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Purpose: To evaluate the Achieving Clinical Audits with Electronic Records (ACAER) program in supporting primary care providers 
in quality improvement initiatives across asthma and COPD.
Patients and methods: This observational cohort study included individuals aged ≥12 years with documented diagnosis of asthma 
or COPD, receiving asthma or COPD therapy, at high risk of exacerbation and hospitalization. Data were derived from the 
intervention, linked patient questionnaires completed as part of practice evaluation and quality improvement, and routine primary 
care electronic medical records (EMR) within the Optimum Patient Care Research Database Australia (OPCRDA). Changes in 
exacerbation rates and maintenance treatment were evaluated.
Results: 7512 asthma and 6526 COPD patients were evaluated with EMR collection. A subset of 1327 asthma patients and 629 COPD 
patients were classified as active and high-risk. Patient questionnaires and evaluation reports were sent out between 29 October 2019 and 
21 September 2021, the intervention period. For those at risk during the entire study period (2018–2023; N=1276), 48.4% and 59.3% of 
patients in the high-risk asthma and COPD populations, respectively, had maintenance therapy change in the first year post-intervention. 
Exacerbation rates fell after the intervention period in the high-risk asthma (74.8 to 32.4 per 1000 per month) and COPD (122.9 to 
91.2 per 1000 per month) populations. High-risk asthma patients had increasing rates of exacerbations in the 2 years prior to the 
intervention period (linear trend: 2.79 exacerbations per 1000 per month [1.34, 4.24]; p=0.001), which declined and remained stable after 
the intervention (p=0.87; up to 2023). Exacerbation rates for high-risk COPD patients were stable pre-intervention (p=0.29). Post- 
intervention rates initially declined and then showed a marginal non-statistically significant increase (p=0.28).
Conclusion: Our findings support the potential for the ACAER asthma and COPD program to drive treatment change and improve 
long-term outcomes in high-risk patients in primary care settings.
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Introduction
Asthma and COPD are common respiratory conditions. In Australia in 2022 an estimated 2.8 million people (about 11% 
of the population) had asthma and 638,000 (about 2.5% of the population) COPD. Asthma contributed to 1.3% of all 
deaths in Australia in 2022, and COPD was a leading underlying cause of death, representing 4% of all deaths that year.1 

These figures are high by international standards,1,2 and collectively suggest that there are opportunities to improve 
asthma and COPD management and patient outcomes in patients who are living with these conditions in Australia. This 
is further underscored by the high severe exacerbation rates and steroid-related burden in patients living with asthma in 
Australia in comparison to other higher-income countries,3 and the geographic variation seen in asthma and COPD 
control evidenced by substantial differences in hospitalization rates for these conditions across the country.4,5

Available literature points to a need to improve familiarity and adherence to guidelines in relation to the management of 
both asthma and COPD in Australian primary care.6–12 A 2017 Australian study of primary care management of patients living 
with asthma or COPD reported that inappropriate prescribing relative to evidence-based guidelines was a common 
occurrence.6 Observational data demonstrate over-prescription of SABA to treat asthma across the severity spectrum in 
Australia,13 while approximately 40% of high-risk patients were not prescribed any COPD maintenance therapy across 
a 5-year period.14

Quality improvement initiatives at the level of the medical practitioner, including clinical audits, could be beneficial. 
Assessment of current performance and comparing this to established best-practice guidelines15,16 can identify evidence- 
practice gaps which exist in the management of asthma in Australian primary care. Audit and feedback initiatives are 
conducted at local, regional and national levels and are usually focused on effectiveness and/or safety indicators, which 
are easiest to measure using administrative databases and/or electronic medical records.17 A recently-updated Cochrane 
review highlighted that these initiatives can be effective in facilitating improvements in clinical practice, particularly 
when designed to help clinicians identify and take action on high priority clinical issues.18

Nearly all global healthcare systems recognize the importance of patient-centered care in quality improvement (QI) 
initiatives;19,20 this is key for asthma and COPD owing to the need for early diagnosis, identifying the right treatment and 
effective self-management to prevent exacerbations.21,22 Despite the potentially important improvements in professional 
practice afforded by clinical audits, challenges such as knowledge gaps, shortage of required skills and difficulty setting 
targets exist, and often deter clinicians from undertaking them.23 Supported clinical audits such as those offered by the 
non-profit and social enterprises Optimum Patient Care (OPC) and Optimum Patient Care Australia (OPCA) have the 
potential to help overcome these barriers. OPC was founded in 2005 to support the delivery of sustainable QI activities 
for primary care practice physicians across the UK. OPCA was founded in 2017 and has since established the Achieving 
Clinical Audits with Electronic Records (ACAER) asthma and COPD program.

The ACAER asthma and COPD program was designed to support primary care providers in QI initiatives across asthma 
and COPD care in quality improvement. More specifically, the program identifies patients with asthma and COPD at high risk 
of exacerbation and hospitalization and encourages enhanced care and implementation of beneficial changes at a patient and 
practitioner level. Notably, the ACAER asthma and COPD program has been accredited by the Royal Australian College of 
General Practitioners and follows an evidenced-based approach to quality improvement that is centered around a 5-step 
evaluation cycle (Figure 1).23 Step 1 supports practices in understanding the current state of care provision and potential areas 
for improvement, utilizing tools such as electronic medical records (EMR) and patient questionnaires (patient reported 
outcomes/information – PRO/I). Step 2 reflects on current standards by summarizing guidelines/standards and reviewing these 
against the data collected from the practice. Step 3 establishes reasonable targets for change, using the collected practice and 
patient information and comparing this to local, national or international standards. Step 4 involves the implementation of 
change with reports and templates that are designed to be embedded in routine care and support everyday decision making. 
Step 5 consists of re-evaluation of practice, with a view to demonstrating the improvements gained and their clinical value.23

For the purposes of this study, we will focus on Steps 4 and 5 of the OPCA cycle of quality improvement above. That 
is, implementing change using patient questionnaires, and assessment of the program to encourage continuous quality 
improvement. The ACAER asthma and COPD program collected EMR data to provide reports to each primary care 
practice, comparing current clinical practice against quality standards. These EMR data were supplemented with PRO/I 
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data collected through the provision of patient questionnaires, which were designed to be completed prior to the patient’s 
clinic visit and supply GPs with useful clinical information that might not be well reported in the EMR, in the form of 
a patient report.

The aim of the present investigation was to evaluate the ACAER asthma and COPD program in supporting primary 
care in the subset of patients who had both EMR reporting and received a pre-consultation questionnaire and were 
deemed to be at high risk of exacerbations (having had one or more exacerbations in the 2 years prior to being sent the 
questionnaire). The primary outcome was reduced exacerbations rates; treatment changes were also assessed as 
a secondary outcome.

Methods
Study Design and Population
This was an observational cohort study that utilized data from the Optimum Patient Care Research Database Australia 
(OPCRDA).24,25 The OPCRDA was established, and is maintained, by the OPCA for the purpose of providing 
anonymized datasets for ethically approved studies. It is a real-world, longitudinal, research database that contains 
anonymized EMR data from over a million patients from primary care and respiratory and allergy specialist practices 
across Australia. Australia has a universal healthcare system, available to all residents,26 however this does not fully 
cover general practices, which often charge top-up fees.27 Participating practices set up their electronic health record 
system to allow only patient data that has been de-identified to flow to OPCA. This excludes any individual patients who 
have opted out of data sharing.24 For the purposes of our study, patient data was collected from primary care only, from 
21 practices across 5 Australian states or territories, Queensland (8), New South Wales (9), Australian Capital Territory 
(1), Victoria (1) and South Australia (2) who participated in the ACAER asthma and COPD program. The majority of 
practices included in the study were from metropolitan regions, and so the patient sample used may be less representative 
of the rural and remote primary care practice patient population.

Figure 1 The cycle of quality improvement in primary care. Adapted from Evans A, Soremekun S, Stanley B, et al. Strategies that promote sustainability in quality 
improvement activities for chronic disease management in healthcare settings: A practical perspective. Quality in Primary Care. 2020;28(6):55–60. Licensed under CC BY 4.0.23

Journal of Asthma and Allergy 2025:18                                                                                            https://doi.org/10.2147/JAA.S513477                                                                                                                                                                                                                                                                                                                                                                                                   1601

Blakey et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Eligible patients were individuals aged ≥12 years with a documented diagnosis of asthma or COPD and who had 
received asthma or COPD therapy in the last 2 years. Patients were excluded from the study if they had a diagnosis of 
any chronic respiratory condition other than asthma or COPD, for example cystic fibrosis, in addition to asthma or 
COPD. Code lists utilized in operationalization of measures can be made available for replication analyses.

The intervention consisted of linked questionnaires that were completed by patients as part of practice evaluation and 
quality improvement (Figure 2A and B). The questionnaires were structured to include questions on exacerbations including 
hospital or emergency department visits, symptom control, current medication use and smoking history. Questionnaires were 
mailed to patients, who had the option to complete them on paper or online via a link provided. The intervention date varied 
between individuals; eligible patients received a questionnaire between 29 October 2019 and 21 September 2021. This period 
is treated as the intervention period for the purposes of this study. Participating practices sent the de-identified questionnaires 
to OPCA who manually entered the data into the database; these data were then linked with the EMR data. GPs were given 
reports comprising EMR data supplemented with PRO/I data from the patient questionnaires.

Patients were followed up via the OPCRDA utilizing their EMR data. For inclusion in this evaluation period, 
patients were required to have clinical indicators associated with a high risk of exacerbation and hospitalization: 
one or more exacerbations in the 2 years prior to the index date (the date the questionnaire was sent). They were 
also required to be active patients at their original practice at the time of the 12-month review. Patients were 
defined as being “active” if they had at least one documented primary care consultation and/or therapy record in 
that year or were active both before and after a given year. The evaluation period describes the time frame over 
which patients who were sent the questionnaire were followed up via the OPCRDA utilizing their EMR data. This 
evaluation period extended from 1 January 2018 to 30 September 2024.

Figure 2 Study design. (A) Study periods. (B) Patient recruitment, intervention and follow-up. *“High risk” was defined as one or more exacerbations in the 2 years prior 
to the index date (the date the questionnaire was sent). “Active” was defined as the presence of at least one documented primary care consultation in a given year or 
subsequent year.
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Variables Collected and Study Outcomes
EMRs provided information on demographics (age, gender) and clinical characteristics including comorbidities, bio
markers (eg eosinophil blood count) and exacerbations in the preceding 12 months. Asthma exacerbation was defined as 
a prescription listed in the EMR for a course of acute OCS (defined as ≥20 mg/day for a minimum of 3 days) in a 12- 
month period. COPD exacerbations were defined by EMR codes, key words or free text denoting COPD exacerbations or 
a prescription of acute OCS (≥20 mg/day for a minimum of 3 days), and/or a respiratory antibiotic in the absence of an 
alternative indication. Patient-completed questionnaires captured information on sociodemographic factors, body mass 
index (BMI), hospitalizations, emergency room visits, current medications, symptom frequency and smoking.

The primary study outcome was change in exacerbation rate, with changes in maintenance inhaled asthma and COPD 
treatment evaluated as a secondary outcome. We restricted to individuals who were active between 1 January 2018 to 
31 December 2023 to evaluate trends over time in the same cohort of individuals. Exacerbation rate was calculated from 
exacerbations recorded in the EMR, and did not include those reported by the patient. Patients were followed up for 
exacerbations throughout the evaluation period, from 2018 to 2023. A change in therapy was defined as any change in 
asthma or COPD medication (ICS, LABA, LAMA and combinations), doses or device types (DPI, MDI) in the first 12 months 
post-intervention (ie from the index date) versus the most recent therapy received in the 12 months pre-intervention. Free and 
fixed inhaled combination therapy were grouped together. Any changes in therapy in the 2-, 3-, 4-years post-intervention were 
also recorded. To note, descriptions of how therapy was changed and guideline concordance were not specifically evaluated.

Statistical Analysis
Statistical analysis was performed using Stata statistical software (version 15.1). We described the characteristics of the 
study population by age, gender and BMI, stratified by COPD, asthma and high-risk asthma status.

For both high-risk asthma and COPD patients, exacerbation rates (per 1000) pre- and post-intervention with (exact 
Poisson) 95% confidence intervals were described. Exacerbation rates (per 1000 population) were plotted by month from 
2018 to 2023 using fitted linear regression lines to evaluate trends pre- and post-intervention. As the intervention date 
varied between individuals, pre-intervention trend lines were plotted from Jan 2018 to Sep 2019 and post-intervention 
trend lines from May 2021 to Dec 2023 when most patients (92% for both severe asthma and COPD cohorts) had 
received the intervention. We repeated the analyses to report the exacerbations by year. To assess whether the interven
tion had prompted a change in maintenance therapy, the proportion of patients that changed therapy (and exact binomial 
95% confidence intervals) for each year post-intervention was plotted, also stratifying by asthma/COPD status.

Results
Patient Demographics and Clinical Characteristics
OPCRDA data were collected from 7512 patients with asthma, of whom 4700 received a questionnaire (Figure 2B). Of 
these, 1463 were identified as high-risk; a subset of 1327 patients were classified as active and high-risk asthma 
intervention patients (92.4% of the total high-risk asthma patients). The mean age of high-risk asthma patients was 
47.6 years (SD 20.6) and 68.1% of this population were female (31.7% male and 0.2% not recorded). Blood eosinophil 
counts are presented in Table 1. A total of 47.3% were prescribed acute OCS in the 12 months before the index date; 
long-term OCS were prescribed in 4.4%.

OPCRDA data were collected from 6526 patients with COPD; 635 of these patients received a questionnaire 
(Figure 2B). Of these, 629 were identified as high-risk COPD patients, and all the high-risk COPD patients were 
found to be active. The mean age of high-risk COPD patients was 68.6 years (SD 15.9) and the majority were female 
(62.2%; 37.8% were male). In the 12 months before the index date, 22.4% were prescribed acute OCS and 9.4% were 
prescribed long-term OCS. Baseline demographics and clinical characteristics of the asthma and COPD cohorts are 
presented in Table 1. Spirometry reporting was very low; just 6.0% of high-risk asthma patients and 14.9% of high-risk 
COPD patients had mention of spirometry or a value recorded in their EMR. This meant that diagnoses of asthma or 
COPD could not be confirmed with spirometry.
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Table 1 Patient Characteristics

All Active High-Risk 
Patients

High-Risk Patients Active 
from 2018 to 2023

Demographics Asthma  
(N = 1327)

COPD  
(N = 629)

Asthma  
(N = 925)

COPD  
(N = 351)

Age at index date (years), mean (SD) 47.67 (20.6) 68.6 (15.9) 47.51 (20.4) 66.1 (15.6)

Age group at index date (years), n (%)

>12–54 809 (61.0) 104 (16.5) 568 (61.4) 66 (18.8)

≥55 518 (39.0) 525 (83.5) 357 (38.6) 285 (81.2)

Gender, n (%)

Female 904 (68.1) 391 (62.2) 629 (68) 216 (61.5)

Male 421 (31.7) 238 (37.8) 295 (31.9) 135 (38.5)

Not recorded 2 (0.2) 0 1 (0.1) 0 (0.0)

BMI (kg/m2), n (%)

Underweight (<18.5) 20 (1.5) 7 (1.1) 14 (1.5) 3 (0.9)

Normal (18.5–24.99) 184 (13.9) 122 (19.4) 122 (13.2) 66 (18.8)

Overweight (25–29.99) 241 (18.2) 177 (28.1) 177 (19.1) 104 (29.6)

Obese (30+) 445 (33.5) 274 (43.6) 314 (34) 141 (40.2)

Not recorded 437 (32.9) 49 (7.8) 298 (32.2) 37 (10.5)

Smoking status, n (%)

Current smokers 151 (11.4) 95 (15.1) 80 (8.6) 51 (14.5)

Never smokers 842 (63.5) 188 (29.9) 558 (60.3) 116 (33)

Former smokers 245 (18.5) 315 (50.1) 155 (16.8) 172 (49.0)

Missing smoking status 225 (17) 31 (4.9) 132 (14.3) 12 (3.4)

Blood eosinophil count (BEC) within 5 years of index date - 
highest recorded; n (% out of patients with a BEC recording)

Patients with a BEC recording 926 (69.8) 530 (84.3) 641 (69.3) 282 (80.3)

<0.15 (10^9/L) 146 (15.8) 48 (9.1) 104 (11.2) 20 (5.7)

0.15 <0.30 (10^9/L) 247 (26.7) 150 (28.3) 175 (18.9) 63 (18.0)

0.30 < 0.45 (10^9/L) 190 (20.5) 139 (26.2) 122 (13.2) 80 (22.8)

>= 0.45 (10^9/L) 343 (37.0) 193 (36.4) 240 (25.9) 119 (33.9)

No BEC recorded in period 401 (30.2) 99 (15.7) 284 (30.7) 69 (19.7)

Spirometry recording in the 12 months before index date; n (%)

No spirometry value recorded 1305 (98.3) 575 (91.4) 905 (97.8) 298 (84.9)

Spirometry mentioned but no value recorded 58 (4.4) 40 (6.4) 40 (4.3) 28 (8.0)

Patients with either spirometry mentioned or a value recorded 80 (6) 94 (14.9) 60 (6.5) 81 (23.1)

(Continued)
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Table 1 (Continued). 

All Active High-Risk 
Patients

High-Risk Patients Active 
from 2018 to 2023

Demographics Asthma  
(N = 1327)

COPD  
(N = 629)

Asthma  
(N = 925)

COPD  
(N = 351)

Highest therapy recorded in the 12 months before index date*

SABA pharmacy received only 449 (33.8) 141 (22.4) 84 (30.7) 48 (13.7)

SABA only prescribed 90 (6.8) 42 (6.7) 61 (6.6) 25 (7.1)

ICS 134 (10.1) 18 (2.9) 104 (11.2) 16 (4.6)

LABA 1 (0.08) 0 (0) 0 (0.0) 0 (0.0)

LAMA 6 (0.5) 43 (6.8) 4 (0.4) 23 (6.6)

ICS/LABA 609 (45.9) 189 (30.1) 447 (48.3) 136 (38.7)

ICS/LAMA 0 (0.0) 3 (0.5) 0 (0.0) 2 (0.6)

LABA/LAMA 5 (0.4) 30 (4.8) 3 (0.3) 10 (2.8)

ICS/LABA/LAMA 33 (2.5) 163 (25.9) 22 (2.4) 91 (25.9)

OCS prescription patterns recorded in the 12 months before 
index date

Prescription of acute OCS 627 (47.3) 141 (22.4) 463 (50.1) 98 (27.9)

Prescription of acute OCS with repeats 190 (14.3) 59 (9.4) 135 (14.6) 44 (12.5)

Prescription of long-term OCS 58 (4.4) 59 (9.4) 38 (4.1) 35 (10.0)

Prescription of long-term OCS with repeats 38 (2.9) 44 (7.0) 25 (2.7) 31 (8.8)

N of comorbidities, n (%)

0 122 (9.2) 22 (3.5) 70 (7.6) 12 (3.4) 

1 279 (21.0) 73 (11.6) 173 (18.7) 34 (9.7) 

2 359 (27.1) 112 (17.8) 260 (28.1) 67 (19.1) 

3+ 567 (42.7) 422 (67.1) 422 (45.6) 238 (67.8) 

Comorbidities, n (%)

Potentially steroid-related comorbidities

Diabetes 140 (10.6) 137 (21.8) 100 (10.8) 78 (22.2) 

Osteoporosis 94 (7.1) 146 (23.2) 65 (7.0) 69 (19.7) 

Obesity 655 (49.4) 282 (44.8) 467 (50.5) 158 (45.0) 

Hypertension 238 (17.9) 252 (40.1) 167 (18.1) 143 (40.7) 

Sleep apnea 87 (6.6) 108 (17.2) 65 (7.0) 59 (16.8) 

Heart disease 57 (4.3) 109 (17.3) 36 (3.9) 61 (17.4) 

Depression/anxiety 515 (38.8) 296 (47.1) 376 (40.6) 165 (47.0) 

Chronic kidney disease 42 (3.2) 54 (8.6) 30 (3.2) 28 (8.0) 

(Continued)
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Exacerbation Rates in High-Risk Asthma and COPD Patients
The overall rate of exacerbations among high-risk asthma patients in the entire study population (N=1327) was 776.9 per 
1000 (730.2, 825.9) in the 1-year period pre-intervention. In the year post-intervention, this lowered to 368.5 per 1000 
(336.5, 402.7). The rate of exacerbations in those active between 2018 and 2023 (N=925; see Table 1 for characteristics) 
by month is shown in Figure 3. The rate of exacerbations pre-intervention was 74.8 per 1000 per month ([95% CI] 71.1, 
78.6) and post-intervention was 32.4 per 1000 per month (30.4, 34.6). Among patients with high-risk asthma, there was 
an increase in exacerbation rates in the pre-intervention period (linear regression trend: 2.79 exacerbations per 1000 per 
month [1.34, 4.24]; p=0.001). Exacerbation rates dropped after the intervention and did not rise again for the remainder 
of the evaluation period (p=0.87; up to 2023). For COPD patients, the overall rate of exacerbations in the entire sample 
(N=629) was 965.0 per 1000 (889.8, 1044.9) in the 1-year period pre-intervention. In the year post-intervention, this 
lowered to 756.8 per 1000 (690.2, 827.9). The rate of exacerbations in those active between 2018 and 2023 (N=351; see 
Table 1 for characteristics) by month is presented in Figure 4. The rate of exacerbations reported among high-risk COPD 
patients was higher than that reported among asthma patients and was also higher pre-intervention compared with post- 
intervention: 122.9 per 1000 per month (115.2, 131.0) pre-intervention vs 91.2 per 1000 per month (84.1, 98.3) post- 
intervention. Among patients with high-risk COPD, the exacerbation rate was stable in the pre-intervention period 
(p=0.29), and was lower, but also stable (p=0.28) for the remainder of the evaluation period.

Therapy Changes in High-Risk Asthma and COPD Patients
Maintenance therapy changes for both the high-risk asthma (N=925) and COPD (N=351) patient populations at risk 
between 2018 to 2023 were high post-intervention (Figure 5). In the first year following the intervention, 48.4% (95% CI: 
45.2, 51.7) of high-risk asthma patients changed asthma therapies. This reduced to 38.9% (35.8, 42.1) and 29.7% (26.8, 
32.8) in year 2 and 3 post-intervention. The rate of therapy change was higher among the high-risk COPD patients, but 
a similar pattern was observed over time: 59.3% (53.9, 64.4) in year 1, followed by 51.0% (45.6, 56.3) and 39.6% (34.4, 
44.9) in years 2 and 3, respectively. Of the high-risk asthma patients, 68.1% (N=630) had changed therapy at least once 
during the 4-year follow-up period. A higher proportion of patients with therapy change (80.6%; N=283) was observed in 
the high-risk COPD patients.

Table 1 (Continued). 

All Active High-Risk 
Patients

High-Risk Patients Active 
from 2018 to 2023

Demographics Asthma  
(N = 1327)

COPD  
(N = 629)

Asthma  
(N = 925)

COPD  
(N = 351)

Other comorbidities 

Allergies or allergic asthma 217 (16.4) 86 (13.7) 153 (16.5) 56 (16.0) 

Atopic dermatitis 466 (35.1) 235 (37.4) 360 (38.9) 134 (38.2) 

Allergic rhinitis 358 (27.0) 148 (23.5) 270 (29.2) 97 (27.6) 

Nasal polyps 26 (2.0) 17 (2.7) 18 (1.9) 16 (4.6) 

GERD 350 (26.4) 286 (45.5) 265 (28.6) 160 (45.6) 

Lung cancer 5 (0.4) 20 (3.2) 3 (0.3) 9 (2.6) 

Anemia 196 (14.8) 109 (17.3) 137 (14.8) 53 (15.1) 

Heart failure 32 (2.4) 69 (10) 20 (2.2) 29 (8.3) 

Stroke 40 (3.0) 80 (12.7) 25 (2.7) 49 (14.0) 

Notes: *Free and fixed inhaled combination therapies were grouped together.
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Figure 4 Rate (per 1000) of exacerbations among active high-risk COPD patients: 2018 to 2023 (N=351). 
Note: The greyed-out area represents the date of the intervention period: that is, the date that the first questionnaire was sent out (29 October 2019) to the date the last 
questionnaire was sent out (3 June 2021).

Figure 3 Rate (per 1000) of exacerbations among active high-risk asthma patients: 2018 to 2023 (N=925). 
Note: The greyed-out area represents the date of the intervention period: that is, the date that the first questionnaire was sent out (29 October 2019) to the date the last 
questionnaire was sent out (21 September 2021).
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Discussion
Our findings highlight the potential of the ACAER asthma and COPD program to support GPs in asthma and COPD care, with 
reductions in exacerbations observed in the post-intervention evaluation period. The program was provided to 21 primary care 
practices across Australia, resulting in 7512 patients with asthma and 6526 patients with COPD being identified, of whom 
1463 and 629, respectively, were flagged to the GP as being high risk and requiring optimization of care.

The reduction in exacerbation rate post-ACAER implementation supports a role for the ACAER asthma and COPD 
program in real-world primary care practice. The mean rate of exacerbations fell after the intervention period in both the 
high-risk asthma and COPD populations, with a more pronounced reduction seen in patients with asthma (74.8 to 
32.4 per 1000 per month) than in those with COPD (122.9 to 91.2 per 1000 per month). Prior to the ACAER 
implementation, a trend for increase in exacerbation rates (p=0.001) was observed in the high-risk asthma population; 
after the intervention period a pronounced reduction was observed, and rates remained stable over the follow-up period 
up till 2023 (p=0.87). In the high-risk COPD population, the exacerbation rate was stable prior to the ACAER 
implementation (p=0.29). Post-intervention exacerbation rates initially declined and then remained stable (p=0.28).

Reductions in exacerbation rate may reflect improvements in management of asthma and COPD. Identification of high- 
risk asthma and COPD patients was followed by changes in treatment regimen among the majority of patients post- 
intervention. Around half (48.4%) of patients in the high-risk asthma population and more than half (59.3%) in the high- 
risk COPD population had a therapy change in the first year post-ACAER implementation, with this figure declining year-on- 
year for the subsequent four years. Of those high-risk patients who remained in the cohort for 4 years following the 
intervention, most individuals (68.1% of the asthma patients and 80.6% of the COPD patients) had at least one therapy change.

Primary care providers are at the forefront of asthma management and have a critical role in the early identification and 
management of uncontrolled asthma and COPD.28,29 As such, it is imperative that they are supported with QI programs similar 
to the ACAER asthma and COPD program that can use EMR data and algorithms to identify high-risk patients early in their 
clinical journey. Identification of these patients allows them to be targeted for referral and review, adjusting maintenance 
regimens as appropriate with a view to enhancing outcomes. The findings reported here are consistent with those of a COPD 
QI program implemented by the OPC in the UK. A 20% reduction was demonstrated in the proportion of high-risk patients 

Figure 5 Percentage of active high-risk asthma (N=925) and COPD patients (N=351) changing therapy in the first five years post-intervention.
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having a COPD exacerbation in the 12 months following the start of this program, compared to a reduction of 10% in all 
practices not actively performing QI.23

Existing literature highlights the important role of QI in supporting GPs with the early identification of at-risk 
patients, helping to ensure the provision of timely and quality care with the end goal of enhancing patient 
outcomes.23,30,31 Previous studies have demonstrated the effectiveness of QI programs in reducing exacerbations 
amongst patients with asthma and COPD. The Giving Asthma Support to Patients (GASP) program was a nurse-led 
asthma review program conducted in GP practices across Australia and showed a 21.6% decrease in exacerbations 12 
months after receiving the program.30 This study differed to ours as we did not provide nurse intervention and relied 
solely on the GPs to implement changes. The UK Standardising Asthma Reviews and Reducing SABA overuse in 
Greater Manchester (STARRS-GM) study used clinical auditing to identify high-risk asthma patients and a computer- 
guided consultation (CGC) system to enhance the outcomes of asthma patients in primary care. This study found that 
44% of patients enrolled in the program underwent a change in asthma therapy following the CGC review; of these 
patients, 82% received an escalation in their therapy.31 This study shows the value of using collected EMR data to flag 
high-risk patients eligible for treatment reviews, a model that mirrors the ACAER asthma and COPD program. A primary 
care audit on COPD care in Hong Kong aimed to identify service gaps and implement a series of quality improvement 
strategies. Improvements in all criteria evaluated following the year-long implementation phase were reported, including 
spirometry performance and acute exacerbations leading to hospital admissions.32

Our study had several limitations. We assessed whether the intervention prompted an overall change in maintenance 
therapy, rather than specifically evaluating guideline concordance. This was, in part, due to the potential for guideline 
adherence and doctor-specific factors to confound any potential relationship observed. Our study was completed during the 
COVID-19 pandemic, and this could have influenced the post ACAER asthma and COPD program results. On average the 
number of patients participating in the study decreased and it can be expected that lifestyle changes could have affected the 
control of their asthma or COPD. A number of studies across the globe report substantial reductions in exacerbations of both 
asthma33–35 and COPD36–38 associated with lockdown over the COVID-19 pandemic. Several potential explanations for this 
have been proposed, including reduced infection exposure with social distancing and occupational changes and improvements 
in self-management of these conditions over the lockdown period.34,35,37 Reporting on COPD exacerbations in France, 
Germany, Italy, the UK and the US, Martinez et al found that the reported decline in 2020 compared with 2019 was followed 
by a subsequent rise in exacerbation rates in most countries in 2021.38 In contrast to this, our study appeared to show sustained 
reductions over the post-intervention years up until 2023, supporting a tangible effect of the intervention on patient outcomes. 
Nonetheless, our findings may not be generalizable to other time periods and further research is required to support our initial 
findings here. An additional limitation of our study is the exclusion of patients with respiratory diagnoses other than asthma or 
COPD may have made our findings less generalizable to the general population of patients with asthma or COPD, as many of 
them may have respiratory comorbidity. Finally, the population size was small, rates were not adjusted for confounders and the 
study did not report on a control group, making it challenging to ascertain the true effectiveness of the program. We were 
unable to examine the same longitudinal patterns in patient outcomes in the control group as this group received a delayed 
intervention which, when taking COVID into consideration, made it unsuitable for comparison. For this reason, only the 
intervention population was examined longitudinally to demonstrate the sustained effects of our QI program.

Future Research
To counteract the lack of control group, future research could analyze available and forthcoming data using a stepped- 
wedge-type approach, with a type of control group essentially being offered by the practices that had not yet joined by 
a particular date. Reporting of relative rate ratios of exacerbations would help to better understand any improvements in 
the management of asthma and COPD. Future studies could explore the differences between pediatric and adult asthma 
patients, the decrease in morbidity and hospital admissions and the improvement in activities of daily living with the 
suggested changes in management, as well as quality improvement among asthma–COPD overlap patients. The therapy 
change of stopping chronic OCS could also be examined, and an exploration of patient experiences of ACAER and 
analysis of cost-effectiveness may offer additional insights.

Journal of Asthma and Allergy 2025:18                                                                                            https://doi.org/10.2147/JAA.S513477                                                                                                                                                                                                                                                                                                                                                                                                   1609

Blakey et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)



Conclusions
Our findings support the potential of the ACAER asthma and COPD program to facilitate sustained reductions in 
exacerbation rates among patients with high-risk asthma and COPD. The implementation of the program was followed 
by changes in care in the majority of high-risk patients identified, which appear to have been reflected in the reductions in 
exacerbation rate in the years following the intervention. Importantly, the ACAER asthma and COPD program was 
designed to be highly sustainable in primary care practice, with reports and templates that can be embedded in routine 
care so as to support everyday clinical decision making. While additional research is required to confirm our preliminary 
insights, the adoption of QI initiatives such as the ACAER program more broadly across the country may help to 
improve patient outcomes and reduce the burden of disease.
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