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ABSTRACT

Introduction: Although evidence-based clinical practice
guidelines (CPGs) exist, emergency department (ED) asthma
management remains highly variable. Our objective was to
compare asthma management at a tertiary care ED with that
advised by the Canadian Association of Emergency
Physicians’ (CAEP) asthma CPG and current best practice.
Methods: This medical record study enrolled patients
between the ages of 19 and 60 years with a previous
diagnosis of asthma who were seen for an acute asthma
exacerbation at the Vancouver General Hospital ED in 2008.
Standard methodology guidelines for medical record review
were followed, including explicitly defined criteria and
determination of interrater reliability. Primary outcomes
were the proportion of cases with the following: objective
assessment of severity using peak expiratory flow (PEF), use
of systemic corticosteroids (SCSs) in the ED and at discharge,
prescription for any inhaled corticosteroids (ICSs), and
documentation of outpatient follow-up.

Results: A total of 204 patient encounters were enrolled.
Kappa values for interrater assessment ranged from 0.93 to
1.00. Compliance with primary outcomes was as follows:
measurement of PEF, 90% (95% Cl 85-94); use of SCSs in the
ED, 64% (95% CI 57-71); prescription of SCSs at discharge,
59% (95% Cl 51-67); prescription of any ICS at discharge, 51%
(95% CI 41-61); and documentation of outpatient follow-up,
78% (95% CI 71-84).

Conclusions: This study indicates an improvement in ED
asthma care compared to previously published studies;
however, discordance still exists between asthma manage-
ment at a tertiary care ED and the CAEP asthma CPG and
current best practice. Further research is warranted to
understand the reasons for this finding.

RESUME

Introduction: Certes, il existe des recommandations pour la
pratique clinique (RPC) fondées sur des données probantes,
mais la prise en charge de l'asthme aux services des
urgences varie énormément. La présente étude visait a
comparer la prise en charge de I'asthme dans un service
d’'urgence de soins tertiaires avec les RPC de I’Association
canadienne des médecins d'urgence (ACMU) sur I'asthme et
les pratiques exemplaires actuelles.

Meéthodes: L’'étude consistait en un examen de dossiers
médicaux de patients agés de 19 a 60 ans, chez qui un
diagnostic d’asthme avait déja été posé et qui ont été traités
au service d'urgence du Vancouver General Hospital, en
2008, pour une exacerbation d’asthme. Nous avons respecté
les lignes directrices courantes, relatives a lI'examen des
dossiers médicaux, notamment la définition explicite des
criteres et la détermination de la fidélité interjuges. Les
principaux critéres d’évaluation étaient la proportion de cas
respectant les points suivants: |I'évaluation objective du
degré de gravité a l'aide du débit expiratoire maximal
(DEM), le recours a des corticostéroides généraux (CSG) a
I"'urgence et au moment du congé, la prescription de tout
corticostéroide en inhalation (CSI), et la documentation du
suivi des patients externes.

Résultats: Au total, 204 rencontres de patients ont été
retenues. Les valeurs Kappa concernant I'évaluation inter-
juges variaient de 0.93 a 1.00. La conformité aux principaux
criteres d'évaluation s’est établie comme suit: la mesure du
DEM: 90% (IC a 95% 85-94); |'utilisation de CSG a l'urgence:
64% (IC a 95% 57-71); la prescription de CSG au moment du
congé: 59% (IC a 95% 51-67); la prescription de tout CS| au
moment du congé: 51% (IC a 95% 41-61); et la documenta-
tion du suivi des patients externes: 78% (IC a 95% 71-84).
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Conclusions: L'étude révele une amélioration de la prise en
charge de I'asthme aux services des urgences comparative-
ment aux études antérieures publiées, mais il existe encore
des écarts entre la prise en charge de I'asthme dans un
service d’'urgence de soins tertiaires et les RPC de ’TACMU
sur I'asthme et les pratiques exemplaires actuelles. Il faudrait

approfondir la recherche pour comprendre les raisons de ces
écarts.

Keywords: asthma, corticosteroids, emergency department,
guidelines

Asthma is a chronic illness that affects 2.35 million
Canadians.' Despite recent advances, many asthmatics
experience inadequate disease control and preventable
disability.>* Asthma is a common emergency depart-
ment (ED) presentation and often a marker of failed
long-term management.®

As with most chronic illnesses, clinical practice
guidelines (CPGs), which translate evidence-based
medicine into best practice, are advocated. National
and international asthma CPGs have been available
for over a decade,” including the Canadian ED
asthma CPG endorsed by the Canadian Association of
Emergency Physicians (CAEP)."* Although published
in 1996 and updated in case format in 2010, the
management of acute asthma has not markedly
changed since this guideline, and it remains relevant
to this day. The most significant changes have been in
our understanding of asthma as a chronic disease with
intermittent exacerbations, whereby management is
now viewed as a continuum, with increasingly
aggressive add-on therapy to achieve asthma control.
Since the publication of the CAEP asthma guideline,
best practice has emphasized the role of inhaled
corticosteroid (ICS) as a “controller” medication for
most asthmatics to decrease their use of “reliever”
medications.

Despite widespread dissemination, numerous stu-
dies have found suboptimal compliance with asthma
guidelines,**?* both in primary care and in the ED,
leading to undertreatment and increasing the like-
lihood of exacerbations. Although some studies have
found a decreased hospital admission rate!*'**'-* and a
reduced ED relapse rate’** with the use of guideline-
based ED asthma care maps (ACMs) or clinical
pathways, others have not.?** It appears that the
impact of a CPG on acute asthma outcome may vary
by location.

The objective of this study was to compare asthma
management provided at a tertiary care ED to the
management recommended by the CAEP asthma CPG
and current best practice.
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METHODS
Study setting

This medical record study was conducted on patients
seen in the ED at Vancouver General Hospital
(VGH), an academic medical centre with 75,000 adult
ED visits per year staffed by emergency physicians
certified by the Royal College of Physicians and
Surgeons of Canada.

Inclusion and exclusion criteria

All patients between the ages of 19 and 60 years who
presented to the ED in 2008 because of an acute
asthma exacerbation were eligible. Patients could be
enrolled only once to avoid violating the analytic
principle of independence of observations; however,
we recorded relapse visits to the VGH ED within 3
and 28 days of the initial encounter. Patients were
excluded if they did not have a previous diagnosis of
asthma or if they had a different chronic respiratory
illness. We also excluded asthmatics seen directly by a
specialist, transferred from another institution, or
presenting solely for prescription refill. Additionally,
patients seen at another ED within 28 days were
excluded as their visit was deemed to be a relapse
rather than an exacerbation. Finally, patients with
cognitive impairment from substance abuse, mental
health issues, or dementia were excluded.

Data sources

Using the VGH ED database, a list was compiled of
patients discharged directly from the ED in 2008 with
the diagnosis of asthma/asthma exacerbation (Inter-
national Classification of Diseases [ICD 9], code
493.x). Asthma patients admitted in 2008 were
identified based on the hospital discharge diagnosis
of asthma/asthma exacerbation ICD 10, code J45.x)
and eosinophilic asthma (ICD 10, code ]82).
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Data collection

Data were collected in accordance with recommenda-
tions for medical record reviews in emergency
medicine.”** A single investigator was trained to
abstract the data, both from medical charts and
electronic records. Abstracted data were entered into
a computer-based standardized spreadsheet, created
using Epidata Entry (version 3.1)" and developed a
priori with explicit data element definitions. A random
sample of 15% of charts and the associated electronic
records were reviewed by a second reviewer to assess
accuracy and interrater agreement using kappa (k)
statistics. Disagreements or uncertainties in coding
were resolved by consensus of the two reviewers at
weekly meetings.

Outcomes

The primary outcomes were the proportion of cases
with the following quality indicators (QIs): 1) objective
assessment of airway obstruction with at least one
documented peak expiratory flow (PEF); 2) use of
systemic corticosteroids (SCSs) (e.g., either oral pre-
dnisone or intravenous methylprednisolone) in the
ED; 3) discharge prescription for SCS (e.g., prednisone
or dexamethasone); 4) discharge prescription for any
type of ICS; and 5) documentation of outpatient
follow-up. Items 1 through 3 arise directly from the
CAEP asthma guideline'; items 4 and 5 represent
current best practice as endorsed by more recent
publications."* Additionally, for secondary purposes,
two logistic regression analyses were performed to
identify any factors associated with the prescribing of
SCSs and ICSs at discharge.

Statistical analysis

Data was analyzed using Excel Data Analysis (Microsoft
Corporation, 2007). Categorical values were reported
as counts and percentages with 95% confidence
intervals, whereas continuous variables were reported
as either means * standard deviations or as medians
with interquartile range (IQR), as appropriate. Logistic
regression analyses for prednisone prescription and
ICS prescription at ED discharge were fit using the
following covariates: age, gender, severity of exacerba-
tion, duration of symptoms = 72 hours, absolute
change in PEF over the ED visit, number of
bronchodilators received in the ED, presentation to

230 2012;11(4)

https://doi.org/10.2310/8000.2012.120532 Published online by Cambridge University Press

the ED on an alternate form of corticosteroid (i.e., any
ICS for the SCS regression and prednisone for the ICS
regression), and prescription of an alternate form of
corticosteroid at ED discharge.

Ethics and data security

This study was approved by our university Research
Ethics Board. T'wo databases, one for medical records
and personal health numbers and the other for
abstracted data containing no identifying patient
information, were kept on separate password-
encrypted data keys. The databases remain securely
stored, and only aggregate data have been reported.

RESULTS

A total of 255 asthma patients were identified; 51 were
excluded for the following reasons: miscoded (z = 18),
no ED treatment (# = 12), chronic obstructive
pulmonary disease (z = 8), cognitive impairment (7
= 7), and no previous asthma diagnosis (z = 6). In
total, 204 patients, with a single encounter per patient,
were included in this study.

Interrater agreement on the primary outcomes was
excellent, with the following k values obtained: 1) at
least one documented PEF, 0.94 (95% CI); 2) use
of SCSs in the ED, 1.00 (95% CI); 3) discharge
prescription for prednisone, 1.00 (95% CI); 4)
discharge prescription for any type of ICS, 1.00
(95% CIl); and 5) documentation of outpatient
follow-up, 0.93 (95% CI).

Table 1 provides patient demographic data and
asthma factors, including pre-ED treatment. The mean
+ SD age of the patients seen was 36 = 11 years. Short-
acting B-agonists (SABAs) (68%) were the most
common medication used prior to the ED visit,
followed by ICSs (28%) and a long-acting B-agonist
(LABA) and ICS in a single inhaler (24%). Oral
corticosteroids (OCSs) (8%), anticholinergics (4%),
LABA alone (2%), and leukotriene receptor antagonists
(LTRASs) (2%) were rarely used. No patient presented
on theophylline. Pharmanet, an electronic registry of
prescriptions filled in community pharmacies of British
Columbia, had been searched in 78% of cases.

The majority (80%) of patients arrived using
personal transport, with 73% presenting within 72
hours of symptom onset. Table 2 characterizes features
of the acute asthma episode in study patients at ED
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Table 1. Demographic and asthma factors at ED presentation
% of patient visits*

Characteristic (All patients, N = 204)

Age, yr, mean = SD 36 = 11
Age range, yr 19-60

Female 57

Primary care physician 67

identified

Respirologist identified 9

Smoker 44

Previous intubation for asthma 8

Medications on ED

presentation
SABA 68
Anticholinergic 4
OCS 8
ICS 28
LABA 2
LABA and ICS 24
LTRA 2

ED = emergency department; OCS = oral corticosteroid; ICS = inhaled corticosteroid;
LABA = long-acting B-agonist; LTRA = leukotriene receptor antagonist; SABA = short-
acting B-agonist.

*Unless otherwise indicated.

presentation, including the severity of the exacerbation
(k = 0.91) as defined by the CAEP asthma CPG." The
median initial PEF of study patients was 271 (IQR
192-349) L/min, and initial vital signs (mean * SD)
were as follows: pulse rate 96 = 19 beats/min,
respiratory rate 22 * 5 breaths/min, and oxygen
saturation 96 * 3%.

Table 3 summarizes acute asthma management in
the ED. Emergency physicians and nurses saw all
cases, with respiratory therapists (RTs) involved in
96%. At least one PEF was documented in 90% of
cases, a measurement done by the RT at our
institution. RT asthma assessment sheets were com-
pleted in 64% of cases. SABAs (94%) were the most
common medication administered, followed by anti-
cholinergics (81%) and SCSs (64%; oral prednisone,
55%; intravenous methylprednisolone, 9%).

The median IQR) ED length of stay was 172 (111-
282) minutes. Table 4 summarizes asthma management
at ED discharge. Provision of follow-up instructions
was documented in 78% of encounters, with 56%
referred to the asthma clinic, 30% to a family doctor,
and 4% to a respirologist; some patients had simulta-
neous referrals. Of the 56% referred to the VGH
asthma clinic, 43% attended within 60 days.
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Table 2. Asthma features at ED presentation
% of patient visits*
Presentation (All patients, N = 204)

Mode of arrival at ED

Ambulance 20

Personal transport 80
Duration of symptoms (h)

=24 39

24.1-72 34

=721 27
Canadian Triage and Acuity Scale score

1 0 (1)

2 25 (50)

3 58 (119)

4 17 (34)
Severity of exacerbation

Near death 0 (1)

Severe 27 (55)

Moderate 33 (67)

Mild 40 (81)
Initial PEF measurement, L/min, 274 = 114
mean *+ SD

Near death N/A

Severe 156 *= 66

Moderate 230 + 51

Mild 370 = 87

ED = emergency department; N/A = not available; PEF = peak expiratory flow.
*Unless otherwise indicated.

Table 5 lists new prescriptions given at discharge
and clinical outcomes. Twenty-seven patients (13%)
were admitted to a ward and two (1%) were admitted
to the intensive care unit, one of whom was intubated
after failing noninvasive pressure ventilation. Of the
175 (86%) discharged patients, 59% received a new
prescription for OCS and 51% received a new
prescription for any ICS (ICS alone = 38%, LABA/
ICS combination agents = 13%).

The logistic regression analyses revealed that exacer-
bation of moderate severity, any ICS on arrival, and the
number of bronchodilator treatments in the ED were
significantly associated with patients receiving a dis-
charge prescription for prednisone (p < 0.05). No
factors were found to be significantly associated with
prescriptions for ICS.

DISCUSSION
Our study focused on five ED asthma QIs that were

derived from both the original CAEP guideline
(published in 1996 and reviewed in 1999 and
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Table 3. Asthma management in the ED
% of patient visits*

ED management (All patients, N = 204)

Time to emergency physician, min, 35 (17-65)
median (IQR)

Preprinted orders used 11

RT involved 96
Time to RT, min, median (IQR) 28 (15-90)
RT flow sheet in chart 64
At least one PEF measurement 90
Respirologist consulted 12
Chest radiography performed 56

Significant findings' 15
Arterial blood gas performed 9
Treatment measures in the ED

SABA 94
Time to SABA, min, median (IQR) 32 (17-74)
No. of SABA treatments first hour, 1(0-2)
median (IQR)

No. of SABA treatments over 2 (1-3)
EDLOS, median (IQR)

Anticholinergic 81
Time to anticholinergic, min, median 33 (17-74)
(1QR)

No. of anticholinergic treatments first 1(0-1)
hour, median (IQR)

No. of anticholinergic treatments over 1(1-2)
EDLOS, median (IQR)

SCS 64
Time to SCS, min, median (IQR) 71 (27-122)

ICS 3

Magnesium sulphate 4

Antibiotics 8

Sedatives 3

ED = emergency department; EDLOS = emergency department length of stay; ICS =
inhaled corticosteroid; IQR = interquartile range; PEF = peak expiratory flow; RT =
respiratory therapist; SABA = short-acting p-agonist; SCS = systemic corticosteroid.
*Unless otherwise indicated.

"Pneumonia, pneumothorax, pneumomediastinum.

2001)132% and the current best practice as dissemi-
nated by the Canadian Thoracic Society with its 2003
asthma consensus guidelines update’* and, most
recently, its 2010 asthma management continuum
consensus summary.*

The CAEP guideline emphasizes the use of PEF to
assess the severity of asthma exacerbations, as well as to
guide management both in the ED and at discharge.
PEF has been shown to be a more accurate indicator of
asthma severity than the history, the clinical examina-
tion,' or patient self-reporting, yet ED measurement
of PEF is highly variable. 316202536

A recent Ontario multicentre study that included
both academic and community hospitals found that
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Table 4. Asthma management at ED discharge
% of patient visits*

Discharge management (Discharged patients, n = 175)

Discharged 86
EDLOS, min, median (IQR) 157 (100-211)
Final PEF measurement, L/min, 332 = 116
mean *+ SD
Near death N/A
Severe 258 + 96
Moderate 330 + 90
Mild 414 = 102
Change in PEF (absolute), L/min, 92 =77
mean *+ SD
Near death N/A
Severe 132 = 66
Moderate 108 = 78
Mild 42 + 60
Follow-up documented 78
Asthma clinic 56
Referred who attended 43
within 60 days
Primary care physician 30
Respirologist 4

ED = emergency department; EDLOS = emergency department length of stay; IQR =
interquartile range; PEF = peak expiratory flow.
*Unless otherwise indicated.

documentation of PEF varied from a low of 37% to a
high of 57% . Ninety percent of our patients had at least
one peak flow measured. Our finding is in keeping with
the findings of an Alberta study that was also conducted
in an academic medical centre with 24-hour access to RT
services,’ a resource many smaller centres lack.

The CAEP guideline recommends SCS for all
asthma exacerbations, except the mildest, to reduce
admissions,” prevent relapses, and improve out-
comes.” Despite this, SCSs are frequently underused,
both during a patient’s ED visit and on dis-
charge.’>1511857 Qur rate of 64% for SCS administra-
tion in the ED is in keeping with the 1997 to 2002 data
in the Alberta study, where SCS use ranged from 57%
to a high of 75% post-ACM initiation.”* The more
recent Ontario study found those same rates to be
highly variable, from a low of 34% to a high of 67%,
the latter when care plans were used.” It is arguably
correct that not all mild asthma exacerbations require
SCSs; in our study, when mild patients were excluded
from the data set, SCS administration in the ED
increased from 64 to 84%.

The evidence supporting a short course of pre-
dnisone on ED discharge for acute asthma is robust.

CJEM « JCMU


https://doi.org/10.2310/8000.2012.120532

Compliance with CAEP asthma guidelines at a tertiary care ED

Table 5. Asthma medication prescriptions at discharge from
the ED and clinical outcomes

% of patient visits
(Discharged patents, n = 175)

New prescriptions*

SABA 71
Anticholinergic 3
OCS 59
Any ICS 51
ICS alone 38
LABA and ICS 13
OCS without any ICS 14
Neither OCS, ICS, or LABA and 15
ICS
Antibiotics 9
Clinical outcomes
Admission 14
Relapse = 3 days 5
Relapse = 28 days 12

ED = emergency department; ICS = inhaled corticosteroid; LABA = long-acting -
agonist; OCS = oral corticosteroid; SABA = short-acting p-agonist.
*Excluding patients who were currently taking or refused the medication.

The CAEP asthma CPG recommends prednisone
prescription for “most patients.””® This wording is
ambiguous when attempting to determine manage-
ment, particularly for the mild category; however, most
asthmatics presenting to the ED for treatment are not
controlled on their current regimen and would likely
benefit from escalation in therapy. In our study, 59%
of discharged patients left the ED with a prescription
for prednisone. Again, our finding is in keeping with
the Alberta study, where rates ranged from 55 to
69%.** When mild exacerbations were excluded, our
proportion of patients discharged with a prescription
for prednisone increased to 70%.

In theory, patients who arrive in the ED on an ICS,
who require a number of bronchodilator treatments to
show improvement, and who suffer the most severe
exacerbations should have a high likelihood of being
prescribed prednisone at discharge. Although our
regression analysis found that the first two factors
were associated with such prescriptions, severe exacer-
bations were not; only moderate asthma severity was
statistically significant. This finding may have arisen
from the low number of severe asthma patients
discharged in our study (z = 35).

Evidence that prescriptions of ICS improve clini-
cal outcomes in acute asthma is less compelling. A
Cochrane Review found a nonsignificant trend toward
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decreased relapse for acute asthma patients discharged
with a prescription for ICS in addition to SCS.”
However, a statistically significant inverse relationship
between relapse and prescriptions for ICS was found in
a recently published Ontario study.! In our study, 51%
of patients received a new prescription for any ICS.
Our compliance rate falls within the post phase of the
Alberta study (45 to 61%).*

Emergency physicians should not relegate the
prescription of ICS to the family doctor. A recent
multicentre Canadian ED study found that 2 weeks
after an ED visit, only 24% of asthma patients
contacted had seen their primary care physician.® In
addition, when ED asthma patients do see their
primary care physician, it is not guaranteed that a
controller ICS will be initiated. In a US retrospective
cohort study, only 25% of such patients had ICS added
to their therapeutic regimen after follow-up.* It is thus
arguable that to avoid gaps in management and to limit
patient morbidity, emergency physicians should ensure
that asthma patients leave the ED with appropriate
reliever and controller medications.

Discharge plans, including medical follow-up and/
or referral to an asthma education clinic, are
recommended by the CAEP asthma CPG. Concerns
have been raised that medical record studies may fail
to capture discharge instructions given at the time of
the ED visit.'"* However, a recent Canadian descriptive
ED study involving both chart review and patient
interviews while in the ED and at 72 hours
postdischarge revealed suboptimal compliance with
the recommendation for medical follow-up and
referral to an asthma education centre.” Docu-
mentation of outpatient follow-up in previous studies
has varied widely from 48 to 62%'%; follow-up was
documented 78% of the time in our study, with 60%
of referrals being made to specialized asthma services
or specialists. We suspect that this finding is in large
part due to the practice of RTs initiating such
referrals at our centre. Unfortunately, patient com-
pliance was found to be poor as only 43% of those
referred actually attended, a finding consistent with
previous data.!7#0#

Our finding of a high percentage of patients
presenting with no reliever (33%) or controller
(49%) medication suggests that ED asthma education
and introduction of an ‘“action plan” could be
beneficial. Recent studies have highlighted the feasi-
bility of asthma education in the ED%* and its
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potential to increase compliance with follow-up to the
asthma clinic.

Despite improvements in PEF measurements and
documentation of follow-up plans compared to the
previous literature, differences still exist between
asthma management at an academic ED and that
advised by the CAEP asthma CPG and current best
practice, most notably for SCS use in the ED (64%)
and prescriptions of prednisone (59%) and ICS (51%)
at ED discharge. The reasons for the discordances we
observed are unclear.

ACMs and even simple preprinted orders (PPOs)
can facilitate incorporation of CPGs into ED practice.
However, for these tools to be effective, EPs must
support and embrace them. Some studies have found
poor or incomplete uptake in ACM use.”? In our
study, PPOs were used only 11% of the time.

Our study differs from other Canadian ED asthma
studies in a number of ways. This was not a “before
and after” study following the implementation of an
ACM as others have done.”*** Nor was it an asthma
care pathway initiative, as recently described in
Ontario.”® Our study evaluated where a university-
affiliated ED, part of a major tertiary care centre in
British Columbia with a long-standing interest in
asthma, stood in 2008 with respect to compliance with
standardized QIs derived from well-known asthma
treatment guidelines and current best practice.

Our study highlights the ongoing need for cortico-
steroid administration in the ED, as well as prescrip-
tion at discharge of both OCSs and ICSs for all asthma
presentations except the very mildest. One surprising
finding was the rate of smokers (44%) among our
asthma patients and the high rate of no-shows (57%) at
our asthma clinic. Smoking cessation education and
improved access to our asthma outpatient clinic should
be considered to improve the quality of asthma care in
our ED.

LIMITATIONS

Several limitations should be considered when inter-
preting our results. As the reviewer was a study
investigator, he was not blinded to the study hypoth-
esis; however, strict adherence to recommendations for
medical record reviews in emergency medicine*”** was
performed to avoid bias in this regard.

This study was not immune to the common
challenges of medical record reviews such as illegibility,
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incomplete documentation of interventions, disposition
management, and refusal of treatment or referral.
However, a US study found that chart abstraction was
similar to direct observation with respect to the ED
documentation of assessment, treatment, and referral
for asthma exacerbations, with the k coefficient ranging
from good to excellent.*

Assessment of compliance with guidelines depends
on appropriate severity classification. When avail-
able, we based severity on pretreatment PEF
measurements. Although pre-PEF is a helpful clin-
ical tool, it is effort dependent and more useful when
patient baseline measurements are known. In addi-
tion, some may argue that the 1-hour PEF may be
more valid.”

Two limitations with regard to ICSs merit high-
lighting. First, a multinational study found that only
36% of patients with persistent asthma were prescribed
an adequate dose of ICS.* Our design did not allow us
to assess the adequacy of ICS dosages prescribed;
hence, some patients may have been discharged with an
inadequate dosage of controller medication. Second,
we recognize that ICSs and LABA/ICS combination
medications have different indications but accepted
prescriptions of either as satisfying compliance with
prescriptions of ICS.

Our study was not powered to assess clinical
outcomes; however, our observed relapse rate (defined
as an unscheduled return visit precipitated by the
patient’s perceived worsening of asthma symptoms)
merits mention: 12% of patients returned to VGH
with acute asthma within 28 days of discharge.

Finally, as our study was conducted in a single
academic medical centre, our findings may only be
generalizable to similar institutions.

CONCLUSIONS

This study indicates an improvement in ED asthma
care compared to previously published studies; how-
ever, discordance still exists between asthma manage-
ment at a tertiary care ED and that advised by the
CAEP asthma CPG and current best practice. Further
research is warranted to understand the reasons for this
finding. Specific quality improvement initiatives may
improve guideline compliance and, ultimately, patient
outcomes. Individual EDs should consider evaluating
their own compliance with asthma CPGs and current
best practice to identify local care gaps.
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