How Is Asthma
Diagnosed?
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* World Asthma Day (WAD) (May 3, 2022) 1s organized by the Global

Initiative for Asthma, (GINA) ( ), a World Health
. Organization collaborative organization founded in 1993. WAD is held each
May to raise awareness of Asthma worldwide.

* Although asthma cannot be cured, it is possible to manage asthma to reduce
and prevent asthma attacks, also called episodes or exacerbations.



https://www.ginasthma.org/
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* GINA has chosen ‘Closing Gaps in Asthma Care’ as the theme for the
2022 World Asthma Day:.

* There are a number of gaps in asthma care which require intervention in
order to reduce preventable suffering as well as the costs incurred by treating
uncontrolled asthma.
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® in equal access to diagnosis and treatment (medicine)

* between care for different socioeconomic, ethnic and age groups

* between wealthy and poorer communities and countries;

° in communication and care across the primatry/secondary/tertiary care interface

® in communication and education provided for people with asthma, (quality of asthma care plans vs)
* in asthma knowledge and asthma awareness between health care providers

® in prioritization between asthma and other long term conditions

* between prescribing inhalers and monitoring adherence and ability to use these devices;

* exist for the general public’s (non-asthmatics) and health care professional’s awareness and understanding that asthma is a
chronic (not acute) disease.

* between scientific evidence and actual delivery of care for people with asthma.




Asthma

* Asthma is the most frequent chronic inflammatory airway disease globally

with a prevalence reaching 5-10%, affecting 339 million people worldwide.
. Asthma is defined by the cardinal symptoms of breathlessness, wheeze, chest
tightness and cough, together with the presence of exaggerated expiratory
airflow fluctuation that varies over time. This airways instability is usually
ascertained by peak flow variability, reversibility to fast-acting bronchodilator
drug, or by bronchoconstriction following bronchial challenge.




Asthma

* However, population data consistently show asthma is both under- and over-

. diagnosed; a phenomenon which may approach a false positive diagnosis of

30%, where the insufficient use of spirometry 1s fundamentally recognised to
cause misdiagnosis, as the diagnosis is based primarily on symptoms alone.
Misdiagnosis also occurs in specialist care, where patients labelled and treated
with severe asthma do not satisfy the classic criteria of asthma when
thoroughly investigated and monitored overtime. Although there 1s no
unanimous agreement upon an acceptable false positive rate, a 10%
threshold represents a significant improvement in diagnostic accuracy.




Asthma

In managing asthma, health-care providers and the patients are often faced
with lots of challenges and these challenges of asthma management include

challenges in diagnoses,
challenges in the treatment,
follow-up challenges, and

other general challenges.
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Challenges 1n diagnoses

The major clinical challenge facing asthma diagnoses is that there is no single satisfactory diagnostic test for
all asthmatic patients. As a result, physicians often use different criteria in making a bronchial asthma
diagnosis. In addition, simple prompt diagnoses are not achieved.

Other problems encountered in asthma management in this setting include lack of standard diagnostic
equipment such as peak flow meters, and spirometers.

Skin allergy tests test/allergen specific IgE estimation, equipment for exhaled nitric oxide,
histamine/methacholine challenge tests are also lacking too.

Even when the equipment are available, physicians often are not conversant with their use owing to lack of
proper training on their use.

The overall effect of these diagnostic challenges will lead to under diagnoses, over diagnoses, misdiagnosis,
and sometimes undiagnosed/unreported cases of asthma. This will lead to increased morbidity and mortality
due to asthma.
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Approach to asthma diagnosis ,,UW.,‘,@,&,

Asthma should be suspected in patients with recurrent respiratory
symptoms, particularly

cough,
wheeze,

chest tightness
dyspnea.

Alternative diagnoses should be excluded.




History

If the history is strongly suggestive of asthma, then a trial of treatment 1s warranted.
If the trial is successful, asthma treatment should be continued.
Objective testing to confirm the diagnosis should be considered at a later date.

If the treatment 1s unsuccesstul, or if the history is less clearly suggestive of asthma,
objective testing should be performed to confirm the diagnosis.

If the spirometry results are normal in such patients, further objective confirmation of
asthma by measurement of airway responsiveness will validate the presence of current
asthma, although it does not exclude past or future asthma. Alternative causes of symptoms
suggestive of asthma should also be considered in the differential diagnosis of asthma.
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Features favouring primary diagnosis
asthma

QLE

At least 2 of the following symptoms:
wheeze,
breathlessness,

chest tightness or cough with or without sputum, especially:
* - if symptoms are worse at night and early in the morning
* - if symptoms occur in response to exercise, exposure to allergens or exposure to cold air

* - if symptoms occur after taking ASA or 3-blockers
History of atopic disorder
Findings of widespread wheeze on auscultation
Low FEV, or peak expiratory flow (current or historical) that is otherwise unexplained

Peripheral blood eosinophilia that is otherwise unexplained
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Features not favouring primary
diagnosis of asthma

Prominent dizziness, light-headedness or peripheral tingling (in the absence of wheeze)
Chronic productive cough in the absence of wheeze or breathlessness

Normal results on physical examination of the chest during symptomatic episodes

Voice disturbance
Symptoms only with colds
Significant smoking history (more than 20 pack-years)

Cardiac disease

Normal peak expiratory flow or spirometry results during symptomatic episodes (not an
exclusion criterion)
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Features not favouring primary diagnosis of
asthma

Lack of improvement following anti-asthmatic medications — Patients who have tried an
inhaled bronchodilator and obtained no relief of their symptoms are less likely to have
asthma. Similarly, lack of dramatic improvement with a course of oral glucocorticoids
suggests a diagnosis other than asthma.

Onset of symptoms after age 50 — In middle-aged and older patients, other respiratory and
cardiovascular diseases with ovetlapping manifestations become the more likely explanation
for shortness of breath, cough, and wheeze, although the new onset of asthma remains a

possibility.

Concomitant symptoms such as chest pain, lightheadedness, syncope, or palpitations suggest
an alternate diagnosis such as pulmonary vascular disease, cardiomyopathy, early coronary
artery disease, or pericardial disease.

I/UL&LJ;L}‘/(}”’%
!




Yo b o ‘/ f
I{ULMZM’Q}‘“P‘%

Episodic symptoms

* Asthmatic symptoms characteristically come and go, with a time course of
hours to days, resolving spontaneously with removal from the triggering
stimulus or in response to anti-asthmatic medications. Patients with asthma
may remain asymptomatic for long periods of time. Report of symptoms
that occur or worsen at night is often a feature of asthma.




Work-related exposures

* Itis estimated that as many as 10 percent of cases of new-onset asthma in
the adult are due to workplace-related exposures (occupational asthma). The
diagnosis may be suspected based on a characteristic history of asthmatic
symptoms temporally associated with work-related exposures, especially in
occupations in which there is exposure to known sensitizing agents. The
diagnosis can be confirmed by demonstration of variable airflow obstruction
before and after a work shift, and in some cases the diagnosis is supported by
identification of IgE-specific antibodies in the blood to the offending
sensitizer.

I/f l” uhd’/r}';%
!




Personal or family history of atopy

A strong family history of asthma and allergies or a personal history of
atopic diseases (eg, atopic dermatitis, seasonal allergic rhinitis and

conjunctivitis) favors a diagnosis of asthma in a patient with suggestive
respiratory symptoms.
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History of asthmatic symptoms as a
child

Recollection of childhood symptoms of chronic cough, nocturnal cough in

the absence of respiratory infections, or a childhood diagnosis of "recurrent

bronchitis" or "wheezy bronchitis" favors asthma, but may also be reported

in someone with bronchiectasis or simply frequent childhood respiratory
infections. A history of childhood asthma that abated in late childhood or
early adulthood combined with “new onset” of asthmatic symptoms in
adulthood favors a diagnosis of recurrent asthma.
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Physical examination .

* The physical examination is relatively insensitive for diagnosis of asthma. Between episodes of
asthma activity, physical signs of asthma may be absent, and the results of a physical examination are
often entirely normal. Thus, the absence of physical ﬁndmgs does not rule out asthma. For this
reason, an accurate, focused history combined with objective testing is essential.

* The clinician should, however, look for signs of asthma such as
e \vheeze,

* prolonged expiratory phase

* use of accessory muscles.

* Findings on the skin (i.e., eczema)

® upper respiratory tract (1.e., nasal congestion, nasal polyps or postnasal drip) may also relate to
asthma.




Definitive diagnosis of asthma

The diagnosis of asthma requires a history or current presence of respiratory signs
and symptoms consistent with asthma, combined with the objective demonstration
of variable airflow obstruction. Variable airflow obstruction means that the
obstruction 1s not necessarily present at all times, varying with time, exposure to
asthma triggers and treatment. A good response to asthma treatment in a patient
with a typical history of asthma supports a diagnosis of asthma. However, objective
confirmation of the variable airflow obstruction characteristic of asthma, using
spirometry or peak expiratory flow monitoring, is required, especially for patients
whose response to treatment is suboptimal or whose symptoms are not highly
suggestive of asthma.,
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Spirometry

* Spirometry 1s recommended for all patients to confirm the diagnosis of
asthma before initiation of possibly lifelong therapy. This form of objective
testing 1s preferred over peak flow measurement because of the wide
variation in predicted values for peak flow rates.

* Diagnosis is consequently less accurate if it is based on peak flow
monitoring or a trial of therapy. Unfortunately, many clinicians diagnose
asthma without confirming the diagnosis with objective testing, and
misdiagnosis and mistreatment, particularly overtreatment, are therefore
common.

Yo b o ‘/ f
I{UL"’;LZ.:«L’Q}‘“%%




Spirometry

Spirometry measures the forced vital capacity (FVC, the maximum volume

of air that can be exhaled) and the FEV,, from which the FEV, /FVC ratio
can be calculated. The patient is instructed to take in as big a breath as

possible, to seal his or her lips around the mouthpiece of the spirometer and

to blow the air out as fast and as fully as possible. This must be done with
full effort and reproducibility.
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Spirometry

In the normal population, the FEV, /FVC ratio is usually greater than 0.80
and possibly greater than 0.90 in children. Any values less than these suggest

airflow obstruction. The COPD guidelines stipulate that an FEV,/FVC ratio

of less than 0.70 after administration of a bronchodilator identifies airway
obstruction associated with COPD.
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Spirometry
measure Predicted Best % of predicted Best % of predicted % change
FVC L 3.70 3.30 89 3.95 107 20
FEV, L 2.94 1.80 61 2.76 94 53
Ratio FEV /FVC, % 80 55 NA 70 NA NA

Note: FEV, = forced expiratory volume in 1 second, FVC = forced vital capacity, NA = not applicable




The presence of one of the following is required to
confirm reversibility of airflow obstruction, which 1s the
hallmark of asthma:
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* an improvement in FEV, of at least 12% and at least 200 mL. 15—20 minutes
after administration of an inhaled rapid-acting 3,-agonist, or -

an improvement in FEV, of at least 20% and at least 200 mL after 2 weeks
of treatment with an anti-inflammatory agent such as an inhaled
corticosteroid or a leukotriene receptor antagonist.
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* TFurther testing when spirometry results are nondiagnostic

* If spirometry results are normal but the clinician still suspects the patient has

asthma (a common situation, because asthma is a variable disease), the
diagnosis can be confirmed by other objective tests.




Can airway obstruction measured by spirometry help
diagnose asthma in adults with episodic/chronic suggestive
symptoms?

*  Recommendation

* The GINA recommends performing spirometry to detect airway obstruction as part
of the diagnostic work-up of adults aged 18 years with suspected asthma (strong
recommendation for the test, low quality of evidence)

* Remarks

°* An FEV,/FVC <LLN or <75%, higher than the commonly utilised 70% threshold,
should be considered supportive of an asthma diagnosis and should prompt further
testing,

* A normal spirometry does not exclude asthma




Serial peak tlow monitoring

Measurement of peak flow involves having the patient take in as deep a breath as
possible and blow it out as hard and fast as possible into the measuring device (a
peak flow meter). The test measures the fastest rate of expired airflow.

The following peak flow parameters support a diagnosis of asthma:

Diurnal variation in peak expiratory flow of more than 20% (or, with twice-daily
readings, of more than 10% at each reading)

An improvement of at least 60 I./min or at least 20% after inhalation of a rapid-
acting bronchodilator
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Serial peak flow monitotrin bt o
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* Peak flow measurement is much simpler and cheaper than spirometry and can be
used by patients for self-monitoring at home or in the workplace. However, unlike
spirometers, peak flow meters do not measure flow rates over time, nor do they
measure lung volumes. Furthermore, there is great variation in readings from peak
flow meters and in their reference values. Hence, they are not highly reliable for
either children or adults.

* Patient compliance with self-monitoring may also be an issue. Furthermore, peak
expiratory flow is less sensitive to changes in airway calibre than is FEV,. Therefore,
it 1s preferable to use peak flow meters only for monitoring asthma, not for
diagnosts.




Can PEF variability testing help diagnose asthma in adults with
episodic/chronic suggestive symptoms?

Recommendation

The GINA suggests not recording PEF variability as the primary test to make a diagnosis of
asthma diagnosis (conditional recommendation against the test, low quality of evidence)

Remarks

PEF may be considered if no other lung function test is available including spirometry at rest and
bronchial challenge testing.

PEF should be monitored over a two--week period and a variation of >20% considered as
supportive of asthma diagnosis.

PEF variability <20% does not rule out asthma.

PEF may be especially useful to support a diagnosis of occupational asthma.




Can measuring fractional exhaled nitric oxide (FeNNO) help
diagnose asthma in adults with episodic/chronic suggestive
symptoms?

Recommendation

In patients suspected of asthma, in whom the diagnosis is not established based on the initial spirometry
combined with bronchodilator rever51b1hty testing, the GINA suggests measuring the fraction of exhaled
nitric oxide (FeNO) as part of the diagnostic work-up of adults aged >18 years with suspected asthma
(conditional recommendation for the intervention, moderate quality of evidence)

Remarks

A cut-off value of 40 ppb offers the best compromise between sensitivity and specificity while a cut-off of
50 ppb has a high specificity >90% and is supportive of a diagnosis of asthma

A FeNO value <40 ppb does not rule out asthma and similarly high FeNO levels themselves do not define
asthma

FeNO values are markedly reduced by smoking, impaired airway calibre, treatment with ICS or anti-
11.4/11.13-receptor alpha antibody




Background

Nitric oxide 1s a gas measurable in exhaled air by chemoluminescence or an electrochemical
method. The fraction of exhaled nitric oxide (FeNO) measures allergic airway inflammation
mediated through allergen-driven I1.-4 and IL.-13 effects on airway epithelial cells and is
assoclated with the extent of airway eosinophilic inflammation.

FeNO i1s dependent on height, gender, atopy and smoking status and airway caliber.

FeNO is raised in patients with asthma compared to healthy subjects, and in asthma patients
with allergic rhinitis compared to those without rhinits.

FeNO is exquisitely sensitive to ICS, with a sharp decrease in levels a few days after starting
treatment. Certain biological treatments, which can be given for other than severe asthma,
eg. nasal polyposts, also reduce FeNO.




Can measuring blood eosinophil count help diagnose asthma in adults
with episodic/chronic suggestive symptoms?

*  Recommendation

* The GINA suggests not measuring blood eosinophil count to make a diagnosis of asthma (conditional
recommendation against the test, low quality of evidence)

*  Remarks
* Blood eosinophil count does not define asthma but rather contributes to phenotyping
*  Background

* FEosinophilic inflammation is a feature often found, but not specific of asthma, irrespective of the status of
atopy, that may contribute to asthma exacerbation. Although analysis of the airway compartment by sputum
or bronchoalveolar lavage is preferred, measuring the systemic component of eosinophilic inflammation by
blood sampling may be a practical alternative. We investigated whether measuring blood eosinophil count
(BEC) may help in the diagnosis of asthma.




Can measuring total serum IgE help diagnose asthma in
adults with episodic/chronic suggestive symptoms?

Recommendation

The GINA suggests not measuring total serum IgE to make a diagnosis of asthma (conditional
recommendation against the test, low quality of evidence)

Remarks
Total serum IgE does not define asthma but rather contributes to phenotyping
Background

Immunoglobulin (Ig)-E is a key component in mediating type-1 hyper-sensitivity reaction resulting in
degranulation of mast cells and basophils, which can lead to symptoms of asthma. Thete are non-IgE
mediated events that can also trigger symptoms. IgE mediated mechanisms can also occur in non-atopic
patients, where elevated levels of total serum IgE have been reported. We investigated whether assessing
total serum IgE could help in the diagnosis of asthma.




Challenge testing

If the clinical scenario suggests asthma but spirometry results are normal, the
diagnosis of asthma can be confirmed with bronchoprovocation or challenge
testing. The optimal type of challenge test to use depends on local availability and
physician preference, and hence the choice is best left to an asthma specialist. The
choices include

direct challenges with histamine or methacholine and
indirect airway challenges with mannitol or exercise.

To decrease the rate of false positive results, it may also be prudent to delay the test
it the patient has just had an acute respiratory infection.
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Challenge testing oA
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* After completion of baseline spirometry, the inhalational challenge test begins with
inhalation of saline, after which FEV, is again recorded. If there is no change, then
progressively higher doses of the provoking agent (e.g., methacholine) are given
according to protocol, until the FEV, drops by 20% or the maximum test dose is
reached. An inhaled B3,-agonist 1s then provided to reverse the obstruction.

* Airway reactivity 1s measured in terms of the dose or concentration of the
provoking agent that causes the FEV, to drop by 20% (the PD,, or PC,,,
respectively). For methacholine, a PC,, value lower than the standard threshold of 8
mg/ml. is considered a positive result indicative of airway hyperreactivity.




Challenge testing

A negative result on an inhalational challenge test in a patient who is symptomatic, in the absence of corticosteroid anti-
inflammatory treatment and during a time when asthma triggers are still present, is highly sensitive in ruling out asthma.

An exception is patients whose only trigger for bronchospasm is exercise, including elite athletes, in whom such results may
be false negatives.

However a positive test result does not always mean that asthma is present.
Positive results may occur with allergic rhinitis, cystic fibrosis, bronchiectasis and COPD.
As such, the challenge test, when negative, may be most useful in ruling out asthma.

An exercise challenge test measures the FEV, or peak expiratory flow at rest and then again after exercise such as running
on a treadmill or riding a stationary bike.

Exercise-induced bronchospasm is confirmed by a 15% or greater decrease in peak flow rate or FEV,. It may be further
graded as mild ( decrease), moderate ( decrease) or severe ( decrease). Exercise
challenge is performed less frequently than methacholine challenge. This is primarily because the latter is easier to perform
and more sensitive, although it is also less specific.

%



Can bronchial challenge testing help diagnose asthma in
adults with episodic/chronic suggestive symptoms?

Recommendation

The GINA suggests bronchial challenge testing should be performed in secondary care to
confirm a diagnosis of asthma in adults when the diagnosis was not previously established
in primary care (conditional recommendation for the test, low quality of evidence)

Remarks

A provocative concentration of methacholine (PC20-M) or histamine (PC20-H)
<8 mg-ml.~! in steroid-naive patients and <16 mg-ml.~! in patient receiving regular inhaled
corticosteroids supports a diagnosis of asthma

Indirect challenges such as mannitol or exercise may be considered in patients who remain
negative with direct constricting agents




Can measuring of sGaw and RV /TLC help in the diagnosis
of asthma with episodic/chronic suggestive symptoms?

*  Recommendation

* The GINA suggests not measuring sGaw and RV/TLC by whole body
plethysmography to make to make a diagnosis of asthma (conditional
recommendation against the tests, low quality of evidence)

* Remarks

* sGaw does not perform better than FEV,/FVC ratio to predict positive
methacholine challenge in patients with normal baseline FEV,

* RV/TLC >130% predicted has a high specificity (>90%) but poor sensitivity (25%)
to predict a positive methacholine challenge in patient with normal FEV,/FVC




Additional considerations
How to investigate patients already recetving regular maintenance medication to
marke an asthma diagnosis?

* In patients receiving ICS maintenance therapy as monotherapy or in combination with LABA, the demonstration of
variable airway obstruction may be challenging. Where the influence of LABA disappears in a few days, long-term ICS use
may reduce airway responsiveness and normalise airway calibre for longer. For patients established on maintenance therapy,
GINA recommends making the diagnosis by the classic ctitetia of reversibility testing or bronchial challenge testing, being
less stringent for the latter and accepting a PC20 <16 mg-ml.~! as valid diagnostic criterion.

* In patients with a negative BdR, (FEV, does not improve by 12% and 200 mL) and a negative methacholine challenge
(PC20-M <16 mg-mL™1), ICS maintenance treatment is gradually tapered, and if symptoms do not worsen nor a significant
decline in spirometry or PEF monitoring occurs, a bronchial challenge test can be repeated.

*  Objective testing of airflow variability and airway hyper-responsiveness over 12 months is important to addtess seasonal
and occupational asthma or intermittent increases in airway hypet-responsiveness from infections, and asthma is usually
excluded if these are normal. Patients should be encouraged to present to the physician if they experience any worsening
of respiratory symptoms during this period, and alternative diagnoses should of course be considered and investigated.




How may comorbidities obscure the diagnosts of asthma?

B Lol

> Asthma frequently coexists with co-morbidities that not only affect the control and management of asthma , but need to be considered during the diagnostic phase. Some comorbidities
can be supportive in diagnosing asthma. The presence of atopy and atopic conditions such as allergic rhinitis or atopic dermatitis increase the probability of the diagnosis of allergic
asthma when patients present with respiratory symptoms. The presence of atopy is not specific for asthma, nor does its absence rule out asthma, since atopy is not present in all asthma

phenotypes.
> Chronic rhinosinusitis and nasal polyposis are more often associated with the late-onset eosinophilic asthma subtype, characterised by onset of disease in adulthood, absence of atopy,

airway obstruction without a smoking history and eosinophilic inflammation. In this respect, the presence of chronic rhinosinusitis or nasal polyposis in patients with respiratory
symptoms usually alerts physicians to consider the diagnosis of asthma, with the late-onset phenotype.

: COPD is the other most common chronic obstructive airway disease.

. Gastro-oesophageal reflux disease (GERD) can cause laryngeal or pharyngeal irritation, chest tightness, and dry cough, symptoms that can easily be misinterpreted as asthma, and are
often more problematic at night. The diagnosis of GERD may be considered, particularly in patients presenting with non-productive cough as their main symptom, and current
consensus suggests an empirical treatment of anti-reflux medication may be used where there is objective evidence of reflux or a history suggestive of reflux symptoms.

* A particular challenge is the diagnosis of asthma in people with obesity. Obesity itself can cause shortness of breath, wheezing due to breathing at lower volume and reduced exercise
tolerance, and may be accompanied by GERD or obstructive sleep apnoea, which in turn can cause asthma-like symptoms. People with obesity are shown to be at risk of both over- and
under-diagnosis of asthma, and need an objective diagnosis of asthma to prevent unwanted over- or under-treatment.

Y Inducible laryngeal obstruction (ILO), hyperventilation and dysfunctional breathing all may cause asthma-like symptoms and lead to an incorrect asthma diagnosis. Patients with
inducible laryngeal obstruction have an inappropriate, transient, reversible narrowing of the larynx in response to diverse triggers, that may result in inspiratory breathing difficulties,
sometimes with coatse to high-pitched inspiratory breath sounds, and repetitive attacks of acute dyspnea (mimicking exacerbations of asthma). Dysfunctional breathing is characterised
by irregular breathing patterns and patients with this condition often present with dyspnea or "air hunger", together with non-respiratory symptoms such as dizziness and palpitations.




Daoes lung imaging help in the work up of asthma

d1agnosis?

Beyond the physiological abnormalities defining asthma, additional investigations may be worthwhile to demonstrate co-
morbidities that may be contributing to the symptom burden of the patient. High-resolution computed tomogram (HRCT)
of the lungs provides a diagnosis of additional conditions in 40% of cases in patients with severe asthma, including
bronchiectasis, emphysema and lung nodules.

HRCT can identify classical radio-pathological patterns of airway wall thickening, airway distensibility, bronchiectasis, lung
distension and air trapping, where most of these changes can overlap with each other and present in varying proportions.
The radiological presence of emphysema (ot “pseudo-emphysema”) increases the complexity of differentiating asthma
from COPD, and air trapping can be challenging to discriminate from emphysema. Assessing HRCT lung changes before
and after treatment (bronchodilation, anti-inflaimmatory treatment) or airway challenge (bronchoconstriction) are potentially
insightful. However, it appears that as an increasing number of radiological features are incidentally detected (e.g. interstitial
lung abnormalities), which may make the diagnosis of asthma a challenge. Beyond an alternative diagnosis, additional
studies are needed to assess whether HRCT is able to identify particular phenotypes and predict treatment response. and
potentially whether radiological features can predict future risk of disease exacerbation and lung function decline.
Noteworthy, sinus CT can not only identify asthma-related comorbidities such as nasal polyposis, but also has the potential
to support phenotypic characterisation.




Do we need to phenotype airway and systemic inflammation in the patient with
asthma?

°  Asthma is a heterogeneous disease that encompasses different clinical phenotypes and endotypes that share excessive airflow fluctuation. In particular, there is now clear
evidence of differing patterns of airways inflammation in people with asthma. Although not applicable in primary care setting the development of the technique of
induced sputum has been pivotal to airway inflammatory phenotyping in asthma. When available in secondary care, induced sputum may complement the diagnostic
work-up in severe patients. Some authors have advocated to classify the patients based on the granulocytic airway content. In large cohorts of patients across the whole
severity spectrum pauci-granunocytic and eosinophilic asthma were found to be the two most frequently encountered phenotypes where the proportion of eosinophilic
asthma increases with disease severity. In contrast, paucigranulocytic asthma is the most prevalent inflammatory phenotype in mild asthma, even if sputum analysis
suggests that paucigranulocytic asthma are actually low-grade eosinophilic airway inflammation. Although sputum eosinophils were shown to provide acceptable
accuracy to diagnose asthma, the main interest of identifying airway cell content is that it may provide valuable information regarding several clinical asthma outcomes
beyond the diagnosis. Sputum eosinophilia predicts a good response to ICS or to a course of OCS. The persistently mixed granulocytic profile is associated with lung
function decline and relative resistance to ICS in contrast to the pure highly variable eosinophilic pattern, which shows propensity to exacerbation but generally a good
response to corticoids preventing decline in lung function. Biomarkers such as blood eosinophils and FeNO have shown consistent relationship with sputum eosinophil
counts and were found to be good predictors of the response to ICS in steroid-naive patients, making them suitable tools to phenotype asthma in primary care setting.
We currently lack of user-friendly biomarkers to identify neutrophilic asthma, a phenotype found to be associated with signs of innate immunity activation, often
induced by dysbiosis and resistant to ICS.

°  Categorisation of asthma according to the inflammatory profile has proved to be invaluable in the appropriate targeting of expensive biological treatments in difficult
asthma, where use of T2 biomarkers differentiates those likely to respond from those unlikely to benefit. Furthermore, the growing recognition of the need for
personalised, precision medicine, based on categorisation and appropriate response to the variety of drivers of disease at an individual level, has led to the proposal for a
“treatable traits” strategy in airways disease. There is preliminary evidence that this is a successful strategy in hospital-based care, with calls from the ERS tor more
research into wider clinical implementation of this approach.




What are the patient perspectives of asthma diagnosis in adults?

Patients are often uncertain about starting treatment without first having a definitive diagnosis. In the absence of a diagnosis, some patients

may want to trial treatment to check if they experience any benefit. Patients describe the surprise of being diagnosed later in life as an adult.
They often considered asthma to be a childhood illness, and thought it was possible to “grow out of ” asthma. Patients express frustration at
not knowing why they develop asthma at this point in life.

Patients describe the psycho-social impact of diagnosis where for some, getting a diagnosis can be positive, finally pinpointing the underlying
cause of their poor health and providing tools to manage it. Depression, feeling scared and having anxiety about how asthma will affect other
aspects of their life are common. Patients have complex emotions about how their condition impacts their loved ones, and how their
relationships have changed as a result. Overall, patients describe coming to terms with the diagnosis, accepting it as something they have to live
with long term, recognising that asthma can be life-threating, and their role in self-management. Professionals have an important role in
supporting their patients with the psycho-social impact. If a diagnostic test is done in hospital, results need to be communicated to the family
doctor and ideally followed up in community care.

Patients would benefit from further research on the actual diagnostic pathways of asthma patients. Professionals have an important role in
improving the patient experience of diagnostic testing and supporting individuals to manage the wider impact of diagnosis. The diagnostic
process can be long and confusing for adult patients who would benefit from clear patient-centred information which takes into account
variation in access to diagnostic testing across Europe.




Gaps in knowledge and future directions it

* 'Tests to assess airway hyperresponsiveness with indirect stimuli — which induce the release
of mediators from inflammatory cells and sensory nerves, causing contraction of bronchial
smooth muscle and narrowing of the airways — are gaining attention for both identifying
and monitoring asthma. Indirect stimuli include hyperpnea, hypertonic acrosols, osmotic
challenges and adenosine monophosphate. Tests using indirect stimuli may be supetior to
those using direct stimuli, as responses to indirect challenges appeat to be related to mast
cells and eosinophils in the airways. Thus, indirect stimuli may better reflect the
inflammatory status of the airway followmg treatment with 1nhaled corticosteroids. Also, the
severity of airway hyperresponsiveness in response to an indirect stimulus is not closely
related to baseline lung function. Many people with asthma who have normal lung function
are very responsive to indirect stimuli. Moreover, osmotic challenge tests with mannitol have
demonstrated higher specificity and greater safety for the diagnosis of asthma than
traditional measures of airway hyperresponsiveness, such as methacholine challenge.




Gaps in knowledge and future directions

S in FEV, from baseline is considered an abnormal response following
hyperventilation with dry air, as 1s a fall of 15% from baseline following challenge with
hypertonic aerosols. For adenosine monophosphate, a 20% or greater fall in FEV, at a
concentration of less than 400 mg/ml. is considered abnormal. Furthermore, a positive
response to bronchial provocation by eucapnic voluntary hyperventilation is considered
acceptable confirmation of exercise-induced asthma; it is in fact the current standard of the
International Olympic Committee, although it is not often used in other settings.

Tests that use indirect stimuli differ from one another in their complexity and the amount of
equipment required, many being possible only in a hospital laboratory. The use of eucapnic
voluntary hyperventilation, for example, should be confined to specialist centres. However, a
mannitol testing kit using a dry powder inhaler has recently been developed that could allow
such testing to move outside the pulmonary function laboratory and into the office setting,




Diagnostic Challenges

Exercise induced bronchoconstriction (EIB) and athletes.
Pregnant women.

The eldetly.

Occupational and work aggravated asthma.
Asthma-COPD overlap.

Bronchiectasis.

Difficult and / or severe refractory asthma.
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