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What have we learnt from real-life research in asthma and COPD?
Standards and novel designs for the future

Real-life research uses many different data sources (e.g.,
databases, registries) and study designs including pragmatic
(more real-life) randomized trials and electronic medical
record (EMR)- or registry-based observational studies. Its
value is multifactorial, including adaptability of study design
to various research questions and inclusion of broad
and heterogenous patient populations who are routinely
excluded from RCTs due to strict inclusion/exclusion cri-
teria (Figure 1).1 Real-life research is conducted within rou-
tine clinical practice settings, generally using study variables
routinely collected in clinical practice or as part of enhanced
data collection within registries. Hence, multiple and varied
outcomes can be investigated (Figure 1).

On the other hand, randomized controlled trials (RCTs),
offer high interval validity by including well-defined, homoge-
nous populations in rigid settings with patients with tightly
defined disease, who demonstrate good adherence to therapy
and lack confounders. While therapeutic guidelines still place
greater value on evidence from RCTs, these rarely represent
the breadth of patients or the ecology of routine care.1 Mean-
while, evidence from real-life research can and has informed
clinical guidelines and quality standards for patient care.1

To ensure transparency and fair reporting in real-life
research, there are quality criteria and appraisal tools in place.
These help to ensure a study population is well defined, by con-
firming sample sizes are representative and confounding factors
are accounted for.2,3 Such tools also call for a commitment to
publish irrespective of findings, and encourage protocol publi-
cation in public repositories.3 Further, these tools facilitate
reproducibility in different datasets, and facilitate a priori analy-
sis to reduce bias.2,3 For example, the Real Life Evidence Assess-
ment Tool (RELEVANT) helps to improve the quality of
comparative effectiveness research publications on asthma
through a 21-item checklist.2 Similarly, the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
Initiative provides guidance to improve the quality of reporting
for observational studies.3

Clinical registries often feature large patient populations,
providing sufficient statistical power for both retrospective
and prospective research and scope for answering research
questions that require longitudinal data. As a result, regis-
tries can confirm findings from RCTs and also answer ques-
tions through real-life evidence that RCTs are unable to,

shortening the distance from bench to bedside. The Interna-
tional Severe Asthma Registry (ISAR; isaregistries.org), for
example, has prospective data from more than 12,000
patients across 26 countries, providing sufficient statistical
power for severe asthma research. Real-life research using
ISAR data has allowed us to answer many important ques-
tions such as the following:

• What are the common features of severe asthma worldwide?
High exacerbation rate, reduced Forced Expiratory Volume
in 1 second (FEV1) and fixed airways obstruction despite a
high long-term oral corticosteroids burden are common
clinical characteristics of severe asthma patients
worldwide.4

• What proportion of severe asthma patients have eosinophilic
disease and how do I recognize them? In its 2020 Executive

Key learnings from real-life research

• Real-life research has high external validity and
determines the effectiveness of clinical interven-
tions in real life. On the other hand, randomized
controlled trials (RCTs) have high internal valid-
ity and determine the efficacy of interventions in
patients with narrowly defined disease and good
adherence to therapy. Thus, real-life research and
RCTs answer different study questions.

• By using larger numbers of patients, variables that
are routinely collected and data from patients who
do not qualify for RCTs due to their strict eligibil-
ity criteria, real-life research can answer research
questions that may also be unfeasible for RCTs.

• Some recent key findings from real-life research
are that eosinophilic disease is more common
than previously thought in both broad and severe
asthma, short-acting beta-agonist (SABA) should
not be prescribed alone, and oral theophylline has
no value in terms of reducing exacerbations
among adults with chronic obstructive pulmo-
nary disease (COPD).
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Summary, Global Initiative for Asthma (GINA) considered
50% of asthma patients to be eosinophilic. However, not
only did an expert-driven ISAR eosinophil gradient algo-
rithm reveal the prevalence to be much higher at 83.8%,
the finding contributed to GINA revising its estimate.5

ISAR’s eosinophilic gradient algorithm uses variables that
are routinely collected in clinical practice, which enables
physicians to easily identify and categorize their severe
asthma patients. As a result, physicians can encourage phe-
notype directed and personalized management strategies
for their patients. Eosinophilic patients have been found to
have greater comorbidities, asthma attacks, asthma that
was difficult to treat, healthcare resource use and to receive
more intensive treatment.6

• Is one class of biologic more effective than another for the
treatment of asthma? Anti-IL5/5R therapy is more effec-
tive than anti-IgE in decreasing exacerbation rates and
long-term oral corticosteroids (OCS) daily dose in severe
asthma patients eligible for both biologic classes, although
both treatments provided substantial benefit.5

• How are biologics used in real life? Three-quarters of
patients tend to stay on their first biologic despite many
having limited improvements.5 Among the low number
of patients who did switch biologics, the most common
switch was from Anti-IgE to Anti-Il5/5R therapy.5 The

results of this real-life research should encourage physi-
cians to consider switching biologics when appropriate to
optimize response.

• How accessible are biologics in real life? Biologics vary
in accessibility worldwide, depending on prescription
criteria, licensing and reimbursement policies defined
by individual countries.5 The BACS score summarizes
biologic accessibility criteria across countries, and should
inform guideline recommendations and prescription
choices in real life.

Much like registries, EMRs and databases such as the
Optimum Patient Care Research Database (OPCRD) and
Clinical Practice Research Datalink (CPRD) can also add
value to the breadth of research on severe asthma
and COPD. The OPCRD database has a median follow-up
period of 13 years (with diagnostic information from birth
for many patients), offering increased power to study rare
adverse events such as pneumonia which RCTs are less able
to do.7 Here are some previously unanswered questions that
EMR-based observational studies have now answered:

• Does lung function decline more rapidly in asthmatics with
more frequent exacerbations? Accelerated lung function
decline and repeat exacerbations have been found to have
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associations, especially in younger patients in a broad
asthma population. This suggests earlier intervention with
biologics in appropriate patients may be beneficial.5

• Are short doses of OCS associated with adverse events?
Cumulative OCS exposures of 0.5–<1 g, equivalent to four
lifetime systemic corticosteroid courses, increases the risk
of adverse outcomes in a broad asthma population.8

Additionally, even short courses of OCS increase the risk
for long-term adverse effects such as osteoporosis, diabe-
tes and cataracts.8 Consequently, GINA 2022 cited this
study in its recommendation that despite response to
OCS for Type 2 inflammation in patients with severe
asthma, alternate treatments should be considered due to
their serious adverse effects.9

• Should SABA be prescribed alone? No, GINA 2022 no lon-
ger recommends prescribing SABA alone; inhaled cortico-
steroids (ICS)-containing controller treatment should be
used to control symptoms and reduce risk of serious exac-
erbations in adults and adolescents with asthma.9 As-
needed ICS-formoterol can be taken for relief of symptoms
in mild asthma.9 At this point, the following two studies
must be noted to illustrate the importance of assessing
treatment adherence in real life. A controlled, double-blind
trial setting (SYGMA 1) found similar rates of exacerbation
with maintenance ICS and as-needed ICS-formoterol.10

However, in the real-life setting of a pragmatic trial
(PRACTICAL), lower rates of exacerbations were found
with ICS-formoterol than maintenance ICS, as a result of
lower adherence to maintenance ICS.11

• Do fine-particle fluticasone-containing ICS formulations
have implications in the clinical management of patients
with COPD? In real-life research, patients treated with a
fluticasone-containing ICS formulation were found to have
an increased risk of pneumonia, in comparison to patients
treated with extrafine beclomethasone.7 The study’s
findings emphasize the need for clinicians to be aware of
fine-particle fluticasone-containing ICS formulations and
their different adverse effects when selecting treatments.7

Along with registries and observational studies, real-life
research also encompasses pragmatic trials. Here is an
example of a previously unanswered research question
addressed by a pragmatic trial:

• Does low-dose oral theophylline reduce exacerbations among
adults with COPD? Real-life research found that the addi-
tion of low-dose oral theophylline to ICS did not reduce
exacerbations among adults with COPD at high risk of
exacerbation.12 This therapeutic option has now been
removed from COPD clinical guidelines and physicians
should no longer prescribe low-dose oral theophylline.

Pragmatic trials can also take the form of cluster
randomized trials where groups of patients rather than indi-
viduals are randomized. This innovative study design is
practical, financially viable and enables patient factors such
as adherence to be assessed.13

The PREVAIL study (NCT05306743) is a pragmatic
cluster randomized trial that evaluates the effectiveness of
quality improvement standards among COPD patients at
risk of exacerbations, who are often undiagnosed or missed
in primary care. As primary care teams are the clusters that
are randomized, the problem of poor case finding, patient
follow-up and management of COPD in primary care can
be potentially addressed.

The MAGNIFY study (ISRCTN10567920) is a pragmatic
cluster randomized trial that aims to examine the benefits of
monitoring adherence through technology-based interven-
tions among COPD patients. This novel approach involving
a smartphone app and technology-enabled inhalers could
improve patient adherence and behaviour due to consistent
feedback on inhaler technique, patient reminders and educa-
tion. The cluster randomized trial study design could also
prevent cross-contamination within primary care practices.

In conclusion, real-life research comes in many forms,
with the emphasis on matching the study design to the study
question. In this way, high quality real-life research has
many advantages over RCTs; it can complement and con-
firm data from RCTs, but also answer questions which are
unanswerable or unfeasible for RCTs. Real-life research has
delivered important findings for patients with asthma and
COPD, as well as their treating physicians. Real-life research
has an important role in the incorporation of real-world
evidence into guidelines, and setting quality standards for
patient care.
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