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ABSTRACT
Since asthma is frequently encountered in the 
primary care setting, it is important to distinguish 
uncontrolled or difficult-to-control asthma from 
severe asthma. Severe asthma is defined as asthma 
that is uncontrolled despite adherence with an 
optimised high-dose combination of inhaled 
corticosteroids (ICS) and long-acting beta-agonists 
(LABA) therapy, or that requires high-dose ICS–
LABA to remain controlled. This article highlights 
simple decisions and diagnosis steps that may help 
primary care physicians and general practitioners 
to identify patients who could benefit from tertiary 
care specialist assessment once other factors, such as 
inhaler technique, adherence, and comorbidities have 
been evaluated. It also briefly discusses the impact of 
oral corticosteroids (OCS) use and the challenges of 
the COVID-19 lockdown on asthma management. 
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DIFFERENTIATING DIFFICULT-TO–TREAT 
FROM SEVERE ASTHMA

It is important to be able to distinguish uncontrolled or 
difficult-to-control asthma when evaluating a patient with 
uncontrolled severe asthma due to suboptimal management 
from truly uncontrolled severe asthma.1 The Global Initiative 
for Asthma (GINA) defines severe asthma as asthma that 
is uncontrolled despite adherence with an optimised high-
dose combination of inhaled corticosteroids (ICS) and 
long-acting beta-agonists (LABA) therapy, or that requires 
high-dose ICS–LABA to remain controlled.2 Patients with 
severe asthma consistently face physical, mental, economic, 
and social burdens due to suboptimal management and care 
deficiencies.1,2 

CONFIRMING SEVERE ASTHMA DIAGNOSIS 
IN PRIMARY CARE

The first step towards adequate treatment of a patient with 
severe asthma is to establish a secure diagnosis and to address 
and eliminate factors that may aggravate or complicate the 
disease. Confirming the diagnosis is important as many 
conditions may mimic severe asthma and some patients may 
not have asthma at all.2,3 Evaluation of severe uncontrolled 
asthma begins with an assessment of medication adherence 
and inhaler technique.1 As many as 80 percent of patients 
with asthma are found to be poorly adherent to inhaled 
preventers,1,4 stressing the importance of this first step.

If the history and physical examination suggest asthma as a 
likely diagnosis, GINA2 recommends performing objective 
testing, such as spirometry before and after bronchodilator 
administration to evaluate baseline lung function and 
variability in airflow limitation. The presence of airflow 
obstruction is defined by a ratio of forced exhaled volume 
in the first second (FEV1) to the forced vital capacity (FVC) 
less than the lower limit of normal.5 An increase in FEV1 
or FVC by greater than 12 percent and greater than 200 
mL after bronchodilator administration indicates a positive 
bronchodilator response. If initial reversibility testing is 
negative (<200 millilitre or <12 percent increase in FEV1), 
a repeat of spirometry when symptomatic should be 
considered.2,5 

Another method of assess variability when spirometry is 
normal or not available is to provide the patient with a 
peak flow diary. Bronchoprovocation testing for airway 
hyperresponsiveness in a tertiary centre can be considered 
if the patient can withhold bronchodilators (short-acting 
β-agonist (SABA) for at least 6 hours and LABA for up 
to two days depending on the duration of action of the 
controller).2,5 Primary care physicians are recommended 
to seek specialist advice if the patient’s history is suggestive 
of asthma, but the diagnosis cannot be confirmed by 
spirometry.2 

For patients with frequent symptoms and/or exacerbations 
despite administration of high-dose ICS, the clinical or 
inflammatory phenotype should be assessed, as this may 
guide in tailoring therapy according to the phenotype. Some 
common phenotypes include early-onset allergic asthma, 
late-onset eosinophilic asthma, obesity-related asthma, 
exercise-induced asthma, and neutrophilic asthma.1,2,6 The 
assessment of severe asthma phenotypes is performed by a 
specialist, preferably in a multidisciplinary severe asthma 
clinic where available.2 
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OVERUSE OF OCS: WHEN IS IT TOO MUCH?

Frequent or continuous oral corticosteroids (OCS) often 
indicates that a patient may need an updated treatment 
plan or support with adherence to asthma medications.7 
Overuse of OCS is also associated with a significant risk of 
systemic side effects.8 As many as 93 percent and 60 percent 
of patients with severe or difficult-to-treat asthma have 
received short- and long-term OCS treatment in the past 12 
months, respectively.9 

Hypertension, osteoporosis, cataract, diabetes, respiratory 
infections, and cardiovascular events represent some of 
the OCS-related major adverse events described in severe 
asthmatics.8 A seven-year observational study conducted by 
Price et al.10 in a broad asthma population (initiating OCS) 
reported that increasing cumulative exposure and mean daily 
exposure to OCS significantly places patients at a high risk 
of potentially life-changing OCS-related adverse outcomes. 
Cumulative annual OCS exposure as little as 0.5–1 gram 
(2–4 lifetime courses) was associated with serious adverse 
events (AE).10,11 

These findings8–11 further stress the importance of improving 
patient awareness on OCS-related adverse effects (AEs) 
and support the need for optimizing asthma treatments 
(ICS-LABA, long-acting muscarinic agonists (LAMA) and 
biologic therapies) to reduce exposure to OCS. 

IMPACT OF COVID-19 LOCKDOWN 

The COVID-19 pandemic has brought about many 
challenges in terms of healthcare services/routines, diagnosis, 
management, and follow-up in common respiratory 
diseases, particularly asthma.12 The shift from elective to 
essential or acute management in the healthcare setting has 
also limited the access to diagnostic resources for chronic 
respiratory patients, such as pulmonary function labs and 
sleep labs.12,13 The restrictions and limitations placed on 
pulmonary function testing may further contribute to 
delayed diagnosis in non-severe patients with asthma.

Many countries, however, reported a reduction in asthma 
exacerbations, emergency healthcare visits, and influenza-
related illness in the past year.2,14 This observed trend may 
be due to the physical distancing and increased hygiene 
measures imposed worldwide. Additionally, an increase in 
the fear of acquiring COVID-19 measured among patients 
with asthma14,15 might have led to a decrease or delay in 
healthcare visits. Innovative approaches using tools, such 
as teleconsultation and digital medicine services, are 
strongly encouraged to ensure sustained follow-up and 
good communication with patients especially when self-
administration of treatment is done.14,16 

Physicians should continue to manage asthma according to 
currently accepted asthma guidelines and recommendations. 
All prescribed medications, particularly ICS, should be 
continued, and OCS and biologics can be considered 

wherever needed.2,17 Guidelines have also recommended 
avoiding the use of nebulisers and spirometry, if possible, to 
reduce the risk of viral transmission.2,17

ACCELERATING REFERRAL FROM PRIMARY 
TO TERTIARY CARE

Severe asthma may be under-recognised in primary care 
settings. Despite guidance provided by asthma management 
guidelines on when patients with asthma should be referred, 
failure and/or delay in referring patients to specialist 
consultation (tertiary care) is evident.18,19 The primary care 
physician plays an important role in recognising severe 
asthma, exploring the need for escalation of therapy, and 
referring the appropriate patients for specialist assessment.20

A patient with asthma should be referred or reviewed at 
least once by an asthma specialist if he/she has received 
two or more courses of OCS in the preceding year, has 
poor symptom control despite good adherence and inhaler 
technique, or has been hospitalised for asthma care.20

The Global Initiative for Asthma (GINA) recommends 
considering referral to a specialist or severe asthma clinic if:2

•	 There is difficulty confirming the diagnosis of asthma.

•	 The patient has frequent urgent healthcare utilisation.

•	 The patient needs frequent or maintenance OCS.

•	 Occupational asthma is suspected.

•	 There is a food allergy or anaphylaxis, as this increases 
the risk of death.

•	 Symptoms are suggestive of infective or cardiac causes.

•	 Symptoms are suggestive of complications, such as 
bronchiectasis.

•	 There is the presence of multiple comorbidities.

To further expedite patient assessment and aid general 
physicians in the evaluation of patients with asthma who 
may benefit from referral to specialist care, AsthmaID was 
developed via a collaboration with asthma experts as part 
of the AstraZeneca-supported PRECISION programme.21 
The AsthmaID tool uses four straightforward questions 
(Figure 1) developed by five asthma experts based on 
GINA, to detect patients with asthma in need of a specialist 
referral.2,21,22 General physicians in Singapore can access the 
web-based interface for AsthmaID (www.asthmaID.sg) to 
answer the four questions and obtain additional information 
regarding asthma management via the AsthmaID portal.21,22
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ASTHMAID QUESTIONS
Q1: Has the patient used two or more courses of OCS 
over the past 12 months and/or is using maintenance OCS 
therapy?
Q2: Has the patient had two or more emergency attendances 
or unscheduled visits due to asthma over the past 12 months?
Q3: Has the patient ever been intubated or admitted to an 
ICU or a high dependency unit due to their asthma?
Q4: How many SABA inhalers has the patient used over the 
past 12 months?

Figure 1. AsthmaID consists of four questions fit for 
use in most primary care settings without the need for 
additional testing or patient assessments. Patient referral 
to asthma specialist is recommended if ‘Yes’ is answered to 
questions 1, 2 or 3 and/or ≥3 SABAs is used by the patient in 
the past 12 months.
OCS: Oral corticosteroid; ICU: Intensive care unit; SABA: 
Short-acting β-agonist.

Combining primary and tertiary care data in severe asthma 
registries would allow seamless monitoring of a patient’s 
medical data through the healthcare system and improve 
communication between primary physicians and tertiary 
specialists. Singapore is currently part of the International 
Severe Asthma Registry (ISAR), a global collaborative 
initiative to gather anonymous, longitudinal, real-life data for 
patients with severe asthma worldwide.23 This collaboration 
with ISAR provides a platform for physicians to understand 
and improve symptoms, treatments, and patient outcomes 
for severe asthma. This in turn can improve the standard of 
care for patients with severe asthma in Singapore. 23

CONCLUSION

Closing the care gap between severe asthma and difficult-
to-treat asthma can only be achieved through a thorough 
evaluation and correction of factors contributing to 
poor asthma control before confirming the diagnosis. 
Furthermore, increasing patients’ awareness as well as 
physicians’ knowledge about asthma phenotypes and 
treatment options besides oral corticosteroids may be the key 
towards the improvement of overall asthma management 
in patients. Referral to tertiary care or an asthma specialist 
is indicated for patients with severe or difficult-to-control 
asthma, and a collaborative approach between primary care 
physicians and asthma specialists will improve long term 
severe asthma care.
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LEARNING POINTS

•	 Severe asthma as asthma that is uncontrolled despite adherence with an optimised high-dose 
combination of inhaled corticosteroids (ICS) and long-acting beta-agonists (LABA) therapy, or that 
requires high-dose ICS–LABA to remain controlled.

•	 A confident diagnosis of asthma can be made with a demonstration of reversible obstruction on 
spirometry. 

•	 Oral corticosteroid use is prevalent in asthma management, and the risks of adverse events and 
complications increase with the cumulative oral corticosteroid dosage.

•	 Referral to tertiary care or an asthma specialist is indicated for patients with severe or difficult-to-
control asthma.
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