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Abstract
Introduction: Chronic obstructive pulmonary disease (COPD) is a worldwide health problem. Evidence suggests that the management of COPD 
patients is substandard when compared to treatment guidelines. 

Methods: A retrospective cross-sectional audit of patients admitted over 12-months for management of exacerbations of COPD (ICD-M120) was 
conducted in an Australian hospital.  Data collected included patients’ demographics, co-morbidities, admitting team, COPD-related medications 
on admissions and discharge, and spirometry data.  The primary aim of this study was to evaluate the proportion of patients who were prescribed 
evidence-based COPD therapy on discharge compared to admission. The secondary aims were to evaluate adherence of the respiratory team to 
prescribing guidelines compared to general medical teams as well as assessing factors for prescribing compliance.  

Results: A total of 274 patients were eligible to be included. On discharge, the percentage of appropriate therapy increased from 44% to 53% 
compared to that on admission, p<0.01. A slightly higher percentage of patients (56%) were discharged on recommended therapy when managed 
by respiratory teams compared to non-specialised teams (50%), p=0.389. Patients who had asthma or previous exacerbations of COPD were more 
likely to receive optimum treatment; OR=9.444 95%CI (1.982-44.998) and OR=2.940 (1.706-5.068), p<0.01 respectively. 

Conclusion: This study identified gaps in the management of COPD patients in this tertiary setting.  A better compliance to prescribing guidelines 
was observed among respiratory specialists. Patients with a history of asthma and/or multiple exacerbation of COPD were more likely to be 
optimally treated in this study. Improving awareness of COPD guidelines is vital for patients’ management.
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Introduction
Chronic obstructive pulmonary disease (COPD) is a worldwide 

health problem with major social and economic impact [1]. COPD 
is a significant cause of disease burden and mortality in Australia [2]. 

COPD is also associated with substantial health and economic burden 
worldwide and the prevalence of COPD is increasing due to the aging 
population and continued exposure of the population to risk factors [3].

Current evidence suggests that the management of COPD patients 
is substandard, with evidence of over-treatment and under-treatment, 
when compared to current guidelines such as the COPD-X guidelines 
(used in Australia and New Zealand) and the GOLD guidelines [1,4-9]. 
The COPD-X guidelines used in Australia classify the severity of COPD 
based on spirometry assessment into three categories to guide medical 
management; mild (FEV1 ≈ 60-80% predicted), moderate (FEV1 ≈ 
40 -59% predicted) and severe (FEV1< 40% predicted) [1]. There is 
great importance in appropriately managing COPD treatment as 
inappropriate prescribing of medications could increase the financial 
burden on the healthcare system and worsen patient outcomes [4].

Data assessing concordance of management of COPD patients in 
hospitals with clinical guidelines is sparse [10,11]. Given the economic 
and health burden on our society, it is important to examine our 
local practice for managing inpatients admitted for exacerbations of 
COPD with the aim to optimise their medical management. It has been 

suggested that pulmonary specialists may follow national guidelines 
more closely than general physicians in the management of patients 
with COPD [10,11]. However these findings need to be confirmed by 
further studies. 

The primary aim of this study was to evaluate the proportion of 
patients prescribed evidence-based maintenance therapy of COPD 
according to the COPD-X guidelines on discharge at this hospital 
compared to admission. The secondary aims were to compare the 
rate of guideline adherence between the respiratory teams and non-
specialized medical teams and assess patients’ factors affecting their 
COPD management.

Method

A retrospective cross-sectional audit of medical records was 
conducted on patients admitted for management of exacerbations of 
COPD (ICD-M120) in a large Australian metropolitan hospital from 
January 2016 to February 2017. The inclusion criteria are: patients >18 
years of age with confirmed diagnosis of COPD by spirometry within 
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12 months prior to admission or 3 months post admission. Exclusion 
criteria included any patients with no spirometry data, incomplete 
medical record, diagnosis of other pulmonary diseases other than 
COPD based on spirometry results (i.e. FEV1/FVC>70%) and patients 
transferred from or to a rehabilitation hospital due to incomplete 
episode of care. Palliated or deceased patients were also excluded from 
the study. Ethics approval was obtained from the Research and Ethics 
Committee of the institution (Approval number QA/16/PH/34).

The prescribing of COPD therapies on discharge was compared 
against the recommendations of the COPD-X guidelines, which were 
considered appropriate given they have been adapted by local clinicians 

[1]. All patient records were independently assessed by two authors 
(VK, AH) and disagreement was resolved through re-evaluation and 
discussion. Patient factors such as severity of COPD using predicted 
FEV1, and the presence or absence of relevant co-morbidities such as 
asthma were taken in account consistently by the two authors during 
the assessment process. 

Appropriateness of drug treatment was established in accordance 
with the 2017 COPD-X guidelines1 recommendations as below:

1. In mild COPD, it is recommended to add a short-acting 
bronchodilator when needed and consideration to regular treatment 
of one or more long-acting bronchodilator (long-acting B2-agonist 
[LABA] and/or long-acting muscarinic antagonist [LAMA]) for 
symptom relief.

2. In moderate COPD, the guidelines recommend adding regular 
treatment with one or more long-acting bronchodilator (LABA and/
or LAMA) and consideration to adding ICS for those with FEV1<50% 
predicted and 1 or more exacerbations in the previous 12 months.

3. In severe COPD, addition of a regular treatment with one 
or more long-acting bronchodilator (LABA and/or LAMA) and 
consideration adding ICS for those with FEV1<50% predicted and 2 or 
more exacerbations in the previous 12 months are recommended. Low 
dose theophylline could also be considered. 

A patient was considered to be under-treated if there was a lack of 
appropriate inhalers given their severity of COPD (eg. not on LABA or 
LAMA when COPD severity was moderate to severe). A patient was 
considered over-treated if there were inappropriate treatment (eg. on 
ICS/LABA combination therapy when COPD severity was mild).

Audit data were collected by two clinical pharmacists. Data 
collected from medical histories included patient demographics, co-
morbidities, admitting team, COPD related medications on admission 
and discharge, spirometry data, and length of stay. Data was entered 
into Excel 2007 (Microsoft Corporation, Redmond, WA, USA) where it 
was analysed and compared. Analysis of data involved both descriptive, 
univariate, and multivariate statistics. Data were analysed using SPSS, 
version 24.0 (SPSS, Inc, an IBM Company, Chicago, Illinois).

Descriptive statistics were used to summarise patient demographics 
and management. Chi squared test was used to examine the univariate 
relationship between each set of categorical variables. A significance 
level of p < 0.05 was considered statistically significant for all 
tests. Multiple logistic regression model was used to examine the 
relationship between the independent variables such as gender, age, 
presence of comorbidities, admission team (respiratory or medical) 
and the dependent variables which were appropriateness of treatment 
according to the COPDX guidelines (optimum treatment, under- or 
over-treatment). The results are presented in adjusted odds ratios (OR) 
with 95% confidence intervals (95% CI).

Results
Over the study period, there was a total of 1031 admissions in this 

metropolitan hospital with a primary diagnosis of exacerbation of 
COPD. A total of 274 admissions fulfilled the inclusion criteria and 
were eligible to be included in the study. The mean age (±SD) of patients 
included in the study was 71.8(±10.5) years with mean predicted FEV1 
(±SD) of 49.2% (±20.9). Half the patients who were included in the 
study were males. The mean length of stay (±SD) was 5.3 (±5.1) days. 
Hypertension, ischemic heart disease and chronic kidney disease 
were the three most prevalent co-morbidities in the examined cohort 
(48%, 24% and 19% respectively). According to the COPD-X guideline 
classification, 41% (n=112) of patients had severe COPD, 29% (n=79) 
had moderate COPD and 30% (n=83) had mild COPD (Table 1).

On admission, 44% (n=120) of patients were already on appropriate 
inhaler therapy according to COPD-X guidelines; 9% (n=25) were 
under-treated while 47% (n=129) were over-treated upon presentation 
to hospital. The percentage of appropriate therapy increased from 
44% on admission to 53% on discharge (p<0.01); and the percentage 
of patients who were classified as either undertreated or overtreated 
was reduced from 56% to 47% (p<0.01) after therapy adjustment in 
the hospital.

Patients in this study were either managed by the respiratory 
(specialised) team or the non-specialised teams. The respiratory team 
admitted 49% (n=135) of all audited patients. Univariate analysis of 
the data showed a slightly higher percentage of patients (56%, n=75) 
were discharged on recommended therapy according to COPD-X 
guidelines when managed by the respiratory team compared to the 
non-specialised teams (50%, n=70); however the results did not reach 
statistical significance (P= 0.389) (Table 2).

Patients with mild COPD (n=83), a total of  43% (n=36) were 
treated optimally, 10% (n=8) were under-treated and 47% (n=39) were 
over-treated. In patients with moderate COPD (n=79), 57% (n=45) 
received optimal treatment, 11% (n=9) were under-treated and 32% 
(n=25) were over-treated. In patients with severe COPD (n=112), 57% 
(n=64) had optimal treatment, 17% (n=19) were under-treated and 
26% (n=29) were over-treated (Figure 1).

The predictors of appropriateness of COPD management were 
sought using multiple regression analysis as presented in Table 3. 
Patients with a past history of asthma or previous COPD exacerbations 
that required hospital exacerbations were more likely to be treated 

Figure 1. Percentage of patients in each treatment classification per COPD severity class 
and by treating team
Patients included in this cross-sectional audit were stratified according to COPD disease 
severity and the treating team. The proportion of patients prescribed optimal or suboptimal 
COPD treatment are presented graphically for each strata.
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Patients’ Demographics n= 274
n(%)

Male 136(50%)
Mean age (SD) (years) 72(±10)
Respiratory team admission 135(49%)
Hospital admissions for COPD in last 12 months 122(45%)
Current smoker 93(34%)
Ex-smoker 172(63%)
Never smoked 2(1%)
Smoking history Not reported 7(2%)
Mean Smoking history (SD) (Pack year) 47(±35)
Mean predicted FEV1(SD) 49 (±21)
Mean FEV1/FVC (SD) 47(±16)
Mean LOS (SD) (days) 5(±5)
Comorbidities
Hypertension 131(48%)
Ischaemic heart disease 67(24%)
Chronic kidney disease 51(19%)
Hyperlipidaemia 50(18%)
Diabetes mellitus 48(17%)
Heart failure 43(16%)
Depression 39(14%)
Atrial fibrillation 18(7%)
Asthma 18(7%)
Lung malignancy 14(5%)

Table 1. Patients’ characteristics included in the study

Total 
n = 274

Optimum
n = 145

Under
Treated 
n = 36

Over
 Treated 

n = 93

Respiratory team (n=135) 56%
(n = 75)

17%
(n = 23)

27%
(n = 37)

General Medical & other teams (n=139) 50%
(n = 70)

10%
(n= 13)

40%
(n = 56)

X 2 0.742 3.544 5.068
P value P=0.389 P=0.600 P=0.024

Table 2. Stratification of patients according to COPD-X per admitting team

Optimum Treatment 
OR (95%CI) P Value Over treatment OR

(95%CI) P Value Under Treatment OR
(95%CI) P Value

Male gender 1.078
(0.628-1.850) 0.785 0.680

(0.373-1.242) 0.210 1.698
(0.765-3.769) 0.193

Older age 1.237
(0.637-2.403) 0.530 0.748

(0.351-1.598) 0.454 0.991
(0.411-2.387) 0.983

Respiratory team 1.232
(0.699-2.171) 0.470 0.485*

(0.258-0.913) 0.025 2.299
(0.997-5.302) 0.051

Ex-smoker 0.929
(0.536-1.609) 0.793 1.114

(0.604-2.057) 0.729 0.953
(0.436-2.082) 0.904

Length of stay 1.070
(0.611-1.874) 0.812 1.040

(0.556-1.944) 0.902 0.797
(0.349-1.820) 0.590

Exacerbation that required hospital 
admission in the last 12 months

2.940**
(1.706-5.068) 0.001 0.140**

(0.072-0.273) 0.001 2.880**
(1.300-6.379) 0.009

Mild COPD 0.617
(0.312-1.221) 0.165 1.812

(0.866-3.788) 0.114 0.997
(0.367-2.710) 0.995

Moderate COPD 1.058
(0.538-2.079) 0.871 1.003

(0.468-2.149) 0.993 1.063
(0.397-2.848) 0.903

History of Cardiovascular disease 0.793
(0.428-1.467) 0.460 1.053

(0.534-2.075) 0.881 1.361
(0.557-3.325) 0.499

History of Lung Malignancy 0.736
(0.211-2.560) 0.629 0.764

(0.183-3.194) 0.712 2.391
(0.548-10.428) 0.246

History of Chronic Kidney Disease 1.470
(0.731-2.956) 0.280 0.811

(0.366-1.796) 0.606 0.683
(0.235-1.983) 0.483

History of Depression 1.718 
(0.803-3.674) 0.163 0.487

(0.200-1.185) 0.113 1.096
(0.378-3.178) 0.867

History of Asthma 9.444**
(1.982-44.998) 0.005 0.095*

(0.011-0.796) 0.030 0.330
(0.040-2.716) 0.303

Table 3. Multiple logistic regression of variables association with optimal treatment, under-treatment or over-treatment

p<0.05* and P<0.01**
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optimally; OR= 2.940 95%CI(1.706-5.068) and OR=9.444 95%CI(1.982-
44.998), P<0.01 respectively.

Discussion
This audit reflects the treatment patterns of maintenance COPD 

therapy in a metropolitan Australian hospital through examining 
adherence to treatment recommendations of COPD-X guideline. The 
mean age of our cohort was 71.8 years, which is similar to the mean age 
of the COPD population examined in other COPD audits [5,9]. There 
was an approximately equal proportion of males and females in our 
sample; this is expected due to the similar prevalence of COPD between 
males and females in Australia [12]. The mean length of stay was 5.3 
days which correlated well with a national average length of stay of 
5.7 days in Australia for 2015-16 [13]. The proportion of patients who 
are current smokers in our study cohort is rather high (34%). Similar 
prevalence of cigarette smoking was found in other cohort studies 
indicating smoking cessation is one of the most important interventions 
for patients admitted to hospital with COPD exacerbations  [5,9].

The COPD-X guideline 2017 acknowledges the importance of 
management of COPD therapy in the primary-care setting to optimize 
lung function, prevent deteriorations and exacerbations. However our 
findings show that only 44% of patients were on appropriate inhaler 
therapy prior to admission to hospital, indicating that COPD is often 
not managed in primary care according to the most recent COPD 
guidelines [1].

During management of COPD exacerbations in the hospital 
setting, an opportunity arises for physicians to review patients’ inhaled 
therapy according to their clinical needs. The proportion of patients on 
appropriate inhalers according to the COPDX guideline was 53% upon 
discharge (significantly increased from 44% on admission, P<0.05). 
The results highlight that hospital admission provides an opportunity 
for physicians to re-assess and adjust therapy in patients admitted to 
hospital for COPD exacerbations to optimise their management. There 
were only a small proportion of patients undertreated in our cohort 
either on admission or discharge (9% vs 13% respectively). The most 
common reason of under-treatment was the lack of prescribing long-
acting bronchodilators (LAMA or LABA) in patients with moderate-
severe COPD where there is no contraindication to therapy. The lack 
of prescribing a SABA or SAMA on discharge was also counted as 
under-treatment which was documented in a number of cases across 
all COPD severity classes. 

In our study, 34% of examined patients were over-treated on 
discharge according to the COPD-X guideline.1 Over prescribing of 
ICS in patients who do not meet the specified COPD-X criteria (ie. 
FEV1<50% and 1 or more exacerbations in the last 12 months) was the 
most common reason of over-treatment. Co-prescribing of both LAMA 
and SAMA was also observed and classified as over-treatment because 
COPD-X guideline recommends that SAMA should be discontinued 
once a LAMA is commenced. 

Patients who had repeated COPD exacerbations requiring hospital 
admission in the last 12 months were three times more likely to receive 
optimal treatment on discharge (OR= 2.940 , 95%CI ( 1.706-5.068), 
p<0.01). They were also less likely to be over-treated (OR= 0.140, 
95%CI (0.072-0.273) p<0.01). Similarly, White et al. reported over-
treatment was less likely in patients who reported an exacerbation 
requiring oral steroids or a hospital admission for COPD [4]. This 
subgroup of patients was those who will benefit from combination ICS 
therapy according to COPD-X guidelines. These findings reflect that 

patients with repeated COPD exacerbations were well managed with 
the indicated therapy and much less likely to be over-treated.

A history of asthma was another strong predictor of optimal COPD 
therapy on discharge (OR= 9.44, 95%CI (1.982-44.998), p<0.01). ICS is 
indicated in patients with overlap phenotype of asthma and COPD. The 
result suggests patients with overlapping asthma and COPD diagnosis 
are likely to be prescribed indicated therapy including ICS to manage 
their inflammatory condition. 

In our results, as the severity of COPD increased, the proportion of 
patients receiving optimal inhaled therapy on discharge also increased. 
The COPD-X guideline recommends a stepwise approach in the 
prescribing of maintenance COPD therapy according to the severity 
of airflow limitation (based on FEV1). Therefore, the higher percentage 
of optimal therapy in moderate-severe COPD is likely due to qualified 
use of combination bronchodilators with ICS. Conversely, patients 
with mild COPD did not qualify for combination ICS therapy due to 
FEV1>50%, this was the most likely explanation for the higher rate of 
over-treatment observed in this subgroup of patients. 

Over-treatment of COPD with inhaled corticosteroid has been 
reported in numerous studies [4,14-16].  A cross-sectional study 
conducted in the UK by White et al reported 38% of the patients were 
over-treated according to GOLD 2009 guidelines and in 96% of these 
cases over-treatment was with ICS.4 Sen et al. also found substantial 
proportion of over-treatment of COPD in early stages and high rate of 
ICS use (89%) in all stages of disease resulted in improper treatment 
according to GOLD 2010 recommendations (14). Similar result of 
over-treatment was observed in our audit even though local Australian 
COPD-X guidelines were used instead of the GOLD guideline. This 
suggests the widespread issue of inappropriate ICS use irrespective 
of the region and minor guidelines differences. Inappropriate use of 
ICS in patients with COPD needs to be addressed because not only 
it is associated with increased risk of pneumonia but it also incurs 
unnecessary cost to the patient and the healthcare system [4,17].

The causes of over-prescribing of ICS are multifactorial. Difficulties 
in distinguishing between asthma and COPD or co-existing of both 
conditions could lead to prescribers to prefer inhaled therapy that 
is effective in both asthma and COPD if diagnosis is not based on 
spirometry. Physicians may evaluate disease severity based on their 
clinical judgement of symptoms rather than spirometry results as 
recommended by COPD-X guideline. Patient’s history of previous 
COPD exacerbations is an important consideration for appropriate 
use of ICS, however this information may not be readily available to 
physicians at the time of prescribing. Therefore, physicians may be 
more willing to prescribe ICS outside of guideline recommendations 
when confronted by symptomatic patients already on maximum 
therapy of bronchodilators. Additionally, all COPD therapies 
including ICS are readily subsidized by the Australian pharmaceutical 
benefit scheme making them easy to access for most patients.  Given 
the above findings, physicians may need to be more vigilant and avoid 
over-prescribing of combination ICS therapy in COPD patients with 
no repeated exacerbations or overlapping asthma. 

The percentage of patients treated in accordance with the COPD-X 
guidelines was slightly higher in those managed by the respiratory team 
compared to non-respiratory team (56% vs 50%, p=0.389), however the 
difference did not reach statistical significance with univariate analysis. 
Over-treatment was less likely in patients managed by the respiratory 
team in this cohort as shown by multiple regression analysis (OR=0.485 
95% CI(0.258-0.913), p <0.05). This could be due to an increased 
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awareness with respiratory physicians regarding the widespread over-
prescribing of ICS in COPD patients and the risks associated with the 
overuse of ICS.

Our study had multiple limitations. This study was retrospective in 
nature and data was extracted based on medical records from a single 
centre. There may be incomplete history of patients’ previous COPD 
exacerbations if those patients presented to primary care practitioners 
or other hospitals previously. In this study, the appropriateness of 
COPD therapy was compared against the local COPD guidelines rather 
than the international GOLD guideline. The COPD-X guidelines used 
FEV1 for disease staging and treatment recommendations, whereas 
the GOLD guidelines have incorporated patient-reported outcome of 
dyspnoea to determine therapy since the 2011 update. However, the 
new classification system in the GOLD guidelines had not been proven 
to be superior to spirometry grading in terms of mortality prediction 
or improvement in health outcomes [18-20].  Also the reliability 
of dyspnoea assessment during an acute exacerbation of COPD is 
questionable. Therefore the recommendations from COPD-X guideline 
were followed in our study to assess therapy appropriateness based on 
spirometry grading. Despite the use of different parameters for disease 
assessment, the treatment recommendations in both guidelines are 
mostly aligned [1,3].

Conclusion
This study identified both under-treatment and over-treatment 

patterns in patients admitted to hospital for management of COPD. 
A slightly better compliance to COPD prescribing guidelines among 
respiratory teams was evident in this audit although the results were 
not statically significant. Our study highlighted several factors affecting 
the prescribing of appropriate maintenance COPD treatments, such 
as history of asthma or previous COPD exacerbations. Further studies 
are needed to implement education interventions to improve guideline 
awareness and evaluate the associated impact on guideline adherence 
rate and patient outcomes. 
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