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Background: In 2017, the Global Initiative for Chronic Obstructive Lung Disease (GOLD) proposed new 
classification criteria for patients with chronic obstructive pulmonary disease (COPD), which categorizes 
them into groups A–D based on risk of exacerbations and symptoms. The impact of the 2017 revisions on 
categorization and subsequent drug selection has been insufficiently studied in China.
Methods: This observational, multicenter, cross-sectional study recruited patients attending the outpatient 
clinics of 12 tertiary hospitals in China between April 2016 and July 2018. Patients were classified according 
to the GOLD 2014 and 2017 classification criteria and profiled based on categorization, demographics, 
clinical characteristics, and treatment regimens.
Results: In total, 1,278 COPD patients [mean age (±SD), 62.4±8.4 years; body mass index (BMI),  
22.3±3.4 kg/m2] were included. According to the GOLD 2014 and 2017 classification criteria, the 
distribution in groups A–D was 58 (4.5%), 288 (22.5%), 28 (2.2%), 904 (70.7%) and 71 (5.6%), 573 (44.8%), 
15 (1.2%), 619 (48.4%), respectively. Overall, 32% of patients in groups C–D were reclassified to groups 
A–B. Based on both GOLD 2014 and 2017, low BMI and education level were independent risk factors for 
high risk of exacerbation (i.e., being in groups C–D) (P<0.05). The patients who were reclassified from group 
D to B were younger and had fewer symptoms than those who remained in group D. The most frequently 
prescribed regimen was triple inhaled treatment (39.4%). Inhaled corticosteroids (ICS) were prescribed 
across all groups, and 205 (71.9%) of the 285 patients who were reclassified from group D to B were treated 
with ICS.
Conclusions: GOLD 2017 reclassified COPD patients to low-risk groups. The risk of exacerbation 
increased with decreased BMI or education levels. Overtreatment was observed in many patients, and 
physicians should reexamine treatment patterns for patients reclassified into low-risk groups. 
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Introduction

Chronic obstructive pulmonary disease (COPD) is a 
preventable and treatable disease characterized by persistent 
respiratory symptoms and airflow limitation (1). COPD 
is a leading cause of morbidity and mortality worldwide, 
with a global prevalence of 11.7% (2), and it is responsible 
for around 3 million deaths annually (3). The prevalence 
of COPD varies considerably among countries owing to 
differences in survey methods, diagnostic criteria, and 
analytical approaches (4-7). The incidence of COPD is 
gradually increasing over time. Recently, a large-scale 
epidemiological investigation in China showed that the 
overall prevalence of spirometry-defined COPD was 8.6%, 
accounting for 99.9 million adults (8). The prevalence 
was higher in people aged ≥40 years than in those aged  
20–39 years.

Global Initiative for Chronic Obstructive Lung Disease 
(GOLD) guidelines are widely used to guide clinical 
practice. The GOLD 2011 guidelines (9) combined 
symptomatic assessment with spirometric classification 
and/or risk of exacerbations. The revised GOLD 2014  
guidelines (10) added history of hospitalization due to 
exacerbation in the preceding year as an approach to 
assessing exacerbation risk. However, increasing evidence 
suggests that the severity of airflow limitation is poorly 
related to the degree of breathlessness, health status, 
comorbidities, exercise capacity, and exacerbation risk 
(11,12). The degree of airflow limitation does not capture 
the heterogeneity of the disease (11). Additionally, previous 
studies have confirmed that a history of COPD exacerbation 
in the previous year is a strong predictor of future 
exacerbation (13,14). These findings highlight the potential 
limitations of too much focus on the forced expiratory 
volume in 1 s (FEV1) during prognostic and therapeutic 
decisions.

The GOLD 2017 guidelines (1) contain comprehensive 
revisions of the earlier guidelines. An important revision 
concerns the “ABCD” classification for the management 
of patients with COPD, which classifies patients into 
groups A (low risk, fewer symptoms), B (low risk, more 
symptoms), C (high risk, fewer symptoms), and D (high 
risk, more symptoms) (10). The GOLD 2017 classification 
criteria eliminated the degree of airflow limitation (based 
on spirometric grades) from the “ABCD” categorization 
system, requiring that patients be stratified into the four 
groups based only on symptoms by using either a dyspnea 
measure [the modified Medical Research Council (mMRC) 

dyspnea grade] or a health status measure [the COPD 
Assessment Test (CAT) score] in addition to COPD 
exacerbation history (1).

Only a few studies have reported on the utility of 
the new GOLD 2017 classification criteria in COPD 
populations. In Spain and the United States, a study of 819 
COPD patients found that, compared to the GOLD 2015 
criteria, the GOLD 2017 criteria reclassified a substantial 
proportion of patients from groups C–D to groups A–B (15). 
An analysis of COPD patients drawn from the Evaluation 
of COPD Longitudinally to Identify Predictive Surrogate 
Endpoints (ECLIPSE) cohort also showed that GOLD 
2017 reclassified a substantial proportion of GOLD 2011 
patients from groups C–D to groups A–B (16). Similar 
results were reported in analyses of data from the Canadian 
Cohort of Obstructive Lung Disease (CANCOLD) and 
the Phenotypes of COPD in Central and Eastern Europe 
(POPE) cohorts (17,18). In addition, researchers reported 
strict adherence to the new GOLD 2017 guidelines likely 
reduced the treatment intensity (17), especially regarding 
the use of inhaled corticosteroids (ICS) (18,19). 

In China, the impact of the GOLD 2017 revisions on 
patient categorization and subsequent treatment selection 
has been insufficiently studied. A national cross-sectional 
observational survey involving 11 medical centers in 
seven provinces in China concluded that GOLD 2017 
shifted the overall distribution of patients to low-risk 
groups. Furthermore, a study showed that some of the 
characteristics of the new low-risk groups might in fact be 
associated with high risk of exacerbation (20). However, the 
impacts on treatment decisions remain unclear. Therefore, 
the aims of this study were as follows: (I) to evaluate how 
COPD patients in China, were reclassified by the 2017 
GOLD classification criteria (compared to GOLD 2014); 
(II) to comprehensively characterize the four groups 
according to the GOLD 2014 and 2017 classification 
criteria; and (III) to describe the treatment of COPD 
patients and discuss the possible implications of the GOLD 
2017 treatment recommendations on maintenance therapy 
for COPD.

Methods

Study design

The study was an observational, multicenter, cross-sectional 
study that recruited patients attending outpatient clinics at 
12 representative tertiary hospitals in Hunan and Guangxi, 
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China, from April 2016 to July 2018. All outpatients at these 
clinics who met the selection criteria were included. The 
study was approved by the Ethics Committee of the Second 
Xiangya Hospital of Central South University, and written 
informed consent was obtained from all participants. 

Population

Patients were included if they were aged ≥40 years and had 
been diagnosed with COPD according to the GOLD 2017 
classification criteria (1). All included patients had dyspnea, 
chronic cough, chronic sputum production, and/or a history 
of exposure to risk factors, and persistent airflow limitation 
[defined spirometrically as postbronchodilator FEV1/forced 
vital capacity (FVC) <70%]. They had all been stable for 
a minimum of 4 weeks and had the ability to complete 
the CAT and mMRC questionnaires independently. All 
patients were required to have their history of exacerbations 
recorded in the previous 12 months (for categorization and 
quality control), which likely led to the inclusion of patients 
with more severe COPD.

Exclusion criteria were previous pulmonary or bronchial 
surgery, presence of other active or chronic respiratory 
diseases (such as asthma, bronchiectasis, severe sequelae of 
pulmonary tuberculosis, or lung cancer), and participation 
in any interventional clinical trials.

Study procedures

The following data was collected from patients: age, 
sex, height, weight, body mass index (BMI), education 
level, smoking history, FEV1% predicted, FEV1/FVC, 
number of exacerbations, number of hospitalizations due 
to exacerbation in the previous year, degree of baseline 
dyspnea (according to mMRC grade), symptoms (according 
to CAT score), and treatment protocols. These data 
were obtained using self-administered questionnaires, 
clinical records, and direct inquiry. Trained investigators 
independently extracted data from the questionnaires and 
clinical records, and trained doctors carried out data quality 
control. Consensus with the doctors was achieved for all 
data. As the study was a non-interventional observational 
study, each patient’s treatment protocol was selected by 
their physicians according to routine medical practice and 
local prescribing practice.

The most recent spirometric data available were 
documented. The severity of airflow limitation categories 
was defined according to the GOLD 2017 classification 

criteria: 1 (mild): FEV1 ≥80% predicted; 2 (moderate): 
FEV1 50–79% predicted; 3 (severe): FEV1 30–49% 
predicted; and 4 (very severe): FEV1 <30% predicted (1). An 
exacerbation was defined as an increase in or the new onset 
of more than one respiratory symptom (cough, sputum, 
sputum purulence, wheezing, or dyspnea) lasting ≥3 days 
and requiring treatment with an antibiotic or a systemic 
corticosteroid and/or hospitalization (21). Exacerbations 
separated by ≥14 days were considered distinct events (22). 
Evaluation of symptoms was based on the mMRC grades 
and CAT scores, which indicated whether the patient had 
fewer symptoms (mMRC grade 0–1 or CAT score <10) or 
more symptoms (mMRC grade ≥2 or CAT score ≥10) (1). 
When the two evaluations were inconsistent, the evaluation 
indicating more symptoms was used. Exacerbation risk 
was assessed based on airflow limitation in terms of the 
postbronchodilator FEV1% predicted (<50% or ≥50%), 
the number of COPD exacerbations in the previous year 
(≤1 or ≥2). Of note, having at least one hospitalization for 
a COPD exacerbation during the past year was considered 
to represent high risk. When the two evaluations were 
inconsistent, the evaluation indicating higher risk was  
used (9).

The GOLD 2014 classification criteria classified patients 
into the following groups: A (low risk, fewer symptoms), B 
(low risk, more symptoms), C (high risk, fewer symptoms), 
and D (high risk, more symptoms) (10). However, the 
GOLD 2017 classification criteria eliminated the degree 
of airflow limitation from the categorization system, and 
exacerbation risk was assessed only based on exacerbation 
history in the previous year, which stratified patients 
into low-risk (A–B) and high-risk (C–D) groups (1). The 
methods of assessing symptoms remained unchanged.

Statistical analysis 

Data  were  entered  in to  SPSS (vers ion  22 ;  IBM 
Corporation, Armonk, NY, USA) for analysis. Normally 
distributed continuous data were expressed as mean ± SD, 
non-normally distributed continuous data were expressed 
as medians (interquartile range), and categorical data 
were expressed as frequencies (percentage). Unordered 
categorical variables were compared using the chi-square 
or Fisher’s exact test, ordinal categorical variables were 
compared using the Mann-Whitney U or Kruskal-Wallis H 
test, and continuous variables were compared using the t-test 
(or the Mann-Whitney U test if the data were non-normal) 
or analysis of variance (ANOVA). Multivariate logistic 
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regression analyses of the demographic variables (including 
age, BMI, education level, and pack-years of smoking) 
were used to identify independent risk factors for high risk 
of exacerbation (i.e., being in groups C–D). P<0.05 was 
considered statistically significant.

Results

Study population

From the original cohort of 4,481 patients in 12 medical 
centers, the following 3,203 patients were excluded: 
129 patients were suffering from an exacerbation when 
recruited; 443 patients presented with other respiratory 
diseases; 1,640 patients had no mMRC grade; 808 patients 
had no pulmonary function test result; 99 patients had 
no records of exacerbation history; 9 patients were aged 
<40 years at enrollment; and 75 patients did not meet the 

COPD criteria. Data for the remaining 1,278 patients in 
Hunan were analyzed (Figure 1). 

According to the GOLD 2014 and 2017 classification 
criteria, the distribution of the 1,278 COPD patients 
across groups A–D was 58 (4.5%), 288 (22.5%), 28 (2.2%), 
904 (70.7%) and 71 (5.6%), 573 (44.8%), 15 (1.2%), 619 
(48.4%), respectively (Figure 2). The number of patients 
was lowest in group C and highest in group D according 
to both the GOLD 2014 and 2017 classification criteria. 
The new classification led to 13 patients (46.4% of group 
C) being reclassified from group C to group A, and 285 
patients (31.5% of group D) being reclassified from group 
D to group B. Overall, 298 patients (32.0% of groups C–D) 
in high-risk groups were reclassified to low-risk groups. 

The mean (± SD) age of the patients was 62.4±8.4 years, 
and most were male (90.6%). The mean BMI of the 
patients was 22.3±3.4 kg/m2. Further, 85.1% had not been 
educated to higher than junior high school, and most 

Total patients with COPD in 12 

medical centers

N=4,481

Final analyzed patents

N=1,278

GOLD 2014:

•	 GOLD A: N=58;

•	 GOLD B: N=288;

•	 GOLD C: N=28;

•	 GOLD D: N=904

GOLD 2017:

•	 GOLD A: N=71;

•	 GOLD B: N=573;

•	 GOLD C: N=15;

•	 GOLD D: N=619

Excluded: 

•	 Patients with exacerbations: N=129;

•	 patients with other respiratory 

diseases: N=443;

•	 No mMRC score: N=1,640;

•	 No PFT results: N=808;

•	 No exacerbation history: N=99; Less 

than 40 years old: N=9;

•	 Not meet COPD criteria: N=75

Figure 1 Study flow diagram according to patient data. Groups A–D: COPD patients were stratified into group A to D twice according to 
the GOLD 2014 and 2017 comprehensive assessments. COPD, chronic obstructive pulmonary disease; mMRC, modified Medical Research 
Council; PFT, pulmonary function test; GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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were either former (45.1%) or current (38.9%) smokers  
(Table 1). Based on the airflow limitation results, the patients 
were most commonly classified as having moderate (39.9%) 
or severe (40.8%) COPD. Over 30% of patients had not 
experienced an exacerbation in the last year, while 41.6% 
had experienced two or more exacerbations. The mean 
annual rate of exacerbations and hospitalizations in the 
previous year were 2.03 and 0.90, respectively. The most 
common mMRC grade was 2 (35.7%) and approximately 
two-thirds of patients had CAT scores of 11–20.

The most frequently prescribed treatment regimens were 
triple inhaled treatment (39.4%) involving an ICS, a long-
acting beta-agonist (LABA), and a long-acting muscarinic 
antagonist (LAMA), followed by LAMA-only treatment 
(34.8%) (Table 2). A total of 736 patients (57.6%) were 
treated with ICS.

Demographic and clinical characteristics according to 
GOLD 2014 and 2017 classification criteria

According to both the GOLD 2014 and 2017 classification 
criteria, the patients in groups B and D (with more 
symptoms) were older than those in groups A and C (with 
fewer symptoms) (Table 1). The patients in groups C–D 
were more likely to have lower BMI. About 50% of the 
patients in group D were former smokers, whereas the 
majority of patients in groups A, B, and C were current 
smokers. There were no significant differences among the 
four groups with respect to sex or pack-years of smoking.

Multivariate logistic regression analyses were performed 

with the following factors as independent variables: age, 
BMI, education level, and pack-years of smoking. The 
dependent variable was high or low risk of exacerbation 
(groups C–D vs. A–B). According to both the GOLD 2014 
and 2017 classification criteria, independent risk factors for 
high risk of exacerbation (groups C–D) were lower BMI 
(P<0.001) and education level (P<0.05) (Table 3).

Pharmacotherapy according to GOLD 2014 and 2017 
classification criteria

Among the patients from groups A and C according to both 
the GOLD 2014 and 2017 classification criteria, the most 
frequently prescribed therapy was LAMA-only treatment 
(Table 2). Triple treatment (ICS + LAMA + LABA) was the 
most frequently prescribed regimen among the patients in 
the old and new group D (47.1% and 46.2%, respectively). 
ICS therapy, in dual (ICS + LABA) or triple treatment 
regimens, was prescribed across all GOLD groups. In 
particular, ICS therapy was used in 38.2% and 54.3% of the 
old and new group B patients, respectively, and 29.3% and 
33.8% of the old and new group A patients, respectively. 
Use of short-acting bronchodilator monotherapy was more 
common in groups B and C stratified by both the GOLD 
2014 and 2017 classification criteria. The proportion 
of patients prescribed theophylline monotherapy or a 
combination of other drugs was very small.

Comparisons of reclassified and non-reclassified patients

More than one-third of the patients formerly classified in 
group D with FEV1% predicted <50% had no history of 
frequent acute exacerbation. Now, this group of patients 
were reassigned to group B. Compared with the patients 
who were reclassified from group D to B (subgroup DB), 
the patients remaining in group D (subgroup DD) were 
older (P=0.009) and had poorer pulmonary function 
(P<0.001) and higher mMRC grades and CAT scores 
(P=0.013 and 0.001, respectively) (Table 4). There were no 
statistically significant differences regarding other variables 
(sex, BMI, and pack-years of smoking).

The patients in subgroup DB were prescribed fewer 
LAMA-only regimens (23.5% vs. 30.5%) but more triple 
treatment regimens (49.1% vs. 46.2%) than the patients in 
subgroup DD (Figure 3). A total of 205 (71.9%) of the 285 
patients in subgroup DB were treated with ICS.

Given the small number of patients in groups A and C, 

2014 2017
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Figure 2 Comparison of the distribution of COPD patients in 
groups A–D according to the GOLD 2014 and 2017 classification 
criteria. COPD, chronic obstructive pulmonary disease; GOLD, 
Global Initiative for Chronic Obstructive Lung Disease.
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no further analysis was undertaken.

Discussion

According to the GOLD 2014 and 2017 classification 
criteria, this study investigated the categorization, 
demographics, clinical characteristics, and pharmacotherapy 
of COPD patients attending outpatient clinics in Hunan, 
China. More than one-third of the patients in high-risk 
groups were reclassified to low-risk groups. Low BMI 

and education level were identified as independent risk 
factors for high risk of exacerbation (groups C–D). The 
most frequently prescribed regimens were triple treatment 
and LAMA-only treatment. ICS therapy was prescribed 
across all groups A–D, which, according to GOLD 2017, 
implies overtreatment in a considerable number of patients 
in groups A–B. However, a notable change was that the 
decreased number of patients in high-risk groups might 
affect therapeutic decisions to a lesser degree. We believe 
that our findings present the first comparison of the 

Table 2 Distribution of prescriptions for COPD patients according to the GOLD 2014 and 2017 classification criteria

GOLD therapy
Total cohort,  

n (%)

A, n (%) B, n (%) C, n (%) D, n (%)

2014 2017 2014 2017 2014 2017 2014 2017

THEO 7 (0.5) 1 (1.7) 1 (1.4) 2 (0.7) 3 (0.5) 0 0 4 (0.4) 3 (0.5)

SABD 21 (1.6) 0 1 (1.4) 12 (4.2) 12 (2.1) 2 (7.1) 1 (6.7) 7 (0.8) 7 (1.1)

LAMA 445 (34.8) 35 (60.3) 40 (56.3) 141 (49.0) 208 (36.3) 13 (46.4) 8 (53.3) 256 (28.3) 189 (30.5)

LAMA + THEO/SABD 65 (5.1) 5 (8.6) 5 (7.0) 20 (6.9) 36 (6.3) 1 (3.6) 1 (6.7) 39 (4.3) 27 (4.4)

LAMA + THEO + SABD 4 (0.3) 0 0 3 (1.0) 3 (0.5) 0 0 1 (0.1) 1 (0.2)

LABA + ICS 126 (9.9) 7 (12.1) 11 (15.5) 35 (12.2) 58 (10.1) 6 (21.4) 2 (13.3) 78 (8.6) 55 (8.9)

LABA + ICS + THEO/SABD 16 (1.3) 0 1 (1.4) 5 (1.7) 5 (0.9) 1 (3.6) 0 10 (1.1) 6 (1.0)

LABA + ICS + THEO + SABD 2 (0.2) 0 0 1 (0.3) 2 (0.3) 0 0 1 (0.1) 0

Triple 503 (39.4) 10 (17.2) 10 (14.1) 65 (22.6) 205 (35.8) 2 (7.1) 2 (13.3) 426 (47.1) 286 (46.2)

Triple + THEO/SABD 75 (5.9) 0 2 (2.8) 4 (1.4) 36 (6.3) 3 (10.7) 1 (6.7) 68 (7.5) 36 (5.8)

Triple + THEO + SABD 14 (1.1) 0 0 0 5 (0.9) 0 0 14 (1.5) 9 (1.5)

GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; THEO, theophylline; SABD, short-acting bronchodilator; SABA, short-
acting beta-agonist; SAMA, short-acting muscarinic receptor agonist; LAMA, long-acting muscarinic receptor agonist; LABA, long-acting 
beta-agonist; ICS, inhaled corticosteroids; Triple, LAMA + LABA + ICS; COPD, chronic obstructive pulmonary disease.

Table 3 Multivariate logistic regression analyses of risk factors for acute exacerbation (i.e., being in groups C–D) based on the GOLD 2014 and 
2017 classification criteria

Characteristic

GOLD 2014 GOLD 2017

B*
Standard 

error
Wald P value Odds ratio (95% CI) B*

Standard 
error

Wald P value Odds ratio (95% CI)

Age −0.005 0.079 0.003 0.954 0.995 (0.852–1.163) 0.123 0.071 3.021 0.082 1.130 (0.984–1.298)

BMI −0.713 0.114 39.396 <0.001 0.490 (0.392–0.612) −0.372 0.099 14.193 <0.001 0.689 (0.568–0.837)

Smoking  
pack-years

0.048 0.057 0.718 0.397 1.050 (0.938–1.174) −0.015 0.051 0.084 0.772 0.985 (0.892–1.089)

Education level −0.192 0.080 5.807 0.016 0.826 (0.706–0.965) −0.277 0.073 14.383 <0.001 0.758 (0.657–0.875)

Constant 2.711 0.402 45.387 <0.001 15.038 0.945 0.348 7.358 0.007 2.573

*, this is the coefficient for variables. GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; CI, confidence interval; BMI, 
body mass index.
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treatment regimens of Chinese COPD patients classified 
according to both the GOLD 2014 and 2017 classification 
criteria. In addition, compared with a national cross-
sectional survey conducted on outpatients nearly 10 years 
ago in China (20), our patient sample is more recent and 
hence more representative of the present situation.

We showed that the GOLD 2017 classification criteria 
reclassified many COPD patients to low-risk groups. 
This reclassification is consistent with previous reports  
(15-20). Recently, a study of 834 patients with COPD at 67 
Hungarian secondary care outpatient clinics reported that 
66% and 72% of the patients in groups C and D (GOLD 
2016) were reclassified to groups A and B (GOLD 2017), 
respectively (23). In addition, in our study, according to 
the 2014 GOLD classification criteria, more individuals 
were categorized in group D, which is similar to the results 
of previous studies of COPD patients recruited from 
hospital clinics (14,24). In contrast, in a COPD cohort 

identified from the general population, group A became  
predominant (25). When classified by the GOLD 2017 
classification criteria, we found groups B and D to be the 
most prevalent groups. Similarly, in the POPE cohort 
(recruited in a secondary care setting), there was a high 
proportion of patients in groups B and D (18). In contrast, a 
study that enrolled outpatients with a wide range of COPD 
severity showed that group A accounted for the largest 
proportion of patients (15). The distribution of patients in 
groups A–D may be substantially different depending on 
the different populations and study methods.

Another interesting finding was that groups A and C 
were relatively small. Several previous studies have also 
reported that group C is the smallest group (15,16,19), 
suggesting that it is unusual for COPD patients who are at 
high risk of exacerbations to not report many symptoms. 
However, among the previous studies, groups A and 
C were both small in the POPE cohort only (18). The 

Table 4 Demographic and clinical characteristics of the COPD patients who were reclassified from GOLD group D to B and the COPD patients 
remaining in group D

Subjects DB (N=285) DD (N=619) P value

Age (years), mean ± SD 61.6±8.1 63.1±8.4 0.009

Male, n (%) 261 (91.6) 564 (91.1) 0.818

BMI (kg/m2), mean ± SD 21.9±3.4 21.9±3.4 0.957

Smoking pack-years* 30.0 (30.0) 30.0 (30.0) 0.341

FEV1% predicted, mean ± SD 36.9±8.7 46.5±17.5 <0.001

FEV1/FVC, mean ± SD 40.6±9.8 46.2±11.7 <0.001

mMRC, n (%) 0.013

0 9 (3.2) 16 (2.6)

1 66 (23.2) 92 (14.9)

2 102 (35.8) 238 (38.4)

3 89 (31.2) 229 (37.0)

4 19 (6.7) 44 (7.1)

CAT, n (%) 0.001

0–10 22 (7.7) 43 (6.9)

11–20 196 (68.8) 382 (61.7)

21–30 63 (22.1) 180 (29.1)

31–40 4 (1.4) 14 (2.3)

*, Non-normal distribution data were expressed as median (interquartile range). DB, patients switched from group D to B; DD, patients 
remaining in group D; SD, standard deviation; BMI, body mass index; FEV1, forced expiratory volume in 1 s; FVC, forced vital capacity; 
mMRC, modified Medical Research Council; CAT, COPD Assessment Test; COPD, chronic obstructive pulmonary disease; GOLD, Global 
Initiative for Chronic Obstructive Pulmonary Disease.
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subjects in our study were recruited from tertiary hospitals 
and most patients had marked symptoms, which led to a 
limited number of patients in groups A and C. Moreover, 
it is known that the current cut-off points for the CAT 
scores and mMRC grades do not lead to exactly the same 
classification (14,26). Our analyses confirmed that the 
questionnaire employed to determine categorization based 
on symptoms had a major impact on group sizes. In our 
study, patients with a CAT score ≥10 or mMRC grade ≥2 
accounted for 86.0% and 69.7%, respectively. Thus, many 
patients were categorized into groups B and D because 
of having higher CAT scores. Of note, the patients in our 
study whose education levels were generally low might 
have refused to seek medical help until developing severe 
symptoms, which also decreased the proportions in groups 
A and C.

In our analyses, low BMI was a risk factor for high 
risk of exacerbation. Studies have shown that low BMI is 
an important risk factor for the development of COPD 
(27,28). Furthermore, a prospective study at a tertiary 
hospital reported that with increasing COPD stage, the 

BMI decreased progressively (29). A study of data on 
2,265 subjects from a large pulmonary function laboratory 
database showed that with increasing BMI, subjects had 
significant improvements in the FEV1/FVC ratio, and this 
effect was greatest in patients with the most severe airway 
obstruction (30). In the COPDGene study, researchers also 
reported that a higher BMI was associated with lower lung 
volumes and higher expiratory airflows (31). As a result, 
early intervention for COPD patients with low BMI may 
improve outcomes.

In our study, low education level was a risk factor for 
high risk of exacerbation. A previous large-scale population-
based cross-sectional survey reported that lower education 
level is a risk factor of COPD (32). The 5th Korea National 
Health and Nutrition Examination Survey reported that 
the development of COPD occurred at a 5.36-time higher 
rate in subjects whose education level was primary school 
or less compared to subjects who whose education level was 
college or higher (33). Moreover, the inhalation technique 
of COPD patients without face-to-face training is mostly 
unsatisfactory, especially regarding patients who are poorly 
educated (34).

Treatment varied significantly among the GOLD 
groups, and we observed that adherence to the GOLD 
2014 or 2017 treatment recommendations was far from 
optimal. GOLD 2017 recommends using triple treatment 
only in group D patients who develop further exacerbations 
on LAMA + LABA (1), and GOLD 2014 recommends 
triple treatment as the first-line therapy only in group D  
patients (10). However, the ICS + LAMA + LABA 
regimen was used in a substantial number of our patients 
regardless of their GOLD group. Although ICS therapy 
is recommended only for patients in groups C–D (1,10), 
a considerable proportion of low-risk patients were 
prescribed ICS + LABA or ICS in combination with other 
drugs. Similarly, overtreatment has been observed in an 
increasing number of clinical trials (18,19,35). However, 
a physician may prescribe medication for a patient based 
on their overall clinical judgment rather than guidelines. 
It is important to note that when evaluating adherence by 
clinicians to GOLD guidelines, it is necessary to compare 
different GOLD versions in patients that received and did 
not receive the recommended treatment.

In 2013, Wedzicha et al. reported that a LAMA + LABA 
fixed-dose combination was much better at preventing 
moderate-to-severe COPD exacerbations than LAMA-
only treatment (36). Recent data has suggested that LAMA 
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+ LABA is also superior to ICS + LABA at preventing 
exacerbations (37). In our study, no patients were treated 
with LABA-only or LABA + LAMA regimens. A primary 
reason was that indacaterol, the single LABA, was not 
available in most hospitals in Hunan, and many physicians 
were more likely to empirically use LAMA-only or ICS + 
LABA regimens (compared with LABA-only or LAMA + 
LABA regimens), which were more widely available and 
affordable to all patients who needed them. However, ICS 
should be prescribed only in specific situations, mainly 
because of the risk of pneumonia, a risk not seen with LABA 
+ LAMA (37,38).

To the best of our knowledge, our study is the first to 
compare the demographic and clinical characteristics of 
COPD patients who were reclassified from GOLD group 
D to B and patients remaining in group D. The patients 
who were reclassified from group D to B were younger and 
had fewer symptoms than the patients who remained in 
group D. The GOLD 2017 treatment recommendations 
recommended initial therapy with LABA and/or LAMA 
for patients in group B. Although the patients who were 
reclassified from group D to B had poor pulmonary 
function without frequent exacerbations, we found that their 
prescriptions were usually triple inhaled therapies rather 
than bronchodilators. More than 70% of these patients 
were treated with ICS. However, for these reclassified 
patients, dual bronchodilation therapy should be the first-
line therapy and ICS should be prescribed less frequently. 
Harlander et al. proposed that for patients without co-
existing asthma who are reclassified from group D to B, 
ICS should be discontinued if the blood eosinophil count 
is <300 cells/μL (39). Therefore, the reclassification should 
lead to a decrease in the use of ICS. As a result, ICS-related 
complications such as pneumonia or pulmonary tuberculosis 
could be reduced.

Our study has several limitations. First, because the 
patients in our study were all recruited from outpatient 
clinics at tertiary hospitals and treated by physicians, our 
results may not be generalizable to untreated patients or 
those with milder symptoms. Second, groups A and C had 
only a small number of patients, which may have limited the 
power of the analyses regarding these groups and affected 
the accuracy and reliability of our analysis. Third, the 
small number of women in this cohort—possibly because 
women in China seldom smoke and are far more reluctant 
to seek medical advice than men—makes our results more 
difficult to extrapolate to women. However, the study 

reflects the reality of COPD outpatients in Hunan, China. 
Fourth, the cost and availability of the different drugs in the 
hospitals surveyed should also be considered, for example, 
LABA was not available in most hospitals in Hunan. Fifth, 
the GOLD 2017 guidelines were released in November 
2016, which may have affected the physicians’ treatment 
decisions regarding patients recruited in 2017 and 2018, 
leading to underestimation of the effects of the GOLD 
2017 guidelines. Despite these limitations, our study 
objectively assessed the situation in Hunan and involved 
recently recruited patients, so the results reflect the current 
characteristics of COPD patients and prescribing practices.

Conclusions

This comparative analysis of the GOLD 2014 and 2017 
classification criteria confirms that the latter reclassifies 
large numbers of patients in groups C–D to groups A–B. 
The risk of exacerbation increased with decreased BMI or 
education level. The patients that were reclassified from 
group D to B were younger and had fewer symptoms 
compared with those that remained in group D. In addition, 
there was a misalignment between GOLD treatment 
recommendations and actual treatments for COPD patients. 
Physicians should reexamine treatment patterns for patients 
reclassified into low-risk groups. Further studies are needed 
to assess the impact of the GOLD 2017 classification 
criteria and their ability to predict outcomes such as future 
exacerbations and mortality.
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