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Purpose: The 2017 GOLD ABCD classification shifts patients from groups C–D to A–B. Group 

A was the most widely distributed group in several studies. It would be useful to understand the 

characteristics for group A patients, but little has been reported concerning these issues.

Patients and methods: This was a multicenter cross-sectional study using the COPD 

Assessment in Practice study database from 15 primary or secondary care facilities in Japan. 

We investigated the clinical characteristics of group A by stratification according to a mMRC 

grade 0 or 1.

Results: In 1,168 COPD patients, group A patients accounted for approximately half of 

the patients. Compared with the groups B–D, group A was younger and had a higher pro-

portion of males, higher pulmonary function, and higher proportion of monotherapy with 

long-acting muscarinic antagonist or long-acting β-agonist. The prevalence of mMRC grade 

1 patients was about two-thirds of group A. Compared with the mMRC 0 patients, mMRC 

1 patients showed a tendency to have a higher proportion of exacerbations (P=0.054) and 

had a significantly lower pulmonary function. Regardless of the mMRC grade, 60% of 

group A patients were treated with monotherapy of long-acting muscarinic antagonist or 

long-acting β-agonist.

Conclusion: Group A patients accounted for approximately half of the patients, and they were 

younger, had higher pulmonary function, and had lower pharmacotherapy intensity compared 

with groups B–D. By stratifying according to the mMRC grade 0 or 1 in group A patients, there 

were differences in the exacerbation risk and airflow limitation.
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Introduction
COPD, attracting attention for its high prevalence and mortality worldwide, is 

characterized by persistent airflow limitation that is usually progressive.1 The preva-

lence of COPD in Japan is reported to be 8.6%,2 which is comparable with the global 

prevalence.3 There have been recent updates to the GOLD guideline, which is the 

most widely used treatment guide.4 One important change is the ABCD assessment 

tool, which has been modified to utilize only respiratory symptoms and history of 

exacerbations. The revised schema includes the following: group A, patients with 

few symptoms and no exacerbations; group B, patients with more symptoms but low 

risk of exacerbations; group C, patients with exacerbations but few symptoms; and 

group D, patients with symptoms and risk of exacerbation.

Very recently, a few studies have reported comparisons of the 2017 and 2015 

GOLD ABCD classification. Compared with the 2015 schema, the 2017 GOLD ABCD 

classification significantly shifts patients from groups C and D to groups A and B.5,6 

Notably, group A is the most widely distributed group in these studies. Although it 
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would be useful to understand the characteristics, outcome, 

and pharmacotherapy for group A patients, few details have 

been reported. Therefore, we herein investigated the clinical 

characteristics of group A using the COPD Assessment in 

Practice (CAP) study database,7 and group A patients were 

stratified according to the mMRC scale (grade 0 or 1).

Patients and methods
subjects
Patients with COPD were enrolled from three primary 

care facilities and 12 secondary care facilities in Japan 

from April 2013 to May 2014. COPD was diagnosed as 

postbronchodilator FEV
1
 /FVC of ,0.7. Patients with other 

pulmonary diseases, such as asthma and bronchiectasis, or 

with disorders that would prevent them from being able to 

complete the study assessments, were excluded. Patients were 

excluded if they had experienced exacerbations during the 4 

weeks prior to the study. Medical information and patients’ 

characteristics including age, smoking status, the severity of 

disease, and current medication information were obtained 

from the patients’ medical charts.

Protocol
This was a multicenter, cross-sectional study registered 

with the University Hospital Medical Information Network 

(UMIN #000012592) and approved by the ethics committee 

of Wakayama Medical University (approval date: May 7, 

2014; approval #: 1410). This study was conducted in accor-

dance with the Declaration of Helsinki. Written informed 

consent was obtained from all study participants.

assessment of physiological properties
The procedures of the pulmonary function tests were in 

compliance with the American Thoracic Society (ATS)/

European Respiratory Society (ERS) guidelines.8 Postbron-

chodilator FVC and FEV
1
 were measured using a dry rolling 

seal spirometer on the same day. The spirometric reference 

values used have been reported by the Japanese Respiratory 

Society for FEV
1
.9 The severity rankings of COPD, such as 

GOLD I–IV, were based on %FEV
1
 according to the GOLD 

guidelines.4 Dyspnea was evaluated with the mMRC scale, 

which comprises five statements that describe the extent of 

respiratory disability from no disability (grade 0) to almost 

complete incapacity (grade 4).10

assessment of exacerbation
An exacerbation was defined as an acute event character-

ized by a worsening of respiratory symptoms that was 

beyond normal day-to-day variations and led to a change in 

medication.11 The requirement for systemic corticosteroids or 

antibiotics and the number of hospitalizations due to COPD 

during the previous 1 year were determined by review of 

the medical records,12 and these data were confirmed by a 

patient interview.

statistical analysis
The data were expressed as the mean ± standard deviation 

or median and interquartile range. The data were subjected 

to the normality test using the Shapiro–Wilk test prior to all 

statistical tests. The clinical characteristics of group A and 

groups B–D were compared using t-tests and chi-squared 

tests. The clinical characteristics of mMRC grade 0 and 

mMRC grade 1 in group A and groups B–D were compared 

using Kruskal–Wallis and Mann–Whitney U and chi-squared 

tests. P,0.05 was considered statistically significant. All 

statistical analyses were performed with EZR (Saitama Medi-

cal Center, Jichi Medical University, Saitama, Japan; http://

www.jichi.ac.jp/saitama-sct/SaitamaHP.files/statmedEN.

html),13 which is a graphical user interface for R (The R 

Foundation for Statistical Computing, Vienna, Austria, 

version 2.13.0).13

Results
A total of 1,168 patients, aged 40–95 years, were recruited 

and analyzed for the study. We classified patients by the 2015 

and 2017 GOLD ABCD classification, and the proportion and 

the change within each group are shown in Figure 1.

For 2017, a treemap displays the proportion of 2017 

GOLD ABCD classification including the stratified group 

A according to the mMRC grade and exacerbation history. 

The new classification significantly increased the proportion 

of patients in groups A and B, while it decreased the propor-

tion of patients in groups C and D. According to the 2017 

GOLD ABCD classification, about half of the patients were 

group A (569 patients, 49%). There were 15.3% patients with 

mMRC grade 0 and no exacerbation history, 3.0% patients 

with mMRC grade 0 and a history of one exacerbation, 23.4% 

patients with mMRC grade 1 and no exacerbation history, 

and 7.0% patients with mMRC grade 1 and a history of one 

exacerbation.

The clinical characteristics of group A and groups B–D 

are shown in Table 1. Patients in group A were younger than 

those in groups B–D (P,0.0001). The proportion of males 

was higher in group A than in the groups B–D (P,0.01). 

There were more current smokers in the group A than in 

groups B–D (P,0.005). There were significant differences 

in FVC, FEV
1
, FEV

1
/FVC, and %FEV

1
 between group A and 

groups B–D. The proportion of monotherapy of long-acting 
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muscarinic antagonist (LAMA) or long-acting β-agonist 

(LABA) was higher in group A than in groups B–D (58.5% 

vs 35.4%, P,0.0001). In contrast, the proportion of combi-

nation therapy of LAMA and LABA was lower in group A 

than in groups B–D (34.1% vs 62.6%, P,0.0001).

The proportion of group A as the severity of airflow 

limitation is shown in Figure 2. The more severe the airflow 

limitation was, the lower the proportion of group A.

The differences in the clinical characteristics between 

mMRC grades 0 and 1 in group A are shown in Table 2. The 

difference in exacerbations between mMRC grades 0 and 1 

in group A patients was not statistically significant (P=0.054) 

but demonstrated a trend toward more exacerbations in the 

mMRC grade 1 group. There were significant differences 

in FVC, FEV
1
, FEV

1
/FVC, and %FEV

1
 between mMRC 

grades 0 and 1. There was no significant difference in the 

Table 1 Patient characteristics between group a and groups B–D

Characteristics Group A
(n=569)

Groups B–D
(n=599)

P-value

age, years 70.6±8.3 73.5±8.1 ,0.0001
Male 519 (91.2) 516 (86.1) ,0.01
never smoker 24 (4.2) 25 (4.2) 0.77
Former smoker 456 (80.2) 518 (86.5) ,0.01
Current smoker 89 (15.6) 56 (9.3) ,0.01
mMrC, grade 0.62±0.48 2.44±0.75 ,0.0001
FVC, l 3.22±0.79 2.61±0.77 ,0.0001
FeV1, l 1.83±0.60 1.27±0.51 ,0.0001
FeV1/FVC, % 56.4±10.7 48.6±12.1 ,0.0001
FeV1 % of predicted, % 69.9±18.3 50.1±17.7 ,0.0001
gOlD 1 176 (30.9) 35 (5.8) ,0.0001
gOlD 2 308 (54.1) 255 (42.6) ,0.0001
gOlD 3 75 (13.2) 229 (38.2) ,0.0001
gOlD 4 10 (1.8) 80 (13.4) ,0.0001
exacerbation, year−1 0.21±0.40 0.83±1.06 ,0.0001
long-term oxygen therapy 12 (2.1) 111 (19.5) ,0.0001
any COPD medication 536 (94.2) 590 (98.5) ,0.0001
any laMa or laBa medication 527 (92.6) 587 (98.0) ,0.0001

Monotherapy of laMa or laBa 333 (58.5) 212 (35.4) ,0.0001
laMa or laBa, non-use of ICs 228 (40.1) 133 (22.2) ,0.0001
laMa or laBa, + ICs 105 (18.5) 79 (13.2) ,0.05

Combination therapy of laMa + laBa 194 (34.1) 375 (62.6) ,0.0001
laMa + laBa, non-use of ICs 92 (16.2) 155 (25.9) ,0.0001
laMa + laBa, + ICs 102 (17.9) 220 (36.7) ,0.0001

Note: Data are presented as n (%), mean ± sD, or median (interquartile range).
Abbreviations: ICs, inhaled corticosteroid; laBa, long-acting β-agonist; laMa, long-acting muscarinic antagonist.
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Figure 1 Distribution of the 2015 GOLD and 2017 GOLD ABCD classification when stratifying group A according to the mMRC grade and exacerbation history.
Note: The 2017 GOLD classification significantly increased the proportion of patients in groups A and B, while it decreased the proportion of patients in groups C and D.
Abbreviation: ex, exacerbation.
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Regarding the proportion of patients with exacerbations, a 

significant difference between group A and groups B–D was 

found, and a difference between mMRC grades 0 and 1 in 

group A was found (Figure 3B).

Discussion
Our study revealed two important clinical issues. 

Under 2017 GOLD, group A patients in Japan with COPD 

accounted for approximately half of the patients, and they 

were younger, had higher pulmonary function, and had lower 

pharmacotherapy intensity compared with groups B–D. The 

prevalence of mMRC grade 1 patients was about two-thirds of 

the group A and, compared with the mMRC 0 patients, mMRC 

1 patients had a tendency to have a higher proportion of exacer-

bations and had a significantly lower pulmonary function and, 

regardless of the mMRC grade, there was not much difference 

in physicians’ pharmacotherapy selection in group A.

First, group A patients with COPD accounted for approxi-

mately half of the patients, and they were younger, had 

higher pulmonary function, and had lighter pharmacotherapy 

intensity compared with groups B–D. Based on the ABCD 

classification in 2015 GOLD, this was consistent with the 

severity of airflow limitation (%FEV
1
), severity of symp-

toms (COPD Assessment Test [CAT] and mMRC scale), 

and history of exacerbations. The ABCD classification in the 

2017 GOLD has been modified to utilize only the severity 

Table 2 Patient characteristics between mMrC grades 0 and 1 in group a

Characteristics mMRC 0
(n=214)

mMRC 1
(n=355)

P-value

age, years 71 (66–77) 71 (66–77) 0.43
Male 195 (91.1) 324 (91.3) 0.95
never smoker 7 (3.3) 17 (4.8) 0.38
Former smoker 172 (80.3) 286 (80.6) 0.96
Current smoker 35 (16.4) 52 (14.6) 0.58
FVC, l 3.34 (2.78–3.96) 3.18 (2.67–3.56) ,0.01
FeV1, l 2.01 (1.59–2.50) 1.73 (1.32–2.10) ,0.0001
FeV1/FVC, % 60.9 (53.9–66.7) 56.3 (47.1–64.4) ,0.0001
FeV1 % of predicted, % 77.7 (62.1–88.3) 67.7 (55.5–79.0) ,0.0001
gOlD 1 94 (43.9) 82 (23.1) ,0.0001
gOlD 2 97 (45.3) 211 (59.4) ,0.01
gOlD 3 23 (10.7) 52 (14.6) 0.18
gOlD 4 0 (0.0) 10 (2.8) ,0.05
exacerbation 35 (16.4) 82 (23.1) 0.054
long-term oxygen therapy 5 (2.3) 7 (2.0) 0.77
any COPD medication 197 (92.1) 339 (95.5) 0.09
any laMa or laBa medication 188 (87.9) 339 (95.5) ,0.001

Monotherapy of laMa or laBa 130 (60.7) 203 (57.2) 0.66
laMa or laBa, non-use of ICs 87 (40.7) 141 (39.7) 0.83
laMa or laBa, + ICs 43 (20.1) 62 (17.5) 0.43

Combination therapy of laMa + laBa 58 (27.1) 136 (38.3) ,0.01
laMa + laBa, non-use of ICs 22 (10.3) 70 (19.7) ,0.01
laMa + laBa, + ICs 36 (16.8) 66 (18.6) 0.59

Note: Data are presented as n (%), mean ± sD, or median (interquartile range).
Abbreviations: ICs, inhaled corticosteroid; laBa, long-acting β-agonist; laMa, long-acting muscarinic antagonist.

proportion of monotherapy of LAMA or LABA between the 

mMRC grades 0 and 1 (60.7% vs 57.2%, P=0.66).

Significant differences in %FEV
1
 were found between 

the categories of mMRC grade 0 in group A and mMRC 

grade 1 in group A, group A, and groups B–D (Figure 3A). 
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Figure 2 The proportion of group A according to the severity of airflow limitation.
Note: The more severe the airflow limitation was, the lower the proportion of 
group a.
Abbreviation: CaP, COPD assessment in Practice.
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of symptoms and history of exacerbations. The changes 

revealed the shift of patients with poor pulmonary function 

from the high-risk groups to the low-risk groups. In our 

Asian population, compared with the 2015 schema, the 2017 

GOLD ABCD classification significantly shifts patients from 

groups C and D to groups A and B, and notably, group A 

is the most widely distributed group, and it accounts for 

approximately half of the patients. In this study, patients with 

COPD were enrolled from three primary care facilities and 

12 secondary care facilities in Japan. The distribution of the 

patient categories in the GOLD ABCD classification may 

be different in different populations. Nevertheless, this clas-

sification shift trend and the fact that group A was the most 

predominant group were also reported in the previous COPD 

cohorts.5,6 The usefulness of this new ABCD classification in 

2017 GOLD remains to be evaluated, and it will be neces-

sary to work on investigating the features of group A. The 

characteristics of group A are in line with previous studies 

in which group A was younger, had a higher proportion of 

current smokers, and had higher pulmonary function.5,6 The 

pharmacotherapy of group A was poorly documented in 

previous studies.5,6 In the current study, we demonstrated that 

the proportion of monotherapy of long-acting bronchodila-

tors was larger in group A than that in groups B–D. Based 

on the above characteristics, group A has plenty of room for 

management improvements such as smoking cessation and 

combination therapy of long-acting bronchodilators.

Second, the prevalence of mMRC grade 1 patients was 

about two-thirds of group A and, compared with the mMRC 

0 patients, mMRC 1 patients had a tendency to have a higher 

proportion of exacerbations and had a significantly lower 

pulmonary function. Regardless of the mMRC grade, there 

was not much difference in the physicians’ pharmacotherapy 

selection in group A. To our best knowledge, this is the first 

study to examine the characteristics, by stratifying according 

to the mMRC scale (grade 0 or 1), of group A patients. Our 

findings concerning the severity of the spirometric airflow 

limitation in group A were compatible with those of a pre-

vious study.5 In our study, the GOLD 1 rate in the mMRC 

grade 1 and the GOLD 2–3 rate in the mMRC grade 0 in 

group A were 23% and 56%, respectively. The mMRC 

scale was independently associated with FEV
1
, although 

the determinants of the mMRC scale were associated with 

multiple factors.14 Even patients with mild airflow limitation 

may show hyperinflation of the chest, which is associated 

with exertional dyspnea.15 Even in smokers with only mild 

spirometric abnormalities, gas exchange abnormalities, dys-

pnea, and exercise intolerance were apparent.16 Although it 

is important to evaluate the FEV
1
 in COPD patients, there is 

no need to put too much emphasis on FEV
1
.

The risk of exacerbation in mMRC grade 1 in group A 

was greater than in mMRC grade 0, though the difference 

was not statistically significant (P=0.054). Our study was a 

cross-sectional observational study, and patients were not 
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Figure 3 Differences in the airflow limitation and exacerbation risk in accordance with the categories of mMRC grade 0 in group A, mMRC grade 1 in group A, group A, 
and groups B–D.
Notes: (A) Significant differences in %FEV1 were found. (B) Regarding the proportion of patients with exacerbations, a significant difference between group A and 
groups B–D was found, and a difference between mMrC grades 0 and 1 in group a was found. 
Abbreviation: CaP, COPD assessment in Practice.
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evaluated for the long-term risk of exacerbation. However, 

in a recent prospective study, Natori et al30 demonstrated 

that evaluation of the mMRC scale for COPD exacerba-

tion could be used to predict exacerbation, even though the 

risk of exacerbation in mMRC grade 1 patients was more 

increased than in mMRC grade 0 patients. Exertional dyspnea 

often causes COPD patients to unconsciously reduce their 

activities of daily living in order to reduce the intensity of 

their distress.17 Exertional dyspnea was also associated with 

physical inactivity and the risk of comorbidities. Assessment 

of dyspnea by the mMRC scale would be useful to stratify 

the risk of reduced physical activity in COPD.18 Moreover, 

the mMRC scale showed a clear relationship with the health 

status scores; even mMRC grade 1 was associated with the 

health status impairment.19 In our study, the prevalence of 

mMRC grade 1 patients was about two-thirds of group A. 

mMRC grade $2 was associated with significantly shorter 

all-cause survival.20 Based on these findings, it is important 

to consider the development of an effective COPD manage-

ment plan that prevents patients progressing from mMRC 

grade 0 or 1 to mMRC grade .2.

Importantly, despite the fact that there were changes in 

the exacerbation risk and airflow limitation between mMRC 

grades 0 and 1 in group A, there was not much difference in 

the physicians’ pharmacotherapy selection. The 2017 GOLD 

report suggested that all group A patients should be offered a 

bronchodilator to reduce breathlessness and use of the bron-

chodilator should be continued if a symptomatic benefit is 

noted.4 Bronchodilators were effective in improving dyspnea 

in patients with COPD.21–23 Even in patients with less dyspnea 

(mMRC grade ,2), indacaterol or tiotropium monotherapy 

significantly and clinically improved the transition dyspnea 

index score by the minimum clinically important difference 

($1 point).24 According to a recent meta-analysis, LABA/

LAMA combination therapy improved the transition dyspnea 

index score more than LABA or LAMA monotherapy.25 

Bronchodilators could improve the physical activity in 

patients with COPD, but the improvement was seen in the 

patients with better baseline lung volume.26

Bronchodilator intervention could provide benefits in 

the early stage of COPD. In our mMRC grade 1 patients 

in group A, the proportions of monotherapy and LABA/

LAMA combination therapy were 57.2% and 38.3%, respec-

tively. For mMRC grade 1 patients in group A with persistent 

breathlessness on monotherapy of long-acting bronchodila-

tors, there might be room to consider a combination therapy 

of long-acting bronchodilators. Further study in group A 

patients is needed to assess the efficacy of early intervention 

with pharmacotherapy.

This study had several limitations. First, because the 

study cohort is taken from primary and secondary health 

care, thus limited to subjects already diagnosed, the pos-

sibility of underdiagnosis of COPD could not be removed 

completely. Especially, group A includes patients with little 

or no dyspnea, which implies that many patients may not be 

diagnosed. This is a selection bias in our study. Second, the 

proportion of females in this study is very limited. Third, our 

study did not measure the CAT. Because the CAT covers a 

broad variety of symptoms, CAT and mMRC really explore 

different aspects. While previous studies found a significant 

association between the mMRC grade and the health status 

scores including CAT scores,19,27 various studies demon-

strated that the GOLD ABCD classification produced by the 

mMRC or CAT score was not identical.28,29 Further studies 

are warranted to confirm the stratification by CAT in group A. 

Fourth, this study was a cross-sectional observational study, 

and patients were not followed up to evaluate long-term 

clinical outcomes such as exacerbation frequency and mor-

tality. Finally, various therapies and comorbidities may have 

influenced the clinical characteristics. Further broader studies 

are required to assess the long-term clinical outcomes and 

the efficacy of various therapies and comorbidities.

Conclusion
Group A patients accounted for half of the patients, and they 

were younger, had higher pulmonary function, and had lower 

pharmacotherapy intensity compared with groups B–D. 

By stratifying according to the mMRC grade 0 or 1 in 

group A patients, there were differences in the exacerba-

tion risk and airflow limitation. By stratifying according 

to the mMRC grade 0 or 1 in group A patients, there were 

differences in the exacerbation risk and airflow limitation. 

Further study in group A patients is needed to assess the 

long-term prognosis and the efficacy of early intervention 

with pharmacotherapy.
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