible 
laryngeal obstruction, medication-induced cough, inhaled foreign body, 
endobronchial tumor/mass, etc. 

If history is not consistent, rule out other etiologies

Presenter Notes
Presentation Notes
Shortness of breath, wheezing, chest tightness, and cough are the classic symptoms of asthma. Almost always there will be more than 1 of these symptoms occurring together. Symptoms typically are worse at night or in the morning. Symptoms are variable in intensity and are completely absent at times. People with asthma very rarely come in complaining of worsening SOB over the last few months that seems to be present daily. There are typically periods of normal and abnormal. And usually symptoms present simultaneously. A typically asthma history for example is When a patient walks outside to their car in cold weather, they get SOB, have cough, and chest tightness. Or maybe, someone tells you that every spring they have an intermittent cough, SOB, and wheezing that seems to be worse at night and sometimes wakes them up from sleep. Or whenever someone gets an upper respiratory viral illness like the common cold they have issues with nighttime awakenings due to cough, SOB, and wheezing. Also evaluate for signs of allergic rhinitis or nasal polyps



Diagnosis of Asthma - Variable Expiratory 
Airflow

• Positive bronchodilator responsiveness
• Excess variability in twice daily PEF over 2 weeks: Avg PEF variability >10%
• ↑ in lung function after 4 weeks of ICS-containing treatment
• Positive exercise challenge test: ↓ in FEV1 of >10% and >200mL from baseline
• Positive bronchial challenge test: ↓ in FEV1 from baseline of ≥20% with standard doses of 

methacholine
• Excessive variation in lung function between visits

Excessive variability in lung function (≥1 of the following):

• When FEV1 is reduce (ex. during testing above), confirm that FEV1/FVC is also reduced compared 
to the lower limit of normal

Expiratory airflow limitation

Presenter Notes
Presentation Notes
Variability refers to improvement or deterioration of lung function over the course of one day (diurnal variability) from day to day, visit to visit, or seasonally. You can also identify excessive variability from a reversibility test – or bronchodilator responsiveness. Positive bronchodilator responsiveness: as defined as an increase FEV1 of >12% and >200mLExcess variability in twice daily PEF over 2 weeks: Usually the patient will use their peak expiratory flow meter 3 times in the morning and 3 times in the evening and they record the highest number for the morning and evening – a positive PEF variability is if the Avg daily diurnal PEF variability >10%Increase in lung function after 4 weeks of treatment: as defined by an in FEV1 of >12% and >200mL (or PEF by >20%) from baseline after 4 weeks of ICS-containing treatment- Forced expiratory volume in 1 second during spirometry is more reliable than peak expiratory flow. If using peak expiratory flow – use the same meter as there can be significant variability from meter to meter.Positive exercise challenge test: with a decrease in FEV1 of >10% and >200mL from baselinePositive bronchial challenge test: ↓ in FEV1 from baseline of ≥20% with standard doses of methacholineExcessive variation in lung function with a documented variation in FEV1 of >12% and >200mL between visits, outside of times with respiratory infectionsA lot of different ways to test for excessive variability in lung function – typically in a patient that is not on treatment and is symptomatic – the easiest way is with PFTs revealing obstructive ventilatory impairment with bronchodilator responsiveness. If they have long periods of being normal in between asthma symptoms than another test to complete easily is the methacholine challenge test. 



Diagnosis of Asthma - Patients on ICS 
Treatment

More difficult to make the 
diagnosis 

Same 2 components → 
history and confirmed 

variable expiratory airflow 
limitation

If unable to confirm variable 
airflow limitation, then 
withhold treatment and 

retest

If results are still normal, 
consider stepping down 

treatment and repeat testing 
in 2-4 weeks

If after stepping down to a 
low-dose ICS treatment, 
symptoms are stable no 

evidence of variable 
expiratory airflow limitation, 

consider stopping ICS 
treatment

Presenter Notes
Presentation Notes
4 hours for Short acting beta agonist, 24 hours for twice daily ICS-LABA, and 36 hours for once daily ICS-LABAIf stopping ICS treatment – still need to repeat asthma control assessment and lung function testing in 2-3 weeks



Diagnosis of Asthma – 
FeNO 

(Fractional Concentration of 
Exhaled Nitric Oxide)

• GINA
• FeNO has not been established for ruling in or 

out the diagnosis of asthma
• FeNO is higher in asthma with Type 2 airway 

inflammation but can also be elevated in non-
asthma conditions 

• FeNO is not elevated in non-Type 2 asthma, 
like neutrophilic asthma

• 2020 NAEPP Asthma Update
• Use of FeNO may support a diagnosis of 

asthma when diagnosis is uncertain after 
complete workup 

• Should not be used alone to diagnosis 
asthma

• Withdrawing ICS treatment should not 
be based on FeNO alone



Asthma Treatment
GINA and 2020 NAEPP Asthma Updates

Recommend against 
using SABA-only 
treatment

1

Recommend ICS-
containing 
treatment in all 
STEPS of treatment

2

Recommend 
Maintenance And 
Reliever Therapy 
(MART) for Steps 3 
and 4 of treatment

3

Presenter Notes
Presentation Notes
Both GINA and the 2020 (national asthma education and prevention program) asthma updates – recommend against using SABA only. And this is really important. Even for our patients with intermittent or mild asthma – we should not be prescribing albuterol or other short acting beta agonist only therapy Both recommend some form of ICS containing treatment in all steps of treatment Both have adopted the use of MART and recommend it in steps 3 and 4. Originally MART was referred to as SMART which was based on Symbicort being used in many of the trials. However there are generics and other formulations of ICS-formoterol used now and so the S has been dropped. Some people still use SMART to refer to a single inhaler for maintenance and reliver therapy  Low dose ICS-formoterol relieves symptoms and reduces inflammation leading to the term AIR or anti-inflammatory reliever- ICS-formoterol can be used as a reliever due to the rapid onset of action of formoterol which acts as quickly as albuterol but lasts longer. This is not true of other long-acting beta agonists. ICS-formoterol has been proven to ↓ severe exacerbations regardless of baseline symptom frequency, lung function, exacerbation history, or inflammatory profile (T2-high or T2-low)- The reason that you see budesonide-formoterol so much is because that is what was studied the most. There is also data for the use of beclomethasone-formoterol as anti-inflammatory reliever therapy however this formulation is not available in the US. Providers sometimes will use mometasone-formoterol (Dulera) which may work as well but this formulation hasn’t been studied. 2020 NAEPP Asthma Updates also recommended ICS-formoterol in a single inhaler used as both maintenance and reliever therapy compared to either a higher-dose ICS daily with SABA as needed or the same-dose ICS-LABA as maintenance with SABA for quick-relief therapyThe biggest take away here is that the use of SABA only treatment of asthma is no longer recommended – And so even for patients



Asthma Treatment – GINA
Anti-Inflammatory Reliever = 

AIR

• ICS-formoterol, ICS-SABA
• Provides rapid symptom relief, plus 

a small dose of ICS 
• Efficacious regardless of baseline 

symptom frequency, lung function, 
exacerbation history, or 
inflammatory profile (T2-high or 
T2-low)

Regimens with ICS-formoterol 

• As-needed-only ICS-formoterol = 
AIR-only for symptom relief

• MART = Low dose ICS-formoterol 
used as maintenance treatment, 
plus as needed for symptom relief

• ICS-formoterol can also be used 
before exercise or allergen 
exposure

Presenter Notes
Presentation Notes
GINA refers to the use of as needed - Low dose ICS-formoterol as an Anti-inflammatory reliever or AIR. Based on that these combined inhalers relieve symptoms and reduce inflammation - ICS-formoterol can be used as a reliever due to the rapid onset of action of formoterol which acts as quickly as albuterol but lasts longer. This is not true of other long-acting beta agonists. ICS-formoterol is beneficial as a reliever because it works independent on symptom frequency, lung function, exacerbation history, or inflammatory profile (T2-high or T2-low)The combination of ICS-formoterol is used in different ways. It can be used on an as needed basis only, or combined as Maintenance and Reliever Therapy, or used prior to exercise or allergen exposure. Often times ICS-formoterol is referred to budesonide-formoterol because that is what was studied the most. However, there is also data for the use of beclomethasone-formoterol as anti-inflammatory reliever therapy, but this formulation is not available in the US. In the US, Providers sometimes will use mometasone-formoterol (Dulera) which may work as well but this formulation hasn’t been studied. Also most of the evidence was based on use of budesonide-formoterol in dry powdered inhaler formulation. The DPI formulation of budesonide-formoterol is not available in the US. The ones that are available are metered dose inhalers



Presenter Notes
Presentation Notes
Track 1, in which the reliever is low-dose ICS-formoterol, is the preferred approach recommended by GINA. When a patient being treated at any step develops asthma symptoms, they use low-dose ICS-formoterol as needed for symptom relief. In Steps 3–5, they also take ICS-formoterol as regular daily treatment – which has led to the term SMART or some just refer to it as MART – (Single inhaler) Maintenance And Reliever Therapy. Therefore in track 1 → Steps 1 through 4 are treated with a single inhaler. Again most of the data, involves the use of budesonide-formoterol The reason track 1 is preferred is d/t a reduced risk of severe exacerbations compared with using a SABA reliever, but still provides similar symptom control, and because of the simplicity for patients and clinicians of needing only a single medication across treatment steps 1–4. Makes adjusting treatment and doses really easy. And makes inhaler treatment much easier for the patient.Track 2, in which the reliever is a SABA or ICS-SABA, is an alternative if Track 1 is not possible, or if a patient is stable, with good adherence and no exacerbations in the past year on their current therapy. In Step 1, the patient takes a SABA and a low-dose ICS together for symptom relief (in combination if available – the only combination ICS-SABA available right now is Airsupra which is albuterol and budesonide, or with the ICS taken immediately after the SABA). In Steps 2–5, the reliever is a SABA or combination ICS-SABA. Again, this is less preferred and should not be used if patient is at high risk for exacerbations. 



GINA Track 1 – Preferred Regimen

Steps 1–2 (AIR-only): Low dose ICS-formoterol as needed only
• 60-64% decreased risk of severe exacerbations when compared to prn SABA only

• 37% decreased risk of ED visits/hospitalizations when compared to daily ICS plus prn SABA

Steps 3–5 (MART): ICS-formoterol maintenance and as needed reliever
• Reduced severe exacerbations by 32% when compared to same dose ICS-LABA plus prn 

SABA  and by 23% when compared to higher dose ICS-LABA plus prn SABA

Sources: O’Byrne et al, NEJM 2018; Beasley et al, NEJM 2019; Crossingham et al, Cochrane 2021; Sobieraj et al, JAMA 2018 )

Presenter Notes
Presentation Notes
Using as needed ICS-formoterol for STEPS 1 and 2 based on evidence from 2 separate studies published in NEJM – one in 2018 and the other in 2019 – that showed risk of severe exacerbations was reduced by 60-64% as compared to using SABA only as rescue inhaler. Here severe exacerbations included systemic steroid use or ED visit or hospitalization Even when looking at as needed ICS-formoterol only compared to daily ICS with as needed SABA there was a reduction in ED visits and hospitalizations by 37%A 2018 systemic review and meta-analysis published in JAMA and involving over 22,000 patients showed that using MART w/ budesonide-formoterol decreased severe exacerbations by 32% compared with same dose ICS and LABA controller plus as needed SABA as quick-reliver and by 23% when compared to higher dose ICS-LABA plus prn SABA



GINA Track 1 – For Adults and Adolescents
Severity STEP Presenting Symptoms Medication and dose (mcg) Dosage (Max 12 inhalations/day)

M
ild

Step 1 
AIR-only

Infrequent asthma symptoms (<2x/month) Budesonide-formoterol 
160/4.5

1 inhalation as needed

Step 2 
AIR-only

Asthma symptoms 2x/month or more

M
od

er
at

e

Step 3 
MART

Troublesome asthma symptoms most days 
(4-5x/week) or waking due to asthma 
1x/week or more

Budesonide-formoterol 
160/4.5

1 inhalation once or twice daily, 
PLUS 1 inhalation as needed

Step 4 
MART

Initial asthma presentation with severely 
uncontrolled asthma or an acute 
exacerbation (course of oral corticosteroids 
may be needed)

Budesonide-formoterol
160/4.5

2 inhalations twice daily,
PLUS 1 inhalation as needed

Se
ve

re

Step 5 
MART

Uncontrolled despite Step 4 treatment Budesonide-formoterol 
160/4.5

2 inhalations twice daily,
PLUS 1 inhalation as needed

*Add-on LAMA
*Consider high dose maintenance ICS-
formoterol +/- adding biologic therapy

*Advise patients to take extra inhalations when symptoms persist or recur, but to seek medical care if they need more than 12 
inhalations in a day.

Presenter Notes
Presentation Notes
Currently, determination of asthma severity is how difficult it is to treat12 inhalations of budesonide formoterol in total Is the recommended daily max.  Also, GINA states that rinsing the mouth after use is generally not needed after as-needed doses of low-dose ICS-formoterol since it was not required in any of the mild asthma studies or in the Maintenance And Reliever Therapy studies and there was no increased risk of oral thrush reported. One of the things I like most about this approach is that you use A single medication for both symptom relief and maintenance treatment (if needed) from diagnosis. There aren’t multiple different inhalers techniques or devices that confuse patients. Easy to step or down the treatment by changing the number of maintenance doses. And IF patients have temporary worsening of symptoms related to trigger exposure or resp illness, they already have the reliever and can increase the number of as needed doses. If they still have worsening symptoms after the first as needed use, they can take another after a few minutes. You can continue the same therapy with ICS-formoterol in step 5 but need to add on another controller. 



Assessment of Asthma Control
A. Symptoms and B. Risk of adverse outcome

A. Asthma symptom control 

• Several numerical asthma control tools exist 

In the past 4 weeks, has the patient had (Yes/No): 

Daytime asthma symptoms more than twice/week?

Any night waking due to asthma?

SABA* reliever for symptoms more than twice/week?

Any activity limitation due to asthma?

Well controlled Partly Controlled Uncontrolled 

None 1-2 points 3-4 points
1 point for 
each yes

Presenter Notes
Presentation Notes
If patients are on ICS-formoterol or ICS-SABA for reliever then you may not need to escalate their treatment because they are already being treated with the ICS. So it is more important to look at their average anti-inflammatory reliever use over a longer period of time like 4 weeks in order to determine if changes need to be made to their maintenance ICD dose or start of maintenance ICS-formoterol 



Assessment of Asthma Control
B. Risk factors for poor asthma outcome
a. Risk factors for exacerbations
Uncontrolled asthma Having uncontrolled asthma symptoms is an important risk factor for exacerbations.

Factors that increase 
the risk of 

exacerbations even 
if the patient has 

few asthma 
symptoms

Medications High SABA use, Inadequate ICS
Comorbidities Obesity, chronic rhinosinusitis, GERD, pregnancy

Exposures Smoking, e-cigarettes, allergen exposures, air pollution
Psychosocial Psychological or socioeconomic problems

Lung function Low FEV1, High bronchodilator responsiveness 
T2 inflammation Higher blood eosinophils, elevated FeNO
H/o Exacerbation Prior intubation or ICU admission for asthma, ≥1 severe exacerbations in the last 12 months

b. Risk factors for developing persistent airflow limitation
History Preterm birth, low birth weight, chronic mucus hypersecretion

Medications Lack of ICS treatment in patient with history of severe exacerbation
Exposures Tobacco smoke, noxious chemicals; occupational or domestic exposures

Test findings Low initial FEV1, sputum or blood eosinophilia

Risk factors for medication side-effects
Systemic Frequent OCS, long-term, high-dose and/or potent ICS, P450 inhibitors

Local High-dose or potent ICS, poor inhaler technique

Presenter Notes
Presentation Notes
Look out for risk factors that will lead to poor asthma outcome. These can help to tailor how aggressive to be with treatment options during times of worsening symptoms or can allow you to raise awareness to the patients with higher risk of exacerbation 	



Uncontrolled Asthma

Review current treatment

Inhaler technique
• Don’t ask if they know how to use 

it but have them show you
• Consider use of a spacer for pMDI

Assess adherence and side-
effects

Check that the patient has a 
written asthma action plan 

and provide self-
management education

Discuss trigger avoidance Consider non-
pharmacological treatment

Assess comorbidities or 
other etiologies that may 
contribute to symptoms 
• Rhinitis, sinusitis, GERD, obesity, 

sleep apnea, depression and 
anxiety

If patient remains 
uncontrolled, confirm the 

diagnosis, and consider 
stepping up their therapy

Presenter Notes
Presentation Notes
Sometimes difficult to differentiate between uncontrolled asthma due to asthma being severe or due to appropriate treatment utilization Have the patient demonstrate technique. Don’t just ask if they know how. Show the patient how to use the device correctly with a physical demonstration, e.g., using a placebo inhaler.Check technique again, paying attention to problematic steps. You may need to repeat this process 2–3 times within the same session for the patient to master the correct technique.428Consider an alternative device only if the patient cannot use the inhaler correctly after several repeats of training. Re-check inhaler technique frequently. After initial training, errors often recur within 4–6 weeksLook for Physical barriers like arthritisApproximately 50% of adults and children on long-term therapy for asthma fail to take medications as directed at least part of the time – need to ask them about missing doses and things they can do to remind them to use their inhalers. Ask them about price of their inhaler and issues paying for it. - See if you can simplify their treatment regimen. Use one inhaler instead of multiple with different mechanisms. Use long acting medicines rather than short. Provide the patient with an asthma action plan and provide self-management education including → self-monitoring of symptoms and/or peak flow, how to recognize and respond to worsening asthma; and	Regular review of asthma control, treatment and skills by a health care provider.Make sure the patient can identify their triggers. And that they are avoiding tobacco smoke, pollutants, etc. Don’t forget to ask about NSAID or aspirin use Non-pharmacological treatment includes smoking cessation, exercise, weight loss, healthy diet, mucus clearanceIf they remain uncontrolled and are on maximal therapy then 



Severe 
Asthma

• Uncontrolled despite adherence with optimized high-
dose ICS-LABA therapy and treatment of contributory 
factors

• ≈ 3-10% of people with asthma have severe asthma

• If diagnosed with severe asthma, referral to a specialist 
is recommended

• Broaden investigation
• Consider: CBC w/ differential, CRP, immunoglobulin 

levels, fungal precipitins, FeNO, CXR and/or CT chest, 
allergy testing, evaluate for COPD, bronchoscopy if 
indicated

• Evaluate for type 2 airway inflammation → Blood eos, 
IgE levels, FeNO

• Rule out other causes of Type 2 inflammation if 
warranted

• Aspirin-exacerbated respiratory disease, ABPA, 
Strongyloidiasis, Eosinophilic GPA

Presenter Notes
Presentation Notes
Have to first differentiate Severe asthma from difficult to treat asthma - difficult to treat asthma is uncontrolled despite being prescribed medium or high dose ICS-LABA treatment → it is usually due to modifiable factors like incorrect inhaler technique, poor adherence, smoking or other untreated comorbidities, or sometimes because of incorrect diagnosis of asthma. Majority of patients with uncontrolled symptoms on high intensity treatment like medium or high dose ICS-LABA – are due to difficult to treatment asthma rather than true severe asthma. - iF  patient has severe asthma and inhaler technique and adherence have been optimized and modifiable contributing factors  have been treated, then the patient needs to be referred to a specialist Rule out aspirin-exacerbated respiratory disease, allergic bronchopulmonary aspergillosis, stron je loidiasis, eosinophilic granulomatosis with polyangiitis 



Severe Asthma 

• No Type 2 inflammation 
• Consider add-on treatment with LAMA, low-dose azithromycin
• Consider biologic with anti-TSLP

• Type 2 high inflammation
• Consider add-on treatment with LAMA, LTRA, low-dose azithromycin
• Consider add-on biologic treatment – all are indicated for severe eosinophilic asthma

• IL-5R ab: Benralizumab (Fasenra) 
• IL-4R ab: Dupilumab (Dupixent) – Also in oral glucocorticoid dependent asthma 
• IL-5 ab: Mepolizumab (Nucala) – Also in EGPA and hyper-eosinophilic syndromes
• IL-5 ab: Reslizumab (Cinqair)
• IgE ab: Omalizumab (Xolair) – Severe allergic asthma as well as chronic idiopathic urticaria 
• Anti-TSLP: Tezepelumab (Tezspire) – Severe asthma regardless of inflammation type

• Add on treatment with bronchial thermoplasty – not frequently recommended 
• Could be considered if no option for biologic therapy but should be completed only in the context of an independent 

IRB approved systematic registry or a clinical study 

Presenter Notes
Presentation Notes
Anti -thymic stromal lymphopoietinIn type 2 high inflammation – also have to consider non-biologic add on therapies. And constantly review symptoms and triggers and inhaler adherence and technique. Consider add on biologic therapy – all of which are used in severe eosinophilic asthma. EXCEPT – Xolair – it is used for severe ALLERGIC asthma so not non-allergic eosinophilic asthma



Other Reasons to Consider Referral to a 
Specialist

Unable to confirm the diagnosis of asthma

Risk factors for asthma-related death

Need for long term oral steroid use 

Frequent oral steroid use (≥2 episodes in a year)

Concern for asthma subtypes or related disease

Presenter Notes
Presentation Notes
Other than severe asthma other reasons to consider referral to a specialist could include difficult confirming the diagnosis of asthma, history of near fatal asthma attack, need for long term oral steroid use, frequent oral steroid use with 2 or more in a year. Symptoms concerning for asthma subtypes or complications like allergic bronchopulmonary aspergillosis 



Thank You!
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