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ABSTRACT

Background: Chronic obstructive pulmonary disease (COPD) is a cause
of significant morbidity and mortality, and management of patients with
this complex disease remains a challenge. Pharmacists work within an
interdisciplinary health care team to coordinate services and ensure that
standards of care are met. A pharmacist-initiated care bundle provided
in the outpatient setting has shown promising results in improving
COPD management.

Objective: To evaluate, in the acute care setting, the effectiveness
of a pharmacist-initiated COPD care bundle in improving compliance
with health care measures known to improve outcomes in patients
with COPD.

Methods: This retrospective chart review included patients with acute
exacerbation of COPD admitted from May 14, 2019, to February 29,
2020. Completion rates for the 6 individual components of the COPD care
bundle were compared between patients who did and did not receive the
pharmacist-initiated intervention. A subgroup of 22 patients received the
following additional interventions: documentation of the modified Medical
Research Council score, assessment of COPD medications, and vaccination
review and administration.

Results: A total of 106 patients were included in the analysis, 53 patients
in each of the control and intervention groups. The pharmacist-initiated
intervention increased completion rates for the overall COPD care bundle
from 2% to 17% (p = 0.003), for provision of the COPD flare-up action
plan from 4% to 79% (p < 0.001), and for provision of smoking cessation
education from 0% to 36% (p = 0.04); however, there was no significant
difference in assessment by a respiratory therapist. For the subgroup that
received additional interventions, vaccination reviews were conducted for
21 (96%) of the 22 patients, which led to 9 (41%) receiving a guideline-
recommended vaccine.

Conclusions: Pharmacist involvement in initiation of the care bundle
significantly increased completion rates for the activities included in the
care bundle.

Keywords: chronic obstructive pulmonary disease, acute exacerbation,
pharmacist-initiated care, interdisciplinary health care team
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RESUME

Contexte : La maladie pulmonaire obstructive chronique (MPOC) est une
cause d'une morbidité et d'une mortalité importantes, et la prise en charge
des patients atteints de cette maladie complexe demeure un défi. Les
pharmaciens travaillent au sein d'une équipe interdisciplinaire de soins de
santé pour coordonner les services et s'assurer du respect des normes de
soins. Un ensemble de soins initié par le pharmacien en milieu ambulatoire
a donné des résultats prometteurs dans I'amélioration de la prise en charge
de la MPOC.

Objectif : Evaluer, dans le cadre des soins aigus, I'efficacité d'un ensemble
de soins pour la MPOC initié par un pharmacien pour améliorer le respect
des mesures de soins de santé connues pour améliorer les résultats chez
les patients atteints de MPOC.

Méthodes : Cet examen rétrospectif des dossiers comprenait des patients
présentant une exacerbation aigué de la MPOC admis du 14 mai 2019 au
29 février 2020. Les taux de réussite pour les 6 composantes individuelles
de I'ensemble de soins pour la MPOC ont été comparés entre les patients
ayant recu et ceux n'ayant pas recu l'intervention initiée par le pharmacien.
Un sous-groupe de 22 patients a recu des interventions supplémentaires :
documentation du score modifié du Medical Research Council (nMRC),
évaluation des médicaments pour la MPOC, et examen et administration
de la vaccination.

Résultats : Au total, 106 patients ont été inclus dans |'analyse : 53
patients dans le groupe de contrdle et 53 dans le groupe d'intervention.
L'intervention initiée par le pharmacien a augmenté les taux d'adhésion

a I'ensemble de soins pour la MPOC de 2 % a 17 % (p = 0,003), de

4% a79 % (p <0,001) pour I'offre du plan d"action en cas de poussée
de MPOC et de 0 % a 36 % (p = 0,04) pour |'éducation au sevrage
tabagique; cependant, |'évaluation par un inhalothérapeute n'a permis de
déceler aucune différence significative. Dans le sous-groupe ayant recu des
interventions supplémentaires, des examens de vaccination ont été menés
chez 21 (96 %) des 22 patients; 9 patients (41 %) ont ainsi recu un vaccin
recommandé par les lignes directrices.

Conclusions : La participation du pharmacien a I'initiation de I'ensemble
de soins a augmenté de maniére significative les taux de réussite des
activités incluses dans I'ensemble de soins.

Mots-clés : maladie pulmonaire obstructive chronique, exacerbation
aigué, soins initiés par le pharmacien, équipe interdisciplinaire de soins
de santé
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INTRODUCTION

It is estimated that 328 million people have chronic
obstructive pulmonary disease (COPD) worldwide.! These
patients are at an increased risk of premature death, with
more than 3 million deaths from COPD every year,’ signifi-
cant morbidity resulting in frequent hospitalizations, and
reduced quality of life.?

A care bundle is a tool used to improve patient care and
outcomes. Specifically, it is a set of evidence-based practices,
generally 3 to 5 in number, that, when performed collectively
and reliably, have been shown to improve patient outcomes.*>
Measures known to improve outcomes in the management
of patients with COPD include education about adherence
to guideline-recommended medications and proper inhaler
technique, quality measures such as smoking cessation and
vaccination,® and outpatient follow-up with a respirologist.”
Despite the known benefits of these interventions, not all
patients receive them during hospital admissions. In the
outpatient setting, having pharmacists initiate a care bundle
for patients with an acute exacerbation of COPD has been
shown to increase bundle compliance by 97.1% (relative to
relying on other care providers to complete the care bundle).®
Pharmacists have specialized training to optimize pharma-
cotherapy, recognize nonadherence, implement strategies
to improve adherence, and assess and educate patients on
proper inhaler use.® Pharmacists also help to coordinate ser-
vices within the health care team to ensure that standards of
care are met. For these reasons they remain an integral part
of the health care team for optimal COPD management.

A multidisciplinary COPD Working Group (includ-
ing M.K., TW.,, and D.C.) was formed at Burnaby Hospital
to address the issue of COPD admissions and the overall
burden of COPD on the acute care system. The members
of this working group collaborated to develop a COPD care
bundle consisting of interventions that have been demon-
strated to improve health outcomes of patients with acute
exacerbation of COPD. Historically, care bundles at Bur-
naby Hospital have had poor uptake; therefore, the working
group decided to implement this COPD care bundle on a
more limited basis to assess whether compliance could be
improved. The COPD care bundle, to be initiated by clinical
pharmacists, was introduced in May 2019.

The objective of this quality improvement study was to
evaluate, within the acute care setting, the effectiveness of
the pharmacist-initiated COPD care bundle in improving
compliance with measures known to improve outcomes in
patients with COPD.

METHODS
Study Design

This study was a retrospective chart review of patients
admitted to Burnaby Hospital with acute exacerbation of
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COPD. For this quality improvement study, an exemp-
tion from ethics review was granted by the Fraser Health
Research Ethics Board.

Study Population

The Burnaby Hospital electronic database was searched,
using codes from the International Classification of Dis-
eases, Ninth Revision (ICD-9), to identify all patients 18
years of age or older who were admitted between May 14,
2019, and February 29, 2020, for acute exacerbation of
COPD. If a patient had 2 or more admissions for COPD dur-
ing the study period, only the first admission was included
for analysis. Patients were excluded if they died during
their hospital stay, were admitted to or discharged from
the intensive care unit (ICU) without being transferred to
a lower-acuity ward, had a diagnosis of lung cancer, were
enrolled in palliative care, or were pregnant. Patients in the
control group must not have received the COPD care bun-
dle within the 6 months following the index admission.

Intervention

The working group developed a COPD care bundle con-
sisting of the following 6 measures: referral to a respira-
tory therapist (RT) for assessment of inhaler use at the time
of discharge (including inhaler technique and medication
adherence), bedside spirometry, and smoking cessation
education (if applicable); speech language pathologist refer-
ral for dysphagia/reflux screening; outpatient respirologist
referral (if the patient had 2 or more hospital admissions in
the past 12 months); and pharmacist provision of a COPD
flare-up action plan at discharge (including antimicrob-
ial stewardship recommendations for antibiotic selection
and duration).

A training meeting was held before commencement of
the study period, during which clinical pharmacists were
trained on how to identify eligible patients and how to
implement the COPD care bundle. The pharmacists then
identified patients on their respective assigned medical
wards who had been admitted with acute exacerbation of
COPD and who fit the criteria to receive the defined care
bundle. Clinical pharmacists working on any of the 5 main
medicine wards and in other wards such as surgery, neur-
ology, and cardiology were involved in identifying patients
and initiating the care bundle. A standardized note was
placed in the patient’s chart to remind the attending phys-
ician to order the appropriate referrals (as set out in the
care bundle). Given resource constraints, not all wards at
Burnaby Hospital have a dedicated clinical pharmacist, and
thus some patients would not have received the care bundle
before discharge, despite their eligibility, yielding a de facto
control group. For a subgroup of patients, referred to as the
“bundle'VS group” and derived from patients on medicine
units with consistent clinical pharmacist coverage, phar-
macists conducted the following 3 additional interventions:
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a vaccination review, documentation of the modified Med-
ical Research Council (mMRC) score, and assessment of
medications to ensure prescribing in accordance with the
current guidelines of the Global Initiative for Chronic
Obstructive Lung Disease (GOLD).?

For purposes of this study, a retrospective chart review
was conducted, as described above. All hospital admis-
sions for COPD during the study period were reviewed
by 2 investigators (J.K. and M.K.) to identify patients who
received the COPD care bundle as initiated by a pharma-
cist (intervention arm) and patients for whom a pharmacist
did not initiate the care bundle (control arm); patients in
the control group might have received some or all elements
of the bundle, but without pharmacist involvement. Each
chart in the control arm was assigned a random number,
and charts were selected, in ascending order, until an equal
number of control patients had been identified.

The primary objective was to compare the overall rate
of completion for all components of the COPD care bun-
dle between the intervention and control groups. The sec-
ondary objectives were to compare the completion rates for
each individual component of the care bundle, the rates of
emergency department visits or readmission to hospital
for acute exacerbation of COPD in the 6 months after dis-
charge from the index admission, the average time to repeat
hospital admission or emergency department visit, and the
rate of 30-day hospital readmission for acute exacerbation
of COPD. For patients in the bundle VS subgroup, the sec-
ondary outcomes were the number (and percentage) with
documentation of mMRC score, review of medications in
accordance with GOLD guidelines, vaccination review, and
vaccine administration.

Statistical Analysis

Given that this COPD care bundle was the first at this
institution to include a flare-up action plan, the baseline
incidence for completion of all bundle components was
expected to be zero. It was determined that a total of 45
patients in each group would yield 90% power to detect an
incidence of 20% for completion of all care bundle compon-
ents with 2-sided a of 0.05. Descriptive statistics (means,
medians, and ranges) were calculated and reported. All data
were analyzed using Excel spreadsheet software (Office 365,
Microsoft Corporation). The primary outcome is presented
as a proportion (percentage), and secondary outcomes are
presented as either proportions (percentages) or medians
(with interquartile ranges). Categorical data were analyzed
using the x? or Fisher exact test, and continuous data were
analyzed with the Student ¢ test.

RESULTS

On the basis of ICD-9 codes, a total of 231 admissions for
acute exacerbation of COPD were identified during the
study time frame (May 14, 2019, to February 29, 2020),
and 161 patients met the inclusion criteria. Of the 161 eli-
gible patients, 53 received the pharmacist-initiated COPD
care bundle and of those patients, 22 received the addi-
tional “bundle?VS” intervention. Random numbers were
assigned to the remaining 108 charts, which were reviewed
in ascending order until there were 53 patients in the con-
trol arm (an equal number to the intervention arm) (Fig-
ure 1). Therefore, a total of 106 patients were included in
the analysis, and baseline characteristics were similar in the
2 groups (Table 1).
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Patients identified as admitted for

AECOPD between May 14, 2019 to

Feb 29, 2020 based on ICD-9 codes

Excluded:

(n=231) . 54 did not have AECOPD

. 6 same patient readmission

. 7 had active lung cancer

. 3 passed away during
hospitalization

Eligible charts
(n=70)
(n=161)
Charts receiving pharmacist- Remaining charts that did not
initiated COPD care bundle receive pharmacist-initiated COPD
care bundle, randomized
(n=53)
(n=108)
v
Bundle®'Ys subgroup v
Charts reviewed until 1:1
(n=22) matching for control arm
(n=53)

FIGURE 1. Sample selection. AECOPD = acute exacerbation of chronic
obstructive pulmonary disease, COPD = chronic obstructive pulmonary
disease, ICD-9 = International Classification of Diseases, Ninth Revision.
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TABLE 1. Baseline Characteristics

Characteristic

Group; No. (%) of Patients?

Pharmacist-Initiated Bundle (n = 53) Control (n =53)

Age (years) (mean = SD)

Sex, male

Length of hospital admission (days) (median and IQR)
> 2 hospital admissions for COPD in past 12 months
Current smoker

Spirometry
FEV1 (%) (n = 41)
FEV1/FVC (n = 44)

Comorbidities
Asthma
GERD
Dysphagia
Cognitive impairment
Nonadherence with therapy®

76 + 10.6 75 £ 12.1
24 (45) 26 (49)
7 (4-11) 4 (3-9)
9 (17) 5 (9
14 (26) 12 (23)
52 54
0.5 0.5
11 @1 5 (9
15 (28) 9 (17)
3 (6) 1 @
7 (13) 8 (15)

2 @ 0

COPD = chronic obstructive pulmonary disease, FEV; = forced expiratory volume in the first second, FVC = forced vital capacity, GERD = gastroesophageal

reflux disease, IQR = interquartile range, SD = standard deviation.
aExcept where indicated otherwise.

bPatients were deemed to be nonadherent with medication therapy if nonadherence was documented anywhere in the physician's consult note or was indicated

in the assessment notes of the respiratory therapist.

Pharmacist intervention increased the completion of
all components of the main COPD care bundle relative
to those who did not receive the pharmacist intervention
(17% versus 2%, p = 0.003). Additionally, there was a sta-
tistically significant difference in completion of individual
bundle components between the intervention and control
arms, except for RT assessment of inhaler technique and RT
provision of spirometry (Figure 2). Among eligible patients,
the proportion of those who received smoking cessation

education was significantly greater for those receiving the
pharmacist-initiated care bundle (5 of 14) than for those
not receiving the pharmacist-initiated care bundle (0 of 12)
(Figure 2). There were no statistically significant differences
in terms of repeat hospital admission, emergency depart-
ment visits, or 30-day readmissions (Table 2).

Of the 22 patients who received the bundle S interven-
tions, 20 (91%) had documentation of mMRC score and sub-
sequently received assessment of their COPD medications

RT provided inhaler technique
& adherence assessment 20%

RT completed
bedside spirometry 6%

RT provided smoking
cessation education

SLP completed dysphagia
/reflux screen

Respirologist
referral

flare-up action plan 4%

e 34%} 0=0.08
I 17% } p=olo7
B 36% } oeG4
?fffffffffffff/fffff/f,f;ff’,f’x’f:f’x’f,f;ff’,f,/x:f’,/f,f:/,f,f’,/x:fEffi’ffffffffffffffﬂﬁffﬁfé 87%
il 89% }p=0_05
Pharmacist provided COPD ottt T9%

0% 10% 20% 30%
7+ Pharmacist-Initiated Bundle

5%

} p<0.001

} p<0.001

40% 50% 60% 70% 80% 90%
Control

100%

% Patients

FIGURE 2. Secondary outcomes: completion of each individual component of the chronic obstructive pulmonary disease

(COPD) care bundle. For each component, the intervention and control groups had 53 patients each, except for smoking
cessation education, which was based on numbers of patients eligible for such education (n = 14 for intervention group,
n = 12 for control group). RT = respiratory therapist, SLP = speech language pathologist.
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TABLE 2. Secondary Outcomes: Clinical End Points

Group; No. (%) of Patients?

Pharmacist-Initiated

Outcome Bundle (n =53) Control (n = 53) p Value
Repeat hospital admission
No. (%) of patients 14 (26) 7(13) 0.14
Time to repeat admission (days) (median and IQR) 50 (39-106) 55 (6-156) 0.70
Repeat emergency department visit
No. (%) of patients 8(15) 3(6) 0.20
Time to repeat visit (days) (median and IQR) 81 (9-116) 29 (29-77) 0.35
No. (%) of patients with 30-day hospital readmission 2 (4) 2 (4) >0.99

IQR = interquartile range.

to determine appropriateness, based on recommendations
in the GOLD guidelines.’ Five (25%) of these 20 patients
were deemed to be receiving suboptimal therapy, and
their medications were modified accordingly at the time
of discharge. A vaccination review was conducted for
21 (96%) of the 22 patients who received the bundle?™VS
interventions, and 9 (41%) of these subsequently received
a guideline-recommended vaccine during their hospital
stay (Table 3). Six patients received the pneumococcal vac-
cine, 2 patients received the seasonal influenza vaccine, and
1 patient received both (Table 3).

DISCUSSION

COPD care bundles have been shown to improve patient
outcomes in various settings. Despite the known benefits,
measures such as RT referral for assessment of inhaler tech-
nique and adherence, bedside spirometry, and smoking ces-
sation education, completion of dysphagia/reflux screening
by a speech language pathologist, respirologist referral, and
provision of a COPD flare-up action plan are still not being

TABLE 3. Secondary Outcomes: BundleP'YS

No. (%) of Patients

Outcome (n=22)
Documentation of mMRC score 20 (91)
Assessment of COPD medications 20 (91)
Vaccination review 21 (96)
Vaccine administration

Received any vaccine? 9 (41)

No. of pneumococcal vaccines administered 7
No. of influenza vaccines administered

BundleP'Vs = additional pharmacist interventions (documentation of
modified Medical Research Council [nMRC] score, review of medications
for appropriateness, vaccination review), COPD = chronic obstructive
pulmonary disease.

20ne patient received both pneumococcal and influenza vaccines.
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provided consistently to inpatients. In this study, a COPD
care bundle was developed for patients admitted with acute
exacerbation of COPD. Clinical pharmacists working on
certain wards identified patients eligible for the care bundle
and coordinated the provision of care bundle activities. For
eligible patients admitted to wards without clinical phar-
macist coverage, provision of care bundle activities relied
on other health care professionals (e.g., physicians).

Patients receiving the pharmacist-initiated interven-
tion were compared with patients who did not have a clin-
ical pharmacist coordinating their care. There was a 15%
absolute increase in the provision of all care bundle activ-
ities within the intervention arm. By comparison, a previous
study in an outpatient pulmonary clinic showed that phar-
macist provision of COPD care bundles increased bundle
compliance by 97.1%.° The much greater improvement in
bundle compliance in the outpatient setting compared with
the inpatient setting may be due to the quick turnover and
discharge of patients treated in hospital, with some patients
leaving hospital before receiving all care bundle compon-
ents. Furthermore, the outpatient setting may allow for the
completion of bundle components over the course of mul-
tiple appointments. Follow-up in the inpatient setting may
be more challenging, and for patients with multiple admis-
sions, only the first was included in this study. However, the
interventions provided by pharmacists in the current study
had completion rates similar to that of Smith and others,®
including provision of a COPD flare-up action plan (79%),
documentation of mMRC score (91%), assessment of COPD
medications (91%), and provision of a vaccination review
(96%). Bundle completion rates might be further improved
by having pharmacists share certain responsibilities with
RTs, such as providing education about inhaler technique,
assessing inhaler adherence, and providing smoking ces-
sation education. Overall, this study demonstrated that
pharmacist involvement has a positive effect on integrating
bundle components into practice.

Another previous study with a physician-led COPD care
bundle demonstrated a reduction in 30-day readmission
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rates.!% Such a reduction was not seen in our study, which
may have been due to differences in patients’ baseline char-
acteristics. Specifically, in the earlier study by Parikh and
others,!? the control group had a significantly lower forced
expiratory volume in the first second (FEV;) than the care
bundle group (41% and 53.9%, respectively), whereas FEV,
was similar in the intervention and control arms of our
study. Furthermore, we were unable to capture readmis-
sions to hospitals other than our site, which might have
resulted in underrepresentation of the readmission rate.
Although other studies have conducted immuniza-
tion reviews,® our study was the first to include vaccination
administration as a bundle component. All but one of the
patients in the bundle?VS subgroup received a vaccination
review, and 41% of these patients went on to receive the sea-
sonal influenza or pneumococcal vaccine before discharge
from hospital. This intervention has the potential to signifi-
cantly improve patient outcomes. Patients with COPD are
particularly vulnerable to viral and bacterial pulmonary
infections.!! Complications of influenza infection include
progression to secondary bacterial infections, resulting in
bronchitis, sinusitis, and otitis media.!? Streptococcal pneu-
monia may also be more aggressive and affect the lungs,
brain, joints, and blood stream.!? Influenza and pneumo-
coccal vaccines were found to reduce the risk of hospitaliz-
ation and death from these infections, particularly in those
with lung disease.!! Therefore, being able to improve vaccin-
ation compliance in the inpatient setting is essential. With
our relatively short 6-month follow-up period, these long-
term benefits might not have been captured in our results.
In this study, 91% of patients in the bundle”YS sub-
group received assessment of their COPD medications to
determine appropriateness, relative to recommendations in
the GOLD guidelines. This assessment resulted in medica-
tion changes for 5 patients (25%). The literature has shown
that treatment regimens compliant with GOLD recommen-
dations were associated with a reduction in exacerbations, as
well as decreases in COPD-related health care resource util-
ization and COPD-related medical costs.*!* Therefore, con-
tinued pharmacist involvement in provision of these care
bundle interventions could potentially improve long-term
health outcomes for patients with COPD at our institution.
This study had several limitations. It is unknown
whether the study was sufficiently powered to detect a dif-
ference between the 2 groups, given that the observed dif-
ference was lower than expected (15% versus the 20% used
in the sample size calculation). The lower-than-expected
difference was partly due to prescribers becoming aware of
the bundle over the course of the study and incorporating
aspects of the bundle into their standard of care. This is evi-
denced by the fact that 2% of the control patients met the
primary outcome of completion of all COPD care bundle
components, despite one of those components (the flare-up
action plan) having never before been part of the standard
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of care for patients with COPD at this institution. The con-
trol group also had a shorter length of stay than the inter-
vention group (median of 4 days and 7 days, respectively;
Table 1). As a result, the increase in provision of all activ-
ities in the intervention arm may have been confounded by
the longer length of stay. The extent to which this affected
the results is unknown. Conversely, some patients were
discharged before receiving all bundle components, which
may have dampened the effect of our intervention. The
authors determined a priori that awaiting provision of
COPD care bundle components would not pose a barrier to
discharge, considering the costs and risks associated with
prolonged hospitalization. The short duration of follow-up
was also a limitation of this study. The authors were unable
to capture year-to-year variations in COPD exacerbations
or the long-term benefits that the bundle might have had
on clinical outcomes. Given the current lack of standard-
ized electronic medical record documentation across Brit-
ish Columbia’s health care system, readmissions to other
hospital sites were not captured. Furthermore, for many
patients, COPD is diagnosed without formal spirometry
testing; as a result, not all patients included in this study
had spirometry-confirmed COPD. As an observational,
nonrandomized, retrospective chart review, this study
relied primarily on accurate documentation in chart notes
prepared by the physician, the RT, and the speech language
pathologist. Consequently, confounding cannot be ruled
out. Of the 6 bundle components, only RT assessment did
not show a statistically significant difference between the
intervention and control groups. The limited availability
of RT services to cover tertiary hospital demands may be a
contributing factor.

CONCLUSION

Clinical pharmacists play an essential role in increasing
compliance with the components of a COPD care bundle.
Pharmacists are equipped with the training and skills to
provide instructions on inhaler technique and assessment
of inhaler adherence, vaccination review, and smoking ces-
sation education. As part of a multidisciplinary care team,
they could share these responsibilities with RTs to improve
overall completion rates for care bundle components. In this
study, clinical pharmacists had a positive effect on compli-
ance with all bundle interventions, and the clinical pharma-
cist-initiated COPD care bundle could be implemented in
all wards of the hospital. Patients not being followed by an
outpatient clinic after discharge might derive benefit from
improved COPD management if they were to receive the
care bundle components during their acute care encounter.
Future directions include pharmacists assisting in the provi-
sion of these activities to fill the gap in care for patients with
COPD, increasing engagement, and optimizing manage-
ment of patients with COPD in the acute care setting.
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