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Introduction: Swedish guidelines adhere to the international GOLD document regarding 
management of chronic obstructive pulmonary disease (COPD). Based on data from the 
Swedish National Airway Register (SNAR) the aim was to evaluate adherence to guidelines 
of pharmacological treatment of COPD in Swedish primary and secondary care.
Methods: During a period of 18 months, data on symptoms (CAT, mMRC), lung function, 
exacerbation history and pharmacological treatment from 15,595 COPD patients from 853 
primary care and 125 secondary care clinics were collected from SNAR. Patients with a co- 
diagnosis of asthma were excluded. Patients were divided into four treatment groups: no 
pharmacological treatment, short-acting bronchodilators alone, long-acting bronchodilators 
alone and ICS alone or in combination with bronchodilators.
Results: Of the patients, 29% were in GOLD group A, 58% in group B, 2% in group C and 
11% in group D. CAT score was ≥10 and mMRC score was below 2 in 30.9% of the patients 
and mMRC score was ≥2 and CAT score <10 in 4.2% of the patients. In 61.4% of the 
patients, no exacerbation was registered during the last year. Long-acting bronchodilators 
were prescribed for 78% and ICS for 46% of all patients. In groups A, B, C and D, 
respectively, 21%, 11%, 11% and 5% did not receive any inhaler therapy; 67%, 81%, 81% 
and 90% received long-acting bronchodilators; 33%, 46%, 55% and 71% received any ICS 
containing therapy and 19%, 34%, 39% and 61% received triple therapy.
Discussion: Data from the SNAR indicate that only a minority of COPD patients were 
untreated. There was a liberal use of ICS containing drug combinations in subjects who do 
not have an indication for ICS. A considerable proportion of subjects at high risk of 
exacerbations did not receive ICS treatment.
Keywords: chronic obstructive pulmonary disease, COPD, glucocorticoids, registry

Introduction
The current Swedish treatment recommendations for chronic obstructive pulmonary 
disease (COPD) were most recently updated in 2015 1 and are mainly based on the 
Global Initiative for Chronic Obstructive Lung Disease (GOLD) from 2011.2 

GOLD recommends classifying patients with COPD in four groups (group A, B, 
C and D). These four groups were based on a combination of airflow obstruction 
(FEV1), respiratory symptoms as assessed by the COPD assessment test (CAT) and/ 
or Medical Research Council dyspnoea scale (mMRC) and the risk of exacerbations 
as assessed by exacerbation rate in the last 12 months. In the GOLD document from 
2017 3 lung function was deleted from the A-B-C-D classification which later on 
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was based on symptoms and exacerbation assessed by 
exacerbation history after lung function having been mea
sured for confirmation of the COPD diagnosis. Group 
B and D are characterized by a higher degree of symptoms 
compared to A and C, while group C and D are character
ized by a higher risk of exacerbations compared to groups 
A and B. Today the clinical practice in Sweden is mainly 
adapted to the GOLD 2017 classification and patient char
acterisation for treatment decisions is mostly based on the 
severity of symptoms and risk of exacerbation defined by 
exacerbation history.

In both the Swedish guidelines from the Swedish 
Medical Products Agency in 2009 and 2015 as well as in 
the GOLD document from 2011 and onwards the position 
of bronchodilators and inhaled steroids (ICS) in COPD 
treatment has been clearly defined. Maintenance treatment 
with bronchodilators, ie, long-acting antimuscarinic drug 
(LAMA) and/or long-acting β2-agonists (LABA) is recom
mended as first-line therapy in patients with symptoms, in 
particular dyspnoea. According to current recommenda
tions, treatment should be commenced with either 
LAMA or LABA and intensified to combination dual 
therapy in case of insufficient symptom control. It has 
been demonstrated that initial treatment with dual bronch
odilation yields a more favourable outcome that commen
cing with either bronchodilator alone.4 Inhaled steroids are 
recommended for prevention of exacerbations and are thus 
mainly indicated for COPD patients in GOLD groups 
C and D. Inhaled steroids must always be prescribed in 
combination with LABA and are rarely indicated for 
COPD patients in group A and have not been very fre
quently recommended for patients in GOLD group B. It 
has been shown that the adherence to these recommenda
tions is poor and an overprescription of ICS to patients 
with COPD with infrequent exacerbations has been 
reported.5

The Swedish National Airway Register (SNAR) held 
in November 2019 data for more than 80,000 patients with 
COPD. In the present study, data were collected from the 
register for a period of 18 months, from June 2018 through 
November 2019, including 44,512 patients visiting pri
mary care or hospitals. Based on data from the SNAR, 
the aim of the study was to explore the adherence to 
national and international treatment recommendations in 
Swedish primary and secondary care. In particular, the aim 
was to find out how bronchodilators are used in COPD and 
to what extent ICS are used in the GOLD A, B, C and 
D groups.

Patients and Methods
Data Collection
Data were collected from the SNAR which was estab
lished in 2013 and includes data from patients with 
a physician-diagnosed asthma and COPD. In 2019, 1000 
clinics in Sweden were linked to SNAR, which includes 
853 primary care clinics, 125 secondary care clinics and 
22 inpatient wards. Currently, more than 80% of the data 
are directly transferred from the patients’ medical record 
files to the register and about 20% are manually entered. 
Data entered into the register include demography, lung 
function, exacerbation history, CAT score, mMRC dys
pnoea scale score and pharmacological treatment.6

Since 2013, 80,372 patients with COPD have been 
registered in SNAR. Data from the SNAR were collected 
between June 1, 2018 and November 30, 2019. After 
having excluded patients with a concomitant asthma diag
nosis data from medical records of 44,512 patients with 
a COPD diagnosis were obtained whereof 42,549 patients 
were registered by secondary care and 1963 by specialist 
care. Data were collected as the latest entry for each 
patient during the time period from June 1, 2018 to 
November 30, 2019 (Figure 1).

Patients and Treatments
All patients with a diagnosis of COPD, records of exacerba
tion history, and CAT score and/or mMRC-score were 
extracted and, based on that, patients were assigned to 
group A, B, C or D according to the GOLD classification. 
To be classified as GOLD group B or D a CAT score ≥10 and/ 
or an mMRC score ≥2 was required. The cut-off score for 
high exacerbation risk was ≥2 exacerbations or one exacer
bation leading to hospitalization during the previous year. 
One (not hospitalized) or zero exacerbation previous year 
constituted low risk. An empty record for exacerbations/hos
pitalisations in the registry implied a null value.

Patients were assigned into four main treatment groups 
out of which subgroups based on monotherapy or combi
nation of drugs were defined:

No pharmacological treatment
Only short-acting bronchodilators (short-acting beta- 

agonists, SABA, short-acting antimuscarinics, SAMA or 
both SABA + SAMA)

Maintenance treatment with long-acting bronchodila
tors (long-acting beta-agonists, LABA, long-acting anti
muscarinics, LAMA or both LABA and LAMA) 
without ICS

submit your manuscript | www.dovepress.com                                                                                                                                                                                                                    

DovePress                                                                                            

International Journal of Chronic Obstructive Pulmonary Disease 2021:16 910

Larsson et al                                                                                                                                                          Dovepress

http://www.dovepress.com
http://www.dovepress.com


Maintenance treatment with ICS (ICS alone, ICS + 
LABA, ICS + LAMA, ICS + LABA + LAMA)

Patients with no record of treatment was included in 
the “No treatment” group. Combinations of drugs indicate 
both fixed combinations and the different drugs inhaled 
from separate inhalers. A patient was counted only once 
for his/her treatment. Hence, a patient treated with, eg, 
a combination of ICS and LABA was counted once for 
ICS/LABA and not for ICS or LABA alone and a patient 
treated with LAMA + LABA was counted once for 
LAMA/LABA and not for LAMA or LABA alone. Five 
of the subgroups (“Any SABD”, “Any LA”, “Any LA No 
ICS”, “Any ICS”, “No ICS” in Table 3) were based on 
calculations of patient number from different groups.

Data accessed from SNAR is not freely available. For 
data extraction, researchers need a permission by 
a national ethical board and by the Centre of Registers in 
Västra Götaland, Sweden, which supports the development 
of national quality registers. Thus, the current study was 
approved by the Swedish Ethical Review Agency, Dnr 
2019–04915, and data extraction and statistical processing 
was conducted by Centre of Registers Västra Götaland.

Statistical Analyses
Data were analysed and presented using descriptive statis
tics. Data are presented as mean values and standard 
deviation (SD). Association between ICS use and different 
outcomes in GOLD groups A and B was analysed by 
means of logistic regression and odds ratios (OR) and 
95% confidence interval are given. Data extraction and 

statistical processing were conducted by Centre of 
Registers Västra Götaland, Sweden, which supports the 
development of national quality registers. SAS software 
9.4 (SAS Institute Inc, Cary, NC, USA) was used for 
statistical analyses.

Results
Patients
Among the 44,512 registered patients with COPD during 
the study period, data on symptoms and/or exacerbation 
classification according to GOLD A–D groups were miss
ing in 28,917 patients leaving 15,595 patients, 8380 
patients directly transferred, and 7215 patients manually 
transferred, for further analyses.

Patient characteristics are given in Table 1. Of the 15,595 
included COPD patients, 4481 (29%) was classified as 
GOLD group A, 9095 (58%) as GOLD group B, 314 (2%) 
as GOLD group C and 1705 (11%) as GOLD group 
D. Mean age (SD) was 72 (8.6) years in the total population 
and was similar in the four groups. Also, gender distribution, 
body mass index (BMI) and smoking habits were similar in 
the GOLD A, B, C and D groups. Lung function assessed by 
FEV1 in percent of predicted value was 59% in the whole 
population, 64% in group A, 57% in group B, 62% in group 
C and 47% of predicted value in group D.

In GOLD group A, 75.4% of the patients and in GOLD 
group B, 67.7% of the patients had no exacerbations 
registered during the previous year. In groups C and D, 
less than 10% of the patients had <2 exacerbations regis
tered during the year prior to inclusion. Mean (SD) CAT 

Figure 1 Patients with a COPD diagnosis without a concomitant asthma diagnosis in the Swedish National Airway Register (SNAR) registered by primary care and lung 
specialists between June 1, 2018 and November 30, 2019. In total 15,595 patients were classified according to the GOLD A-D classification system and included in the 
analyses.
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score of the whole study population was 13 (7.0); 7 (2.5) 
in group A, 15 (6.0) in group B, 7 (2.4) in group C, and 19 
(7.0) in group D (Table 1).

Of the 15,595 patients CAT scores (but not mMRC) 
were available in 4744 patients and mMRC (but not CAT 
scores) were available in 492 patients leaving 10,359 
patients with both CAT and mMRC scores. CAT ≥10 and 
mMRC ≥2 was observed in 4237 (40.9%) patients and 
CAT ≥10 and mMRC <2 was observed in 3202 (30.9%) 
of the patients. In 435 (4.2%) patients CAT score was 
below 10 and mMRC ≥2 and in 2485 (24.0%) of the 
patients CAT score was below 10 and mMRC below 2 
(Table 2). Hence, 435 (14%) of all the 2920 patients with 
a CAT score below 10 had high mMRC while 3252 (56%) 
of all the 5687 patients with a CAT-score ≥f 10 had low 
mMRC (<2) scores (Table 2).

Pharmacological Treatment
Results of the pharmacological treatment in the different 
groups according to GOLD (A-D) are given in Table 3 and 
Figure 2.

GOLD Group A
In GOLD group A, 21% of the patients did not receive any 
pharmacological treatment and 10% were treated with 

Table 1 Patient Characteristics

Characteristics Total N=15,595 
(100%)

GOLD 
A N=4481 

(28.7%)

GOLD 
B N=9095 

(58.3%)

GOLD 
C N=314 

(2.0%)

GOLD 
D N=1705 

(10.9%)

Age, years, mean (SD) 72 (8.6) 71 (8.4) 72 (8.7) 72 (8.4) 72 (8.7)

Female, % 57.2 75.7 56.2 65.3 59.1

BMI, kg/m2 (n=11,379), mean (SD) 27 (13.6) 26 (8.6) 27 (14.9) 26 (5.2) 26 (17.7)

Current smoker, n (%) 5447 (36.6) 1580 (36.9) 3221 (37.3) 100 (33.1) 546 (33.2)

Former smoker, n (%) 8242 (55.5) 2369 (55.3) 4692 (54.3) 186 (61.6) 995 (60.6)

Never smoker, n (%) 1173 (7.9) 334 (7.8) 722 (8.4) 16 (5.3) 101 (6.1)

FVC, L (n = 6800), mean (SD) 2.78 (0.92) 2.95 (0.92) 2.74 (0.92) 2.74 (0.91) 2.45 (0.88)

FEV1, L (n = 6891), mean (SD) 1.60 (0.65) 1.77 (0.64) 1.57 (0.63) 1.61 (0.66) 1.24 (0.60)

FEV1/FVC (n = 6800), mean (SD) 0.58 (0.17) 0.60 (0.14) 0.58 (0.18) 0.59 (0.11) 0.51 (0.20)

FEV1% predicted (n = 6774), mean 
(SD)

59 (22.2) 64 (18.7) 57 (23.4) 62 (21.1) 47 (19.9)

FVC % predicted (n = 6684), mean 
(SD)

76 (21) 80 (18) 75 (23) 79 (20) 69 (19)

Exacerbation rate last year 
(n=15,580), mean (range)

1 (0–11) 0 (0–1) 0 (0–1) 2 (0–11) 3 (0–11)

0 exacerbations last year (%) 9565 (61.4) 3380 (75.4) 6157 (67.7) 6 (1.9) 22 (1.3)

1 exacerbation last year (%) 4225 (27.1) 1101 (24.6) 2938 (32.3) 19 (6.1) 167 (9.8)
≥2 exacerbations last year (%) 1790 (11.5) 0 0 288 (91.7) 1502 (88.1)

CAT score (n = 15,103), mean (SD) 13 (7.0) 7 (2.5) 15 (6.0) 7 (2.4) 19 (7.0)

mMRC score (n = 10,851), mean 

(SD)

2 (1.2) 1 (0.7) 2 (1.1) 1 (0.8) 3 (1.2)

Table 2 Outcomes in 10,539 COPD Patients in Whom Both 
CAT Scores and mMRC Scores Were Available

mMRC<2 mMRC≥2

CAT<10 2485 435
(24.0) (4.2)

CAT≥10 3202 4237

(30.9) (40.9)

Number of patients and (%) are presented.
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short-acting bronchodilator (SABD) alone, mostly a beta- 
agonist. Two-thirds (67%) of the patients in GOLD group 
A were treated with long-acting bronchodilators (LABA 
and LAMA alone or in combination) with or without 
combination with ICS and 36.2% had LAMA and/or 
LABA without ICS as maintenance therapy. One-third 
(33%) was treated with ICS alone or in combination with 
bronchodilators. The proportion of patients with ICS alone 
was less than 3%. One out of five patients (19.4%) in 
group A was on triple therapy (LABA + LAMA + ICS).

GOLD Group B
In group B, 11% of the patients were not prescribed any 
pharmacological treatment for COPD. More than four out 
of five patients (81%) in GOLD group B were treated with 
long-acting bronchodilators as maintenance therapy and 
36.7% were prescribed long-acting bronchodilator therapy 
without concurrent ICS. Almost half of the patients (46%) 
were treated with ICS. ICS-monotherapy was less than 
2%. More than one-third (34%) of the patients in group 
B were prescribed triple therapy (LABA + LAMA + ICS).

GOLD Group C
Group C was small (2% of the whole group) and 11% did 
not receive any pharmacological treatment. Long-acting 
bronchodilators were prescribed as maintenance therapy 
to 81% of the C group patients, in 29% of the patients 
without combination with ICS. More than half (55%) used 
ICS but only 1% as monotherapy. In the C group, 39% of 

the patients were prescribed triple therapy (LABA + 
LAMA + ICS).

GOLD Group D
In the D group, 5% were not prescribed any pharmacolo
gical treatment and 4% had only short-acting bronchodi
lators. In 90% of the patients, long-acting bronchodilators 
were prescribed, and in 19.9% without combination with 
ICS. More than two-thirds of the patients (71%) in group 
D were treated with ICS and 61% were prescribed triple 
therapy (LAMA + LABA + ICS).

Prescriptions of Inhaled Steroids in 
GOLD Groups A and B
To find out what defines ICS treatment in GOLD groups A 
and B (in which ICS is not indicated according to Swedish 
recommendations) a multiple logistic regression including 
gender, age, FEV1, CAT score, and exacerbations rate was 
conducted. The age distribution of ICS prescription was 
similar in GOLD groups A and B, whereas females were 
overrepresented in both groups A and B. Age or gender 
did not have an influence on prescription of ICS, neither in 
GOLD group A nor in GOLD group B (Table 4).

Lung function as assessed by FEV1 had a slight and 
similar influence on ICS prescription in GOLD group 
A [OR (95% CI) 1.02 (1.01–1.02); p<0.001] and GOLD 
group B [OR (95% CI) 1.02 (1.01–1.02); p<0.001]. Also, 
CAT score had a slight influence on ICS prescription, OR 
(95% CI) 0.96 (0.93–0.99); p=0.01 in group A and OR 
(95% CI) 0.97 (0.95–0.98); p<0.0001 in group B (Table 4).

Figure 2 Proportion of patients in GOLD groups A, B, C and D who were prescribed no pharmacological treatment, short-acting bronchodilators (SABD) only, any long- 
acting bronchodilator without an inhaled steroids (any LA without ICS) and inhaled steroids alone or in combination with bronchodilators (any ICS).
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In GOLD group A 79.5% and in GOLD group 
B 73.7% of the patients had no exacerbations during the 
last year. History of exacerbation had a strong influence on 
prescription of ICS in GOLD groups A and B; OR (95% 
CI) 0.61 (0.51–0.73); p<0.0001 and OR (95% CI) 0.63 
(0.56–0.71); p<0.0001, respectively (Table 4).

Discussion
Based on medical records of almost 16,000 patients with 
COPD, registered in The Swedish National Airway 
Register (SNAR) during 18 months in 2018–2019 it was 
found that almost 9 out of 10 COPD patients belonged to 
GOLD group A or B. From the present data, it seems clear 
that the recommendations of pharmacological COPD treat
ment are not fully implemented according to current inter
national and Swedish guidelines. There was an 
overprescription of inhaled steroids as approximately one- 
third of the patients in GOLD group A and almost half of 
the patients in group B were prescribed ICS. In addition, 
one out of five patients in group A and one out of three 
patients in group B were prescribed triple therapy, ie, 
a combination of LABA, LAMA and ICS. There were 
also indications of under prescription as 1 patient out of 
10 in group D was prescribed only short-acting broncho
dilators or no pharmacological treatment at all. Long- 
acting bronchodilators were commonly used as mainte
nance therapy and were prescribed to four out of five 
patients.

One of the aims of the study was to explore prescrip
tion patterns of ICS in COPD. Therefore, patients with 
a reported concomitant asthma diagnosis in SNAR were 
excluded as COPD patients who also have asthma most 
likely are treated with ICS because of their asthma. In 
early studies, it could not be demonstrated that ICS alone 
had a preventive effect on exacerbations in COPD7,8 but in 
more recent studies, it has been demonstrated that ICS in 
combinations with LABA do prevent exacerbations.9–12 

Guidelines recommend ICS in COPD for the prevention 
of future exacerbations and this exacerbation risk is 
defined by the history of number and severity of exacer
bations in the last year. It is recommended not to treat 
subjects with ICS if they are classified as having a low risk 
of exacerbation and thus belong to group A or B.

The combination of ICS and LABA is today recom
mended as first-line therapy in Sweden when considering 
ICS treatment in COPD. According to Swedish guidelines, 
the use of ICS alone in COPD must be avoided.1 The 
adherence to the recommendations on this point was 
found to be high in Sweden as only 2% of the patients 
who took ICS were prescribed ICS alone. In a British 
study, 63% of the COPD patients in GOLD groups A 
and B were treated with ICS.10 In that study, 
a concurrent asthma diagnosis and exacerbations were 
found to be strong predictors of ICS treatment. In 
a recent Swedish study, ICS was commonly prescribed to 
patients with mild or moderate COPD.5 In that study, in 
which concurrent asthma was not excluded, 46% of the 

Table 4 Influence of Gender, Age, Lung Function, Symptoms (CAT) and Exacerbations History as Assessed by Multiple Logistic 
Regression in GOLD Group A and B Patients Stratified for Treatment with ICS. Any Steroids Implicate Treatment with an Inhaled 
Steroid Alone or in Any Combination with Other Inhaled Drugs

GOLD A GOLD B

No ICS 
(n=2977)

Any ICS 
(n=1504)

OR (95% 
CI)

P-value No ICS 
(n=4892)

Any ICS 
(n=4203)

OR (95% 
CI)

P-value

Female gender 

N (%)

1719 

(57.7)

869 0.97 

(0.83–1.14)

0.70 2692 (55.0) 2422 (57.6) 1.11 

(1.00–1.23)

0.06
(57.8)

Age 71 
(8.2)

72 
(8.2)

0.99 
(0.99–1.00)

0.25 72 
(8.7)

73 
(8.7)

1.00 
(0.99–1.00)

0.13
Years (SD)

FEV1% pred (SD) 66.2 (16.7) 61.0 (17.0) 1.02 
(1.01–1.02

<0.001 61.1 (18.1) 55.0 (23.9) 1.02 
(1.01–1.02)

<0.001

CAT score 
(SD)

7 
(2.55)

7 
(2.45)

0.96 
(0.93–0.99)

<0.01 15 
(5.60)

16 (6.35) 0.97 
(0.96–0.98)

<0.001

1 Exacerbation 
last year, n (%)

609 
(20.5)

492 
(32.7)

0.61 
(0.51–0.73)

<0.001 1288 (26.3) 1650 (39.3) 0.63 
(0.56–0.71)

<0.001
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patients in GOLD stage 1 or 2, ie, patients with an FEV1 

above 50% of predicted value, were prescribed ICS alone 
or on combination with other drugs. These findings are 
likely similar to those of the present study in which lung 
function measurements indicated that most of the patients 
had a mild or moderate disease, mean FEV1 was 59% of 
predicted value.

Despite a low exacerbation rate in the present study, ICS 
was prescribed to almost half (45.5%) of all patients. In a study 
focused on withdrawal of ICS in COPD patients the 
International Primary Care Respiratory Group (IPCRG) algo
rithm for ICS withdrawal was used and it was found that there 
was a possible indication for stopping steroid treatment in 55% 
of the patients who were on steroid treatment. They also found 
that ICS was indicated in 18% of the patients who were not 
treated with ICS.13 In a Swedish study, it was demonstrated 
that approximately 30% of the GOLD A patients and 50% of 
the GOLD B patients were treated with ICS in combination 
with a bronchodilator.14 In another study from the UK, it was 
reported that 75% of the COPD patients with FEV1 above 
50% of predicted value were treated with ICS.15 Similar 
results were found in an Italian study where 45% of the 
patients in GOLD groups A and B were treated with ICS16 

and in a Swiss study showing that between 30% and 40% of 
the patients in GOLD groups A and B were treated with ICS.17 

Hence, the present results seem to corroborate previous results 
demonstrating an overprescription of ICS in COPD.

In Sweden prescription of triple therapy has been increased 
substantially during recent years and was, in 2014, the most 
commonly prescribed treatment for COPD patients in all 
GOLD groups except for GOLD group A.14 In an observa
tional study from the UK it was shown that one out of 4 COPD 
patients were prescribed triple therapy within 1 year from the 
COPD diagnosis irrespective of group classification.18 It thus 
seems that COPD patients rather fast end up in triple therapy 
which often may be indicated but, in many cases, reflects an 
overprescription of ICS. To explore factors that may be of 
importance for ICS prescription in GOLD groups A and B, ie, 
in the groups in which ICS is not indicated according to 
current guidelines, specific analyses (multiple logistic regres
sion) were conducted. Age and gender did not influence ICS 
prescription whereas lower lung function and higher CAT 
score had a minor, but significant, influence on the ICS pre
scription. Exacerbation history, however, had a stronger influ
ence on ICS prescriptions. From these findings, it may be 
concluded that, when ICS are prescribed outside general 
recommendations, this may be based on clinical outcomes 
such as lung function, symptoms and exacerbations history.

According to current guidelines, long-acting bronchodila
tors are the first choice of pharmacological treatment in 
COPD.1,3 There are also several studies supporting treatment 
with a combination of LAMA and LABA in favour of either 
LAMA or LABA alone4,19–21. In the present study long-acting 
bronchodilators were prescribed to almost 80% of the patients, 
2 out of 3 in GOLD group A and 9 out of 10 in GOLD group 
D. Long-acting bronchodilators thus seem to be frequently 
used as basic therapy for COPD in Sweden. The benefit of 
dual bronchodilatation also seems to have been received well 
and half of the patients in GOLD groups B, C and D, who were 
not on ICS were treated with both LAMA and LABA. In 
group A, two out of five patients who were not treated with 
ICS were prescribed dual bronchodilatation. It should, how
ever, be noted that a limited number of patients in GOLD 
group C (11.5%) and D (5.4%) did not receive any pharma
cological treatment. The reason for this is not clear but the 
finding indicates that there may still be physicians who do not 
follow current guidelines for COPD treatment.

Both CAT and mMRC was available in 10,539 patients. 
In two-thirds of the patients there was a conformity between 
CAT and mMRC, ie, CAT ≥10 and mMRC was ≥2 or CAT 
<10 and mMRC <2. However, in one-third of the patients, 
there was a discrepancy between CAT and mMRC where 
CAT was the more sensitive measure to reveal symptoms. 
Hence, a minority of the patients (4%) had a high mMRC 
score while CAT score was low whereas, on the other hand, 
a considerable number of patients (31%) had a high CAT 
score while mMRC score was low. The mMRC scale only 
measures dyspnoea whereas CAT also reveals other symp
toms such as cough, phlegm, sleep disturbance, limited 
activities and energy. Thus, CAT gives a more holistic picture 
than does mMRC, and patients who do not experience dys
pnoea but other symptoms as their major problem will be 
captured by using CAT and missed by mMRC. This is in 
agreement with a recent study in which it was demonstrated 
that a substantial number of COPD patients report other than 
respiratory symptoms as their main problems.22

During recent years, the position of ICS in the treat
ment of COPD has been debated. There are data indicating 
that a combination of bronchodilators (LAMA + LABA) 
may be more favourable in preventing exacerbations than 
the combination of ICS and LABA23 and there are studies 
showing that triple therapy prevents exacerbations more 
effectively than do bronchodilators.24,25 It is important to 
consider a concomitant asthma diagnosis or a history of 
asthma when considering ICS in COPD as asthma 
increases the indication for ICS treatment. It has also 
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become clear that the levels of circulating eosinophils 
predict ICS response in COPD patient with exacerbations. 
Therefore, the recommendation to use ICS in COPD 
patients suffering from (infrequent) exacerbations should 
also be based on a possible concurrent asthma and circu
lating eosinophils exceeding 0.3 × 109 cells/L.26–28 As we 
do not have data on blood eosinophil count, we do not 
know whether or not the decision to prescribe ICS could 
have been guided by blood eosinophils count. This is, 
however, not likely as the association between blood eosi
nophilia and response to steroids was not (and is still not) 
generally recognized in primary care at the time of the 
study. It is likely that assessment of blood eosinophilia will 
be included in the SNAR within a not far distant future.

There are limitations to this study. Data required for 
group classification were missing in a high number of 
patients which may have influenced the results. The patients 
had a mild disease and the exacerbations rate was low with 
only 13% of the patients in groups C and D. One reason for 
this may be that the coverage of the SNAR is more complete 
in primary care, where the patients with mild and moderate 
disease are found. A major strength, however, is the high 
level of patients with COPD included from all counties in 
Sweden in 2018–2019, which gave an up-to-date information 
about adherence to treatment recommendations in COPD.

In conclusion, data from the SNAR indicate that only 
a minority of registered subjects were untreated or inap
propriately treated with ICS monotherapy. However, there 
is a liberal use of ICS containing drug combinations and 
a drift towards the use of triple therapy even in subjects 
who do not have a clear indication of ICS treatment 
according to recommendations. On the other hand, also 
a considerable proportion of subjects at high risk of 
exacerbations did not receive ICS treatment. Quality 
registries like SNAR with continuous feedback to the 
prescribers might help to improve adherence to 
guidelines.
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