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Abstract 

Background 

Patients with asthma may have symptom remission leading to a primary care code of resolved 

asthma. Little is known about subsequent rates of exacerbations and respiratory tract 

infections (RTI). 

Aim 

To assess the risk of adverse respiratory outcomes for people with resolved asthma compared 

to those with active asthma and without asthma. 

Design and setting 

This was a retrospective cohort study of patients aged >5 years, registered with a General 

Practice in England contributing data to the Clinical Practice Research Datalink between 

January 2010 and December 2019. 

Method 

Patients with resolved asthma were matched to non-asthma controls and active asthma 

controls on age, sex, and practice. We used negative binomial regression to estimate 

incidence rate ratios (IRR) with 95% confidence intervals (CI) for asthma exacerbations, RTIs, 

influenza/pneumonia, and antibiotic prescriptions.  

Results 

Cohorts included 16,023 patients (54.4% female, mean age 37 years). Compared to the active 

asthma cohort, the resolved cohort had fewer hospital admissions (adjusted IRR 0.29, 95% 

CI (0.27-0.32) and General Practice consultations (adjusted IRR 0.05, 95% CI (0.04-0.07) for 

asthma exacerbations. The resolved and non-asthma cohorts had similar rates of hospital 

admissions for RTI or influenza/pneumonia. However, the resolved cohort had significantly 

greater incidence of General Practice consultations for RTI (adjusted IRR 2.34, 95% CI 2.08-

2.64) and antibiotic prescriptions (adjusted IRR 1.37, 95% CI 1.30-1.44). 

Conclusion 

Patients with resolved asthma had greater risk of General Practice RTI and antibiotic 

prescription than the general population and may benefit from defined strategies for 

reassessing symptoms and reinitiating asthma therapy. 
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How this fits in 

Patients with asthma may have a period of remission and be regarded as having “resolved 

asthma” in their primary care record. 

Despite resolution of symptoms, patients with resolved asthma may have ongoing respiratory 

pathophysiology and little is known about their ongoing risk of adverse respiratory events. 

We found that patients in UK primary care with a record of resolved asthma have a greater 

risk of respiratory tract infection and antibiotic use than the general population, but one that is 

lower than patients with active asthma. 

Patients with resolved asthma may benefit from a comprehensive respiratory assessment if 

they present with symptoms of a respiratory tract infection to assess symptom burden, airway 

obstruction, and potential value of reinitiating inhaled treatment.  

 

 

 

 

 

 

 

 

 

 

 



Introduction 

Asthma is a chronic respiratory condition affecting around 334 million people worldwide. [1] 

Asthma is characterised by variable airflow limitation, bronchial hyper-responsiveness, mucus 

hypersecretion and airway inflammation, leading to airway narrowing which causes symptoms 

of wheeze, breathlessness, and chest tightness for people with the disease. [2]   

A UK study found that the lifetime prevalence of patient-reported clinician-diagnosed asthma 

was 15.6% but the annual prevalence of patient-reported clinician-diagnosed symptomatic 

asthma was 8.1%, suggesting a proportion of people will have a period of no symptoms 

following their asthma diagnosis, i.e., a period of remission.[3]  Remission is more likely in 

those with childhood onset asthma and estimates range from 48-60% for onset before the age 

of 10, to 5-15% for onset after the age of 20.[4–6] However, people with asthma in remission 

still have evidence of bronchial hyperresponsiveness, significant reversibility, worse lung 

function, ongoing airway inflammation, and significantly greater levels of eosinophilia, when 

compared to non-asthma controls. [7] Estimates for relapse amongst people with remission of 

asthma range from 19 to 44%. [8,9] 

In England and Wales, long-term management of asthma is primarily undertaken by General 

Practice. In 2004, key performance indicators were set by the Quality and Outcomes 

Framework (QoF) and included maintenance of a register of patients with asthma, and 

attainment of the following measures in a defined proportion of those on the register: (1) 

measures of variability or reversibility recorded, (2) asthma review in the preceding 12 months, 

and (3) a record of smoking status in the preceding 12 months. [10] The framework recognised 

that asthma symptoms can remis and stated it was inappropriate to monitor symptom-free 

patients on no therapy or very occasional therapy. They requested that the asthma register 

was constructed annually by searching for patients with a history of asthma but excluding 

those with remission, defined as those with no asthma medication prescriptions in the prior 12 

months. [11] Diagnostic codes for “resolved asthma” were also introduced for use in the 

General Practice electronic health record.  

Despite evidence for ongoing respiratory pathophysiology and relatively high rates of relapse, 

there is no guidance for regular assessment or review of people deemed to have resolved 

asthma, and little is known about their ongoing risk of adverse respiratory events. Therefore, 

the aim of this study was to assess the risk of asthma exacerbations, respiratory tract 

infections, and antibiotic prescribing for people with a diagnostic code of “resolved asthma” 

compared to those with active asthma and matched non-asthmatic controls. 

 



Methods 

Data source 

We used anonymised longitudinal General Practice data from the GOLD version of the UK 

Clinical Practice Research Datalink (CPRD).[12]  Practices contributing data to CPRD GOLD 

are audited to assess the reliability and accuracy of data recording. Patient-level data are 

considered ‘acceptable’ for inclusion in the CPRD if internally consistent in recording of age, 

sex, registration details, and clinical events.  The CPRD GOLD sample represents 4.6% of the 

UK population and 4.9% of UK General Practices 1and is broadly representative of the wider 

UK population in terms of age, and sex distribution.[13] Practices “opt-in” to contribute data to 

CPRD and about 50% of Practices contributing to CPRD GOLD provide additional consent to 

allow linkage of patient-level data with other datasets, including hospital admission data.[14]  

The study protocol was approved by the Independent Scientific Advisory Committee for CPRD 

on 6th September 2019 (protocol ref: 19-187).  

Study design, population, and follow-up 

This was a retrospective cohort study of patients alive and registered with a CPRD practice 

between January 2010 and December 2019. Patients were eligible for inclusion if they were 

aged > 5 years, their data were assessed by CPRD to be of sufficient quality, their registered 

practice was ‘up to standard’, they had more than one day of follow-up in the CPRD, and they 

were eligible for linkage with hospital admission data.   

Three cohorts were constructed: 

Active asthma cohort: These were patients with an asthma-specific diagnostic code (e-table 

1) at any point in their GP record and at least one prescription for asthma medication between 

1st January 2010 and 31st December 2019. Asthma-specific diagnostic codes have a positive 

predictive value of 86.4% for identifying someone with asthma.[15] Patients with a resolved 

asthma Read code at any point in their GP record were excluded. This cohort were followed 

from the date of their first prescription for asthma medication during the study period (index 

date), to the earliest of date where no asthma medications were prescribed in the prior 12 

months (i.e., the date they would meet the definition of resolved asthma), the end of the study 

period (31st December 2019), date of transfer out of the practice, or date of death. 

Resolved asthma cohort: These were patients with at least one code for “resolved asthma” (e-

table 2) between 1st January 2010 and 31st December 2019. This cohort were followed from 

the date of their first resolved asthma Read code during the study period (index date), to the 

earliest of date where an asthma medication was prescribed (i.e., the date they no longer met 



the definition of resolved asthma), the end of the study period, date of transfer out of the 

practice, or date of death. 

Both cohorts were restricted to those aged over five and under 90 years on the index date, 

with 365 days of ‘look-back’ data prior to the index date to allow ascertainment of relevant 

sociodemographic and clinical characteristics and enable a sensitivity analysis with stricter 

definitions of resolved and active asthma. Those with a COPD-related Read code were 

excluded to avoid misclassification related to asthma-COPD overlap or diagnostic uncertainty. 

Participants with periods of both resolved and active asthma only contributed to the resolved 

asthma cohort, given that their periods of active asthma likely differ from those without a 

resolved asthma period. 

The resolved asthma and active asthma cohorts were matched one-to-one using nearest 

neighbour matching without replacement. Matching variables were practice, sex (exact 

matching), and age at index date (one year either way). Matching was undertaken with R 

package Matchit version 4.4.0. [16] 

Non-asthma cohort: CPRD provided a population-based cohort of patients without active or 

resolved asthma or COPD in the same study period, eligible for linkage to hospital admission 

data, with at least one day of follow-up during the study period. CPRD used index date 

matching. In this algorithm, the case patient (in this case, the patient with resolved asthma) 

has a specified index date that must fall between the follow-up start and follow-up end dates 

of the control patient. Non-asthma patients were matched one-to-one with the resolved cohort 

on practice, sex, and year of birth. The index data for non-asthma controls was set to be that 

of the corresponding case. Patients aged over five and under 90 years on the index date were 

excluded. 

Outcomes 

The primary outcomes were: 

1. The number of hospital admissions for asthma (comparing resolved asthma with active 

asthma),  

2. The number of hospital admissions for upper and lower respiratory tract infections (RTI), 

and influenza and pneumonia (comparing resolved asthma with non-asthma controls, and 

active asthma with non-asthma controls).  

Secondary outcomes were General Practice consultations for asthma exacerbations 

(comparing resolved asthma with active asthma), lower RTI, and all-cause antibiotic 



prescriptions (comparing resolved asthma with non-asthma controls, and active asthma with 

non-asthma controls). 

Code lists for all outcomes are presented in e-Tables 3 to 8 in the supplementary material. 

Statistical analysis 

We described sociodemographic and clinical characteristics of each cohort including details 

of QoF-related asthma indicators.  

We calculated the numbers of each outcome that occurred during the relevant person-time. 

To allow for overdispersion, we used negative binomial regression, rather than Poisson, 

models to estimate incidence rate ratios (IRR) and 95% confidence intervals (CI) for each 

outcome amongst the resolved and active asthma cohorts compared to the non-asthma 

cohort. Cohorts were already matched for age, sex, and practice. Using a mixed effects model 

with practice as a random intercept effect we adjusted models for age and sex also (due to 

some imbalance, despite matching), as well as for Charlson co-morbidity score, Index of 

Multiple Deprivation (IMD) quintile (quintile 1 being most deprived and 5 least deprived), and 

smoking status (non-smoker, ex-smoker, current smoker) with log of length of follow-up period 

as an offset. Smoking status was identified from the most recent relevant codes recorded in 

the General Practice data prior to the index date. IMD was based on the patient’s postcode, 

linked to LSOA. The Charlson Comorbidity Score was based on all the relevant clinical codes 

found on or prior to the index date. A small number of people with missing IMD data were 

excluded (3 active asthma, 6 resolved asthma, 8 non-asthma). Missing smoking status data 

(1561 (9.7%) in the resolved asthma cohort, 1266 (7.9%) in the active asthma cohort, and 

3533 (22.0%) of the non-asthma cohort) were imputed using multiple imputation with chained 

equations, implemented in the ‘mice’ package in R.[17] Smoking was modelled as an 

unordered categorical variable using the Bayesian polytomous regression model and the other 

following variables: cohort, region, gender, year of birth, Charlson score, years of follow-up, 

and all relevant outcome indicators. We used 10 imputations with 10 iterations. Negative 

binomial regression models were run on each of the 10 imputed datasets and estimates were 

combined using Rubin’s rule. In sensitivity analyses to apply stricter definitions of resolved 

and active asthma, we restricted the asthma cohort to those with at least one prescription of 

an asthma medication in the 12 months prior to the index date, and the resolved cohort to 

those without any prescription of an asthma medication in the 12 months prior to the index 

date. 

Analyses were undertaken in R version 4.2.2 and reported according to RECORD 

guidelines.[18] 



Results 

Figure 1 shows details of the flow of patients into each cohort. After exclusions and 1:1:1 

matching on age, sex, and practice, 16,023 patients remained in each cohort, with 54.4% 

being female (Table 1). Mean (SD) ages at the start of follow-up across the matched cohorts 

were 37.0 (20.3) years in the resolved asthma cohort, 37.4 (20.2) years in the active asthma 

cohort, and 37.1 (20.3) years in the non-asthma cohort. Charlson scores, and smoking status 

were similar between the resolved and active asthma cohorts, but the non-asthma cohort had 

a substantially greater proportion of people with no comorbidity (a Charlson score of 0), and 

with missing smoking status. Compared to the active asthma cohort, greater proportions of 

the resolved asthma cohort had spirometry and FEV1 recorded prior to the index date, but 

fewer had an asthma review recorded in the 15 months prior to the index date.  

Compared to the active asthma cohort, the resolved asthma cohort had fewer asthma hospital 

admissions (18.28 versus 4.61 per 100 person-years, adjusted IRR 0.29, 95% CI 0.27-0.32) 

(Table 2). Compared to the non-asthma cohort, the active asthma cohort had significantly 

greater hospital admissions for LRTI (0.15 versus 0.72 per 100 person-years, adjusted IRR 

3.04, 95% CI 2.22-4.18) and influenza/pneumonia (0.29 versus 0.78 per 100 person-years, 

adjusted IRR 1.80, 95% CI 1.40-2.31). There were no significant differences between the non-

asthma and resolved asthma cohort for hospital admissions for URTI, LRTI, or 

influenza/pneumonia. 

Compared to the active asthma cohort, the resolved asthma cohort had fewer General 

Practice consultations for asthma exacerbation (6.73 versus 0.34 per 100 person-years, 

adjusted IRR 0.05, 95% CI 0.04-0.07) (Table 2). Compared to the non-asthma cohort, the 

active and resolved asthma cohorts had significantly greater General Practice consultations 

for LRTI (non-asthma versus active asthma, 1.87 versus 12.31 per 100 person-years, adjusted 

IRR 5.27, 95% CI 4.79-5.78); (non-asthma versus resolved asthma, 1.87 versus 4.66 per 100 

person-years, adjusted IRR 2.34, 95% CI 2.08-2.64). Active and resolved asthma cohorts also 

had greater all-cause antibiotic prescriptions (non-asthma versus active asthma, 40.22 versus 

111.42 per 100 person-years, adjusted IRR 2.08, 95% CI 1.99-2.17); (non-asthma versus 

resolved asthma, 40.22 versus 64.27 per 100 person-years, adjusted IRR 1.37, 95% CI 1.30-

1.44).  

In sensitivity analyses, 3105 (19.4%) patients were excluded from the active asthma cohort 

(no asthma medication in the 12 months prior to index date) and 5333 (33.3%) from the 

resolved cohort (at least one asthma medication in the 12 months prior to index date). There 

were no appreciable differences for findings (Table 3).  

 



Discussion 

Summary 

In this matched retrospective cohort study, we compared respiratory outcomes amongst 

patients with active asthma, resolved asthma, and non-asthma controls. Patients with resolved 

asthma had significantly fewer hospital and General Practice attended asthma exacerbations 

than those with active asthma.  Compared to non-asthma controls, patients with resolved 

asthma had similar rates of hospital admission for URTI, LRTI, and influenza/pneumonia, but 

greater incidence of GP attended LRTI and all-cause antibiotic prescriptions. These 

differences remained similar when a stricter definition of resolved asthma was applied.  

Strengths and limitations 

This study used a large representative sample of patients with active, and resolved asthma, 

and matched non-asthmatic controls. Respiratory events were determined from health records 

rather than self-report making them less prone to bias from recall or diagnostic 

misclassification. Coding of asthma in General Practice records is relatively accurate and 

reliable. [15]  Sensitivity analyses were undertaken with stricter definitions of active and 

resolved asthma using data on prescribed medications which are well recorded in General 

Practice records. 

Usage and interpretation of the resolved asthma Read codes are likely to vary between 

clinicians and Practices. As resolved asthma required a period of >12 months without any 

asthma-related medications, it is likely that this is a heterogeneous group with resolution of 

symptoms for different periods of time prior to the code being recorded. Compared to the non-

asthma cohort, the relatively greater number of comorbidities in the resolved asthma cohort 

may have led to ascertainment bias of the respiratory outcomes studied, where respiratory 

symptoms were discussed during hospital admission or general practice consultation for other 

problems.  

Comparison with existing literature 

Our finding of greater risk of respiratory adverse outcomes amongst people with active asthma 

compared to non-asthma is unsurprising and aligns with survey research from across the 

Nordic countries that found people with asthma reported substantially higher rates of LRTI and 

antibiotic use than people without. [19] Rates of asthma exacerbation amongst the active 

asthma cohort in our study were similar to previous studies from the CPRD. [20] To the best 

of our knowledge, no estimates exist for rates of asthma exacerbation or respiratory infection 

amongst a resolved asthma cohort. We found that people with resolved asthma had greater 

incidence of GP attended LRTI and all-cause antibiotic prescriptions than people without 



asthma. This supports existing evidence for ongoing airway hyperresponsiveness, 

inflammation, and remodelling with varying degrees of airway obstruction, amongst people 

with a period of asthma remission. [7,21] It highlights that in some people, symptom report 

may be insufficient to determine that asthma is in true remission [7] and supports debate 

around the importance of recognising clinical (absence of asthma symptoms, exacerbations, 

and treatment) versus complete remission (clinical remission plus evidence of absence or 

normalisation of underlying pathology including inflammation). [22] Patients in our resolved 

asthma cohort reflect clinical remission and this is associated with higher rates of relapse 

compared to complete remission, [2] which may present or be recorded as non-specific LRTI’s 

rather than asthma exacerbations. 

Implications for research and practice 

The key clinical implication of this research is that patients in UK primary care with a record of 

resolved asthma have a greater risk of LRTI and antibiotic use than the general population, 

but one that is lower than patients with active asthma. They are therefore a currently less clear 

“middle group” with no guidance around formal regular review of respiratory symptoms. The 

increased rate of LRTIs may represent asthma relapse and some of these might be 

preventable if inhaled asthma medication were reinitiated. A pragmatic approach may be to 

undertake a more comprehensive respiratory assessment if a patient with resolved asthma 

presents with symptoms of LRTI, to assess symptom burden, airway obstruction, and potential 

value of inhaled treatment.  

Future research should aim to better quantify rates of remission and relapse amongst people 

with asthma, and identify clinically useful and acceptable predictors of both, preferably usable 

in primary care, to aid decisions about stopping and re-starting asthma treatments.  
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Table 1. Descriptive characteristics of the three cohorts. Values are numbers (%) unless 

otherwise indicated. 

Characteristic Level 
Resolved 

asthma 
Active asthma Non-asthma 

n    16023 16023 16023 

Sex  Male  7303 (45.6) 7303 (45.6) 7303 (45.6) 

  Female  8720 (54.4) 8720 (54.4) 8720 (54.4) 

Age at start FUP,  

mean (SD)  

  37.06 (20.27) 37.41 (20.24) 37.06 (20.27) 

Years of follow-

up,   

mean (SD)  

  1.99 (1.86) 3.54 (2.58) 2.68 (2.02) 

Index of Multiple 

Deprivation quintile  

1 - most deprived 3854 (24.1) 3695 (23.1) 3849 (24.0) 

  2  3583 (22.4) 3514 (21.9) 3570 (22.3) 

  3  3134 (19.6) 3158 (19.7) 3061 (19.1) 

  4  2876 (17.9) 2961 (18.5) 2893 (18.1) 

  5 – least deprived 2576 (16.1) 2695 (16.8) 2650 (16.5) 

Charlson score1,2  0  680 (4.2) 531 (3.3) 14249 (88.9) 

  1  13425 (83.8) 13582 (84.8) 770 (4.8) 

  2  744 (4.6) 728 (4.5) 677 (4.2) 

  3  752 (4.7) 772 (4.8) 168 (1.0) 

  4  225 (1.4) 223 (1.4) 92 (0.6) 

  5 or more  197 (1.2) 187 (1.2) 67 (0.4) 

Smoking Status2   Non-smoker  9198 (57.4) 9167 (57.2) 7618 (47.5) 

  Ex-smoker  2528 (15.8) 2726 (17.0) 2128 (13.3) 

  Current smoker  2736 (17.1) 2864 (17.9) 2744 (17.1) 

  Missing  1561 (9.7) 1266 (7.9) 3533 (22.0) 

Spirometry 

recorded in 

observation period  

 

 

Yes  

880 (5.5) 310 (1.9) 

 

FEV1 recorded in 

observation period  

 

Yes  

910 (5.7) 374 (2.3) 



Annual asthma 

review recorded in 

observation period  

 

 

Yes  

3658 (22.8) 11779 (73.5) 

FUP=Follow-up; SD=Standard deviation; FEV1= Forced Expiratory Volume. 1 Charlson score 

of 0 indicates no comorbidity;  

 

Table 2. Incidence Rate Ratios (IRR) and 95% Confidence Intervals (CI) for primary and 

secondary outcomes. 

Outcome Group Events Person-

time 

(years) 

Crude IRR (95% CI)1 Adjusted IRR 

(95% CI)2 

Asthma 

hospital 

admissions 

Active 

asthma 

9904 54179 Reference Reference 

Resolved 

asthma 

1472 

 

31965 

 

0.28 (0.26–0.31) 

 

0.29 (0.27–0.32) 

 

 

URTI 

hospital 

admissions 

Non-

asthma 

63 

 

42969 

 

Reference Reference 

Active 

asthma 

138 

 

56741 

 

1.65 (1.19–2.30) 

 

0.92 (0.62–1.37) 

 

Resolved 

asthma 

63 

 

31965 

 

1.36 (0.92–1.99) 

 

0.89 (0.55–1.44) 

 

 

LRTI 

hospital 

admissions 

Non-

asthma 

66 

 

42969 

 

Reference Reference 

Active 

asthma 

410 

 

56741 

 

4.52 (3.37–6.05) 

 

3.04 (2.22–4.18) 

 

Resolved 

asthma 

82 

 

31965 

 

1.82 (1.22–2.72) 

 

1.30 (0.87–1.95) 

 

 

Influenza or 

pneumonia 

Non-

asthma 

123 

 

42969 

 

Reference Reference 

https://www.bing.com/ck/a?!&&p=62b1deab4b68185eJmltdHM9MTY4NTA1OTIwMCZpZ3VpZD0yZTMwZDE1ZS1lNjAzLTY3M2YtM2RhNC1jMTVkZTdmODY2ZWMmaW5zaWQ9NTI2Nw&ptn=3&hsh=3&fclid=2e30d15e-e603-673f-3da4-c15de7f866ec&psq=FEV1&u=a1aHR0cHM6Ly93d3cudmVyeXdlbGxoZWFsdGguY29tL2ZvcmNlZC1leHBpcmF0b3J5LXZvbHVtZS1hbmQtYXN0aG1hLTIwMDk5NA&ntb=1


hospital 

admission 

Active 

asthma 

443 

 

56741 

 

2.70 (2.13–3.41) 

 

1.80 (1.40–2.31) 

 

Resolved 

asthma 

122 31965 

 

1.39 (1.02–1.90) 

 

1.08 (0.78–1.50) 

 

 

GP asthma 

exacerbation 

consultations 

Active 

asthma 

3816 

 

56741 

 

Reference Reference 

Resolved 

asthma 

108 

 

31965 

 

0.05 (0.04–0.07) 

 

0.05 (0.04–0.07) 

 

 

GP LRTI 

consultations 

Non-

asthma 

804 

 

42969 

 

Reference Reference 

Active 

asthma 

6985 

 

56741 

 

6.19 (5.68–6.74) 

 

5.27 (4.79–5.78) 

 

Resolved 

asthma 

1489 

 

31965 

 

2.87 (2.57–3.19) 

 

2.34 (2.08–2.64) 

 

 

GP all-cause 

antibiotic 

prescriptions 

Non-

asthma 

17285 

 

42969 

 

Reference Reference 

Active 

asthma 

63222 

 

56741 

 

2.64 (2.54–2.73) 

 

2.08 (1.99–2.17) 

 

Resolved 

asthma 

20543 

 

31965 

 

1.83 (1.75–1.91) 

 

1.37 (1.30–1.44) 

 

URTI=upper respiratory tract Infection; LRTI=lower respiratory tract Infection 

1 unadjusted models matched on age and sex with the practice included as a random effect 

to account for clustering. 

2 models adjusted for age, sex, IMD, Charlson score, and smoking status (imputed where 

missing),with the practice included as a random effect. 

 

 



Table 3. Incidence Rate Ratios (IRR) and 95% Confidence Intervals (CI) for primary and 

secondary outcomes using stricter definitions of resolved and active asthma. 

Outcome Group Adjusted IRR (95% CI)1 

Asthma hospital admissions Active asthma Reference 

Resolved asthma 0.25 (0.23–0.28) 

 

URTI hospital admissions Non-asthma Reference 

Active asthma 0.69 (0.43–1.11) 

 

Resolved asthma 0.60 (0.31–1.15) 

 

LRTI hospital admissions Non-asthma Reference 

Active asthma 3.20 (2.30–4.46) 

 

Resolved asthma 1.06 (0.66–1.71) 

 

Influenza or pneumonia hospital 

admission 

Non-asthma Reference 

Active asthma 1.83 (1.42–2.37) 

 

Resolved asthma 1.09 (0.75–1.58) 

 

GP asthma exacerbation consultations Active asthma Reference 

Resolved asthma 0.04 (0.03–0.06) 

 

GP LRTI consultations Non-asthma Reference 

Active asthma 5.39 (4.87–5.96) 

 

Resolved asthma 2.09 (1.81–2.40) 

 

GP all-cause antibiotic prescriptions Non-asthma Reference 

Active asthma 2.20 (2.10–2.30) 

 

 

Resolved asthma 1.21 (1.13–1.28) 

 

 



1 models adjusted for age, sex, IMD, Charlson score, and smoking status (using complete 

cases only), with the practice as a random effect. 

 

 

Figure 1. Flow of patients into each cohort  

 

 

 

 

 

 

 

 

 



1  Global, regional, and national incidence, prevalence, and years lived with disability for 

328 diseases and injuries for 195 countries, 1990-2016: a systematic analysis for the 

Global Burden of Disease Study 2016. Lancet 2017;390:1211–59. doi:10.1016/s0140-

6736(17)32154-2 

2  Porsbjerg C, Melén E, Lehtimäki L, et al. Asthma. The Lancet 2023;401:858–73. 

doi:10.1016/S0140-6736(22)02125-0 

3  Mukherjee M, Stoddart A, Gupta RP, et al. The epidemiology, healthcare and societal 

burden and costs of asthma in the UK and its member nations: analyses of 

standalone and linked national databases. Published Online First: 2016. 

doi:10.1186/s12916-016-0657-8 

4  de Marco R, Locatelli F, Cerveri I, et al. Incidence and remission of asthma: A 

retrospective study on the natural history of asthma in Italy. Journal of Allergy and 

Clinical Immunology 2002;110:228–35. doi:10.1067/mai.2002.125600 

5  Rönmark E, Lindberg A, Watson L, et al. Outcome and severity of adult onset 

asthma—Report from the obstructive lung disease in northern Sweden studies 

(OLIN). Respir Med 2007;101:2370–7. doi:10.1016/j.rmed.2007.06.011 

6  To T, Gershon A, Wang C, et al. Persistence and remission in childhood asthma: a 

population-based asthma birth cohort study. Arch Pediatr Adolesc Med 

2007;161:1197–204. 

7  Boulet LP, Turcotte H, Brochu A. Persistence of airway obstruction and 

hyperresponsiveness in subjects with asthma remission. Chest 1994;105:1024–31. 

doi:10.1378/CHEST.105.4.1024 

8  Wu TJ, Wu CF, Lee YL, et al. Asthma incidence, remission, relapse and persistence: 

a population-based study in southern Taiwan. Respir Res 2014;15:1–9. 

doi:10.1186/S12931-014-0135-9 

9  Taylor DR, Cowan JO, Greene JM, et al. Asthma in Remission: Can Relapse in Early 

Adulthood Be Predicted at 18 Years of Age? Chest 2005;127:845–50. 

doi:10.1378/CHEST.127.3.845 

10  Quality and Outcomes Framework, 2019-20 - NHS Digital. https://digital.nhs.uk/data-

and-information/publications/statistical/quality-and-outcomes-framework-achievement-

prevalence-and-exceptions-data/2019-20 (accessed 6 Oct 2022). 

11  NHS England » Update on Quality Outcomes Framework changes for 2022/23. 
https://www.england.nhs.uk/publication/update-on-quality-outcomes-framework-

changes-for-2022-23/ (accessed 6 Oct 2022). 

12  Herrett E, Gallagher AM, Bhaskaran K, et al. Data Resource Profile: Clinical Practice 

Research Datalink (CPRD). Int J Epidemiol 2015;44:827–36. doi:10.1093/ije/dyv098 

13  Campbell J, Dedman D, Eaton SC, Gallagher A WT. Is the CPRD GOLD Population 

Comparable to the U.K. Population? Pharmacoepidemiol Drug Saf 2013;22:280. 

14  Primary care data for public health research | CPRD. https://www.cprd.com/primary-

care (accessed 29 Apr 2021). 



15  Nissen F, Morales DR, Mullerova H, et al. Validation of asthma recording in the 

Clinical Practice Research Datalink (CPRD). BMJ Open 2017;7:e017474. 

doi:10.1136/bmjopen-2017-017474 

16  https://cran.r-project.org/web/packages/MatchIt/vignettes/MatchIt.html.  

17  Package ‘mice’ Title Multivariate Imputation by Chained Equations. Published Online 
First: 2022. doi:10.18637/jss.v045.i03 

18  Benchimol EI, Smeeth L, Guttmann A, et al. The REporting of studies Conducted 

using Observational Routinely-collected health Data (RECORD) Statement. PLoS 

Med 2015;12:e1001885. doi:10.1371/journal.pmed.1001885 

19  Kisiel MA, Zhou X, Björnsson E, et al. The risk of respiratory tract infections and 

antibiotic use in a general population and among people with asthma. 

doi:10.1183/23120541.00429-2021 

20  Suruki RY, Daugherty JB, Boudiaf N, et al. The frequency of asthma exacerbations 

and healthcare utilization in patients with asthma from the UK and USA. BMC Pulm 

Med 2017;17:1–11. doi:10.1186/S12890-017-0409-3/TABLES/4 

21  Van Den Toorn LM, Overbeek SE, De Jongste JC, et al. Airway Inflammation Is 

Present during Clinical  Remission of Atopic Asthma. 

https://doi.org/101164/ajrccm164112006165 2012;164:2107–13. 

doi:10.1164/AJRCCM.164.11.2006165 

22  Thomas D, McDonald VM, Pavord ID, et al. Asthma remission- what is it and how can 

it be achieved? European Respiratory Journal 2022;:2102583. 

doi:10.1183/13993003.02583-2021 

  


