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Indicator development programme
Asthma: CPRD data report

This paper includes the results from using CPRD data to test the feasibility of the draft indicators for asthma.
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[bookmark: _Toc206595933]Objective
[bookmark: _Hlk210638603]To use Clinical Practice Research Datalink (CPRD Aurum March 2025 (Version 2025.03.001) [Data set]. Clinical Practice Research Datalink. https://doi.org/10.48329/6570-ge08) to test the feasibility of 2 new indicators in development by the NICE indicator programme. CPRD is a real-world research service supporting retrospective and prospective public health and clinical studies. It collects anonymised patient data from a network of GP practices across the UK for 18 million currently registered patients.
[bookmark: _Toc206595934]Background
In September 2023, the Indicator Advisory Committee (IAC) discussed stratifying indicators to focus on the delivery of annual reviews to high-risk patients within a system with finite resource. They recommended an initial focus on people with COPD, but at the September 2024 IAC the indicator was not progressed because it did not identify a specific enough population. Asthma was chosen as a potentially more suitable condition for new indicators focussing on high-risk patients.
Additionally, the September 2024 IAC discussed an update to an existing indicator on objective tests around the time of asthma diagnosis. During the consultation on the proposal, the NHSE respiratory team highlighted the need for ‘…a greater focus on review of asthma control and action plan and the steps that should be taken if control is sub-optimal.’
In March 2025, the IAC approved progression of the following indicators to consultation and testing as potentially suitable for use in the QOF:
GID-IND10338: The percentage of patients with asthma on the register with a risk factor for poor outcomes, who have had an asthma review in the preceding 12 months that includes an assessment of asthma control, a recording of the number of exacerbations, an assessment of inhaler technique and a written personalised action plan.
GID-IND10339: The percentage of patients with asthma aged 12 years or over with a risk factor for poor outcomes who are prescribed MART.
[bookmark: _Toc206595935]Methodology 
[bookmark: _Hlk198649930]NICE undertook preliminary CPRD analysis to explore the percentage of patients on the asthma register at risk of poor outcomes (including death, hospital admission, and the need for out-of-hours contacts or visits to an emergency department for asthma exacerbations). Risk factors for poor outcomes were defined according to BTS/NICE/SIGN guideline NG245 recommendation 1.15.1 (but omitting non-adherence to medicines), with the addition of risk factors based on smoking status and the presence of several comorbidities associated with poor outcomes. This definition identified 82% of patients on the register. A modified definition using 6+ instead of 3+ prescriptions per year for short-acting beta2 agonist (SABA) inhalers returned 76% of patients. A further modified definition based on 2+ prescriptions per year for oral corticosteroids (OCS) OR 3+ prescriptions per year for SABAs, and removing all other risk factors, returned 47% of patients.
After presenting these findings to the IAC, it was agreed that further analysis was needed. This paper presents the new analysis.
Indicator 1: Annual reviews (high risk patients)
CPRD Aurum was used to extract data on patients on the asthma register (as defined by QOF indicator AST005) as of 31 March 2024. From this cohort we explored the number of patients with 1 or more of the following risk factors:
2 or more prescriptions for OCS in the 12 months preceding the start of the reporting period.
6+ prescriptions for SABA inhalers in the 12 months preceding the start of the reporting period.
A record of 2 or more visits to an ED with a diagnosis of asthma in the 12 months preceding the start of the reporting period.
A record of any hospital admissions with a diagnosis of asthma in the 12 months preceding the start of the reporting period.
In those patients with a risk factor, we examined the provision of an annual review in the preceding 12 months.
Indicator 2: MART (high risk patients)
CPRD Aurum was used to extract data on patients on the asthma register (as defined by QOF indicator AST005) aged 12 years or over as of 31 March 2024. From this cohort we explored the number of patients with 1 or more risk factor (risk factors as defined in indicator 1 above).
In those patients with a risk factor, we examined the prescription of maintenance and reliever therapy (MART).
[bookmark: _Toc206595936]Data validation
CPRD data yielded broadly similar results to other data sources, including:
Population prevalence of asthma was 6.08%, compared with 6.53% in QOF 2023/4.
2+ prescriptions for OCS in the previous year was 9.5%, compared with 14% in a report by Asthma UK (2020).
6+ prescriptions for SABA inhalers in the previous year was 21.8%, compared with 25% in a study by De Simoni et al. (2022) and 15% (for 7+ SABAs) in a study by Janson et al. (2020).
2 or more visits to an ED in the previous year:
1) coded generically (i.e. not specifically for asthma) was 6.9%.
2) [bookmark: _Hlk198734197]coded specifically as attending for asthma, or coded generically but with an asthma/lower respiratory tract infection (LRTI) code on the same day was 0.9%. 
3) coded specifically as attending for asthma was 0.7%. From HES figures quoted in a report by Asthma + Lung UK (2025), the number of repeat attenders at A&E for asthma in 2023/24 was 130,350. As a percentage of people on the QOF asthma register 2023/24 (3,886,879), this equates to 3.35%.
Any hospital admissions in the previous year:
1) coded generically (i.e. not specifically for asthma) was 6.2%. 
2) coded specifically as admission for asthma, or coded generically but with an asthma/LRTI code on the same day was 1.2%.
3) coded specifically as admission for asthma was 0.7%. A study by Price et al. (2016) found that when comparing a dataset of asthma patients from CPRD and HES, characteristics were similar except for inpatient admissions for asthma, which were higher with HES data (1.2%) than with CPRD data (0.3%).
Asthma review in the previous year:
· 66.3% of people with asthma aged 6+ and 1 of the risk factors (i.e. 2+ corticosteroids OR 6+ SABAs OR 2+ asthma-related ED visits OR any asthma-related hospital admission) had an asthma review in the previous year, compared with 64.6% of all asthma patients regardless of risk in QOF 2023/4 (AST007).
[bookmark: _Toc206595937]Results 
Table 1: Risk factors for poor outcomes (including death, hospital admission, and the need for out-of-hours contacts or visits to an emergency department for asthma exacerbations)
Total all age registered population as of 31.03.24 = 13,693,601
	
	No. of patients aged 6+
(pts aged 12+ in brackets)
	% patients aged 6+
(pts aged 12+ in brackets)

	Total study population – people registered for the full reporting period, and the 12 months prior
	12,931,843 (11,876,677)
	100.0%
(86.7%)

	People with asthma
	833,159
(786,175)
	100.0%
(94.4%)

	2+ prescriptions for OCS in the previous year
	79,323
(77,080)
	9.5%
(9.8%)

	6+ prescriptions for SABA inhalers in the previous year
	181,303
(175,696)
	21.8%
(22.3%)

	2+ ED visits (generic)
	 58,479
(54,154)
	7.0%
(6.9%)

	2+ ED visits (asthma specific, or generic + same-day asthma/LRTI diagnosis)
	 7,674
(7,046)
	0.9%
(0.9%)

	2+ ED visits (asthma specific)
	 5,542
(5,148)
	0.7%
(0.7%)

	Hospital admission (generic)
	 50,856
(48,627)
	6.1%
(6.2%)

	Hospital admission (asthma specific, or generic + same-day asthma/LRTI diagnosis)
	 10,618
(9,702)
	1.3%
(1.2%)

	Hospital admission (asthma specific)
	 5,681
(5,195)
	0.7%
(0.7%)

	People with any of the following risk factors: 2+ OCS OR 6+ SABA OR 2+ asthma-related ED visits OR any asthma-related hospital admission
	234,253
(226,096)
	28.1%
(28.8%)
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Table 2: Annual review for people with asthma aged 6+ at risk of poor outcomes*
* Based on 2+ OCS OR 6+ SABA OR 2+ asthma-related ED visits OR any asthma-related hospital admission between 01.04.23 and 31.03.24
	
	No. of patients
	% patients

	Asthma review in the reporting period
	 155,317
	66.3%

	Assessment of asthma control in the reporting period
	 162,153
	69.2%

	Recording of the number of exacerbations in the reporting period
	 161,403
	68.9%

	Assessment of inhaler technique in the reporting period
	 79,645
	34.0%

	Written personalised action plan in the reporting period
	 153,167
	65.4%

	Asthma review in the reporting period that includes an assessment of asthma control, a recording of the number of exacerbations and a written personalised action plan.
	 145,171
	62.0%

	Asthma review in the reporting period that includes an assessment of asthma control, a recording of the number of exacerbations, an assessment of inhaler technique and a written personalised action plan.
	 69,645
	29.7%





Table 3: MART for people with asthma aged 12+ at risk of poor outcomes*
* Based on 2+ OCS OR 6+ SABA OR 2+ asthma-related ED visits OR any asthma-related hospital admission between 01.04.23 and 31.03.24
	
	No. of patients
	% patients

	Prescribed MART in the reporting period – definition 1 
(prescription for an inhaled corticosteroid [ICS]/formoterol combination inhaler)
	120,379
	53.2%

	Prescribed MART in the reporting period – definition 2 
(prescription for an ICS/formoterol combination inhaler plus a SNOMED code for MART started/provided)
	5,158
	2.3%





[bookmark: _Toc206595938]Key findings 
The data show that most CPRD findings were broadly aligned with validation sources. When compared to HES data, CPRD data for hospital admissions for asthma may be comparable, however ED visits for asthma may be underestimated.
The definition of ‘at risk of poor outcomes’ (i.e. 2+ OCS OR 6+ SABA OR 2+ asthma-related ED visits OR any asthma-related hospital admission) equated to 28% of people with asthma aged 6 or over (29% of people with asthma aged 12 or over).
NHS England provided feedback on the use of prescribing data as a risk factor, with concerns around prescription counts exceeding 6-10:
“If more than 6-10 counts of a prescription are required, then this would cause GP suppliers issues with the size and complexity of returning this data. In discussion with the GP suppliers, there could be some room for development if a higher quantity of prescriptions are required to be able to purely “count number of prescriptions” a patient has had in a time window. However, this would need to be discussed at the time it wanted to be implemented, and it would not be guaranteed to work in their system following discovery and development. From our experience it is unlikely that GP suppliers would prioritise this type of work too, and therefore we would not recommend this type of count logic if it is to exceed a prescription count of 6-10.”
CPRD data indicates that the provision of annual reviews to people with asthma aged 6+ with a risk factor for poor outcomes (66.3%) is similar to the provision of reviews for all people with asthma regardless of risk in QOF 2023/24 (64.6%).
Of the individual elements within the annual review, assessment of asthma control, recording of the number of exacerbations, and a written personalised action plan were all provided to over 60% of people with a risk factor for poor outcomes. However, an inhaler technique check was provided to only 34.0% of people with a risk factor for poor outcomes. This aligns with a study from Asthma + Lung UK (2022), which found that 27% of people with uncontrolled asthma had their inhaler technique checked.
Using CPRD data to examine annual reviews by the individual components received, a review including 3 elements (asthma control, exacerbations, and action plan) was received by 62.0% of people with a risk factor, but a review including 4 elements (asthma control, exacerbations, action plan, and inhaler technique) was only received by 29.7% of people with a risk factor.
Note: The existing indicator on the NICE menu for annual reviews in all patients with asthma does not include assessment of inhaler technique. The QOF indicator does specify that inhaler technique should be included but it is not a distinct requirement of the business rules.
Prescription of MART in people with asthma aged 12+ with a risk factor for poor outcomes is 53.2% (when defined by prescription of an ICS/formoterol combination inhaler which could be AIR therapy) and 2.3% (when defined by prescription of an ICS/formoterol combination inhaler plus a SNOMED code for MART started/provided). For comparison, a study by Crooks et al. (2021) examined a quality improvement programme aiming to reduce SABA over-reliance through the implementation of a MART-focussed guideline. Of 2,473 registered asthma patients, 63.7% and 43.2% received ≥3 and ≥6 SABA canisters/year, respectively. Overall, 761 pts were prioritised for review based on SABA use, and in 633 patients, therapy change was deemed appropriate, 63.5% of whom transitioned to MART.
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	Concept
	Definition 

	Reporting period
	1st April 2023 to 31st March 2024 (1 year)

	Pre-reporting period
	1st April 2022 to 31st March 2023 (1 year)

	Populations
	 

	Source population
	Population from which we are identifying individuals with asthma. To be included individuals must:
- have an acceptable (research quality) record 
- be alive and registered for the full reporting period, and the 12 months prior
- have a last collection date (LCD) on or after the end of the reporting period
- be aged 6 or above as of 2023-03-31.
- not be from a duplicated practice, which have been removed (CPRD recommendation)

	Study population 
	People from the source population that meet the criteria for being on the QOF asthma register as of 2023-03-31 (day before reporting period). This is defined by QOF indicator AST005. To be included individuals must:
- be aged 6 or over
- have had an asthma diagnosis at any point prior to the reporting period that is not followed by an asthma resolved code
- have been prescribed at least one asthma-related medicine in the 12 months prior to the reporting period

	Prescriptions
	 

	Prescription counts (OCS, SABA)
	Count of prescriptions for relevant  medicines in the 12 months prior to the start of the reporting period. We have semi-deduplicated the records prior to aggregating, only allowing an individual to have up to 3 of the same medicine prescribed on the same day. 

NOTE: We saw multiple records where individuals have multiple prescriptions for the same medicine on the same day (up to 10), which could be duplicates. We received feedback that is common for two prescriptions for a medicine to be given at the same time, which would show up as two records. As a pragmatic approach we have allowed individuals to have up to 3 of the same medicine prescribed on the same day. 

	Hospitalisations
	 

	Accident and emergency attendances (CPRD only)
	We provide information on A+E attendances using three separate definitions:

1. Count of records for asthma or respiratory specific attendances (e.g. 'Emergency asthma patient visit since last encounter')
2. Count of records for any A+E attendance, irrespective of whether it is associated with an asthma diagnosis
3. Count of records for asthma or respiratory specific attendances AND generic A+E attendances that were recorded on the same day as a diagnosis of asthma or a LRTI

Note, in all cases, we deduplicated the data so that an individual could only have one A+E attendance per day. We provide counts for people who had 2 or more admissions in the 12 months preceding the start of the reporting period.

	Hospital admissions (CPRD only)
	We provide information on hospital admissions using three separate definitions:

1. Count of records for asthma or respiratory specific admissions (e.g. 'Emergency hospital admission for asthma')
2. Count of records for any admission, irrespective of whether it is associated with an asthma diagnosis
3. Count of records for asthma or respiratory specific admissions AND generic admissions that were recorded on the same day as a diagnosis of asthma or a LRTI

Note, in all cases, we deduplicated the data so that an individual could only have one admission per day. We provide counts for people who had an admission at any point in the 12 months preceding the start of the reporting period.

	Outcomes
	 

	Asthma review
	Individuals who had an asthma review at any point in the reporting period

	Assessment of asthma control 
	Individuals who had an assessment of asthma control at any point in the reporting period

	Record of number of exacerbations
	Individuals who had a recording of the number of exacerbations at any point in the reporting period

	Assessment inhaler technique
	Individuals who had an assessment of inhaler technique at any point in the reporting period

	Personalised action plan
	Individuals who had a record of a personalised action plan at any point in the reporting period

	Comprehensive asthma review - definition 1
	Individuals who had an asthma review at any point in the reporting period where an assessment of asthma control, a recording of the number of exacerbations and a written personalised action plan were all recorded on the same day.

	Comprehensive asthma review - definition 2
	Individuals who had an asthma review at any point in the reporting period where an assessment of asthma control, a recording of the number of exacerbations, an assessment of inhaler technique and a written personalised action plan were all recorded on the same day.

	Maintenance and reliever therapy (MART) – definition 1
	Individuals who had a record indicating that they had received a prescription for an inhaled corticosteroid (ICS)/formoterol combination inhaler at any point in the reporting period.

	Maintenance and reliever therapy (MART) – definition 2
	Individuals who had a record indicating that they had received a prescription for an ICS/formoterol combination inhaler plus either of the SNOMED codes 919601000000107 Single inhaler maintenance and reliever therapy started (situation) or 922341000000101 Single inhaler maintenance and reliever therapy (procedure) at any point in the reporting period.
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