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To learn on:

• Risk factors of asthma in adults

• Definition of asthma

• Diagnosis of asthma
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GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024 

(Available at: https://ginasthma.org/2024-report/)

Definition 

Risk Factors For?  

1. Poor Asthma Outcome

2. Exacerbations

3. Developing Persistent 

Airflow Limitations

4. Medication Side Effects
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Risk Factors 

For Developing 

Asthma

Table 1
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SIGN & BTS. British Guideline on the Management of Asthma. SIGN-BTS;2019

Plaza Moral V, et al. GEMA 5.3. Spanish Guideline on the Management of Asthma. Open Respir Arch. 2023;5(4):100277.

Risk Factors: Host/Genetic

• Female: more prevalent in females than males from 13–14 years 

onwards. The same change is seen with asthma attacks, with the 

risk of an asthma admission

• Atopy: atopic dermatitis/atopic rhinitis [OR=3.5, 95% CI 2.3 to 5.3]

• Bronchial hyperresponsiveness [OR=4.2, 95% CI 1.92 to 9.23]

• Parental asthma: 

Asthma predictive index – Major criteria: Medical diagnosis of 

asthma in one of the parents.
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SIGN & BTS. British Guideline on the Management of Asthma. SIGN-BTS;2019

Plaza Moral V, et al. GEMA 5.3. Spanish Guideline on the Management of Asthma. Open Respir Arch. 2023;5(4):100277.

WHY FEMALE: 

• Sex hormone (estrogen & progesterone) - affects airway immune response 

and inflammatory pathway. 

• Estrogen enhances Th2-mediated immune response promoting allergic 

inflammation (IL-4, IL-5, IL-13), IgE production, and eosinophilic activity.

• Progesterone – increases airway hyperresponsiveness and modulates β-

receptor function.

• Airway anatomy – smaller airways & lung volumes

• Neuropsychological & stress factors – higher levels of anxiety

• Asthma phenotypes: adult-onset asthma, obesity related
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Exposure to allergens: e.g. house-dust mite, pollen, cockroach 

(aeroallergen)

Tobacco smoke: RR=3.9, 95% CI 1.7 to 8.5 

HR=1.43, 95% CI 1.15 to 1.77

Air pollution      : OR=1.34, 95% CI 1.17 to 1.54

Occupational irritants: e.g. nitrogen dioxide, carbon monoxide,     

sulphur dioxide, fine particulate matter

SIGN & BTS. British Guideline on the Management of Asthma. SIGN-BTS;2019

Plaza Moral V, et al. GEMA 5.3. Spanish Guideline on the Management of Asthma. Open Respir Arch. 2023;5(4):100277.



Training of Core Trainers on CPG

Management of Asthma in Adults 

(Second Edition)

• Younger maternal age

• Maternal pre-eclampsia

• Maternal tobacco consumption during pregnancy

• Born via caesarean section

• History of not receiving breastmilk

• Lower pulmonary function of neonates

Risk Factors: 

Perinatal/Childhood

SIGN & BTS. British Guideline on the Management of Asthma. SIGN-BTS;2019

Plaza Moral V, et al. GEMA 5.3. Spanish Guideline on the Management of Asthma. Open Respir Arch. 2023;5(4):100277.
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• Obesity: [RR=1.50, 95% CI 1.22 to 1.83]

• Allergic rhinitis: 

10-40% patients with allergy rhinitis have asthma. 

[OR=4.16, 95% CI 3.57 to 4.86] 
• Chronic rhinosinusitis: 

with and without nasal polyps – associated with more severe 

asthma, especially with nasal polyps. 

[RR=3.53, 95% CI 2.11 to 5.91]

• Gastroesophageal reflux disease

SIGN & BTS. British Guideline on the Management of Asthma. SIGN-BTS;2019

Plaza Moral V, et al. GEMA 5.3. Spanish Guideline on the Management of Asthma. Open Respir Arch. 2023;5(4):100277.
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GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024

Other Risk Factors

• Socio-economic: Limited access to education and/or  

health care

• Pre-menstrual asthma: 

    Refers to worsening of asthma symptoms in females in 

    days leading up to their menstrual period. 
▪ increasing age (SMD=0.42, 95% CI 0.03 to 0.82) and 

▪ longer duration of asthma (SMD=0.81, 95% CI 0.41 to 1.20)
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• Asthma is a heterogeneous disease with distinct inflammatory 

patterns.

• In Type 2 (Th2)-high asthma, inflammation is driven by T2 cytokines 

[interleukin (IL)-4, IL-5 and IL-13], leading to eosinophilic 

inflammation, elevated IgE and increased fractionated exhaled nitric 

oxide (FeNO) levels. This phenotype is typically responsive to inhaled 

corticosteroids (ICS) and biologics targeting T2 pathways. 

• In contrast, neutrophilic asthma is associated with low or absent T2 

inflammation and may involve IL-17 and other non-T2 cytokines, with 

neutrophilic inflammation and steroid resistance often observed.

Definition: Asthma Diagnosis-2
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Definition: Asthma Diagnosis-3
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Table 2: 

Clinical 

Features

Suggestive of 

Asthma 
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Table 2
• General examination. 

• Anthropometry: BMI ≥27.5 kg/m2 

(Obesity). 

• Vital signs: Temp, PR, BP, RR, SpO2 
(normal, uncontrolled vs acute 
exacerbation) 

• Auscultation

(Page 5)
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Table 3: 

Investigations 

for Asthma 
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• Spirometry should be used to diagnose asthma whenever 

possible.

• Forced expiratory volume in one second (FEV1) and forced 

vital capacity (FVC) are parameters obtained from 

spirometry. These parameters are used to show evidence of 

obstructive lung disease and reversibility (refer to Table 3). 

(Page 4)
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Investigations For Asthma-2
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Investigations For Asthma-3
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NORMAL SPIROMETRY 

RESULTS

Investigations For Asthma-4
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ASTHMA SPIROMETRY RESULTS

Investigations For Asthma-5

Example of spirometry results
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Interpretation: Asthma

• The concavity/scoop in the expiratory flow volume curve.

• Low FEV1/FVC ratio = 50% (< 70%) indicates an obstructive pattern

• Pre-bronchodilator FEV1 is 54% predicted, indicating a moderate obstructive 

pattern

• FEV1 from 54% (pre-bron) rise to 78% (post-bron) = 24% increment 

• FEV1 (pre-bron) 2.31L rise to 3.36L (post-bron) = 1.05 L (1050ml) increment 

with the FEV1/FVC ratio increasing from 50% to 69% 

• FVC from 4.65 L rise to 4.90 liter = 0.25L = 250ml (which >200ml from 

baseline)

• These results are highly suggestive of asthma

Investigations For Asthma-6
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• When SPIROMETRY IS NOT AVAILABLE, peak expiratory flow meter 

(PEFR) may be used instead. 

• These tests (spirometry & PEFR) should be performed:

i. before treatment, 

ii. at 3 – 6 months after treatment and 

iii. periodically (1 – 2-yearly) to establish patient’s personal best FEV1 

and monitor for lung function decline. 

• A low FEV1 indicates underlying untreated airway inflammation and is 

a risk factor for future exacerbation.

GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024

Investigations For Asthma-8
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• Peak expiratory flow rate (PEFR) can be measured using both peak 

flow meter and spirometry machine. 

• Peak flow meter is used primarily for home monitoring. 

• Whereas, spirometry is performed in a clinical setting under 

supervision of a healthcare provider. 

• Whenever possible, PEFR should be recorded before treatment is 

initiated. It should be monitored at 1-hour post-treatment and regular 

intervals until a clear response has occurred or a plateau is reached.

(Page 4)

Investigations For Asthma-10

GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024



Peak Expiratory Flow Rate 

Variability
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• Peak expiratory flow (PEF) rate variability is an alternative way to 

diagnose patients with asthma.

• Firstly, patients need to be educated on the use of the PEF meter at 

home.

• Preferably, the correct technique and reading are being done in the 

clinic before asking the patient to do (record) it at home.

• Patient is asked to use the same PEF meter (to reduce bias) to 

record his peak expiratory flow in the morning and evening, 

preferably at the same time of the day. 

• They need to be advised to do PEF reading three times and record 

the highest reading in a given table.
(Page 69)
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Investigations For Asthma – PEFR-2
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Appendix 3: 

Peak 

Expiratory 

Flow Rate 

Variability

(Page 69)
≥ 20% in adults
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a) Is the peak flow rate of 400 L/min at presentation normal for him?

b) Interpret his peak flow chart.

(L
/m

in
)

0000H 0000H
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Appendix 3: 

Peak 

Expiratory 

Flow Rate 

Variability
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• Is the peak flow rate of 400 

L/min at presentation normal 

for him?

• 40, male, ht 161 cm

• Predicted PEFR 500 L/min

400 X 100 = 80%

500
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The tests are indeed similar to spirometry pre- and post-bronchodilator, but 

instead of giving a bronchodilator to improve lung function, 

methacholine/mannitol/exercise is given to provoke bronchoconstriction, 

detect airway hyperreactivity. Avoid bronchodilators, strenuous exercise and 

caffeine 2 days prior.

Methacholine challenge test

• A PC (provocative concentration), PC 20 value of ≤8 mg/ml is a positive test. 

Mannitol challenge test

• Decrease in FEV1 of ≥15% from baseline at cumulative dose of ≤635 mg is a 

positive test

Exercise challenge test [Target heart rate 85%: 220- age (yrs) x 85%]

• Decrease in FEV1 of ≥10% from baseline.
GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024 

Investigations For Asthma – 

Bronchoprovocation Test-2
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Blood Eosinophils-2
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• FeNO stands for Fractional exhaled Nitric Oxide

• It is a non-invasive test that measures the amount of nitric oxide 

(NO) in your breath.

• Nitric oxide (NO) is a gas naturally produced by the lining of the 

airways. In asthma, especially eosinophilic or allergic asthma, 

inflammation causes the airway cells to produce more nitric oxide. 

• So, FeNO acts as a marker of airway inflammation.

GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024

Investigations For Asthma – FeNO-2
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• FeNO is not a definitive test for diagnosing asthma. Although it 

tends to be high in asthma with T2 airway inflammation, it can also be 

elevated in non-asthmatic conditions e.g. eosinophilic bronchitis, 

allergic rhinitis and eczema. 

• In patients with suspected asthma, a high FeNO level of >50 ppb 

predicts better response to ICS therapy than low level.

• However, a low FeNO level should not be used as a reason to 

withhold ICS treatment as in non-T2 inflammation asthma, FeNO 

levels are not typically elevated.

GINA. Global Strategy for Asthma Management and Prevention (2024 update). 2024

Investigations For Asthma – FeNO-2

(Page 5)
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Machine price: 

MYR 5K-15K

Investigations for Asthma– FeNO



Table 3: 

Investigations 

For Asthma 

Training of Core Trainers on CPG

Management of Asthma in Adults 

(Second Edition)

RECAP

√

√
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Figure 1: 

Diagnosis of  

Asthma 

(page 7)
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• For patients who are on ICS treatment, improvement of 

symptoms supports an asthma diagnosis. 

• For patients on treatment who do not show airflow 

variability, consider repeating spirometry after 

withholding bronchodilator:

o four hours for short-acting β2-agonists (SABA) 

o 24 – 48 hours for long-acting β2-agonists (LABA)] 

o or during symptoms.

Diagnosis of Asthma

(Page 7)
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MESSAGES



• Any questions? 



Thank You!!
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