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Abstract

Background Despite the evidence-based guidelines promoted by the Global Initiative for Chronic Obstructive Lung
Disease (GOLD), the overuse of prescription drugs to manage COPD, particularly inhaled corticosteroids (ICS), remains
a persistent challenge. In this real-world study, we evaluated how patients with COPD were divided into ABCD groups
based on the 2017 GOLD guidelines, determined the rate of adherence to the GOLD treatment recommendations,
described the rate of ICS usage, and determined the rate of triple therapy (TT) prescription.

Methods The charts of 2291 patients diagnosed with COPD were retrospectively analyzed, of which 1438 matched
the eligibility criteria.

Results The average patient age was 69.6 + 10.9 years; 52% of patients were female. The average COPD assessment
test (CAT) score was 183 +9.1. The ABCD breakdown was as follows: group A 19.5%, group B 64.1%, group C 1.8%,
and group D 14.6%. All groups, except group D, showed discordance in COPD treatment relative to the proposed
GOLD guidelines. Only 18.9% of group A and 26% of group B were treated in concordance with the guidelines. TT
was primarily used in group D (63.3%) and overused in groups A (30.6%) and B (47.8%). ICS was overused in all groups,
particularly in groups A (56.2%) and B (67.3%).

Conclusion Studies from the last decade have consistently revealed a lack of conformity between what physicians
prescribe and what GOLD guidelines recommend. The excessive usage of ICS, which continues despite all the associ-
ated adverse effects and the attributable costs, is concerning. The awareness of GOLD guidelines among primary care
physicians (PCPs) and respiratory specialists needs to be improved.

Keywords COPD assessment test, Global Initiative for Chronic Obstructive Lung Disease, COPD classification, ICS,
Triple therapy, Guideline adherence, CAT score

Introduction
Chronic obstructive pulmonary disease (COPD) is a
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to the rapid aging of the population. Approximately 16
million cases of COPD have been reported in the United

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12890-023-02503-7&domain=pdf

Alabi et al. BMC Pulmonary Medicine (2023) 23:216

States, and COPD is the third leading cause of death in
the country [1]. The economic impact of COPD is sub-
stantial. The annual per-patient direct medical and hos-
pitalization costs have been reported to be $10,367 and
$6852, respectively. A study conducted in 2010 reported
that prescription drug costs totaled $472 billion, whereas
the total annual US payment for COPD care was $6.6 bil-
lion [2].

Despite evidence-based guidelines published and pro-
moted by the Global Initiative for Obstructive Lung
Disease (GOLD) science committee, the overuse of pre-
scription drugs in COPD management, particularly the
overuse of inhaled corticosteroids (ICS) at all stages of
COPD, remains a persistent challenge. The impact of
excessive medication usage on the rising costs of COPD
management cannot be overlooked. Although smoking
cessation and reducing COPD exacerbations significantly
limit the increasing costs, the appropriate use of inhalers
in this population would also reduce expenses. Primary
care physicians (PCPs) in many countries have been
accused of overprescribing ICS [3-5]. Moreover, this
prescription pattern is not restricted to PCPs only. Safka
et al. conducted their research in a respiratory depart-
ment of an academic center in Canada. They discovered
that 26.8% of the patients in GOLD group A received tri-
ple therapy (TT) and that 42.6% in GOLD group B like-
wise received TT [6].

The aim of this study was to describe the distribution
of COPD in a nonacademic pulmonary specialty prac-
tice and to determine the adherence to the COPD GOLD
2017 recommendations.

Objectives

The objectives of this study were to (1) determine how
patients with COPD are divided into ABCD groups using
the 2017 GOLD guidelines and (2) assess adherence to
the 2017 GOLD recommendations.

Methods

A retrospective analysis of all patients diagnosed with
COPD, ICD-10 code J44.9, was performed at Florida
Lung, Asthma & Sleep Specialists between January 2018
and December 2020. The study location is in Central
Florida of the United State of America. A total of 2291
subjects were identified with the ICD-10 code J44.9 dur-
ing that period. A minimum of 12 months of follow-up
was required for inclusion in the study; thus, patients
diagnosed with COPD after January 2020 were excluded
from the analysis.

Study participants
The eligible patients were men and women
aged >40 years with physician-diagnosed COPD who
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needed therapy for>12 months. The inclusion criteria
were as follows:

+ The participants had a pulmonary specialist diagno-
sis of COPD with ICD code J44.9 for at least a year.

+ The COPD assessment test was documented in
patient charts.

+ A history of exacerbation or no exacerbation was
reported in patient charts.

+ A history of exacerbation was defined as either hos-
pitalization for COPD or outpatient treatment with
steroids only or steroids and antibiotics.

+ The participants received treatment for COPD at
least on a rescue inhaler.

+ Smoking history was documented in patient charts.
+ Never smokers had significant secondhand expo-
sure to tobacco or exposure to an environmental
noxious substance or biomass fuel.

+ The participants had a valid pulmonary function
test (PFT) at the time of diagnosis.

Exclusion criteria
The exclusion criteria were as follows:

+ Patients with a concomitant diagnosis of asthma

« Patients with reversible airflow limitation as evi-
dence by a post-bronchodilator response > 12%

« Patients without COPD assessment test (CAT)
scores in medical charts

« Participants without documented exacerbation his-
tory

The subjects included met all the eligibility crite-
ria, which comprised both the inclusion and exclusion
criteria.

ABCD classification

The subjects that met eligibility criteria were classified
into ABCD groups based on the 2017 GOLD guidelines.
The ABCD classification system consists of two compo-
nents: the assessment of symptoms using the modified
Medical Research Council (mMRC) dyspnea scale or the
COPD Assessment Test (CAT), and the assessment of
exacerbation history in the previous year.

Assessment of exacerbations

According to the GOLD guidelines, COPD exacerba-
tion was defined as an acute event characterized by the
worsening of a patient’s respiratory symptoms beyond
normal day-to-day variations requiring a change in
medication [7]. Exacerbation history was extracted from
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patient charts and entered as being present if the patient
reported any of the following:

+ Prescriptions for steroids or steroids and antibiot-
ics, whether issued by the practice or by the patient’s
other providers for a respiratory symptom.

« Admission to the hospital and urgent care or emer-
gency room visits since the last office visit for res-
piratory symptoms were recorded as exacerbation
episodes if steroids or steroids and antibiotics were
prescribed.

+ Any of these events occurring within the last 12
months.

Assessments of symptoms

Symptom burden was assessed via the self-administered
CAT. The CAT is an eight-item unidimensional meas-
ure of health status impairment in COPD, which yields
a score between 0 and 40, with higher scores indicating a
higher symptom burden [8].

Based on the combination of symptom assessment
and exacerbation history, patients were classified into
four groups: A, B, C, or D. Group A includes patients
with low symptom burden (CAT <10) and low risk of
exacerbations (<1 exacerbation without hospitaliza-
tion in the last 12 months). Group B includes patients
with high symptom burden (CAT >10) and low risk of
exacerbations (<1 exacerbation without hospitalization
in the last 12 months). Group C includes patients with
low symptom burden (CAT <10) and high risk of exac-
erbations (>2 exacerbations or >1 hospitalization in the
last 12 months). Group D includes patients with high
symptom burden (CAT >10) and high risk of exacerba-
tions (>2 exacerbations or>1 hospitalization in the last
12 months).

Statistical analysis

The data were analyzed using SPSS version 24 software
(IBM SPSS) and formulated into figures and tables. The
data were expressed as the mean standard deviation if
they were normally distributed or as the median (inter-
quartile range) if they were nonparametric.

Results
A total of 1438 of the 2291 patients screened between
January 1, 2018, and December 31, 2020, met the inclu-
sion criteria for this study (Fig. 1). In total, 398 patients
were excluded because of concomitant asthma diagnosis,
normal spirometry, or>12% bronchodilator response in
FEV1 or FVC.

Table 1 presents the demographic data of the
1438 patients with COPD. Of these patients, 52%
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were female. The average age of the participants was
69.6 +10.9 years, and 84% of the population was White.
Additionally, 18% of the patients were never smokers,
and 82% were former or current smokers.

Table 2 shows the spirometric measurements of the
cohort. Fifty-one percent of the patients were in GOLD
2, whereas 20.6% and 6.26% were in GOLD 3 and 4,
respectively. The average CAT score of the entire group
was 18.3+9.1.

The ABCD categorization depicted in Fig. 2 demon-
strates that group B was the largest group, comprising
64.1% of the study population. This was followed by
group A, which accounted for 19.5% of the population.
Group C only included 26 patients, representing 1.81%
of the study population.

Table 2 shows the frequencies at which the differ-
ent COPD inhalers were prescribed for each ABCD
group of patients. Only 18.86% of the patients in group
A were treated in concordance with the GOLD COPD
2017 guidelines. Most patients in group A received TT
(closed and open devices). TT was prescribed to 30.6%
of the patients in this group, with 71% of the TT being
fixed, closed devices compared to 29.1% with non-
fixed, open TT. In total, 26.0% of the patients in group
B were treated in concordance with the COPD GOLD
2017 guidelines. A total of 17.9% received combina-
tion ICS and long-acting B, agonist (LABA), and 47.8%
were on TT, predominantly closed therapy in 67.5% of
patients. Group C contained the smallest fraction of
patients, accounting for 1.81% of the study population.
The lowest percentage of discordance with the GOLD
guidelines was found for group D. In total, 91.9% of
the patients in this group were treated in concordance
with preferred treatment guidelines. The use of TT was
63.3%; likewise, closed TT represented two-thirds of
the TT usage in this group.

In total, 18.9% of the patients in group A were only
receiving a short-acting B, agonist (SABA) (Table 2).
Monotherapy with long-acting muscarinic antagonist
(LAMA) was not commonly used among the cohort of
patients in this study. Monotherapy with LABA was used
in approximately 7—8% of the patients in groups A, B, and
C. The combination of LABA+LAMA was adopted pri-
marily in group C, which comprised only a few patients
compared to the other groups. The LABA+LAMA
combination was equally used in 17.9% and 19.0% of
groups A and B, respectively. TT (closed and open TT)
was primarily used in group D at 63.3% and overused
in groups A and B at 30.6% and 47.8%, respectively. The
ICS+LABA combination was used to approximately the
same extent in groups C and D at approximately 15.4%
and 15.7%, respectively. The use of ICS+LABA was
24.2% in group A, which was higher than that in groups C
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2291 patients diagnosed
with COPD
(ICD code — J44.9)
398
Excluded for concomitant
asthma diagnosis
1893 Patients
299
No CAT score included
1594 Patients
156
' No exacerbation history
documented
A4
1438 Patients included
in the analysis
Fig. 1 Inclusion and exclusion criteria. ICD = International Classification of Disease; CAT=COPD Assessment test
Table 1 Baseline characteristics of study population
Baseline Characteristics of Study Population
GOLD Category A B C D TOTAL
Population, n 281 921 26 210 1438
Age, years (mean % SD) 69.7 (+11.5) 696 (+10.8) 69.3 (+6.6) 69.6 (+10.9) 696 (+10.9)
Male, n (%) 140 (50) 447 (49) 19 (73) 79 (38) 685 (48)
Female, n (%) 141 (50) 474 (51) 7(27) 131 (62) 753 (52)
CAT Score, mean (+=SD) 78 (£6.3) 205 (£73) 7.1 (26.5) 244 (+7.8) 183 (+9.1)
Race, n (%)
Asian 52 10(1) 1(4) 2(1) 18 (1)
Black or African American 20 (7) 67 (7) 14) 14 (7) 102 (7)
White 236 (84) 775 (84) 23(88) 177 (84) 1211 (84)
Other Race 9(3) 41 4) 1(4) 11(5) 62 (4)
Declined to Specify 114) 28 (3) 0 (0) 6(3) 45 (3)
Smoking history, n (%)
Current smoker 65 (23) 220 (24) 5(19) 50 (24) 345 (24)
Former smoker 167 (59) 535(58) 17 (65) 122 (58) 834 (58)
Never smoker 49 (17) 166 (18) 4(15) 38(18) 259 (18)

CAT COPD Assessment Test, GOLD Global Initiative for Chronic Obstructive lung Disease, SD Standard Deviation



Alabi et al. BMC Pulmonary Medicine (2023) 23:216 Page 5 of 11
Table 2 Spirometry and pharmacologic management of COPD Table 3 Inhaled corticosteroid usage
Spirometry and Pharmacologic Management of COPD Inhaled Corticosteroid Usage
Group A GroupB GroupC GroupD GroupA GroupB GroupC GroupD
Medications ICS+LABA+LAMA  30.60% 47.77% 30.77% 63.33%
SABA 18.86%  6.95% 3.85% 4.29% ICS+LABA 24.20% 17.92% 15.38% 15.71%
LAMA only 0.00% 0.00% 3.85% 2.86% ICS only 1.42% 1.19% 3.85% 0.48%
LABA only 7.12% 6.73% 7.69% 3.33% ICS+ LAMA 0.00% 0.43% 0.00% 0.00%
ICS+LABA 24.20% 1792%  1538% 1571% Total 56.23% 67.32% 50.00% 79.52%
LAMA +LABA 17.79% 1900%  3462%  10.00% LAMA long-acting muscarinic antagonist, LABA long-acting beta agonist, ICS
LAMA + LABA +ICS 3060%  47.77% 30.77%  63.33% inhaled corticosteroid
ICS only 1.42% 1.19% 3.85% 0.48%
ICS+LAMA 000%  043%  000%  000% % of th ) _ ‘ |
Spirometry, n (%) TT, arlld 31% o .t e patlents‘lr; the study recelkxlled c f)sed
Mild: FEV1 > 80 2005 20202 6(23) 3909 TT. Closed dev1.ces \;Jere rrzalnfy Llllsed among the patients
Moderate: 145(52) 470(51) 13(50) 106 (50) on TT, accounting for 67% of a patlents on TT com-
50> FEV1<80 pared to 33% on open TT devices (Fig. 3).
Severe:30>FEV1<50  51(18) 193(21) 5(19) 47 (22) There was no association between FEV1 severity and
Very severe: <30 15 (5) 556) 20 18(9) adherence to the guidelines. FEV1 severity was evenly

SABA short-acting bronchodilator, LAMA long-acting muscarinic antagonist,
LABA long-acting beta agonist, ICS inhaled corticosteroid

or D and much higher than expected based on the GOLD
2017 preferred treatment guidelines (Table 2).

ICS were overused in all groups (Table 3). ICS com-
bined either with LABA only or as part of TT was used
excessively in groups A and B. An ICS combination
was used in 79.5% of patients in group D and 67.3% of
patients in group B (Table 3). TT, via either closed or
open devices, was used frequently in groups A and B,
where it was used in 30.6% and 47.2% of patients, respec-
tively. Overall, 46.4% of the patients in the study received

distributed across all four groups (Table 2). About 50%
of patients in each group were in the moderate severity
group (50>FEV1<80), making up most of the patient
population. About 20% of patients were in the severe
group (30>FEV1<50).

Discussion

The combined COPD assessment proposed in the COPD
GOLD guidelines 2017 separated the airflow limitation
from ABCD grading, which is one of the significant revi-
sions compared to the previous guidelines from 2011.
The choice of treatment regimen should be based on the
ABCD assessment tool, which considers the different

GOLD Stage Classification

¢ |a C D

= 1.81% 14.60%

§ <2 A B
19.54% 64.05%
CAT<10 CAT>10

Symptoms

Fig. 2 GOLD Stage classification of patients with COPD Seen at Florida Lung, Asthma & Sleep Specialists from 2018 — 2020. GOLD =Global Initiative

for Chronic Obstructive Lung Disease; CAT=COPD Assessment Test
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Triple Therapy Usage

m Group A-D mClosed = Open

70.00%

60.00%

50.00% 47.77%
-]
w 0,
g 40.00%
3 30.60% 30.77%
5 30.00%
-

20.00%

10.00%

0.00%

Group A Group B Group C
GOLD Stage

Fig. 3 Triple therapy usage

phenotypes and intricacies of the disease process. Thus,
patients with a predominantly symptomatic burden
should receive long-acting bronchodilators, and those
with an increased risk of exacerbation should receive
inhalers that include ICS as one of the components.

The guidelines were modified to only reflect the symp-
tom burden and exacerbation risk for classification [9].
Many retrospective studies have shown poor and incon-
sistent adherence to the treatment algorithm proposed
by the GOLD guidelines [3, 10, 11]. This poor adherence
is attributed to both PCPs and pulmonary specialists
[6]. Many countries have reported significant dispari-
ties between the recommendations and real-world prac-
tice. The discordance between these GOLD guidelines
remains a substantial challenge despite studies demon-
strating the increased risk of exacerbation when there is
misalignment between the GOLD guidelines and actual
physician practice [12].

To the best of the authors’ knowledge, this is the first
study to report the real-world management of COPD
among pulmonary specialists and adherence to the 2017
GOLD guidelines. Safka et al. published their research at
McMaster University in 2016. Their study, like this study,
was retrospective and reflected the practice of pulmonol-
ogists from the Firestone Institute for Respiratory Health
in Hamilton, Ontario. However, unlike this study, they
compared the misalignment of COPD management to
the 2011 GOLD guidelines [6]. The cohort in this study
was collected from a single-specialty practice with ten
pulmonary specialists and five nurse practitioners who
were aware of the GOLD guidelines. The updated report
was presented to the group in 2017. Davis et al’s study

Group D
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63.33%

—
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Total includes all patients included in
the analysis. Of the 1438 patients
included, 46% (667 patients) were on
triple therapy.

Total

from 2015 based on a survey of physicians in 12 countries
regarding their knowledge and applications of the COPD
management guidelines revealed that 58% of the PCPs
reported awareness of the GOLD global strategy com-
pared to 93% of the respiratory specialists [13].

This study’s results align with other published reports
that addressed a similar subject. Not surprisingly, it was
found that group C comprised the smallest fraction of
patients, namely, 1.81% of the study population. Safka
et al. showed that group C represented 4.2%. A different
study in Poland reported 11.3% among specialists [14].
Unlike their study, groups A and D represented 8.2%
and 59.2%, respectively. This study’s group A comprised
19.5% and group D 14.6% of the total cohort. This dif-
ference could be attributed to the referral bias because
Safka et al’s study was performed at a tertiary center
where the patients’ severity might differ from a commu-
nity-based practice. This referral bias might also account
for the fact that group D contained 40.7% of participants
in Wesolowski et al’s study, which was performed among
specialists, compared to 14.6% in this cohort but slightly
comparable to Safka et al’s study from Ontario, where
group D was 59.2%. A community-based single-specialty
pulmonary practice will have a mix of complex patients
with frequent exacerbations and patients with garden
variety COPD and mild COPD severity. It is also crucial
to emphasize that both the Wesolowski and Safka stud-
ies were conducted before 2017 when the updated GOLD
guidelines removed the effect of airflow limitation from
the ABCD categorization. Another plausible explana-
tion for the difference in the distribution of the COPD
groups when compared to Safka et al’s study could be
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that the CAT score was used for symptom assessment in
this study. In the research from the United Kingdom by
Price et al.,, group B was 67.2% when the CAT score was
used for symptom assessment compared to 29.6% when
the symptoms were assessed using the modified Medi-
cal Research Council (mMRC) score [3]. Similar to this
study and others, group C comprised a small fraction of
patients irrespective of the tool used to assess symptoms.
In Price et al’s study, group C comprised 8.4% according
to the mMRC score and 2% by the CAT score. Group D in
this study was much lower than the percentage reported
in similar studies. In this study, 14.6% of the study popu-
lation was in group D compared to 59.2% in Safka et al’s
study [6] and 40.7% in Wesolowski et al’s study [14]. The
assignment of patients into group D in these two studies
was based on exacerbation history and evidence of severe
airflow limitation. Contrary to this study, the placement
into group D was strictly based on the exacerbation his-
tory. The exclusion of airflow limitation from the ABCD
assessment tool could have contributed to the reduced
percentage of groups C and D in our study because it
is well known that the worse the airflow obstruction is,
the higher the risk of exacerbations [15]. The retrospec-
tive nature of our study also presents the possibility of
recall bias. Study participants may not accurately recall
the number of exacerbations they have experienced since
their last office visit. Underestimation of exacerbations
would lead to a decreased placement into group D.

The COPD treatments for all the groups, except group
D, were discordant relative to the proposed GOLD guide-
lines. In group D, 91.9% of the patients received GOLD
guideline-recommended treatments. In total, 79% of the
patients received an ICS-containing regimen either as an
ICS+LABA combination or TT. LAMA was not com-
monly used alone in this study, but it was used in 73.3%
of the patients in group D either as part of the TT or
an LABA+LAMA combination. In Safka et al’s study,
LAMA was used in over 70% of the patients in group D,
but whether it was used alone or in combination with
LABA or as part of TT was not reported [6]. Only 18.9%
of the patients in group A were treated in concordance
with the GOLD treatment guidelines. The use of short-
acting muscarinic antagonists (SAMAs) as rescue is not
particularly common in practice. Hence, few patients
received SAMAs; therefore, this variable was deliberately
not abstracted during the data collection process in this
study. TT was used in 30.6% of the patients in group A.
However, in Safka et al’s study, 26.8% of the patients in
group A received TT. Bhatt et al. conducted a study of
21,711 patients with COPD on TT between 2014 and
2018. They found that 61.9% had exacerbation discord-
ance, indicating that they were supposed to be in either
group A or B [16]. In total, 74.3% of the patients in group
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B were treated discordantly with the GOLD treatment
guidelines. LABA+LAMA was used in 19.0% of the
patients. Nevertheless, the use of TT was substantial at
47.8% in group B. The increased percentage of patients
belonging to GOLD groups A and B who were prescribed
TT contrary to the GOLD recommendations is concern-
ing. The overuse of TT in groups A and B has also been
reported in other retrospective studies [17, 18]. The rec-
ommended treatment for group B is LABA or LAMA
with escalation to the combination of both long-acting
bronchodilators in those whose symptoms are very
severe or who do not respond adequately to either one
alone.

The use of TT in this group is expensive and associ-
ated with complications such as pneumonia [18]. An
increased risk of nonfatal pneumonia is associated with
24 weeks of ICS use [19]. Disantostefano et al. reported
a 20-50% increased risk of pneumonia in a new-user
cohort study [20]. ICS usage has also been associated
with an increased risk of cataract development [21, 22],
hoarseness [23], fractures [24], skin bruising [25], pro-
gression of atypical mycobacterial infection [26], and
increased risk of tuberculosis [27, 28]. TT was pre-
scribed in 46.6% of the patients in group D, which is
probably suitable in most cases. However, some of these
patients were possibly maintenance naive before starting
TT. Maintenance naive discordance is common among
patients who are administered TT. Bhatt et al. reported
that 34.4% of 21,711 patients who began TT from 2014 to
2018 were not receiving any maintenance inhaler before
initiating TT [16]. The true percentage of patients with
COPD requiring TT is not clearly known. However,
in the Bhatt et al. study with a large cohort of patients,
25.9% of the patients were prescribed TT in alignment
with the GOLD recommendations. Importantly, most
patients on TT in real-world practice would not have met
the inclusion criteria in most randomized control trials
(RCTs) of TT. For example, in the DACCORD trial [29],
which was a prospective, noninterventional, real-world
study performed in Germany, most of the patients receiv-
ing TT would not have met the inclusion criteria used
in the RCT. Only 1.8%, 5.4%, and 24% of the DACCORD
cohort met the inclusion criteria of TRIBUTE ([30],
IMPACT [31], and KRONOS [32], respectively.

Another staggering finding in this study was the exces-
sive usage of ICS in all the groups. According to the
GOLD 2017 guidelines, ICS usage in combination with
LABA or the LABA+LAMA combination is an accept-
able treatment for patients who continue to exhibit
exacerbations despite treatment with LAMA. It is also
acceptable in patients with concomitant asthma or ele-
vated sputum or blood eosinophils. In this study, ICS was
used as a part of TT or combined with LABA in 56.2%
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and 67.3% of groups A and B, respectively. When both
groups were combined, 778 patients received ICS, rep-
resenting 54% of the study population. In Vestbo et al’s
study, a cross-sectional survey performed across Euro-
pean countries and the United States, 38.8% and 51.8%
of patients in groups A and B, respectively, received ICS,
which is contrary to the recommendations [33]. Similarly,
an Italian study on the use of medications in more than
one million patients revealed that 55.6% of the patients
with COPD were on ICS without having exacerbation
risk [34]. The overuse of ICS is not restricted to PCPs
only. A cross-sectional observational study conducted
among 49 pulmonary units across Italy by Corrado et al.
demonstrated that ICS was used alone or in combina-
tion with LABA in 15.2% and 66.8%, respectively, of the
patients with COPD enrolled in the study [35]. The over-
use of ICS continues unabated despite numerous well-
known adverse effects of ICS [36]. The increased risk
of pneumonia is a well-known adverse effect, as shown
in numerous studies [37, 38]. Likewise, ICS-containing
devices have been found to have a numerical mortality
advantage in a few RCT trials [31, 39]. Notably, ICS may
be protective against death in patients with COPD admit-
ted with pneumonia [40]. Several reasons are attributed
to the excessive use of ICS-containing devices by both
PCPs and respiratory specialists. They include, but are
not limited to, the following observations: (A) There is a
lack of awareness of current guidelines and recommen-
dations, more so among PCPs than specialists. (B) There
is uncertainty in the diagnosis, especially among PCPs
who may not have the capacity to perform spirometry in
their offices and occasionally among specialists when the
PFT report is complicated by findings of significant post-
bronchodilator FEV1 with abnormal diffusion capacity or
when patients with a childhood history of asthma with
significant reversibility but the presence of centrilobu-
lar emphysema on the CT scan of the chest from years
of excessive smoking. In such cases, some providers are
more likely to err and prescribe devices containing ICS
rather than long-acting bronchodilators. Therefore, in
essence, an uncertain diagnosis leads to misalignment
between recommendations and real-life practice style. (C)
Some respiratory specialists will prescribe ICS-contain-
ing devices to patients with major allergic components
to their symptoms or those with elevated blood eosino-
philia>2% or absolute blood eosinophils of>150 cells
per microliter. (D) The providers are merely prescribing
the inhalers that the third-party payers (insurance com-
panies) will cover. There may be patients in group B who
could have fared well on LABA or LAMA, but the carrier
does not cover LABA or LAMA. Instead, the patients
are prescribed the SABA and ICS+LABA combination
in their formulary. Therefore, the conundrum is either
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to refrain from prescribing a maintenance inhaler or
prescribe whatever the insurance companies are willing
to cover, which may not align with the GOLD recom-
mendations. (F) The concomitant diagnosis of asthma is
made in as many as 23% of COPD patients [41]. However,
efforts have been made to exclude patients with asthma
during data review and collection to limit their influence
on the study analysis. (G) Some providers prescribe ICS
to patients with COPD and eosinophilia. Eosinophilic
airway inflammation has been proposed as a marker that
may identify ICS responsiveness [42, 43]. (H) The use of
TT, either via open or closed devices, has been increas-
ing since 2018, when the first closed TT arrived on the
market. Similar to this study and many others, closed
TT accounts for most TTs. It is possible that closed TT
is being prescribed more recently because it negates the
need to differentiate asthma from COPD, and it may also
reflect the simplification of therapy. (I) Some suggestions
with some numerical advantages indicate that ICS might
reduce the decline in FEV1 in COPD patients [44]. It is
difficult to discover if this information might be the impe-
tus for using ICS more than the recommended guide-
lines. Nevertheless, the effect of ICS on FEV1 decline is
still questionable and remains to be proven in an RCT
[45]. (J) The managed care companies and their primary
care providers are sometimes reluctant to refer patients
to a specialist, resulting in delayed diagnosis and, at
times, wrong diagnosis and mismanagement. Some man-
aged healthcare companies also have limited drugs for
managing COPD on their formularies, limiting the abil-
ity of the provider to prescribe guideline-recommended
treatments. The inappropriate use of maintenance inhal-
ers and the excessive use of ICS are contributing factors
to the sky-rocketing expenses of managing COPD despite
a slight decrease in prevalence.

Limitations

This study has many limitations because of its retrospec-
tive nature. The study utilized the 2017 COPD GOLD
recommendations because that was the first update that
separated airflow limitation from ABCD severity grad-
ing. The percentage of patients with no exacerbations was
determined by reviewing patient charts and searching for
the prescription history for antibiotics and steroids used
since their last visit. The distinction between exacerba-
tion+and exacerbation — is significantly affected by the
patient’s ability to recollect their history. This deficiency
was mitigated by assessing the pharmacy records dur-
ing the chart review and data abstraction to determine
whether they were prescribed steroids or antibiotics.
Because the CAT score is only used in practice for symp-
tom assessment, the GOLD group staging—based mMRC
score could not be provided. It has been suggested that



Alabi et al. BMC Pulmonary Medicine (2023) 23:216

the CAT score compared to the mMRC score may over-
estimate group B patients. Nonpharmacological manage-
ment, such as smoking cessation, adherence to oxygen,
referral for pulmonary rehabilitation, and compliance
with vaccinations, were not assessed in this study. These
are all crucial aspects of providing comprehensive man-
agement to patients with COPD, and their omissions do
not aim to lessen their significance. The use of Daliresp
and azithromycin in group D patients to reduce exac-
erbation was also not assessed. Some of the patients
included in the analysis with COPD diagnosis did not
meet the spirometric criteria for COPD as defined by the
GOLD guidelines. It was believed that including these
patients would be more reflective of real-world patients
with COPD that are seen in community-based practice.
This study primarily aimed to address the misalignment
between GOLD 2017-guided recommendations and real-
world pulmonary practice in the usage of maintenance
inhalers in patients with COPD. Patients with reversible
airflow limitation as evidenced by a post-bronchodila-
tor response>12% were deliberately excluded from the
study as most patients with significant reversibility were
preferentially given a diagnosis of asthma or asthma
with COPD overlap syndrome (ACOS) and were almost
always being prescribed ICS. They were excluded in order
to prevent overestimation of ICS usage in this study.

Conclusion

Observational studies of PCPs and specialists in the last
decade have consistently revealed a lack of conform-
ity between what physicians prescribe and what the
GOLD strategy recommends. Most previous studies were
conducted before the revised 2017 GOLD guidelines.
Despite eliminating the airflow limitation for categoriz-
ing patients by the group ABCD scheme, the discord-
ance between guideline recommendations and real-world
practice continues. In particular, the excessive usage of
ICS continues with all the associated adverse effects, and
the attributable costs remain a significant challenge. The
awareness of GOLD guidelines among PCPs needs to be
improved. Notably, the reasons for poor adherence to the
recommendations by respiratory specialists need to be
better understood to provide corrective guidance. The
continual education of all providers (PCP and respiratory
specialists) regarding timely diagnosis, timely referral
when the diagnosis is in doubt, recommended treatment
pathways, and the rationale behind the guidelines is rec-
ommended. Notwithstanding, the authors are disturbed
by the chasm between the guideline recommendations
and real-world practice in COPD management. Under-
standing the reasons for this gulf between the GOLD
guideline recommendations and real-world medical
practice requires further research.
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