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Risks of poor asthma outcome in 14,405 children and young
people in London
Mark L. Levy 1✉

This is a 12-month retrospective data analysis (2018/19) of asthma risk factors in 350 North West London general practices.
Fourteen thousand four hundred and five of the 482,029 (40% female) children and young people (CYP) had diagnosed asthma.
Exacerbations are as follows: (i) 749 (5%) CYP had 797 hospital admissions; 32 (<1%) had 2–6; (ii) 910 (6%) had 1168 recorded
asthma attacks; 170 (1%) had 2–12; (iii) 1485 (10%) had 2123 oral corticosteroid courses; 408 (3%) had 2–11. Excess short-acting
bronchodilators were prescribed in over half of the CYP. Of the 10,077 (70%) CYP prescribed inhaled corticosteroid preventers, 7279
(72%) were issued with <4 ICS inhaler prescriptions during the year; these CYP accounted for 11% of the admission spells. In all,
30% of CYP had poor symptom control. At least 10% of the CYP having had recent attacks are at risk and dashboards such as those
available in North West London could easily facilitate recognition of risk and optimisation of care.
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INTRODUCTION
The United Kingdom (UK) National Review of Asthma Deaths
(NRAD) (2011–2014)1 identified a number of potentially preven-
table risk factors in those who died, many of which had been
recognised previously2,3. While there has been localised imple-
mentation of some of the NRAD recommendations, to date only 1
of the 19 NRAD recommendations has been implemented
nationally, i.e. the National Asthma and COPD Audit Programme,
which is still to report on children. Sadly, despite the NRAD report
highlighting ongoing preventable factors for asthma deaths, the
UK’s poor record of childhood asthma care persists4,5 with many
examples of preventable asthma attacks6 and preventable child-
hood asthma deaths7–9. In 2015/2016, Bedfordshire Clinical
Commissioning Group (CCG) in England, UK performed a quality
audit4 of 27,587 people of all ages diagnosed with asthma
(prevalence 7%; range 4–12%) to identify the prevalence of some
of the risk factors identified in the NRAD report. The results
identified a wide variation in process of care and presence of risk
factors, including excess short-acting bronchodilator reliever
(short-acting beta-2-agonist (SABA) bronchodilators) and insuffi-
cient inhaled corticosteroid (ICS) controller prescriptions, failure to
issue personal asthma action plans (PAAPs) or to perform annual
reviews or to check inhaler technique.
In North West London (NWL), eight CCGs set up the Whole

Systems Integrated Care (WSIC)10,11 data warehouse. WSIC
provides an integrated care data set, updated twice monthly that
includes information derived from acute, mental health, commu-
nity, primary care and social care services. The WSIC data are
available in de-identified format for research; however it is
uniquely used to generate a dynamic up-to-date summary
integrated care record from primary and secondary care, in the
form of dashboards (called RADARs) accessible by authorised
health and social care professionals involved in a patient’s
treatment, thereby facilitating easy identification of people at
clinical risk (see Supplementary Notes). The RADARs provide an
opportunity to improve clinical decision-making and administra-
tion of National Health Service (NHS) patient care. The asthma
Radar12 for example was designed to enable both generalists and

asthma-trained clinicians to easily identify patients at risk of poor
outcome by classifying patients with the most important risk
factors displayed as visible ‘Red Flag’ markers derived from
published evidence1–3,13. (Supplementary Fig. 1, with fictitious
data for demonstration).
A de-identified version of the WSIC data set was utilised for the

purpose of this study of children and young people (CYP) aged
<19 years. UK general practitioners have utilised computerised
data entry and prescription generating software since the early
1980s. Data have historically been coded in the UK either by
utilising the hierarchical coding system devised by Dr. James Read
or by entering free text; since 2019, the SnoMed system has been
introduced for computerised coding of entries. Data entry by
general practices (GPs) is further influenced by the UK Quality
Outcomes Framework (QOF)14, which is used as a basis for
determining GP payments. WSIC extracts data based on QOF-
defined diagnosis, which in the case of asthma excludes any
patients who have not had any asthma treatment prescribed in
the previous 12 months.
A hypothesis was generated that asthma risk factors identified

in the NRAD persist in the UK. This study aimed to investigate the
current prevalence in NHS GPs of known risk factors for poor
asthma outcome in CYP with doctor-diagnosed asthma meeting
QOF criteria above in the 12 months from April 2018, utilising the
WSIC data in NWL. These risk factors included excess prescription
of SABAs, insufficient prescription of anti-inflammatory medica-
tion, asthma attacks/exacerbations, poorly controlled asthma and
other published risk factors2,3,13.

RESULTS
Data were obtained for all CYP aged ≤18 years from all 350 GPs
within NWL caring for 482,029 (49% female) CYP during the
12 months from April 2018. Twenty-one (6%) of the practices
caring for 29,903 (6%) of the total CYP had no patients diagnosed
with asthma in this age group. Of the CYP, 14,405 (3%), 40%
female, were diagnosed and coded with asthma. Each CCG
cared for a median of 60,253 CYP (interquartile range (IQR):
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39,884–74,386, range 29,824–93,747) with a median of 2068 CYP
patients (IQR: 1035–2428; range 756–2592) coded with asthma.
Each of the 350 practices cared for a median of 1273 CYP (IQR:
786–1764, range 12–5626) with a median of 178 CYP (IQR: 93–265,
range 3–350) in 329 of the practices diagnosed with asthma. The
median prevalence of all CYP with diagnosed asthma in these 8
CCGs was 2.88% (IQR: 2.52–3.38%, range 2.49–3.52%) and within
the practices was 3% (IQR: 2–4% range 0–10%) (see Table 1).

Exacerbations
Exacerbations were defined as hospital admission for asthma
attack or GP-coded entry for asthma attack or GP prescription for a
short course of oral corticosteroids: during the 12 months: (i) 749
(5%) CYP were admitted to hospital for 797 episodes; 32 (<1%) of
these CYP had between 2 and 6 admissions; (ii) 910 (6%) CYP were
coded by the GPs as having had 1168 asthma attacks; 170 (1%)
had between 2 and 12 asthma attacks; (iii) 1485 (10%) CYP had
2123 prescriptions for short courses of oral corticosteroids; 408
(3%) were prescribed between 2 and 11 courses (see Table 2).
While each of the three defined exacerbation events were unique,
it was not possible to determine the level to which these episodes
overlapped.
The hospital costs for the 797 admission spells for acute asthma

during the 12 months were £1,058,117 and are detailed in
Supplementary Table 1, with an average cost per annum for these
admission spells of £73.45 per registered patient coded with
asthma.

Prescriptions
Of the 14,405 CYP diagnosed with asthma, 12,332 (86%) were
prescribed a total of 35,427 SABA bronchodilator inhalers ranging
between 1 and 22 per patient in the previous 12 months, with
5342 (43%), 1336 (11%) and 98 (1%) prescribed more than 3, 6 and

12 SABA inhalers in the 12 months; i.e. 43, 11 and 1% of these CYP
were prescribed more than 12, 23 and 46 doses of SABA per week,
respectively. The frequencies of and absolute numbers of SABA
inhalers prescribed by the CCGs and variation between CCGs and
practices is shown in Supplementary Table 2 and Supplementary
Figs. 2 and 3. A multiple regression analysis of the SABA
prescriptions in this population failed to demonstrate a statistically
significant relationship between the number of SABA prescriptions
and asthma exacerbations.
Of the 14,405 CYP coded with asthma, 4328 (30%) were not

prescribed any ICSs either alone or in combination with a long-
acting bronchodilator (long-acting beta-2-agonist) inhaler during
the 12 months; i.e. 292 (28%), 2655 (28%) and 1381 (35%) of the
CYP aged 0–≤5, >5–≤14 and ≥15–<19 years, respectively. Of the
10,077 CYP prescribed preventer inhalers, 7279 (72%) were issued
with <4 ICS inhaler prescriptions during the year, and the numbers
of ICS inhalers prescribed ranged from 1 to 24 per child per year.
Overall, only 49% of the authorised repeat preventer medication
prescriptions for these 14,405 children were collected from the
doctor’s surgeries; range across the 8 CCGs was between 44 and
55%. Those children who collected <4 ICS preventer inhalers in
the 12 months accounted for 11% of the admission spells in the
8 CCGs (see Table 3).

Other
There was considerable variation in recorded provision of PAAPs
in the 329 practices (median 60%, IQR: 39–76%; Supplementary
Table 3). It was not possible to establish the nature or quality of
these plans nor of the training or qualifications of those providing
them. On average, only 57% of the CYP patients with asthma in
NWL had evidence in their practice record of having an annual
asthma review (Supplementary Table 3).
Of the 13,372 CYP aged >5 years, inhaler technique was

recorded in 8360 (63%), of whom the majority (93%) were

Table 1. Numbers of children and young people (CYP) diagnoseda with asthma in 350 general practices in North West London in the 12 months
from April 2018.

Gender Details 0–<5 years 5–≤14 years 15–<19 years Total

Female Total CYP 74,057 115,559 45,195 234,811

Asthma 404 3557 1708 5669

Median % prevalence (Q1, Q3) 0.55 (0.4, 0.6) 3.08 (2.5, 3.6) 3.85 (3.26, 4.20) 2.41 (1.2, 2.7)

Male Total CYP 77,981 121,416 47,809 247,206

Asthma 629 5861 2246 8736

Median % prevalence (Q1, Q3) 0.74 (0.6, 0.96) 4.62 (4.11, 5.61) 4.70 (4.20, 5.48) 3.53 (3.02, 4.03)

Q1, Q3 25th and 75th quartiles, CYP children and young people (aged ≤18 years).
aCoded in practice computer with an asthma diagnosis.

Table 2. Age distribution of children and young people (CYP) diagnosed with asthma who had asthma exacerbations during 12 months (from
April 2018).

Ages
in years

Totals
diagnosed

≥1 (%) Hospitala

admissions
≥2 (%) Hospitala

admissions
Codedb with
≥1 (%) attacks

Codedb with ≥2
(%) attacks

Prescribedc ≥1 (%)
courses OCS

Prescribedc ≥2 (%)
courses OCS

0–≤5 1033 99 (10) 8 (1) 95 (9) 19 (2) 202 (20) 69 (7)

>5–≤14 9418 502 (5) 18 (0.2) 651 (7) 135 (1) 1012 (11) 271 (3)

>14–<19 3954 148 (4) 6 (0.4) 164 (4) 16 (0.5) 271 (7) 68 (2)

Total 14,405 749 (5) 32 (0.2) 910 (6) 170 (1) 1485 (10) 408 (3)

CYP children and young people ≤18 years, OCS oral corticosteroids.
aFrom hospital discharge data.
bCoded in General Practitioner records as having had an asthma attack.
cGeneral Practitioner prescriptions for short courses of oral corticosteroids.

ML Levy

2

npj Primary Care Respiratory Medicine (2021)     3 Published in partnership with Primary Care Respiratory Society UK

1
2
3
4
5
6
7
8
9
0
()
:,;



recorded as having good technique. It was not possible to verify
whether the inhaler technique was checked by someone trained
to do so. Of those 2706 CYP (19%) who had their current asthma
control measured during the study year, using the validated
Asthma Control Test (ACT) score15, 815 (30%) had scores ≤19 (i.e.
were poorly controlled when assessed).

DISCUSSION
Despite the poor record for childhood asthma outcomes in the UK
and 5 years after the publication of the UK NRAD), at least 1485
(10%) of this population of CYP, having had recent attacks, and
30% with poor current control (ACT ≤19) remain at risk of poor
outcomes (see Table 2), of whom at least 408 (3%) are at risk of
potential life-threatening asthma attacks. See Box 2-2 GINA and
table 14 SIGN/BTS guideline2,3. While numbers of deaths due to
asthma in 0–24-year olds in England and Wales seems to have
reduced16, the majority of deaths in this age group are
preventable1. By identifying those at risk of poor outcomes and
optimising their care, both unscheduled care for asthma and
avoidable deaths can be reduced.
Nearly 6 years after the NRAD report1 and subsequent high

profile UK child death inquest reports7–9, 19% of the NWL CYP
were prescribed excess SABA inhalers known to be potentially
harmful when used regularly17,18, with at least 1% potentially at
risk of life-threatening attacks due to excess SABA prescription
and at least 3% having had two or more recent attacks1–3,19,20.
That 49% of the 14,405 CYP coded with a diagnosis of asthma
were prescribed <4 ICS inhalers in the 12 months and that a third
of those who had an asthma control test in the year were poorly
controlled is of concern.
While data for all of the practices in NWL was extracted, 21 (6%)

had no CYP diagnosed with asthma. It was not possible to
establish whether any CYP in these practices were being treated
with asthma medication without a diagnosis; a problem noted in a
UK study of >600 children being treated for asthma, 25% of whom
were not coded on the practice asthma registers21. As with any
database study, the quality of WSIC data extracted depends upon
that entered by the clinicians. The laboratory data are imported
directly from laboratory sources, prescribing data are almost 100%
accurate, apart for the few that may be issued manually when
visiting patients at home and not updated on the practice
computer systems. This study utilised real-life data recorded in
primary and secondary care. Compared with England and Wales,

asthma in CYP is underdiagnosed in NWL. The prevalence ranged
from 2.53 to 3.52%, which is considerably lower than figures
published by Bloom et al.22, where the average UK prevalence in
children aged <5, 5–11 and 12–17 years was 1.6, 6.83 and 7.96%,
respectively. This low prevalence may be partly explained by the
way GP-diagnosed asthma is classified in the UK QOF used for
payment of GPs23 and due to possible underdiagnosis for example
in the 21 practices who had no CYP cases coded with an asthma
diagnosis. The WSIC database extracts data for people coded with
chronic disease according to the QOF definitions, i.e. asthma is
confirmed if the record is coded with asthma and there has been a
prescription in the previous 12 months. It was not possible (due to
budget) to extract data for patients treated with asthma
medication who were not coded with an asthma diagnosis.
The definition, for the purpose of this study, for asthma

exacerbations included hospital admissions and/or GP-coded
episodes of asthma attacks and/or GP prescriptions for short
courses of oral corticosteroids. While prescriptions for OCS are
used as an outcome and/or a marker for an attack in most
published studies investigating asthma medications and care24,
these may not always be prescribed appropriately25. In this
population of CYP, at least 5% had suffered from severe asthma
attacks (i.e. had been admitted to hospital); however, it is unclear
how many of the 1485 children prescribed 2123 short courses of
oral prednisolone had severe attacks without being admitted to
hospital. A common problem in the UK is that severity of asthma
attacks is not often assessed objectively1, as recommended in the
current SIGN/BTS guideline, table 173. While there is uncertainty of
the level of overlap in those classified with exacerbations, it is clear
from this data that not all asthma exacerbations were coded as
such by the general practitioners, making it difficult to identify
those in need of a post exacerbation review as recommended in
NICE26 and the SIGN/BTS3 guidelines.
Utilising prescriptions alone as a measure of quality is clearly

insufficient; ideally this needs to be combined with verified
assessment of inhaler technique and adherence to prescribing
advice, which cannot be done when retrospectively analysing
computerised records. The use of numbers of prescriptions for
SABA as a risk factor for poor asthma outcome1,19 could be
challenged in the UK where some doctors routinely prescribe
salbutamol regularly, and furthermore it has become common
practice in paediatrics for example to prescribe unlicenced, non-
evidence based ‘weaning doses’ comprising 10 puffs of salbuta-
mol SABA 4–6 hourly for up to 5 days post attacks27. However, this
practice is potentially unsafe and there are increasing levels of
evidence that >3 SABA prescriptions a year are associated with
increased attacks, hospital admissions and deaths17,18,28. Four or
more prescribed ICS inhalers in 12 months was chosen as a
convenient measure of the minimum annual number of ICS
inhalers required (e.g. beclomethasone inhalers, 200 doses at 1
puff twice a day). Therefore, the 11–14% of CYP prescribed <4 ICS
(see Table 3) admitted for asthma attacks may be an under-
estimate of those collecting insufficient ICS (i.e. if 12 a year should
have been collected e.g. where one device a month was required
according to the dose prescribed) or not adhering to their
prescribed dosages. The study identified that 30% of these CYP
were not prescribed any preventer inhalers during the 12 months;
however, it was not possible to determine what proportion of
these children accounted for the admission spells. However, one
Australian study found that 17–60% of CYP with varying levels of
asthma severity who had not previously been prescribed ICSs
accounted for hospital admissions29. Therefore, it is likely that this
study has underestimated the consequences of under-prescribing
ICSs in CYP with asthma.
Recorded provision of an asthma personal action plan and

annual asthma reviews (including checking inhaler technique) are
two of the criteria for payment of practices under the QOF, and
while the provision of plans and reviews in this sample of practices

Table 3. Admission spells of those children and young people who
were prescribed <4 inhaled preventer inhalers in 12 months.

CCGs Total CYP with
diagnosed asthma

Prescribed <4 ICS
inhalers in
12 months, n (%)

Admission spells in
those prescribed <4
ICS inhalers in
12 months, n (%)

1 2176 1096 (50) 153 (14)

2 756 336 (44) 45 (13)

3 2337 1287 (55) 103 (8)

4 1119 546 (49) 58 (11)

5 1960 1053 (54) 95 (9)

6 2458 1160 (47) 158 (14)

7 2592 1330 (51) 126 (10)

8 1007 471 (47) 59 (13)

Total 14,405 7279 (51) 797 (11)

CCG Clinical Commissioning Group, CYP children and young people ≤18
years, ICS inhaled corticosteroids.
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is considerably higher than in previously published UK data1, the
type or quality of provision of these plans or reviews cannot, from
this data, be verified, nor whether these items were simply
recorded as completed. Furthermore, as many health care
professionals are unable to correctly use and therefore assess
inhaler technique30, the quality of the inhaler technique assess-
ments detailed within the database cannot be verified.
Under-prescription of preventer medication1,31,32 and over

prescribed SABA1,2,17–20 are well-recognised risk factors for poor
outcomes (including death), and in the case of children, failure of
parents to collect medication6 or attend for reviews1,9 are
indications of possible safeguarding issues9, which should be
recognised for further investigation by clinicians.
That 93% of CYP whose inhaler technique was tested was

recorded as ‘good’ was a very surprising finding given the
evidence in the literature that most people cannot use their
inhalers correctly33. Furthermore, neither the method used nor the
level of training of those health care professionals who recorded
the inhaler technique in these CYP could be ascertained.
The costs of 797 admission spells reported in this study relates

only to those patients coded with an asthma diagnosis; however,
the numbers of CYP admitted who were being treated with
asthma medication and not coded with asthma could not be
ascertained. Lo et al.21,34 showed that about 25% of children
treated were not coded with asthma by their GPs; therefore, the
data probably underestimate the true prevalence of asthma and
cost of admissions in NWL.
The data in this population of CYP in NWL demonstrate that

excess prescribing of SABAs and under-prescription of preventer
medication persists despite evidence that this is unsafe practice. In
those prescribed insufficient ICS, there was an association with
increased numbers of severe asthma attacks requiring hospitalisa-
tion in this childhood population. Research has demonstrated
well-known risks of poor outcomes35, including death due to
overuse of regular SABA and benefits of even small doses of
ICS31,36. With such persuasive evidence available, it is time for all
involved in commissioning and delivering asthma care to take
action to reduce morbidity and save lives. A real-time national
system for collecting and collating asthma data immediately
available for clinicians, such as the unique WSIC Radar dashboards
in NWL (see Supplementary Notes and Supplementary Fig. 1)
could facilitate easy identification of those at risk. Asthma care
must be provided by appropriately trained individuals who
understand that an attack signifies a failure of management
requiring identification and optimisation of modifiable risk factors.
This approach has resulted in improved quality of life, reduced
unscheduled care, reduced deaths and substantial financial
savings in Finland37–39.

METHODS
This was a retrospective GP and hospital data analysis over 12 months from
April 2018 of the NWL WSIC data warehouse10,12, which was set up and
funded by a NWL Collaboration of eight CCGs. Using unique NHS
identification number linkage, computerised data are extracted twice
monthly for 2.2 million patients from >400 provider organisations,
including 350 GP practices, 2 mental health and community trusts and
all acute providers. Patients and practices have the option of withholding
consent to share their data.
A fully de-identified version of the WSIC data delivered by the Imperial

Health Care Partnership with WSIC called Discover-Now40 is available for
research. In addition, uniquely, the data are used to facilitate real-time
clinical and administrative decision-making. This is accessible to authorised
health and social care professionals involved in patients’ treatment
through a number of data dashboards (called RADARs), including an
asthma RADAR12 (Supplementary Fig. 1). This combination of dynamic up-
to-date clinical data used both for research and clinical care is the only
such system in the UK and possibly the world.

The WSIC data were used to describe the NWL prevalence of asthma risk
factors in CYP1, such as excess prescriptions for SABA relievers and
insufficient preventer medication and unscheduled care for exacerbations.
For the purpose of this study that utilised real-life data entered by general
practitioners and their staff, exacerbations were defined in three ways, i.e.
those people: (i) admitted to hospital (derived from actual hospital
discharge data coded as acute asthma attacks) and/or (ii) coded by the GPs
on their computers as having had asthma attacks and/or (iii) prescribed
short courses of oral corticosteroids by the GPs or their staff. The Discover-
NOW senior data analyst extracted and summarised the data for this study
using Microsoft SQL server 2012 and Microsoft Excel.
Favourable ethics approval was secured in October 2018 to use the

Discover-NOW Research Platform for research purposes for a period of 5
years. The REC reference is 18/WM/0323 and the IRAS project ID is 253449.
This research successfully secured local R&D approval to proceed from the
NWL Data Research Access Group in August 2019.

Reporting summary
Further information on research design is available in the Nature Research
Reporting Summary linked to this article.

Received: 21 August 2020; Accepted: 7 December 2020;

REFERENCES
1. National Review of Asthma Deaths. Why asthma still kills: the National Review of

Asthma Deaths (NRAD) Confidential Enquiry report. http://www.rcplondon.ac.uk/
sites/default/files/why-asthma-still-kills-full-report.pdf (2014).

2. Global Initiative for Asthma (GINA). The Global Strategy for Asthma Management
and Prevention. http://www.ginasthma.org (2019).

3. Scottish Intercollegiate Guideline Network (SIGN) & the British Thoracic society
(BTS). British guideline on the management of asthma. https://www.sign.ac.uk/
sign-158-british-guideline-on-the-management-of-asthma.html (2019).

4. Levy, M. L. et al. A review of asthma care in 50 general practices in Bedfordshire,
United Kingdom. npj Prim. Care Respir. Med. 28, 29 (2018).

5. Shah, R., Hagell, A. & Cheung, R. International comparisons of health and well-
being in adolescence and early adulthood. https://www.nuffieldtrust.org.uk/files/
2019-02/1550657729_nt-ayph-adolescent-health-report-web.pdf (2019).

6. Levy, M. L., Ward, A. & Nelson, S. Management of children and young people
(CYP) with asthma: a clinical audit report. npj Prim. Care Respir. Med. 28, 16 (2018).

7. Carney, T. Regulation 28 statement in the matter of Tamara Mills (Deceased).
https://www.judiciary.gov.uk/wp-content/uploads/2016/01/Mills-2015-0416.pdf
(2015).

8. Radcliffe, S. Regulation 28 Statement in the matter of Michael Uriely (deceased).
https://www.judiciary.gov.uk/wp-content/uploads/2017/03/Uriely-2017-
0069_Redacted.pdf (2017).

9. Radcliffe, S. Regulation 28 Statement in the matter of Sophie Holman (Deceased).
https://www.judiciary.uk/wp-content/uploads/2019/05/Sophie-Holman-2019-
0035_Redacted.pdf (2019).

10. Bottle, A. et al. How an electronic health record became a real-world research
resource: comparison between London’s Whole Systems Integrated Care database
and the Clinical Practice Research Datalink. BMC Med. Inf. Decis. Mak. 20, 71 (2020).

11. North West London Collaboration of Clinical Commissioning Groups. Whole
Systems Integrated Care (WSIC) dashboards and information sharing. https://
www.nwlondonccgs.nhs.uk/professionals/whole-systems-integrated-care-wsic-
dashboards-and-information-sharing (2020).

12. North West London Collaboration of Clinical Commissioning Groups. Whole Sys-
tems Integrated Care (WSIC) dashboards: asthma radar. https://nhsnwlondon.3.
dev.fourplc.com/sites/nhsnwlondon/files/uploadedfiles/4comadmin/files/Asthma
%20Radar%20-%20User%20Guide%20-%20v1_0.pdf (2018).

13. Reddel, H. K. et al. GINA 2019: a fundamental change in asthma management:
Treatment of asthma with short-acting bronchodilators alone is no longer
recommended for adults and adolescents. https://erj.ersjournals.com/content/
53/6/1901046.long (2019).

14. National Institute for Health and Care Excellence (NICE). NICE Quality and Out-
comes Framework indicator. https://www.nice.org.uk/standards-and-indicators/
qofindicators (2019).

15. Nathan, R. A. et al. Development of the Asthma Control Test: a survey for
assessing asthma control. J. Allergy Clin. Immunol. 113, 59–65 (2004).

16. Shaw, D. E., Gaynor, C. M. & Fogarty, A. W. Changes in asthma mortality in
England and Wales since 2001. Thorax 74, 1174–1175 (2019).

ML Levy

4

npj Primary Care Respiratory Medicine (2021)     3 Published in partnership with Primary Care Respiratory Society UK

http://www.rcplondon.ac.uk/sites/default/files/why-asthma-still-kills-full-report.pdf
http://www.rcplondon.ac.uk/sites/default/files/why-asthma-still-kills-full-report.pdf
http://www.ginasthma.org
https://www.sign.ac.uk/sign-158-british-guideline-on-the-management-of-asthma.html
https://www.sign.ac.uk/sign-158-british-guideline-on-the-management-of-asthma.html
https://www.nuffieldtrust.org.uk/files/2019-02/1550657729_nt-ayph-adolescent-health-report-web.pdf
https://www.nuffieldtrust.org.uk/files/2019-02/1550657729_nt-ayph-adolescent-health-report-web.pdf
https://www.judiciary.gov.uk/wp-content/uploads/2016/01/Mills-2015-0416.pdf
https://www.judiciary.gov.uk/wp-content/uploads/2017/03/Uriely-2017-0069_Redacted.pdf
https://www.judiciary.gov.uk/wp-content/uploads/2017/03/Uriely-2017-0069_Redacted.pdf
https://www.judiciary.uk/wp-content/uploads/2019/05/Sophie-Holman-2019-0035_Redacted.pdf
https://www.judiciary.uk/wp-content/uploads/2019/05/Sophie-Holman-2019-0035_Redacted.pdf
https://www.nwlondonccgs.nhs.uk/professionals/whole-systems-integrated-care-wsic-dashboards-and-information-sharing
https://www.nwlondonccgs.nhs.uk/professionals/whole-systems-integrated-care-wsic-dashboards-and-information-sharing
https://www.nwlondonccgs.nhs.uk/professionals/whole-systems-integrated-care-wsic-dashboards-and-information-sharing
https://nhsnwlondon.3.dev.fourplc.com/sites/nhsnwlondon/files/uploadedfiles/4comadmin/files/Asthma%20Radar%20-%20User%20Guide%20-%20v1_0.pdf
https://nhsnwlondon.3.dev.fourplc.com/sites/nhsnwlondon/files/uploadedfiles/4comadmin/files/Asthma%20Radar%20-%20User%20Guide%20-%20v1_0.pdf
https://nhsnwlondon.3.dev.fourplc.com/sites/nhsnwlondon/files/uploadedfiles/4comadmin/files/Asthma%20Radar%20-%20User%20Guide%20-%20v1_0.pdf
https://erj.ersjournals.com/content/53/6/1901046.long
https://erj.ersjournals.com/content/53/6/1901046.long
https://www.nice.org.uk/standards-and-indicators/qofindicators
https://www.nice.org.uk/standards-and-indicators/qofindicators


17. Hull, S. A. et al. Asthma prescribing, ethnicity and risk of hospital admission: an
analysis of 35,864 linked primary and secondary care records in East London. npj
Prim. Care Respir. Med. 26, 16049 (2016).

18. Nwaru, B. I. et al. Overuse of short-acting β-2-agonists in asthma is associated
with increased risk of exacerbation and mortality: a nationwide cohort study of
the global SABINA programme. Eur. Respir. J. https://doi.org/10.1183/
13993003.01872-2019 (2020).

19. Suissa, S., Blais, L. & Ernst, P. Patterns of increasing beta-2-agonist use and the risk
of fatal or near-fatal asthma. Eur. Respir. J. 7, 1602–1609 (1994).

20. Suissa, S. et al. A cohort analysis of excess mortality in asthma and the use of
inhaled beta-agonists. Am. J. Respir. Crit. Care Med. 149, 604–610 (1994).

21. Lo, D. K. et al. Lung function and asthma control in school-age children managed
in UK primary care: a cohort study. Thorax 75, 101–107 (2020).

22. Bloom, C. I., Saglani, S., Feary, J., Jarvis, D. & Quint, Jennifer K. Changing pre-
valence of current asthma and inhaled corticosteroid treatment in the UK:
population-based cohort 2006–2016. Eur. Respir. J. 53, 1802130 (2019).

23. National Institute for Health and Care Excellence (NICE). The Quality and Out-
comes Framework 2019-20. https://digital.nhs.uk/data-and-information/data-
collections-and-data-sets/data-collections/quality-and-outcomes-framework-qof/
quality-and-outcome-framework-qof-business-rules/quality-and-outcomes-
framework-qof-business-rules-v42-2019-2020-baseline-release (2020).

24. Reddel, H. K. et al. An official American Thoracic Society/European Respiratory
Society statement: asthma control and exacerbations: standardizing endpoints
for clinical asthma trials and clinical practice. Am. J. Respir. Crit. Care Med. 180,
59–99 (2009).

25. Bush, A., Levy, M. & Fleming, L. Steroid-filled rant: or another fashion accessory?
Arch. Dis. Child. https://doi.org/10.1136/archdischild-2020-319462 (2020).

26. National Institute for Health and Care Excellence (NICE). Asthma: diagnosis and
monitoring of asthma in adults, children and young people. NICE guideline NG80.
Methods, evidence and recommendations. https://www.nice.org.uk/guidance/
ng80 (2017).

27. Levy, M. L. et al. Conflicting asthma guidelines cause confusion in primary care.
https://www.bmj.com/content/360/bmj.k29/rr-8 (2018).

28. Bloom, C. I. et al. Asthma-related health outcomes associated with short-acting
β2-agonist inhaler use: an observational UK study as part of the SABINA Global
Program. Adv. Ther. https://doi.org/10.1007/s12325-020-01444-5 (2020).

29. Khan, M. S., O’Meara, M. & Henry, R. L. Background severity of asthma in children
discharged from the emergency department. J. Paediatr. Child Health 39,
432–435 (2003).

30. Plaza, V., Giner, J., Rodrigo, G. J., Dolovich, M. B. & Sanchis, J. Errors in the use of
inhalers by health care professionals: a systematic review. J. Allergy Clin. Immunol.
Pract. 6, 987–995 (2018).

31. Suissa, S., Ernst, P., Benayoun, S., Baltzan, M. & Cai, B. Low-dose inhaled corti-
costeroids and the prevention of death from asthma. N. Engl. J. Med. 343,
332–336 (2000).

32. Suissa, S. & Ernst, P. Inhaled corticosteroids: impact on asthma morbidity and
mortality. J. Allergy Clin. Immunol. 107, 937–944 (2001).

33. Sanchis, J., Gich, I. & Pedersen, S. Systematic review of errors in inhaler use: has
patient technique improved over time? Chest 150, 394–406 (2016).

34. Levy, M. L. & Fleming, L. Asthma reviews in children: what have we learned?
https://doi.org/10.1136/thoraxjnl-2019-214143 (2020).

35. Stanford, R. H., Shah, M. B., D’Souza, A. O., Dhamane, A. D. & Schatz, M. Short-
acting beta-agonist use and its ability to predict future asthma-related outcomes.
Ann. Allergy Asthma Immunol. 109, 403–407 (2012).

36. Suissa, S., Ernst, P. & Kezouh, A. Regular use of inhaled corticosteroids and the
long term prevention of hospitalisation for asthma. Thorax 57, 880–884 (2002).

37. Haahtela, T. et al. A 10 year asthma programme in Finland: major change for the
better. Thorax 61, 663–670 (2006).

38. Haahtela, T., von Hertzen, L., Mäkelä, M. & Hannuksela, M. Finnish Allergy Pro-
gramme 2008-2018-time to act and change the course. Allergy 63, 634–645
(2008).

39. Haahtela, T., Valovirta, E., Bousquet, J. & Mäkelä, M. The Finnish Allergy Programme
2008–2018 works. Eur. Respir. J. https://doi.org/10.1183/13993003.00470-2017
(2017).

40. Discover Now - the Health Data Research Hub for Real World Evidence in the UK.
https://imperialcollegehealthpartners.com/what-we-do/discover-now/ (2019).

ACKNOWLEDGEMENTS
The author acknowledges the work involved in extracting and summarising the data
from WSIC by Zia Ul-Haq, Tahereh Kamalati and Amanda Lucas from Discover-NOW;
and Rachel Meadows and Kavitha Saravanakumar of Whole Systems Integrated Care
(WSIC) for their input into the background detail for this paper and permission to use
Supplementary Fig. 1. Dr Duncan Keeley and Professor Andrew Bush provided helpful
comments on an earlier version of the paper. This study was supported by
AstraZeneca UK which was commissioned from Discover-NOW, Imperial College
Health Partners.

COMPETING INTERESTS
M.L.L. reports personal fees from Teva, Astra Zeneca, Novartis, non-financial support
and other from GINA, personal fees from Chiesi, grants from Conzorcio Futuro In
Ricerca, personal fees from Soar Beyond, Orion Pharmaceuticals, Menarini
pharmaceuticals, Napp Pharmaceuticals, GSK, personal fees from National Services
for Health Improvement (a company providing services for general practices (Expert
Nurse Reviews)), non-financial support from Asthma and COPD (Joint) Lead for Whole
Systems Integrated Care (WSIC) North West London, personal fees from Trudel
Pharmaceuticals, outside the submitted work. He is also Editor Emeritus of the npj
Primary Care Respiratory Medicine but has no role nor influence in any decisions
regarding publication.

ADDITIONAL INFORMATION
Supplementary information is available for this paper at https://doi.org/10.1038/
s41533-020-00215-7.

Correspondence and requests for materials should be addressed to M.L.L.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://creativecommons.
org/licenses/by/4.0/.

© The Author(s) 2021

ML Levy

5

Published in partnership with Primary Care Respiratory Society UK npj Primary Care Respiratory Medicine (2021)     3 

https://doi.org/10.1183/13993003.01872-2019
https://doi.org/10.1183/13993003.01872-2019
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/quality-and-outcomes-framework-qof/quality-and-outcome-framework-qof-business-rules/quality-and-outcomes-framework-qof-business-rules-v42-2019-2020-baseline-release
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/quality-and-outcomes-framework-qof/quality-and-outcome-framework-qof-business-rules/quality-and-outcomes-framework-qof-business-rules-v42-2019-2020-baseline-release
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/quality-and-outcomes-framework-qof/quality-and-outcome-framework-qof-business-rules/quality-and-outcomes-framework-qof-business-rules-v42-2019-2020-baseline-release
https://digital.nhs.uk/data-and-information/data-collections-and-data-sets/data-collections/quality-and-outcomes-framework-qof/quality-and-outcome-framework-qof-business-rules/quality-and-outcomes-framework-qof-business-rules-v42-2019-2020-baseline-release
https://doi.org/10.1136/archdischild-2020-319462
https://www.nice.org.uk/guidance/ng80
https://www.nice.org.uk/guidance/ng80
https://www.bmj.com/content/360/bmj.k29/rr-8
https://doi.org/10.1007/s12325-020-01444-5
https://doi.org/10.1136/thoraxjnl-2019-214143
https://doi.org/10.1183/13993003.00470-2017
https://imperialcollegehealthpartners.com/what-we-do/discover-now/
https://doi.org/10.1038/s41533-020-00215-7
https://doi.org/10.1038/s41533-020-00215-7
http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Risks of poor asthma outcome in 14,405 children and young people in London
	Introduction
	Results
	Exacerbations
	Prescriptions
	Other

	Discussion
	Methods
	Reporting summary

	References
	Acknowledgements
	Competing interests
	ADDITIONAL INFORMATION




