
ASTHMA
EVALOATION AND  DIAGNOSIS

Ali R,Jafarinezhad,MD

pulmonologist



• Asthma is one of the most common chronic diseases worldwide with 
an estimated 300 million affected individuals

• Prevalence is increasing in many countries, especially in children

• Asthma is a major cause of school and work absence

• Health care expenditure on asthma is very high

Burden of asthma

GINA 2015



Prevalence of asthma in children aged 
13-14 years

Prevalence of asthma in children aged 
13-14 years



definition

The Global Initiative for Asthma defines asthma as follows(GINA) :

"Asthma is a heterogeneous disease, usually characterized by chronic 
airway inflammation. It is defined by the history of respiratory 

symptoms such as wheeze, shortness of breath, chest tightness, and 
cough that vary over time and in intensity, together with variable 

expiratory airflow limitation."



Reactive airways disease

Transient symptoms of cough and wheeze when confirmation of a 
diagnosis of asthma is lacking(very young children ) 

Reactive airways dysfunction syndrome (RADS)

Refers to an airway disorder resulting from an intense exposure to an 
inhaled chemical irritant or noxious gas( asthma-like features)



CLINICAL FEATURES 

➢ Asthma is diagnosed before the age of seven years in approximately 75 
percent of cases (allergies)

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)

➢Occupational asthma(10 percent of cases of new-onset asthma)

➢Aspirin-sensitive asthma (aspirin-exacerbated respiratory disease)

➢Obesity

➢pregnancy

➢Exercise-triggered symptoms typically develop 5 to 15 minutes after a brief (eg, 
five minutes) period of exertion or about 15 minutes into prolonged exercise and 
resolve with rest over approximately 30 to 60 minutes



Aspirin-exacerbated respiratory disease (AERD) (also called NSAID-
exacerbated respiratory disease or NERD) 

▪ Describes patients with asthma and chronic rhinosinusitis (CRS) with 
nasal polyposis, who experience acute upper and lower respiratory 
tract symptoms following the ingestion of aspirin or other 
nonsteroidal anti-inflammatory drugs (NSAIDs)

▪ AERD affects 5 to 20 percent of all patients with asthma. Reactions to 
NSAIDs typically begin 30 minutes to 3 hours after ingestion and 
present as a sudden worsening of asthma and nasal congestion, 
sometimes accompanied by other symptoms

▪ Patients with AERD require guideline-based therapy for asthma and 
medical and surgical management of CRS with nasal polyposis



For patients with AERD and moderate-to-severe asthma, we recommend adding a 
leukotriene-modifying agent (LTMA) to their other asthma therapy 

Aspirin desensitization:

• Nasal polyposis that is worsening or recurring despite intranasal glucocorticoids,

surgery, and other appropriate therapies

•Inflammatory conditions requiring daily NSAID therapy that cannot be treated with

selective COX-2 inhibitors

•Atherosclerotic heart/vascular disease requiring the antiplatelet effects of aspirin

•Recurrent headaches or other conditions requiring intermittent use of NSAIDs





Pregnancy

1/3 improved  ,  1/3  unchanged , 1/3  deteriorate

SABA , ICS , theophylline   shown to be safe 

there is less safe about   LABA , antileukotrianes

NO CONTRAINDICATION   TO  BREAST  FEEDING  FOR THESE  DRUG 











pathophysiology

Airway inflammation

inflammation in the Respiratory mucosa From trachea to terminal bronchioles

The common pattern is eosinophilic infiltration 

The some patients with severe asthma show a neutrophilic pattern 

Mast Cells 

Activated by allergens through an IgE- dependent mechanism 

Macrophages and dentritic cells

dentritic cells are the major antigen-presenting cells

Eosinophils

Blocking antibodies to IL-5 is not associated with reduced AHR or asthma symptoms 
,although in selected patients with steroid-resistant air way reduction exacerbation 

Neotrophils



pathophysiology

T lymphocytes

Release cytokines ,resulting in the recruitment and  survival of 
eosinophils and mast cells in air ways

TH2 (CD4) cells predominate 

[IL5 (eosinophils) IL -4 ,IL-13 ( increased IgE)]





EVALUATION 

Spirometry:

The results of spirometry can be used to determine the following:

●Determine whether baseline airflow limitation (obstruction) is present (reduced FEV1/FVC ratio)

●Assess the reversibility of the obstructive abnormality by repeating spirometry after administration of a

bronchodilator

●Characterize the severity of airflow limitation (based on the FEV1 as a percentage of the normal

predicted value)

●For patients with normal airflow (normal FEV1/FVC ratio), identify a restrictive pattern as an

alternate explanation for dyspnea (eg, FVC <80 percent predicted)

Bronchodilator response

An increase in FEV1 of 12 percent or more, accompanied by an absolute increase in FEV1 of at

least 200 mL, can be attributed to bronchodilator responsiveness with 95 percent certainty





Bronchoprovocation testing 

➢ Bronchoprovocation testing is a useful tool for diagnosing asthma in 

patients with normal baseline airflow 

➢Using a cut point of 8 mg/mL of methacholine or less to indicate the 
presence of hyperresponsiveness, as many as 5 percent of the normal 
population and a greater percentage of non-asthmatic persons with 
rhinitis will exhibit positive results





Peak expiratory flow
The range of normal values around the mean is up to 80 to 100 L/min







Limitations of PEF 

Peak flow values often underestimate the severity of airflow 
obstruction 

Reduced peak flow measurements may be seen in both obstructive and 
restrictive diseases

Peak flow measurements are not sufficient to distinguish upper airway 
obstruction



Exhaled nitric oxide 

Normal level does not exclude asthma. 

The test is based on the observation that eosinophilic airway inflammation 
associated with asthma leads to up-regulation of nitric oxide synthase in the 
respiratory mucosa, which in turn generates increased amounts of nitric 
oxide gas in the exhaled breath. 

An elevated FENO (≥40 to 50 parts per billion) can help “rule in” asthma

although potentially confounding respiratory diseases (eg, allergic rhinitis, 
eosinophilic bronchitis) must be excluded. 

The measurement of FENO and its potential role in asthma diagnosis and 
monitoring are discussed separately



Allergic sensitivity to specific allergens in the environment can 
be assessed using either of two methods:

Blood tests for allergen-specific IgE {(RAST )radioallergosorbent tests}
aeroallergens (eg, house dust mite antigen, cat and dog danders, cockroach 
antigen, mouse and rat antigens, pollens, and mold spores) are the types of 
allergens most commonly implicated in asthma. Orally ingested food allergens 
rarely cause isolated asthmatic symptoms
▪ Moderate-to-severe persistent asthma when considering treatment with anti

IgE monoclonal antibody (omalizumab) 
▪ Allergic bronchopulmonary aspergillosis 
➢Very high total IgE levels (>1000 IU/mL) 
• Allergic bronchopulmonary aspergillosis
• Parasitic infections
• Sometimes eczema
Allergy skin tests are performed to a panel of indoor and outdoor aeroallergens



Blood tests 

No blood tests are available that can determine the presence or absence of 
asthma or gauge its severity
Markedly elevated eosinophil percentages (>15 percent) or counts (>1500 
eosinophils/microL) may be due to allergic asthma, but should prompt 
consideration of alternative or additional diagnoses, including:
❑ parasitic infections (eg, Strongyloides)
❑ drug reactions
❑ syndromes of pulmonary infiltrates with eosinophilia including: 
• Allergic bronchopulmonary aspergillosis
• Eosinophilic granulomatosis with polyangiitis
• Hypereosinophilic syndrome



Imaging

In the absence of comorbid illness, the chest radiograph is almost 
always normal in patients with asthma. However, many clinicians, 
including ourselves, obtain a chest radiograph for new-onset, 
moderate-to-severe asthma in adults over age 40 to exclude the 
occasional alternative diagnosis that may mimic asthma (eg, the 
mediastinal mass with tracheal compression or heart failure)



chest radiography(CXR , CT SCAN ) is indicated in patients presenting with features 
that are atypical for asthma, including any of the following:

●Fever

●Chronic purulent sputum production

●Persistently localized wheezing

●Hemoptysis

●Weight loss

●Clubbing

●Inspiratory crackles

●Significant hypoxemia (eg, pulse oxygen saturation less than approximately 94 percent)

in the absence of an acute asthmatic attack

●Moderate or severe airflow obstruction that does not reverse with bronchodilators



DIAGNOSIS

Increased probability that symptoms are due to asthma if:
More than one type of symptom (wheeze, shortness of breath, cough, chest tightness)

Symptoms often worse at night or in the early morning

Symptoms vary over time and in intensity

Symptoms are triggered by viral infections, exercise, allergen exposure, changes in weather, 
laughter, irritants such as car exhaust fumes, smoke, or strong smells

Decreased probability that symptoms are due to asthma if:

Lack of improvement following anti-asthmatic medications

Onset of symptoms after age 50

Isolated cough with no other respiratory symptoms

Chronic production of sputum

Shortness of breath associated with dizziness, light-headedness or peripheral tingling

Chest pain

Exercise-induced dyspnea with noisy inspiration (stridor)



DIAGNOSIS

●The demonstration of variable expiratory airflow limitation, preferably by spirometry

Initial spirometry is normal 

●Repeat spirometry at subsequent office visits when the patient is symptomatic

●Patient-recorded serial measurements of PEF over time One useful strategy for diagnosing asthma in patients 
with normal lung function on initial spirometry is to ask the patient to use a portable hand-held device to measure 
FEV1 or PEF and record readings obtained twice a day for two weeks or with and without symptoms. The diagnosis 
of asthma is confirmed by a reliable series of recordings that document more than 20 percent variability in FEV1 or 
PEF over time

●Bronchoprovocation testing, such as methacholine, mannitol, or exercise challenge

●Exclusion of alternative diagnoses 



Typical spirometric tracings





DIFFERENTIAL DIAGNOSIS

Wheeze

vocal cord dysfunction syndrome

bronchogenic carcinoma or foreign body aspiration

Cough 

▪ Rhinitis

▪ Rhinosinusitis

▪ Iastroesophageal reflux disease (GERD)

▪ post-viral tussive syndrome

▪ eosinophilic bronchitis

▪ angiotensin converting enzyme inhibitors

▪ Infection with Bordetella pertussis ("whooping cough")

Dyspnea

COPD, heart failure, pulmonary embolism, and sarcoidosis



Coexistent conditions 

➢Allergic rhinitis is present in most patients with allergic asthma and in 
at least 50 percent of those with non-allergic asthma 

➢Both obesity and GERD can mimic asthma and can worsen pre-
existent asthma

➢Patients with obesity and mild asthma may perceive more severe 
dyspnea than would be anticipated on the basis of spirometry
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Patient with 

respiratory symptoms

Are the symptoms typical of asthma?

Detailed history/examination 

for asthma

History/examination supports 

asthma diagnosis?

Perform spirometry/PEF 

with reversibility test

Results support asthma diagnosis?

Empiric treatment with 

ICS and prn SABA

Review response

Diagnostic testing 

within 1-3 months

Repeat on another 

occasion or arrange 

other tests

Confirms asthma diagnosis?

Consider trial of treatment for 

most likely diagnosis, or refer 

for further investigations

Further history and tests for 

alternative diagnoses

Alternative diagnosis confirmed?

Treat for alternative diagnosisTreat for ASTHMA

Clinical urgency, and 

other diagnoses unlikely
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YES NO

NO

NO

NO
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YES

NO



با  تشکر  از   شما 


