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ABSTRACT
Background Acute exacerbations of asthma are common 
in children, however, treatment decisions for severe 
exacerbations are challenging due to a lack of robust 
evidence. In order to create more robust research, a 
core set of outcome measures needs to be developed. In 
developing these outcomes, it is important to understand 
the views of clinicians who care for these children in 
particular, views that relate to outcome measures and 
research priorities.
Methods To determine the views of clinicians, a total of 
26 semistructured interviews based on the theoretical 
domains framework were conducted. These included 
experienced clinicians from emergency, intensive care and 
inpatient paediatrics across 17 countries. The interviews 
were recorded, and later transcribed. All data analyses 
were conducted in Nvivo by using thematic analysis.
Results The length of stay in hospital and patient- focused 
parameters, such as timing to return to school and normal 
activity, were the most frequently highlighted outcome 
measures, with clinicians identifying the need to achieve a 
consensus on key core outcome measure sets. Most research 
questions focused on understanding the best treatment options, 
including the role of novel therapies and respiratory support.
Conclusion Our study provides an insight into what 
research questions and outcome measures clinicians view 
as important. In addition, information on how clinicians 
define asthma severity and measure treatment success 
will assist with methodological design in future trials. 
The current findings will be used in parallel with a further 
Paediatric Emergency Research Network study focusing 
on the child and family perspectives and will contribute to 
develop a core outcome set for future research.

INTRODUCTION
An acute exacerbation of asthma, in children, 
is a common reason for emergency depart-
ment (ED) presentation and subsequent 

admission to hospital.1 Hospital admissions 
for asthma are increasing and are associated 
with a significant economic burden.2–4 While 
many children have mild to moderate exacer-
bations and are discharged home, a recently 
published study of 14 029 children presenting 
to Australasian EDs found that 36% of chil-
dren with acute asthma are admitted to 
hospital, with 1.1% requiring paediatric inten-
sive care unit admission (PICU).5 In addition, 
recent studies document increasing PICU 
admission for severe acute asthma world-
wide.4 Despite this concerning scenario, the 
evidence base informing treatments for these 
high- risk patients with severe presentations is 
weak.6 Current knowledge is limited due to 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ Acute exacerbations of asthma are common in chil-
dren, however, treatment decisions for severe ex-
acerbations are challenging due to a lack of robust 
evidence.

WHAT THIS STUDY ADDS
 ⇒ An understanding of clinician perspectives relating 
to important outcome measures and research ques-
tions in acute exacerbations of asthma.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ The current findings will be used in parallel with a 
further Paediatric Emergency Research Network 
study focusing on child and family perspectives to 
develop an internationally agreed core outcome set 
for future research in trials of acute severe asthma 
in children.
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a lack of adequate sample size in existing trials, a wide 
range of treatment options and variation in both clinical 
management practice and outcome measures use.3 7 8

As such, there is a need to develop a core outcome 
set for trials in this population to enable collation and 
systematic review of high- quality and comparable trial 
results. The process to define core outcomes for a spec-
ified study population has been outlined by the Core 
Outcome Measures in Effectiveness Trials initiative.9 A 
working group within the Paediatric Emergency Research 
Network (PERN), an international umbrella collab-
orative acute care research network, has been estab-
lished to determine a core outcome set for acute severe 
asthma in children.10 The primary aim of this paper is to 
describe the views of clinicians in identifying important 
outcome measures. The secondary aim is to understand 
important research priorities and explore the underlying 
behaviours and knowledge used by clinicians to define, 
treat and reassess asthma.

Findings from this study will allow the development 
of a comprehensive list of outcome measures relevant 
to research in this field. These outcomes will be aligned 
with those identified by parents and children and will be 
combined to inform a future Delphi study to generate 
a core outcome set. This will enable the development 
of consensus guidelines and standardised protocols 
for randomised controlled trials in this important 
condition.10

METHODS
Study design
We conducted clinician interviews across multiple hospi-
tals and countries and included multiple specialties. The 
focus was to understand how and why clinicians treat 
asthma in the way they do, including identifying what 
clinicians perceive as important in both research ques-
tions and outcome measures.

Theoretical framework
Methodological orientation and theory
In order to change behaviour, there is a need to explore 
the underlying drivers of current practice. The theo-
retical domains framework (TDF), underpinned by 
behavioural change theories, provides a structured and 
comprehensive framework to understand the different 
elements of behavioural change, thus allowing for more 
effective implementation research.11 Broadly speaking, 
the TDF covers the following domains: knowledge, 
skills, social/professional role and identity, belief about 
capabilities, belief about consequences, motivation and 
goals, memory, attention and decision process, environ-
mental context, social influences, emotion and behav-
ioural regulation.11 Based on this framework, interview 
questions were formulated according to each domain 
to ensure a breadth of understanding of why clinicians 
assess and manage asthma in the way they do. The ques-
tions were formulated initially by the research working 

group to cover what was identified as the key questions 
for understanding asthma and research and outcome 
priorities. This was then compared with the outline of 
the TDF to ensure all components were covered. This 
was then refined by the initial research working group; 
including researchers (CG, SC, FB and SD) with final 
interview questions based on consensus. For each inter-
view, to allow for comprehensive data collection at the 
end of each interview an open- ended question was asked 
‘is there anything else on this topic or thoughts around 
this topic you would like to add or ask?’. This component 
was also transcribed and used in analysis of the data as 
per the rest of the data set.

The semistructured interview allowed flexibility within 
the components of the interview and included collection 
of demographic features of participants. The questions 
(online supplemental appendix 1) explored how clini-
cians define an acute severe exacerbation of asthma in 
children, the relative clinician- perceived importance 
of different outcomes and aspects of clinical care, and 
opinions on priorities for future research. The interview 
format was not modified during the interview process.

Participant selection and sampling
Experienced clinicians in paediatric emergency medi-
cine, intensive care and inpatient paediatrics across 17 
countries were recruited through convenience sampling 
from the PERN asthma group by email. The total number 
of recipients of the initial email was 27. Each member 
from the group was asked to either participate or invite 
another clinician (such as intensive care paediatric physi-
cians, emergency physicians, general and respiratory 
paediatricians) within their local health network to partic-
ipate. In order to have a diverse view, a maximum of five 
clinicians in one country and no more than two clinicians 
from the same hospital were included. This recruitment 
process commenced to ensure adequate diversity both 
geographically across the globe and to ensure representa-
tion, where possible, across both high- income and low- 
middle income counties (table 1). Once this was ensured 
we continued with interviews, until thematic saturation 
was reached. Interview data were analysed after the first 
10 interviews, and after then every 5 interviews thereafter.

Each participant received an invitation letter with 
a participant information sheet from the principal 
investigator (CG). A total of twenty- six interviews were 
conducted; twenty one interviews were conducted 
using Zoom videoconferencing12 and recorded, two 
interviews which were conducted face to face at the 
primary researcher’s own hospital. Three interviews were 
completed with the exchange of written questions and 
answers: two participants preferred written documenta-
tion due to English as a second language, and one due to 
unreliable internet service. All interviews were recorded 
and transcribed by a professional transcription service. 
The interviewees with each type of interview method are 
denoted in Table 1. Verbal consent was obtained at the 
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commencement of each interview. No potential inter-
viewees refused consent and no interviewees withdrew 
from the study.

Two of the interviewees were colleagues of the prin-
cipal investigator working in the same healthcare system. 
To mitigate interview bias a general email was sent to 
all emergency physicians, intensive care physicians and 
general paediatric clinicians. The two interviewed were 
those that expressed interest and availability to partici-
pate. The same set of questions was asked as was done 
for all other interviewees and the interview recorded 
and transcribed verbatim. All other interviewees were 
unknown to the investigator prior to this study.

Researcher characteristics and reflexivity
The research team has reflected on our sociodemo-
graphic, cultural and educational backgrounds and the 
influence on our data collection and interpretation. 
The lead author (CG) is an Australian medical specialist 

having completed both her medical degree and specialist 
qualifications in paediatrics. This study comprised part 
of her PhD and she is experienced in contributing to 
multicentre research in the field of acute, severe asthma. 
During the data collection and analysis for this study, 
the lead author worked as a paediatric emergency physi-
cian at a major hospital in Adelaide Australia and was 
a PhD candidate at University of Adelaide. The second 
author is a bicultural (Chinese/Australian), PhD quali-
fied researcher with 10 years’ experience in triangulation 
research combining quantitative and qualitative methods. 
The rest of the authors represent a geographically diverse 
group of clinicians across the globe, all working clinically 
within paediatric emergency medicine and collectively 
with extensive experience in both qualitative and quan-
titative research. Interviews were only conducted by the 
lead author and data analysis was conducted by the first 
and second authors.

Table 1 Characteristics and demographics of interview participants in alphabetical order‡

Country Specialty Practice setting Years of experience

America Emergency physician Tertiary >15

Argentina Paediatrician Tertiary 5–10

Australia Paediatric emergency physician* Tertiary >10

Australia General paediatrician* Tertiary 5–10

Australia Intensive care physician Tertiary >10

Australia Emergency physician Tertiary 0–5

Canada Paediatric emergency physician Tertiary >10

China Paediatrician† Tertiary >10

Costa Rica Paediatrician Tertiary 5–10

Costa Rica Paediatric respiratory physician Tertiary 5–10

India Paediatric emergency physician Tertiary 5–10

India Paediatric emergency physician Tertiary 5–10

New Zealand Paediatric emergency physician Tertiary >10

New Zealand General paediatrician Tertiary >10

Paraguay Paediatric emergency physician Tertiary 0–5

Qatar Paediatric emergency physician Tertiary 5–10

Romania Paediatric emergency physician Secondary 5–10

Singapore Paediatric emergency physician Tertiary >10

South Korea Paediatric allergist† Tertiary >10

Spain Paediatric emergency physician Secondary 5–10

Switzerland Paediatric emergency physician Tertiary >10

South Africa Paediatric emergency physician Tertiary 5–10

Tanzania Paediatrician† Tertiary 0–5

United Kingdom Emergency physician Secondary >10

United Kingdom Paediatric intensivist Tertiary 5–10

Uruguay Paediatric intensivist Tertiary 5–10

All other interviews these were conducted via ZOOM conference software.
*These interviews occurred in person at researcher’s primary place of work.
†These occurred via written correspondence.
‡Tertiary and secondary refers to the capacity of the hospital to either be a specialist paediatric hospital, with access to a wide range of medical and surgical 
specialties and most commonly a paediatric intensive care unit or secondary where a paediatric patient would be seen in ED but if unwell or requiring complex care 
would need to be referred. For this study, the interviewees denoted themselves as working at a tertiary or secondary hospital.
ED, emergency department.
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Data analyses
The recordings of interviews were deidentified and 
transcribed by a central secure academic transcription 
service (www.gotranscript.com). The transcripts were 
then sent to the interviewer for review. Once checked 
and approved, transcripts were uploaded into NVivo V.12 
to assist with data analysis (18 March 2020, QSR Interna-
tional, London, UK).

Detailed inductive analysis occurred on raw data. 
Data were then categorised into themes that were then 
mapped to the TDF.13 The two researchers (CG/YX) 
independently reviewed the transcribed interviews. Text 
relevant to more than one theme were cross- indexed. 
Coding was discussed after the first five interviews to 
ensure consistency. Discrepancies were identified, 
discussed and consensus was reached.

Within themes, all subthemes were defined, and 
reported as the number of times the thematic concept 
was coded. Verbatim quotation for themes are high-
lighted in results and online supplemental appendix 2.

Patient and public involvement
Patients or the public were not involved in the design, 
or conduct, or reporting, or dissemination plans of our 
research.

This paper is reported according to the Standards for 
Reporting Qualitative Research.14

RESULTS
Interviews were conducted between December 2018 and 
August 2020. Demographic characteristics, location of 
clinical practice and method of interviewing for each 
participant are outlined in table 1. The average interview 
duration was 33 min (range from 15 to 60 min). Interviews 
conducted via written communication were excluded 
from the timing range reported. Overall themes are 
outlined in table 2 and are reported with reference to the 
TDF which they are mapped. Several dominant themes 
were identified and the subthemes within each have been 
outlined. The results outlined below report the domi-
nant themes with regard to the primary aim of this study, 
to explore outcome priorities and the secondary aims of 

Table 2 Overview of themes and subthemes characterised by theoretical domain framework and presented in hierachy of the 
number of interviews in which dominant theme/subtheme was mentioned

Theoretical domains framework Themes Subthemes

Knowledge Definition of asthma History
Clinical examination
Age
Excluding differential diagno
Response to treatment
Reference to guidelines

Defining severity of asthma Level of consciousness
Oxygen saturations
Observations
Whole picture
Scoring system
Reference to guidelines
Need to put IV in
Parental concern

Treatment decisions for escalated treatment Clinical features
Experience
Knowledge of research

Environmental context and resources Access to resources
Access to Intensive care

Skills/beliefs about capabilities Belief in clinical practice guidelines
Belief in ability of treatment to work

Motivation and goals Measurement of treatment success Improving observations
Avoiding of consequences
Patient centred goals

Emotion Perceived unwellness of child
Deteriorating child

Social influences Similar treatments to colleagues
Legacy of treatments

Behavioural regulation Practice change

Beliefs about consequences Avoiding consequences
Best treatment regime

Social/professional role and identity Similar treatments to colleagues
Perception of staff skill set
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both identifying research questions and how clinicians 
define asthma and severity and response to treatment.

Dominant theme: defining asthma and severity of asthma 
(knowledge)
The subthemes identified in defining an asthma exacerba-
tion in descending order of frequency were history, clin-
ical examination, age, excluding differential diagnosis, 
use of local guidelines and response to treatment. A peak 
flow meter was only mentioned in one interview as being 
in routine use. There was variation in the age range from 
when an asthma exacerbation was considered, with age 
ranging from 2 to 5 years old. No interviewee considered 
asthma exacerbation as a diagnosis in children younger 
than 2 years old. While asthma severity was viewed as a 
combination of features, the dominant subtheme associ-
ated with severe or life- threatening asthma exacerbation 
was the level of consciousness.

A child that’s agitated, distressed or drowsy makes me more 
concerned that I'm dealing with severe asthma. Uruguay, 
Paediatric Intensivist.

Other subthemes included oxygen saturations, obser-
vations and the number of an asthma score. The value 
of oxygen saturations considered as a sign of severe 
exacerbation ranged from 90% to 94%. Three asthma 
scoring systems were identified, the Pulmonary Respira-
tory Assessment Measure (PRAM)15 the Pulmonary 
Index score16 and the Wood and Downe’s score.17 The 
use of the scores was identified as both guiding treatment 
choices and measuring success and clinical response to 
treatments.

It’s throughout our whole department and it’s part of our 
EMR. It has a direct order entry. It’s all based on PRAM 
scoring and then automatic order- filling based on that. 
Switzerland, Emergency Physician.

Dominant theme: drivers of treatment decisions (knowledge)
There were similarities among providers in the first- line 
treatments for children with non- severe asthma, with all 
clinicians mentioning supplemental oxygen and short- 
acting beta agonists. There was some variability regarding 
the indication for steroids in mild- moderate asthma. 
There was considerable variation in the management of 
severe asthma: when discussing the use of a particular 
intravenous agent, the drivers of using escalated therapy 
and how the outcomes of treatment were measured 
(Knowledge, Motivation and Goals). Reasons for varia-
tion were attributed to personal clinical experience and 
knowledge of the existing literature.

My experience with magnesium is [that] it seems to be 
[a] safe and effective therapy. Australia, Paediatric 
Emergency Physician
 

I'm probably using aminophylline more in the last one to 
two years for the severe critical asthma that’s going to ICU. 
Australia, Emergency Physician
 

Changed threshold of using IV/Oral corticosteroids. In the past 
reserved them only for patients who did not respond initially 
to therapy. Nowadays prescribe them to any patient with an 
exacerbation needing a hospital visit. Based on some research 
I had read at some point. Tanzania, Emergency Physician

The complexity of treatment decisions was highlighted 
as outlined below.

I would say that the decision is probably influenced by the 
time of the shift, whether it’s day or night, whether there’s a 
space where … [in] the ward or they're going to be needing 
ED for a long time, what the feeling of the nurses is. Costa 
Rica, Respiratory physician

There were different opinions on when respiratory 
support therapies such as the use of high flow nasal 
cannulae and non- invasive ventilation were used. (Skills/
belief about capabilities)

We give high flows or at least more flows of oxygen, that 
might improve their oxygenation. Helping them with some 
PEEP, might help them decrease, at least, their work of 
breathing. Costa Rica, Paediatrician
 

Then as far as non- invasive ventilation like BiPAP or 
CPAP, those are usually applied if we continue to have a 
child that shows signs of poor ventilation. South Korea, 
Paediatric allergist

A dominant theme was the need for admission and the 
likelihood of Intensive Care admission if the children 
required IV therapy. (Emotion/motivation, goals and 
social influences)

If you are on an infusion of whatever your choice of the day 
is, in our hospital, that means you go to intensive care. New 
Zealand, General Paediatrician
 

It’s very [very] hard to discharge a child who I've given 
intravenous treatment to because fear of judgment by my 
peers. Australia, Emergency Physician

The theme of limited access to resources, particularly 
in availability of high flow or access to intensive care, was 
more apparent in low- income and middle- income coun-
tries (Environmental context and resources).

The circuit we use is a single- use circuit. That is the only 
problem with high- flow nasal cannula, but being a third- 
world country, the problem in certain patients, it won't be 
affordable. India, Paediatric Emergency Physician
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Dominant theme: measurements of successful treatment 
(motivation and goals)
There were three subthemes that encapsulated the way 
clinicians identified treatment success by: Improvement 
in the clinical status during an observational period, mini-
misation of the need for invasive ventilation and meeting 
patient- centred goals. With respect to clinical improve-
ment, the most common goal was the work of breathing, 
although this measure was often combined with general 
improvement in mental status and hypoxia.

The work of breathing in terms of respiratory rate, use of 
accessory muscles is lessening. Then I think the treatment is 
successful. Australia, Emergency Physician

In contrast, physicians in less- well resources regions 
expressed an opinion that escalation of therapy was 
usually instituted to avoid respiratory failure requiring 
mechanical ventilation, respiratory arrest and death.

All we are trying to prevent is the cardiac arrest ultimately. 
India, Paediatric Emergency Physician

Patient- centred goals emphasised the importance of 
making the child feel more comfortable and diminishing 
the concern of staff and parents.

Makes the child feel more comfortable. They feel calmer, 
and their look and their symptoms settle down. Australia, 
General Paediatrician

Dominant theme: research goals and outcome measures 
(goals and skills)
Participants outlined several research themes and 
outcome measures outline in Table 3. In addition, figure 1 
reflects the dominant themes of outcome measures by 
years of experience. The more experienced clinicians all 
highlighted length of stay as an outcome measure, with 
the less experienced clinicians focusing more on disposi-
tion from ED. All clinicians across the years of experience 
highlighted the importance of including patient- related 
outcome measures. Table 4 provides suggestions for 
future research questions and important trial outcome 
measures are listed in Table 5 . Verbatim examples of 
each research question are provided in online supple-
mental appendix 2.

In addition, clinicians have emphasised the importance 
of a consensus for key core outcome measures, including 
factors perceived as important by children and fami-
lies. This also included the need to consider how core 
outcomes would differ in different economic and social 
settings. It was commented on that higher mortality rates 
and severity at presentation in lower socioeconomic 
countries would affect the outcome and research goals 
identified.

Well, they die before we can take care of them. They die. 
They just simply die… If you make a trial in that country 
or in that country, outcomes are different than I guess in 
Australia or in Uruguay. Uruguay, Paediatric Intensivist

Dominant themes around future research from clini-
cian’s perspective were categorised into three main areas: 
defining entrance into studies, identifying important 
outcome measures for clinical trials and determining 
important research questions.

With regard to entrance into studies, dominant themes 
included an understanding of different asthma pheno-
types, the clinical diagnosis of asthma and defining 
severity of an acute exacerbation.

Table 3 Outcome measures and research questions 
mapped to the domain of goals and skills from the TDF 
and ordered by number of interviews in which theme was 
mentioned

Outcome priorities Length of stay parameters
Patient disposition from ED
Patient- related outcomes
Rate of complications
Using a validated score
Length of non- invasive ventilation (NIV) and 
invasive ventilation (IV)
How much treatment was needed
Death and respiratory arrest

Entrance into 
studies

Understanding different phenotypes
Defining severity for an acute exacerbation
How asthma is defined

Research 
questions

Diagnosis and 
classification

Peak flow usefulness
Aligning guideline
Identifying those with secondary pneumonia
Point of care US

Treatment goals Respiratory function
Target oxygen level
Prevention of exacerbations

Treatment options Best IV therapy
Nebulised magnesium/heliox/intramuscular 
epinephrine/ketamine
Steroids
NIV and high flow
Use of IV therapy on the ward
Role of Ipratoprium Bromide
Efficacy of asthma care plan

ED, emergency department; TDF, theoretical domains framework.

Figure 1 Dominant outcome measures identififed by years 
of experience of clinician. ED, emergency department.
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You have the severe obese asthmatics that have a completely 
different phenotype to significant severe eosinophilic 
asthmatic. I guess you need to rule out which group of 
asthmatic[s] you want to study and what is your aim of the 
study. Costa Rica, Paediatrician
 

Is getting a clear definition of what asthma is and that’s 
probably the biggest challenge in these studies is like what 
are we calling asthma and making sure that, that’s defined, 

then the people running the trials are getting the same 
groups of kids in. Australia, General Paediatrician

DISCUSSION
This study explored the priorities in research questions 
and outcome measures for children with acute exacer-
bations of asthma. This was examined by using the TDF 
to gain an understanding of how clinicians diagnosed 
asthma, classified severity management decisions and 
measurement of success (or otherwise) of the treatment 
administered. Findings from this study can now be used 
to help us prioritise specific research areas in paediatric 
acute asthma and inform investigators about the use of 
relevant patient populations and how to best assess treat-
ment response.

Diagnostic criteria for acute exacerbation of asthma in 
children varied between clinicians. It is common that indi-
viduals have different understanding or interpretation of 
a concept however, without internationally recognised 
criteria to diagnose the severity of acute asthma in the 
ED setting, it is challenging to systematically examine the 
quality of practice including treatments, outcomes and 
costs.

Respondents have suggested some common features 
useful in defining entry criteria for future asthma studies. 
These include a minimum age of 2 years, and the need 
for definitions of asthma to include components from 
medical history (such as a previous salbutamol respon-
sive wheeze episode) and examination findings such as 
respiratory distress or work of breathing.

Further, for trials in severe asthma exacerbations, it 
is important to standardise the assessment of severity. 
Asthma scores were a popular choice, as they allow for 
both measurement as study entry criteria and a way to 
measure change. The use of asthma scores is wide-
spread in some regions (particularly North America 
and Europe) however, robust validation is lacking.3 18 19 
Experienced clinicians described the utility of altered 
conscious state as a marker for critical illness; however, 
this is not routinely captured in most asthma scores. In 

Table 4 Research questions in each of the dominant themes with examples

1. Treatment options What is the best IV bronchodilator therapy and in what order should the IV options be given?
What is the utility of NIV and high flow?
Which steroid is ‘best’ for exacerbations of asthma, what dosing?
What are the risks of giving IV therapy on the ward?
What is the role of nebulised magnesium?
What is the role of ketamine?
How does ipratropium help prevent admission or escalation of care in an acute exacerbation of asthma?
What is the role of IM epinephrine?
What is the role of Heliox?

2. Diagnosis and classification What is the usefulness of peak flow in diagnosis and classification of severity?
How do you identify those with secondary pneumonia? What is the utility of point of care ultrasound?
What should an international clinical practice guideline look like and what are the research goals?

3. What are reasonable treatment goals? For clinical parameters including respiratory function?
What should be the target oxygen level?

4. Questions related to families and children What are ways in which you can prevent asthma exacerbations?
How do you ensure knowledge translation of asthma care plans?

IV, invasive ventilation; NIV, non- invasive ventilation.

Table 5 Outcome measures in each of the dominant 
themes

1. Length of stay Hospital length of stay
PICU length of stay

2. Patient flow/
disposition

Disposition from ED
Rate of repeated attendance in ED 
or primary care

3. Duration of treatment Length of non- invasive and 
invasive treatment

4. Patient- related 
outcomes

Time to return to normal activity
Time to return to school
Financial impact on families for 
example, time off work
Patient feeling better
Resolution of symptoms

5. Rate of 
complications

Complications from IV treatment
Toxicity from salbutamol—how 
much is too much?
Long- term outcomes

6. Using a validated 
score

In trials, as an outcome measure to 
compare different treatments
For predicting outcomes

7. How much treatment 
was needed

Frequency of interventions
Need to escalate therapy

8. Death and 
respiratory arrest

Rate of occurrence

ED, emergency department; IV, invasive ventilation; PICU, 
paediatric intensive care unit.
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addition, the measurement properties of this symptoms/
sign are not well explored.

It was more common that clinicians from low- income 
and middle- income countries (LMIC) reported need 
to manage more severe or life- threatening disease and 
how treatment decisions may be influenced by cost. 
This is likely multifactorial and reflects accessibility and 
affordability of high- quality timely healthcare. It is clear 
that there needs to be better understanding of how cost 
impacts families or clinicians’ choices of treatment and 
that treatment choices that are more readily used in 
low- income and middle- income countries, for example, 
subcutaneous or intramuscular epinephrine need to 
feature in trial design.

This study has reiterated the variability of treatment 
options outlined in previous research6 7 and provided 
some depth of understanding for it. It has been found 
that the clinicians often relied on their clinical guidelines 
as their knowledge basis, along with their colleagues’ 
opinions to guide their treatment decisions. A presump-
tion was made by the clinicians that these guidelines were 
based on evidence although this was not verified and 
there continues to exist significant disparity in guidelines 
both within countries and internationally.

Hospital length of stay was the most commonly 
suggested outcome measure, and has been regularly used 
in paediatric asthma studies.8 As an outcome parameter, 
the length of stay is easy to measure, impacts families 
and hospitals, and has clear fiscal implications. However, 
length of stay may not necessarily reflect the outcome 
from treatment only, but also may be influenced by histor-
ical factors, time of day, or local hospital policies (eg, 
requiring hospital admission and/or PICU admission 
after IV therapy) and affordability in countries without 
easily accessible free healthcare for children. Important 
considerations relevant to patients and families include 
the impact of treatment and hospitalisation on a child 
and their family unit.

LIMITATIONS
It is recognised that there is a small number of respond-
ents per region and the representation from low- income 
and middle- income countries and non- English- speaking 
participants was small. It would be important when 
defining research questions to consider how these would 
be useful or transferable to low- income and middle- 
income families. However, data saturation was reached 
adding confidence to these findings. This study is also 
limited to the view of professionals and further work is 
required to refine findings and include the view of fami-
lies and children.

CONCLUSION
This study has gathered opinions and priorities of expe-
rienced clinicians from different geographical regions 
on which children with acute asthma should participate 
in future trials, how we should measure response to 

treatments and what research areas should be prioritised. 
This study also highlights the importance of tailoring the 
use of research outcomes to local clinical and socioec-
onomic circumstances and geographic context of the 
patient.

The current findings will be used in parallel with a 
further PERN study focusing on the child and family 
perspectives. These will contribute to develop a core 
outcome set for future research.
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Appendix 1 

Interview schedule and questions with reference to the Theoretical Domains 

Framework. 

o What	 were	 the	 measures/signs	 that	 you	 use	 to	 decide	 a	 child	 should	 be	

classified	 as	 experiencing	 an	 acute	 severe	 exacerbation	 of	 asthma?	

(Knowledge)	

o What	 factors	 do	 you	 use	 to	 decide	 if	 the	 child	 warrants	 use	 of	 IV	

bronchodilators,	 high-flow	 nasal	 oxygen,	 or	 non-invasive	 ventilation?	

(Knowledge)	

§ Does	 access	 to	 resources	 influence	 the	 treatment	 you	 use?	

(Environment	context	and	resources)	

§ Do	you	feel	you	have	the	necessary	skills	to	administer	the	treatment	

regime	you	think	should	be	used?	(Skills/belief	about	capabilities)	

o What	parameters	or	clinical	symptoms	signs	are	you	trying	to	change	by	use	

of	 IV	 bronchodilator,	 high-flow	 nasal	 oxygen,	 or	 non-invasive	 ventilation?	

(Motivation	and	goals)	

§ Does	 concern	 around	 child	 deteriorating	 and	 needing	 invasive	

ventilation	 influence	 your	 decision-making	 regarding	 starting	

second-line	treatment?	(Emotion)	

o How	do	you	decide	which	treatment	regime	to	use?	

§ Local	guidelines?	

• What	do	you	think	your	local	guidelines	are	based	on?	

§ Consensus	 amongst	 colleagues	 in	 your	 department?	 (Social	

influences)	

§ Personal	experience?	

§ Knowledge	of	current	research	data?		

§ Have	you	 changed	your	practice	 in	 the	 last	1-2	years?	 In	 the	 last	5	

years,	if	yes,	what	was	this	based	on?	(Behavioural	regulation)	

o Do	you	feel	you	use	“the	best”	treatment	regime?		Why	do	you	think	this	is	

the	best	treatment	regime?	(Beliefs	about	consequences)	

o How	similar	do	you	think	your	treatment	is	to	that	given	by	your	colleagues?	

(Social/professional	role	and	identity)	

§ In	the	same	department?	In	the	same	hospital?	Internationally?	

§ If	there	are	differences	–	why	do	these	differences	exist?	

o How	do	you	define	treatment	success?	(Motivation	and	goals)	
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o If	 we	 were	 doing	 research	 looking	 at	 how	 well	 a	 treatment	 worked	 in	

children	 with	 acute/severe	 asthma	 what	 outcomes	 would	 you	 think	 are	

important?	(Goals	and	skills)	

§ Why	are	these	outcomes	important?	

§ What	information	do	you	need	or	questions	do	you	need	answering	

from	research	to	help	you	manage	this	condition?		
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Appendix 2: Research questions with verbatim quotes 

 

1. Treatment options     

What is the best IV therapy and in what order should the IV options be given? 

“Why are we giving these patients a dose of magnesium just to make the number better? What effect is 

it having on the patient? Those kinds of things, we do it because we think it's the right thing to do, but 

do we have evidence that it actually makes a critical difference?” Paediatric Intensivist, United 

Kingdom 

 

“Can we identify patients where aminophylline for example would work better than magnesium or 

where it should be given earlier, and why are we giving magnesium only as a second line and not first 

up “ Paediatric Intensivist, Australia 

 

“Perhaps there’s a role for some way to know what child might respond to a certain bronchodilator 

versus another”. Emergency Physician, America 

 

“Each child with asthma has a large individual difference so statistical data requires a large number 

and a lot of effort  to understand individual difference responses to treatment”. Emergency Physician, 

China 

 

 

 

What is the utilization of NIV and high flow? 

“Use of non-invasive ventilation and high flow. To my reading, there hasn't been a lot of research into 

the roles of those therapies in acute severe asthma. I don't use them. I don't have much experience with 

them and I haven't read much research around them. That might be something that would be useful to 

clarify, that utility or non-utility of those therapies” Emergency Physician, Australia 

 

“Since the high flow became available, so it is questionable what are we really doing with that and 

why” Emergency Physician, New Zealand 

 

“Is high-flow cannula really making an impact or not, which non-invasive system has the better 

results” Emergency Physician, Costa Rica 

 

For high flow. “there isn’t evidence to augment one way or another, it would be good to focus on 

which is the best way to ventilate patients rather than pharmological treatment”. Emergency Physician 

Spain 

 

Which steroid is “best” for exacerbations of asthma, what dosing? 
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“We go for hydrocort or if the child is coming into PICU very sick, we go for methylpred. There should 

be some consensus, like we'll be able to know which is definitely better. Instead of giving oral pred, 

whether we can give hydrocort itself in the initial dose so that we can avoid the child entering into the 

PICU or avoiding admissions.” Emergency Physician, India 

 

“I know there has been studies done but again there is huge confusion about for example using 

nebulized steroids in the treatment of acute asthma” Respiratory physician, Costa Rica 

 

What are the risks of giving IV therapy on the ward? 

“Whether it's an evidence gap or clarification around if the- a guideline about when you're giving IV 

and mag sulphate recommendations about where that should be monitored, because that would have a 

big impact” General Paediatrician, Australia 

 

“If you’re on an infusion, you/re not going to the ward. That creates a problem, which may be a driver 

for giving bolus and hoping you get better and staying on inhaled medication versus starting an 

infusion” Emergency Consultant, New Zealand 

 

What is the role of nebulized magnesium? 

“The effectiveness hasn't nebulized anything when you're that sick. Does it get in? Does it really make 

a difference? Are we using the right drugs?” Paediatric Intensivist, United Kingdom 

 

“I'd like a definitive answer on magnesium, which I don't think we have yet. BTS suggests adding it to 

your nebulized therapy, if your nebulized therapy” Emergency Physician, United Kingdom 

 

“I would like more evidence on use of nebulized magnesium” Emergency Physician, Argentina 

 

What is the role of ketamine? 

“I would also love to see-- I know there's case studies and a few reports and stuff about it, but does a 

low dose ketamine preventive admissions, or PICU admissions or intubations on some of these kids?” 

Emergency Physician, Canada 

 

“Does low dose ketamine prevent admissions, or PICU admissions or intubations in some of these 

kids?”  Paediatric emergency physician, Canada 

 

 

 

How does Atrovent help in an acute exacerbation of asthma? 

“I'm not sure if there is evidence out there for the use of Atrovent [Ipratropium] in your mild to 

moderate, rather than moderate to severe asthmas.” Emergency Physician, Australia 
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What is the role of IM adrenaline? 

“The important thing there is, is there a role so that early administration of IM adrenaline because 

again, my practice is that's something that I do late in the kid that I'm really worried about when I'm 

preparing to intubate” Emergency Physician, Australia 

 

What is the role of Heliox? 

“I’m a big fan of Heliox, I'd quite like to know whether that doesn't make any difference or not” 
Paediatric Intensivist, United Kingdom 

 

 

2. Diagnosis and classification 

 

What is the usefulness of peak flow in diagnosis and classification of severity? 

“We are not as such using any peak flow meters in the ER. Obviously, it's very difficult to use in less 

than five-year-old kids, but in adolescents and older kids, if it is useful and we can use it for the 

management, it will be good to know.” Emergency Physician, India 

 

“One idea is to use it in the older ones, and compare the differences in the first two hours of 

treatment” Emergency Physician, Argentina 

 

“In research I think pulmonary function tests would be important (like spirometry). I think they’re 
important as they provide a more objective measure of response to therapy” Emergency Physician, 

Tanzania 

 

How do you identify those with secondary pneumonia? 

“Yes, I’d like to hear things like some of the more precision stuff comes in to identify a marker of 

infection or bacterial involvement versus non-bacterial involvement” Emergency Physician, Canada 

 

What is the utility of point of care US? 

“Point of care ultrasound in asthmatics. Is there a difference in a diaphragmatic excursion in terms of 

those kids that are much more severe versus less severe?” Emergency Physician, Canada 

 

Working towards an international alignment of clinical practice guidelines and research goals? 

“I think it will be very helpful to help us all to align our guidelines” Emergency Physician, Singapore 

 

“But it’s really worth to work collaboratively between networks in different settings, that in my 

opinion, is a priority of research:” Emergency physician, Uruguay 

 

 

3. What are reasonable treatment goals? 

 

For clinical parameters including respiratory function? 
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“I would love to have a device that tells me what's going on when I deliver a treatment. measure of 

respiratory function at a moment in time, and then repeatedly or continuously, that tells me I'm starting 

to improve this patient. Now, lung compliance, gas exchange, energy expenditure of the patient, they're 

changing.” Paediatric Intensivist, Australia 

 

 

What should be the Target oxygen level? 

“Oxygen saturation is one important thing. I mean people say, some say it's 93, so I'm sure that there's 

not so bad outcomes if you set it under 90.” Emergency Physician, Singapore 

 

4. Questions related to families and children 

 

Prevention of exacerbation 

“Something more feasible like pharmacological formulation or a nutritional formulation because the 

problem with preventer therapy is compliance, and if the compliance is poor, they end up in emergency 

some way or the other.” Emergency Physician, India 

 

Knowledge translation of asthma care plans 

“As to what to do, and then advise them to follow up with primary care, or with the respiratory nurse, 

or respiratory department, or wherever it's managing. Has that actually made any difference, or not? 

Are people doing it? If they are doing it, does it make a difference? Frankly, I don't know whether it 

makes any difference or not.” Emergency Physician, United Kingdom 
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