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Purpose: Inhaled corticosteroids (ICS) are often more widely prescribed in the treatment of
chronic obstructive pulmonary disease (COPD) than what is recommended in the guidelines.
The aim of this study was to evaluate the appropriateness of ICS treatment in COPD patients
using the algorithm proposed by the International Primary Care Respiratory Group (IPCRG)
and to identify factors associated with ICS treatment.

Patients and methods: Appropriateness of ICS therapy was studied with respect to
concomitant asthma, history of exacerbations and blood eosinophils (B-Eos) in a Swedish
cohort of primary and secondary care patients with COPD. Factors associated with ICS were
investigated using multivariable logistic regression.

Results: Triple treatment was found to be the most common treatment combination, used by
46% of the 561 included patients, and in total 63% were using ICS. When applying the
IPCRG algorithm, there was a possible indication for discontinuation of ICS in 55% of the
patients with ICS treatment. Of the patients not using ICS, 18% had an indication for starting
such treatment. The strongest factors associated with ICS therapy were frequent exacerba-
tions (aOR 8.61, 95% CI 4.06, 20.67), secondary care contacts (aOR 6.99, 95% CI 2.48,
25.28) and very severe airflow limitation (aOR 5.91, 95% CI 1.53, 26.58).

Conclusion: More than half of the COPD patients on ICS met the criteria where withdrawal
of the treatment could be tried. There was, however, also a subgroup of patients not using
ICS for whom there was an indication for starting ICS treatment. Patients using ICS were
characterized by more frequent exacerbations and lower lung function.

Keywords: ICS, pharmacological management, inappropriate therapy, chronic obstructive
pulmonary disease, IPCRG

Introduction

The primary role of inhaled corticosteroid (ICS) treatment in stable chronic obstructive
pulmonary disease (COPD) is to prevent and reduce the risk and severity of exacerba-
tions through combination with long-acting beta-2-agonists (LABAs).! However, there
is some evidence suggesting that dual bronchodilator therapy with LABAs and long-
acting muscarinic antagonists (LAMAS) is more effective in preventing exacerbations
than ICS in combination with LABAs.? There is also data implying that for some
patients with severe COPD who are receiving treatment with ICS in combination with
LABA and LAMA (triple treatment) the ICS component of the treatment can be
withdrawn without an increase in severe exacerbations.’ Triple treatment has also
been shown to decrease the risk of exacerbations more effectively compared to a
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treatment with dual bronchodilator therapy.* That said, there
are conflicting results of which of the drug combinations give
a better exacerbation reduction, dual bronchodilators or ICS
in combination with bronchodilators. Further, it is known
that COPD patients on ICS-containing therapy have a sig-
nificantly higher risk for adverse events such as pneumonia.”*

Previous studies have shown that ICS-containing treat-
ments are more widely prescribed in COPD than what is
recommended in the guidelines.>® Sixty-three percent of
the newly diagnosed GOLD A and B category patients
were prescribed ICS within 3 months of a COPD diagnosis
in a cross-sectional registry-based study in the UK> and
half of the patients in the GOLD A and B categories were
prescribed ICS in a cross-sectional study in seven Latin
American countries.” In Sweden, the prevalence of triple
therapy including ICS has significantly increased from
29% to 40% between 2005 and 2014, according to a
study of COPD patients from primary and secondary care.’®

In July 2018, the International Primary Care Respiratory
Group (IPCRG) modified an algorithm proposed earlier® for
stepping down ICS in patients with COPD.’ The aim of the
algorithm is to evaluate appropriateness of ICS therapy in
COPD in order to help identify patients who would benefit
from ICS treatment and patients in whom it might be appro-
priate to withdraw the ICS.? This tool takes into account
concomitant asthma diagnosis, degree of reversibility of
airflow limitation, history of exacerbations and blood eosi-
nophil count (B-Eos). The aim of the present study was to
evaluate the appropriateness to ICS treatment in COPD
patients from primary and secondary care in Sweden using
the IPCRG tool” and to identify factors associated with ICS
treatment.

Patients And Methods

Data Source And Collection

This study is part of an observational multicentre study,
Tools for Identifying Exacerbations (TIE) which aims to
identify factors predictive of exacerbations in COPD.'
The study population consisted of primary and secondary
care patients diagnosed with COPD (ICD codes J44.0,
J44.1, J44.8, J44.9) and living in mid-Sweden. The inclu-
sion criteria were a spirometry-verified COPD diagnosis,
age > 40 years, and ability to answer the questionnaires
and to participate in the functional tests. Patients with a
history of severe comorbidity, eg, metastasized cancer,
severe heart failure, severe angina pectoris, which was
clinically assessed at the inclusion visit, were excluded.

The 561 COPD patients included in this analysis all had
complete data of comorbidity of asthma, history of exacer-
bations and B-Eos count to facilitate categorization using
the IPCRG algorithm. Inclusion and exclusion criteria in
the TIE study can be found elsewhere.'” Data were col-
lected between September 2014 and September 2016 by
research nurses through questionnaires at inclusion visits
and retrospectively from patient records. The study was
conducted in accordance with the Declaration of Helsinki
and approved by the Regional Review Board in Uppsala,
Sweden (Dnr2013/358). Written informed consent was
obtained from all patients prior to their entering the study.

Patient Characteristics And Measures

A current list of each patient’s maintenance and as-needed
medications was obtained through a medication reconcilia-
tion, where a medication list that the patient brought to the
study visit and the medication list in the electronic patient
records were reviewed for accuracy by the research nurse and
the patient jointly. The following bronchodilators and anti-
inflammatory drugs were recorded: short-acting beta-2-ago-
nists (SABAs; ATC codes RO3AC02, RO3ACO03), short-acting
muscarinic antagonists (SAMAs; R03BB01), SABA +
SAMA (RO3AL02), long-acting beta-2-agonists (LABAsS;
RO3AC12, RO3ACI13, RO3AC18, R0O3AC19), long-acting
muscarinic antagonists (LAMAs; R03BB04, R03BBO0S,
R0O3BB06, R03BB07), fixed LABA/LAMA combinations
(RO3AL03, RO3AL04, RO3AL05, RO3ALO06), inhaled corti-
costeroids (ICS; R03BA), fixed ICS/LABA combinations
(RO3AK) (PDE-41,;
R03DX07). Height and weight were registered for calculation

and phosphodiesterase-4 inhibitor

of body mass index (BMI). Patients were considered under-
weight at BMI < 22 kg/m?, normal weight at BMI 22-30 kg/
m? and obese at BMI > 30 kg/m?, as proposed by Guo et al,'!
with a modified cut-off for the underweight group as recom-
mended in the national guidelines for patients with COPD in
Sweden.'? Blood samples for B-Eos were taken and analyzed
(Cell-Dyn 4000; Abbott Laboratories, Abbott Park, IL, USA,
and Sysmex XN-10; Sysmex America, Inc., Lincolnshire, IL,
USA). B-Eos levels <400 and >400 cells/uL were classified as
low and elevated,” respectively.

Post-bronchodilator spirometry (400 pg salbutamol) with-
out pre-test (Spiro Perfect Spirometer from Welch Allyn,
Skaneateles Falls, NY, USA or Jaeger MasterScreen PFT
from Erich Jaeger GmbH, Wiirzburg, Germany) was per-
formed to confirm the diagnosis of COPD as a post-broncho-
dilator ratio of the forced expiratory volume in 1 second
(FEV)/forced vital capacity <0.7 and to measure the lung
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function, ie, FEV% of predicted based on Swedish reference
values.'>'* The severity of lung function impairment based on
post-bronchodilator FEV, was assessed using the GOLD clas-
sification: mild (FEV; > 80% of predicted), moderate (50% <
FEV, < 80% of predicted), severe (30% < FEV; < 50% of
predicted), very severe (FEV, < 30% of predicted)."”
Demographics, smoking status, comorbidity of asthma, ie,
current asthma diagnosis or history of asthma, and symptoms
related to COPD were collected through a questionnaire that
was sent to the patients prior to the study visits. The question-
naire was reviewed by a research nurse at the study visit and
completed by the patient with assistance from the nurse if
required. Symptoms were assessed using the COPD
Assessment Test (CAT)'® and the modified Medical Research
Council (mMRC) dyspnoea scale.'”"'® The cut-off scores for a
high level of symptoms for CAT and mMRC were >10 and
>2.! respectively. Each patient’s history of exacerbations and
information about the level of care during the year prior to
study inclusion was retrospectively assessed using electronic
patient records. Exacerbations were defined as acute treatment
with short-acting bronchodilators by health care professionals
in primary care and/or treatment with antibiotics and/or oral
corticosteroids or admittance at the emergency room (ER) or
hospitalization due to worsening of COPD'® Exacerbations
occurring within 14 days of each other were seen as a single
event. Patients with >2 exacerbations treated in primary care or
at the ER and/or >1 hospital admission were classified as
having frequent exacerbations.' The electronic patient records
in secondary care were reviewed for health care contacts. If a
patient had visited the respiratory clinic due to COPD during
the year before the study entry, and if the care contact was
continued, this patient was classified as having a secondary
health care contact. Otherwise, the patient was considered as
belonging to primary care.

Analysis Of Pharmacological Treatment

The patients were divided into one of the following groups
based on their COPD treatment, regardless of whether the
treatment was taken through a fixed-dose inhalers or through
separate inhalers: no treatment, as-needed therapy only, LABA
only, LAMA only, LABA+LAMA, ICS only, ICS+LABA,
ICS+LAMA, ICS+LABA+LAMA (triple therapy). Only two
patients were on maintenance treatment with SABA, and these
were placed in the LABA only group. To evaluate the appro-
priateness of the ICS therapy the COPD patients were categor-
ized in subgroups with respect to comorbidity of asthma,
history of exacerbations and B-Eos count (Figure 2). This
categorization was based on recommendations from the

IPCRG.’ Degree of reversibility of airflow limitation was not
included in the spirometry measurements and thus not used in
the categorization. Four subgroups were identified: “appropri-
ate treatment with ICS”, “possible indication for ICS”, “possi-
ble overtreatment with ICS” and “appropriate treatment
without ICS”. Patients with asthma on ICS treatment, and
patients without asthma on ICS treatment but with frequent
exacerbations and elevated B-Eos were assessed as being in the
group “appropriate treatment with ICS”. Patients with asthma
but lacking ICS treatment, and patients without asthma or ICS
treatment but with frequent exacerbations and elevated B-Eos
were placed in the group “possible indication for ICS”. Patients
without asthma on ICS treatment with frequent exacerbations
and low B-Eos levels, and patients without asthma on ICS
without frequent exacerbations irrespective of B-Eos levels
were categorized into the group “possible overtreatment with
ICS”. Patients without asthma and ICS treatment with frequent
exacerbations and low B-Eos levels, and patients without
asthma and ICS treatment without frequent exacerbations irre-
spective of B-Eos levels were assessed as belonging to the
group “appropriate treatment without ICS”. In a secondary
analysis, we recalculated this categorization after changing
the level for low B-Eos from <400 cells/uL as used in the
IPCRG tool, to a lower cut-off value of <300 cells/uL as
recommended by the GOLD when starting an initial pharma-
cological treatment with ICS.?° According to the IPCRG tool,
the patients in the groups “appropriate treatment with ICS” and
“possible indication for ICS” would benefit of being treated
with ICS, and the patients in the groups “appropriate treatment
without ICS” and “possible overtreatment with ICS” would not
benefit from being treated with ICS.

Statistical Analysis

Baseline characteristics, clinical variables, and pharmacologi-
cal treatment were reported as frequencies and percentages for
categorical variables and as means and standard deviations
(SD) for continuous variables. There were missing data
regarding smoking (n = 1) and BMI (n = 3). No values were
imputed; hence patients were excluded from analyses for
which they had missing values. To analyse differences in
patient characteristics (sex, age, BMI, smoking status,
FEV,% predicted, severity of airflow limitation, CAT,
mMRC, level of care and study centre) between subgroups
that would and would not benefit from ICS treatment, Fisher’s
exact test and the Mann—Whitney-U test were used for cate-
gorical variables and for continuous variables, respectively.
Differences in comorbidity of asthma, history of exacerba-
tions, and B-Eos counts were not analyzed between the groups
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as they were included in the IPCRG algorithm. Variables
associated with the odds of being treated with ICS in combi-
nation with LABA and/or LAMA compared with other or no
therapy were identified using simple (unadjusted) and multi-
variable (adjusted) logistic regression analysis. Unadjusted
analyses were performed for the following potential factors:
sex, age, BMI, smoking status, lung function, CAT score,
mMRC score, B-Eos count, comorbidity of asthma, history
study
(Supplementary Figure 1). Factors shown as statistically sig-

of exacerbations, level of care and centre

nificant were then included in a multivariate model, in order to
evaluate the independent effects of the factors. Two-sided tests
were applied and a p value < 0.05 was considered statistically
significant. Data management and statistical analyses were
performed using R, version 3.4.3 (R Core Team, R
Foundation for Statistical Computing, Vienna, Austria, 2017).

Results

Patient Characteristics
Demographics and study characteristics for the whole study
population and for the COPD treatment groups are presented

in Supplementary Table 1. Of the included patients, 327

(58%) were women, and the mean age = SD was 69 + §
years. The prevalence of underweight (body mass index
(BMI) < 22 kg/m,) and obese (BMI > 30 kg/m?) patients
was 15% and 23%, respectively. A majority of the patients
had a history of smoking, being either ex-smokers (69%) or
current smokers (29%). The prevalence of patients with high
levels of B-Eos (>400 cells/uL) was 7% and just over a third
reported comorbidity of asthma. The percentage of the
COPD patients with high levels of symptoms, measured
using COPD Assessment Test (CAT) and modified Medical
Research Council (mMRC), was 62% and 44%, respectively.
One hundred seven (19%) patients had suffered from fre-
quent exacerbations during the year before study entry, of
which 39 patients had been admitted to the hospital ward at
least once. The prevalence of having a secondary care contact
was 15%, and 85% were treated in primary care.

COPD Treatment

The proportions of patients in each of the COPD treatment
groups are presented in Figure 1A. Triple therapy, ie, ICS
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Figure | (A) COPD treatment as percentages of patients in the different COPD treatment groups for all study patients (n = 561). (B) Percentages of patients by severity of

airflow limitation and by COPD treatment for all study patients (n = 561).

Abbreviations: FEV|, forced expiratory volume in | second; ICS, inhaled corticosteroid; LABA, long-acting beta-2-agonist; LAMA, long-acting muscarinic antagonist.
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in combination with LABA and LAMA, was the most
frequently used treatment, followed by treatment with
LAMA only and ICS in combination with LABA. The
prevalence of patients with no pharmacological COPD
treatment was 11%, and 6% had treatment only as-needed.
Seven patients were on treatment with the PDE-4 inhibitor
roflumilast, six in combination with triple therapy and one
in combination with as-needed COPD therapy. Of these,
four were categorized in the group “Overtreatment with
ICS”, two and one in the groups “Appropriate therapy with
ICS” and “Appropriate therapy without ICS”, respectively
(data not shown). Percentages of the patients by severity of
airflow limitation and by COPD treatment groups are pre-
sented in Figure 1B. The numbers (%) of patients with
mild, moderate, severe and very severe lung function
impairment were 56 (10%), 308 (55%), 153 (27%) and
44 (8%, respectively. Patients with mild to severe airflow
limitation (FEV; > 30% predicted) were present in all of
the treatment groups. Those with very severe airflow lim-
itation (FEV; < 30% predicted) were treated ecither with

All COPD patients
n =561

LAMA as monotherapy, with LABA in combination with
ICS or with triple therapy.

Evaluation Of Appropriateness Of ICS

Treatment

The distribution of patients in the subgroups, with respect to
comorbidity of asthma, history of exacerbations, B-Eos count
and treatment with ICS was 159 (28%), 37 (7%), 170 (30%)
and 195 (35%) patients in the groups “appropriate treatment
with ICS”, “possible indication for ICS”, “appropriate treat-
ment without ICS” and “possible over treatment with ICS”,
respectively (Figure 2). Twenty percent of the patients with
comorbidity of asthma lacked treatment with ICS. Of the
patients with no comorbidity of asthma, all with frequent
exacerbations in combination with high B-Eos levels were
treated with ICS, 95% of the patients with frequent exacerba-
tions in combination with lower B-Eos levels were treated with
ICS, and 46% of the patients with no frequent exacerbations
were on ICS treatment. In the secondary analysis with a lower
B-Eos cut-off threshold of >300 pulL/mL, 149 (27%) patients

Appropriate treatment with ICS, n = 159

Possible indication for ICS, n = 37

Asthma n = 189

Possible over-treatment with ICS, n = 195

No asthma n = 372
Appropriate treatment without ICS, n = 170

=7 L

Frequent exa + Frequent exa + Not frequent exa + Not frequent exa +
— ICS n =152 B-Eos > 400 B-Eos < 400 B-Eos > 400 B-Eos <400
n=7 n =55 n=14 n =296
— NoICSn=37 1 ICSn=7
o NoICSn=0 C NolICs n =3 L No| G| =7 [l Nallcs ni= 160

Figure 2 Flow chart of categorizing the COPD patients (n = 561) into subgroups based on comorbidity of asthma, history of exacerbations, B-Eos count and treatment of

ICS.

Abbreviations: Frequent exa, frequent exacerbations, 22 exacerbations treated in primary care or at emergency room and/or 2| hospital admissions during the previous
year due to worsening in COPD; B-Eos, blood eosinophil count as cells/uL; ICS, inhaled corticosteroid.
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Table | Characteristics Of The COPD Patients Divided In The Subgroups With Respect To Benefit And Appropriateness Of ICS

Therapy In COPD

Would Benefit of ICS Would Not Benefit Of ICS
Appropriate Therapy Possible Indication | pValue | Appropriate Treatment Possible pValue
With ICS (n = 159) For ICS (n = 37) Without ICS (n = 170) Overtreatment With
ICS (n = 195)
Sex Female 102 (64%) 21 (57%) 0.452 86 (51%) 118 (61%) 0.058
Age, years 68 (8) 67 (9) 0.370 69 (7) 69 (8) 0.370
BMI <22 17 (11%) 4 (11%) 0.382 24 (14%) 37 (19%) 0.264
22-30 93 (59%) 26 (70%) 106 (62%) 121 (63%)
> 30 48 (30%) 7 (19%) 40 (24%) 35 (18%)
Smoking Never 2 (1%) 0 (0%) 0.553 2 (1%) 5 (3%) 0.006
Former 114 (72%) 24 (65%) 105 (62%) 146 (75%)
Current 42 (27%) 13 (35%) 63 (37%) 44 (23%)
FEV,% predicted 53 (17) 66 (16) <0.001 64 (15) 51 (18) <0.001
Severity of FEV, = 80% 11 (7%) 6 (16%) 0.030 24 (14%) 15 (8%) <0.001
airflow 50% < FEV, <80% | 80 (50%) 24 (65%) 120 (71%) 84 (43%)
limitation 30% < FEV, <50% | 54 (34%) 6 (16%) 23 (14%) 70 (36%)
FEV, < 30% 14 (9%) 1 (3%) 3 (2%) 26 (13%)
CAT <10 52 (33%) 18 (49%) 0.086 85 (50%) 60 (31%) <0.001
210 107 (67%) 19 (51%) 85 (50%) 135 (69%)
mMRC <2 78 (49%) 22 (60%) 0.278 121 (71%) 93 (48%) <0.001
22 81 (51%) 15 (40%) 49 (29%) 102 (52%)
Level of care Primary 126 (79%) 35 (95%) 0.031 168 (99%) 150 (77%) <0.001
Secondary 33 (21%) 2 (5%) 2 (1%) 45 (23%)
Study centre Uppsala 41 (26%) 9 (24%) 0.550 39 (23%) 58 (30%) <0.001
Gavleborg 76 (48%) 15 (41%) 48 (28%) 81 (42%)
Dalarna 42 (26%) 13 (35%) 83 (49%) 56 (29%)

Notes: Categorical values given as n (%), continuous variables given as mean (SD).

Abbreviations: BMI, body mass index; CAT, COPD Assessment Test; FEV, forced expiratory volume; ICS, inhaled corticosteroid; mMMRC, modified Medical Research

Council; SD, standard deviation.

were identified as having high B-Eos levels and 13 patients
were moved from the group “possible over treatment” to the
group “appropriate treatment with ICS” (data not shown).
The characteristics of the patients divided into the
subgroups with respect to possible benefits of ICS treat-
ment are presented in Table 1. There were significant
differences in lung function and level of care when com-
paring the groups “appropriate therapy with ICS” and
“possible indication for ICS”. There were differences in
smoking status, lung function, symptoms, care and study
centre when comparing the groups “appropriate treatment
without ICS” and “possible overtreatment with ICS”.

Factors Associated With ICS Treatment

Factors associated with ICS treatment are presented in
Figure 3 for the 331 patients treated with ICS in

combination with LABA and/or LAMA. Statistically sig-
nificant factors associated with COPD treatment including
ICS in a simple logistic regression analysis were female sex,
former smoking, moderate, severe or very severe lung func-
tion impairment, high CAT score, high mMRC score,
comorbidity of asthma, frequent exacerbations, prevalence
of secondary care contacts and study centre (Supplementary
Figure 1). Severe or very severe lung function impairment,
comorbidity of asthma, frequent exacerbations, and preva-
lence of secondary care contacts were statistically signifi-
cant independent factors for COPD treatment including ICS
in combination with LABA and/or LAMA in a multivari-
able logistic regression analysis (Figure 3). The results
presented in Figure 3 were consistent also when adding
the patients on monotherapy with ICS (n = 23), ie, when

the outcome was changed to having ICS treatment as
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Variable n All nICS OR
FEV1 2 80% (ref) 56 19 1.00
50% < FEV1 < 80% 308 149 1.77 =
30% < FEV1 < 50% 153 123 5.78 =
FEV1 < 30% 44 40 5.91 =
CAT <10 (ref) 215 99 1.00
CAT =210 346 232 1.31 —r—
mMRC < 2 (ref) 314 152 1.00
mMRC = 2 247 179 1.29 e
Asthma no (ref) 372 191 1.00
Asthma yes 189 140 2.84 —_—
Freq exa no (ref) 454 232 1.00
Freq exa yes 107 99 8.61 =
Primary care (ref) 479 253 1.00
Secondary care 82 78 6.99 =
T T T T
1.0 2.0 4.0 8.0 16.0

Figure 3 Adjusted odds ratios with 95% Cls for variables associated with COPD treatment including ICS in combination with LABA and/or LAMA in a multivariable logistic

regression analysis, adjusted for sex, study centre and smoking.

Abbreviations: CAT, COPD Assessment Test; Cl, confidence interval; COPD, chronic obstructive pulmonary disease; FEV|, forced expiratory volume in | second; Freq
exa, frequent exacerbations, 22 exacerbations treated in primary care or at emergency room and/or 2| hospital admissions during the previous year due to worsening in
COPD; ICS, inhaled corticosteroid; LABA, long-acting beta-2-agonist; LAMA, long-acting muscarinic antagonist; mMMRC, modified Medical Research Council; OR, odds ratio;

ref, reference.

monotherapy or in combination with bronchodilators (data

not shown).

Discussion
In this observational multicentre study in COPD patients from
Swedish primary and secondary care, almost two-thirds of the
patients were treated with ICS only or in combination with
other drugs. Triple treatment was found to be the most com-
mon treatment combination, used by almost half of the
patients. The prevalence of triple treatment was slightly higher
compared within an earlier study in Sweden (46% vs 40%).°
We also found patients for whom there was an indication for
starting an ICS treatment and others who had an inappropriate
treatment in terms of ICS as monotherapy or ICS in combina-
tion with LAMA without LABA. This is the first study, to our
knowledge, that has studied the appropriateness to ICS treat-
ment in COPD using the IPCRG algorithm® which includes
comorbidity of asthma, exacerbation frequency, and B-Eos
count. The majority of the COPD patients who were not
appropriately treated with ICS were classified as possibly
over-treated in our study, including patients without comor-
bidity of asthma who were not experiencing frequent exacer-
bations in combination with high B-Eos levels.

B-Eos count has been suggested as a biomarker for esti-

mating the efficacy of ICS in prevention of exacerbations®’

as there appears to be a relationship between B-Eos and ICS
effects.”' ?* However, at the time of the data collection in
2014-2016, B-Eos count was not used when evaluating the
pharmacological treatment in COPD and was not mentioned
in national guidelines.”> A majority of the patients (95%)
without asthma but with frequent exacerbations in combina-
tion with low levels of B-Eos were treated with ICS and, thus
they were categorized as “possible over treated with ICS”
according to the IPCRG tool. This is in contrast to both
national and GOLD guidelines, suggesting ICS as a treat-
ment option for patients with frequent exacerbations. This is
also evident from the lack of association between B-Eos and
ICS including COPD treatment (Supplementary Figure 1).

The IPCRG is suggesting that patients with B-Eos count of
>400 cells/uL would benefit from being treated with ICS.’
However, according to the GOLD**'**° a lower B-Eos cut-
off level of >300 cells/uL is recommended, as these patients
have been shown to have the most exacerbation-reducing
effect when treated with ICS.**® In our study, lowering the
threshold of B-Eos to >300 cells/uL led to only a minor
change in the percentage of patients classified as “possible
over treatment with ICS”, which decreased from 35%
to 32%.

The Swedish national guidelines for COPD treatment
were updated on October 2015. In the older guidelines, the

International Journal of Chronic Obstructive Pulmonary Disease 2019:14

submit your manuscript

2457

Dove


https://www.dovepress.com/get_supplementary_file.php?f=218747.pdf
http://www.dovepress.com
http://www.dovepress.com

Sulku et al

Dove

recommendations of pharmacological therapy were solely
based on the spirometric assessment of airflow limitation
and ICS was recommended as exacerbation prophylaxis
for patients with FEV; < 50% of predicted value and
recurrent exacerbations.?’ In our study, almost half of the
patients in the group “possible overtreatment with ICS”
had severe or very severe lung function impairment, ie,
FEV, < 50% of predicted value. After the national guide-
line update, the pharmacological treatment in COPD was
suggested to be based on the combined COPD assessment,
as recommended by the international GOLD?'#?%2®
which includes a history of exacerbations and sympto-
matic assessment of COPD. ICS in combination with
LABA was recommended for patients with frequent
exacerbations and significant symptoms despite earlier
treatment with long-acting bronchodilators and as an alter-
native to bronchodilators for patients with a high symptom
burden in combination with an FEV; < 50% of the pre-
dicted value. According to GOLD, ICS is not the recom-
COPD
comorbidity of asthma and/or frequent exacerbations.' In

mended treatment for in patients without
our study, 46% of the patients with no history of frequent
exacerbations and no comorbidity of asthma were treated
with ICS-containing therapy, a number slightly lower than
in other studies in similar patients.>”*° Chalmers et al
reported that 56% of the GOLD A and B patients without
concomitant asthma were using ICS in a study in the UK.’
Thomas et al described that 69% of the COPD patients
without asthma and frequent exacerbations were treated
with ICS.>® However, the definition for frequent exacerba-
tions was >3 exacerbations during the preceding year,”
which is different from the cut-off that GOLD use for
frequent exacerbations.'** Also, Casas et al found that
50% of the GOLD A and B group patients were using
ICS in combination with LABA or as triple treatment.”

Our finding that one-fifth of the COPD patients with
possible indication for ICS treatment, ie, patients with
comorbidity of asthma, were not receiving ICS treatment,
is similar to what was seen in a study in the UK* showing
that 18% of the COPD patients with a concomitant asthma
diagnosis were not treated with ICS.

As expected, severe and very severe airflow limitation,
comorbidity of asthma, frequent exacerbations, and con-
tact with secondary care were associated with ICS-con-
taining therapy, and this is also supported by other
studies.”** Among the patients who would benefit from
ICS treatment (Table 1), the patients with “possible indi-
cation for ICS” had a better lung function when compared

with the patients with “appropriate therapy with ICS”,
which might be a reason why they did not have ICS
treatment despite reported comorbidity of asthma. Larger
differences were observed between the two groups of
patients who would not benefit from ICS according to
the IPCRG tool, ie, when comparing “appropriate treat-
ment without ICS” and “possible overtreatment with ICS”.
Patients with “possible overtreatment with ICS” were
shown to have lower lung function and more symptoms
which might explain why they were being treated
with ICS.

The major strength of this study is that it is a multicentre
real-world study with COPD patients from both primary
and secondary health care settings. Further, information
about patients’ pharmacological treatments was obtained
through medication reconciliations, ie, through face-to-
face interviews. In other observational cross-sectional stu-
dies in COPD patients, the sources of medication informa-
tion have been prescription records,’ patient records’ 2% and
questionnaires mailed to patients.® This study also has some
limitations. One limitation is that the IPCRG algorithm is
not validated and the validity of this study is depending on
the quality of the data used in the IPCRG algorithm. We
might have overestimated the proportion of patients with
asthma as the information was self-reported by the patients.
Another possible limitation in this study is that there was no
reversibility testing of airflow limitation performed as a part
of the spirometry, which is recommended as an alternative
in the IPCRG tool when diagnosing patients with a comor-
bidity of asthma. Further, even though B-Eos has been
identified as a promising biomarker for the identification
of an increased risk for exacerbations in COPD patients,
there are also concerns about high variabilities and treat-
ment dependencies.”**>! In summary, even though the
IPCRG tool provides guidance to ICS withdrawal, the
information today is still limited about the outcome of with-
drawal of ICS, and clinical studies addressing this are
urgently needed.

Conclusion

More than half of the COPD patients on ICS met the
criteria where withdrawal of the treatment could be tried.
There was, however, also a subgroup of patients not using
ICS for whom there was an indication for starting ICS
treatment. Patients using ICS were characterized by more
frequent exacerbations and lower lung function. A national
plan would be needed to implement the new guidelines in
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order to increase the knowledge among prescribers about
which COPD patients benefit of using ICS.

Data Availability

Data cannot be made freely available as they are subject
to secrecy in accordance with the Swedish Public Access to
Information and Secrecy Act, but can be made available to
researchers upon request (subject to a review of secrecy).
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