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Rationale: Current guidelines define a severe acute exacerbation of chronic obstructive pulmonary disease (AECOPD) as an increase
in symptoms requiring hospital admission or emergency department (ED) visit. Little is known about whether or not subjects requiring
hospitalization and those needing only ED care have similar patient profiles and if their clinical outcomes appear comparable.
Objective: The main goals of this study were to compare the demographic and clinical characteristics of patients treated for an
AECOPD with an inpatient admission versus an ED visit and to review if hospital resource utilization was different between the 2
groups after discharge.

Methods: Subjects treated in 2022 at Montfort Hospital for an AECOPD were reviewed. Patient demographic information was
collected in addition to spirometry results and blood eosinophil counts on file. Supplemental oxygen use and medication lists were also
recorded. Patients with an initial hospital admission were compared to those requiring only ED care with univariate and multivariate
analyses. We also assessed if subjects were again treated for an AECOPD up to 6 months post initial discharge, and if so, the type of
hospital visits (hospitalization or ED).

Measurements and Main Results: A total of 135 individuals necessitated hospitalization and 79 received ED care for the treatment
of an AECOPD. On univariate analysis, patients requiring an inpatient stay appeared older and were more likely to have spirometry
results on file. A greater proportion of hospitalized individuals were on supplemental oxygen and prescribed at least one long-acting
inhaled medication. These studied variables remained significant after multivariate logistic regression analysis. Subjects with an initial
inpatient admission were also more likely to require hospitalization upon repeat presentation for a severe AECOPD.

Conclusion: Given the important differences observed in both patient characteristics and hospital resource utilization, this study
supports considering an AECOPD requiring inpatient admission versus an ED visit as distinct categories of events.
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Introduction

Acute exacerbation of chronic obstructive pulmonary disease (AECOPD) represents an important cause of both
hospitalizations and emergency department (ED) visits." In fact, AECOPD is the most prevalent cause of inpatient
admission in Canada aside from childbirth, with recent data showing an upward trend in hospitalizations since 2010.>~
National spending for AECOPD requiring hospital care is at least 4 billion Canadian dollars per year.* Both the Global
Initiative for Chronic Obstructive Lung Disease (GOLD) report and the Canadian Thoracic Society (CTS) guidelines
define the severity of an AECOPD based on healthcare resource utilization, with a severe event considered as an increase
in COPD symptoms beyond day-to-day variability and requiring hospital admission or ED visit. A moderate AECOPD is
characterized as an episode treated in an outpatient setting with oral corticosteroids (OCS) and/or antibiotic, while a mild
AECOPD necessitates only short-acting bronchodilator use.””’
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Despite this apparent global consensus regarding the definition of a severe AECOPD, little is known about whether or
not subjects requiring an inpatient admission and those only needing ED care have similar patient profiles and if their
clinical outcomes appear comparable. Therefore, the primary objectives of this study were to assess in a real-world
setting the demographic and clinical characteristics of patients treated for an AECOPD with hospitalization versus an ED
visit and to review if hospital resource utilization was different between the 2 groups up to 6 months after the initial
discharge.

Materials and Methods

After local research ethics board (REB) approval (Montfort Hospital file #22-23-02-052), all individuals treated in 2022
for an AECOPD at Montfort Hospital (Ottawa, Ontario, Canada) were reviewed. Patient consent was not required by the
REB as this was a retrospective study; data was anonymized and kept strictly confidential. All ethical principles set out in
the Declaration of Helsinki were followed. Montfort Hospital is an academic teaching hospital affiliated with the
University of Ottawa that provides acute care to approximately 1.5 million people. Patients receiving usual inpatient
care are admitted under Family Medicine or General Internal Medicine physicians, while those requiring intensive care
are managed by board-certified intensivists. Subjects assessed in the ED are treated by emergency medicine specialists.
Patients are often co-managed by trainees such as medical students and residents.

Lists for both inpatient and ED visits were provided by the hospital archives department based on having a discharge
diagnosis (clinician-based) of AECOPD. Patients with other reported pulmonary disorders were excluded from this
review. Subjects with a primary diagnosis of pneumonia, influenza, or coronavirus disease 2019 were also removed.

Patient demographic information collected included age, gender, cigarette smoking history, and the presence of
a primary care provider (PCP). Patient mortality in the hospital was recorded. Spirometry results and all blood eosinophil
counts (BEC) on the hospital’s electronic medical records (EMR) system were reviewed. Home supplemental oxygen use
was also charted, in addition to long-acting inhaled medications at the time of hospital presentation. Lastly, we reviewed
if subjects were again treated at Montfort Hospital for an AECOPD after 1 month and after 6 months post-discharge, and
if so, the type of hospital visits (hospitalization or ED).

Univariate analysis was first completed to compare the clinical characteristics and prescribed therapies of subjects
requiring an initial hospital admission versus only ED care. Student’s z-test was used for continuous variables and
Pearson’s chi-squared test for categorical variables. Continuous results were presented as means with range and
categorical results as total numbers and percentages. Multivariate logistic regression analysis was subsequently per-
formed. Readmissions for AECOPD (and hospital visit type) were also compared using a #-test and chi-squared method.
A statistically significant relationship was defined as p < 0.05. All statistical analyses were completed using IBM SPSS
Statistics version 29 (Armonk, New York).

Results

A total of 135 individuals were hospitalized at Montfort Hospital in 2022 for an AECOPD (mean length of stay of 8
days), with 16 requiring admission to the intensive care unit. Eight subjects died in the hospital. Seventy-nine patients
were treated in the ED without hospitalization.

On univariate analysis, patients requiring an inpatient stay for the treatment of an AECOPD appeared on average
older (71 versus 67 years old, p < 0.01), were more likely to have prior spirometry on file (50% versus 30%, p < 0.01),
and had lower mean % predicted forced expiratory volume in the first second (FEV1) (46% versus 57%, p = 0.03).
Patients treated with only an ED visit less often had a PCP on file (73% versus 84%, p = 0.07). A greater proportion of
hospitalized individuals were on home supplemental oxygen (27% versus 9%, p < 0.01) and prescribed at least one long-
acting inhaled medication at the time of initial presentation (92% versus 71%, p < 0.01). 55% were already on triple
therapy (long-acting muscarinic antagonist, long-acting beta-agonist, and inhaled corticosteroid) compared to 38% for
patients treated in the ED (p = 0.02). Mean cigarette smoking history was similar between both groups (50 versus 54
pack-years for hospitalized and ED patients, p = 0.56). No significant relationship was found with gender, current
smoking status, or mean peak BEC on file (Table 1).
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Table | Univariate Analysis of Patient Characteristics and Prescribed Therapies for Subjects Presenting

with a Severe Acute Exacerbation of Chronic Obstructive Pulmonary Disease

Characteristics Emergency Hospitalization p-value
Department (79) (135)
Age, years mean (SD) 67 (1) 71 (1) <0.01
Gender, male n (%) 40 (51%) 73 (54%) 0.63
Smoking status, ex-smoker n (%) 37 (47%) 70 (52%) 0.48
Spirometry report available n (%) 24 (30%) 68 (50%) <0.01
FEVI, % predicted (when available) mean (SD) 57 (24) 46 (18) 0.03
Peak BEC, 10°/L mean (SD) 0.26 (0.47) 0.22 (0.28) 0.56
PCP on file n (%) 58 (73%) 113 (84%) 0.07
Home oxygen use n (%) 7 (9%) 36 (27%) <0.01
Inhaled LAMA/LABA/ICS therapy n (%) 30 (38%) 74 (55%) 0.02
No long-acting inhaled therapy n (%) 23 (29%) 11 (8%) <0.01

Note: Bold indicates p-value<0.05.

Abbreviations: BEC, blood eosinophil count; FEVI, forced expiratory volume in the first second; ICS, inhaled corticosteroid; L,
liter; LABA, long-acting beta-agonist; LAMA, long-acting muscarinic antagonist; PCP, primary care provider; SD, standard deviation.

Older age, the presence of prior spirometry on file, and the use of supplemental oxygen at home remained predictive

of hospitalization for AECOPD after multivariate logistic regression analysis. Patients on no long-acting inhaled

medication at the time of presentation were more likely to only require ED care (Table 2). The limited proportion

(43%) of patients with available % predicted FEV1 results unfortunately precluded the inclusion of this variable in the

multivariate model.

Table 2 Multivariate Logistic Regression Analysis of Patient Characteristics and
Prescribed Therapies for Subjects Presenting with a Severe Acute Exacerbation

of Chronic Obstructive Pulmonary Disease

Characteristics Odds Ratio p-value
(with 95% ClI)
Age, years for each |-unit increase 0.96 (0.93-0.99) 0.02
Gender, male 0.91 (0.49-1.70) 0.76
Smoking status, ex-smoker 1.50 (0.74-3.10) 0.26
Spirometry report available 0.47 (0.25-0.90) 0.02
Peak BEC, 10°/L for each 0.l-unit increase 0.34 (0.09-1.27) 0.11
PCP on file 0.68 (0.31-1.51) 0.34
Home oxygen use 0.30 (0.11-0.81) 0.02
Inhaled LAMA/LABAV/ICS therapy versus other 0.94 (0.46-1.93) 0.87
No long-acting inhaled therapy versus any 3.20 (1.24-8.23) 0.02

Note: Bold indicates p-value<0.05.

Abbreviations: BEC, blood eosinophil count; Cl, confidence interval; ICS, inhaled corticosteroid; L,
liter; LABA, long-acting beta-agonist; LAMA, long-acting muscarinic antagonist; PCP, primary care

provider.
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Table 3 Visits for a Severe Acute Exacerbation of Chronic Obstructive Pulmonary Disease After | and 6
Months Post-Discharge

Visits Emergency Department (79) | Hospitalization (127) p-value
After | month n (mean/patient) 11 (0.14) 26 (0.20) 0.28
Emergency department n (%) 8 (73%) 9 (35%) 0.03
Hospitalization n (%) 3 (27%) 17 (65%)

After 6 months n (mean/patient) 37 (0.47) 76 (0.60) 0.43
Emergency department n (%) 21 (57%) 19 (25%) 0.01
Hospitalization n (%) 16 (43%) 57 (75%)

Note: Bold indicates p-value <0.05.

There were overall 37 hospital visits for an AECOPD after 1 month and 113 after 6 months post-discharge. Patients
with an initial inpatient admission were more likely to require hospitalization upon repeat presentation for AECOPD
compared to those with an initial ED visit (65% versus 27% of severe AECOPD after 1 month, p = 0.03, and 75% versus
43% of severe AECOPD after 6 months, p = 0.01) (Table 3).

Discussion

The GOLD and CTS COPD statements are used to guide clinical treatment decisions. Currently, patients are considered
to be at higher risk of future AECOPD if they have had 2 or more moderate or at least 1 severe AECOPD in the
prior year.>” Therefore, any hospital presentation for COPD would lead to the recommendation of a potentially more
intensive treatment strategy. Severe AECOPD has been described to cause worsening patient symptoms and quality of
life, accelerated decline of lung function, increased risk of future AECOPD, and can lead to death.® ' 1t would however
appear important to determine if and how these outcomes may differ in patients necessitating an inpatient admission
versus only ED care.

In most healthcare models, patients can self-present to the ED. An AECOPD treated in this setting could have often
been addressed in an outpatient clinic, and therefore labeled as either a mild or moderate event. Although outside the
scope of this hospital-based review, it appears reasonable to suspect that patients discharged from the ED with a course of
OCS and/or an antibiotic for an AECOPD likely have similar clinical outcomes compared to subjects treated the same
way in an office setting. An AECOPD requiring hospitalization is also associated with a much greater financial cost.'

There is also marked variability regarding access to medical care in Canada and between different countries.'®!’
Approximately 15% of the population of Ottawa does not have a PCP, and these affected individuals are often forced to go
to the ED for any severity of complaint.'® Indeed, it was identified that 27% of patients treated at the Montfort Hospital ED did
not have a PCP on file. The lack of a PCP has previously been identified as a risk factor for ED presentation during an
AECOPD. " In this context, subjects may also be more likely to present to the ED with a first presentation of their disease. This
may in part explain why more ED-treated patients were not on long-acting inhaled therapy (29%).

Given the shortcomings of grading the severity of an AECOPD based on healthcare resource utilization, there have
been efforts to revise these criteria. Recently published trials that assessed the potential benefits of single-inhaler triple
therapy medications have defined a severe AECOPD as an event resulting in hospital admission or death, removing
a typical ED visit from this category.?’ ?* Furthermore, the Rome proposal attempted to integrate objectively measurable
variables to help classify events as mild, moderate, or severe. This international panel of experts suggested that a severe
AECOPD requires blood gas values indicating acidotic hypercapnic respiratory failure.**

This study has certain limitations. We must consider that some patients may have been misdiagnosed by physicians as
having COPD instead of another condition. It is possible that other clinical factors not included in this review may lead to
a higher probability of inpatient admission for an AECOPD, such as patient functional status and comorbidities.
Individuals may have had pulmonary function testing done in another healthcare center, with results not available on
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the hospital EMR platform. The minority of patients had % predicted FEV1 values on file at Montfort Hospital, which
prevented its inclusion in the multivariate analysis. Certain patients could have also been treated for a severe AECOPD in
another institution after their initial visit to Montfort Hospital, and therefore not accounted for when reviewing
subsequent hospital visits.

Conclusions

Patients hospitalized for an AECOPD appeared to have more advanced disease compared to those treated in the ED.
Furthermore, the initial visit type was predictive of hospital resource utilization for the treatment of a subsequent
AECOPD. The study results highlight the need to better define what should be labeled as a severe AECOPD. It would
seem more appropriate to consider an AECOPD requiring hospitalization versus only ED care as distinct categories of
events.

Abbreviations

AECOPD, acute exacerbation of chronic obstructive pulmonary disease; BEC, blood eosinophil counts; CTS, Canadian
Thoracic Society; ED, emergency department; EMR, electronic medical records; FEV1, forced expiratory volume in the
first second; GOLD, Global Initiative for Chronic Obstructive Lung Disease; OCS, oral corticosteroids; PCP, primary
care provider; REB, research ethics board.
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