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Purpose: To investigate how the changes of definition in assessment of Global Initiative for 

Chronic Obstructive Lung Disease (GOLD) stratification 2017 lead to changes of chronic obstruc-

tive pulmonary disease (COPD) patient clinical characteristics across categories in China.

Patients and methods: COPD patients from 11 medical centers in China were stratified into old 

and new groups A–D twice according to the GOLD 2011 and 2017 comprehensive assessment. 

Demography and clinical characteristics were compared between old and new groups A–D.

Results: In 1,532 COPD patients, the distribution from group A to D was 330 (21.5%), 

132 (8.6%), 411 (26.8%), 659 (43.0%) and 557 (36.4%), 405 (26.4%), 184 (12.0%), 386 (25.2%), 

respectively according to GOLD 2011 and 2017. 46.7% (500/1,070) patients in high-risk groups 

were regrouped to low-risk groups. Compared to the old groups A and B, the new groups A 

and B had a higher proportion of males, lower body mass index, higher modified Medical 

Research Council (mMRC) grade, poor pulmonary function, more patients with chronic bron-

chitis, and fewer patients with coronary heart disease and hypertension disease. Compared to the 

old groups C and D, the new groups C and D had older patients, fewer men, better pulmonary 

functions, frequent acute exacerbations in the previous year, and more patients with chronic 

bronchitis, coronary heart disease, or diabetes mellitus. The new group D had more patients 

with stroke than the old group D.

Conclusion: In China, GOLD 2017 shifted the overall COPD comprehensive assessments 

distribution to more low-risk groups. The new high-risk groups had more characteristics asso-

ciated with high risk of acute exacerbation and mortality. Some of the changes in demography 

and clinical characteristics of the new low-risk groups were associated with high risk of acute 

exacerbation and/or mortality.

Keywords: chronic obstructive pulmonary disease, risk stratification, symptom assessment, 

pulmonary function tests

Introduction
Chronic obstructive pulmonary disease (COPD) is a common, preventable, 

and treatable disease characterized by persistent respiratory symptoms and airflow 

limitation that is due to airway and/or alveolar abnormalities usually caused by sig-

nificant exposure to noxious particles or gases.1 The clinical management of COPD 

was mostly guided by the severity of airflow limitation before 2011.2 However, there 

is heterogeneity in clinical presentation, imaging findings, physiological pulmonary 

function testing, response to therapy, and patient survival in COPD.3–6 As a result, 
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there is now a consensus that forced expiratory volume in 

one second (FEV
1
) alone does not adequately reflect the 

complexity of the disease, and that measurement of FEV
1
 

should not be used in isolation for the optimal diagnosis, 

assessment, and management of patients with COPD. 

At the same time, Hurst et al3 found that the best predictor 

of having frequent exacerbations (defined as two or more 

exacerbations per year) is the history of past-year exacer-

bation instead of pulmonary function. An understanding 

of the impact of COPD on an individual patient combines 

the symptomatic assessment with the patient’s spirometric 

classification and/or risk of exacerbations, and the 2011 revi-

sion of the Global Initiative for Chronic Obstructive Lung 

Disease (GOLD)7 incorporated assessment of symptoms, 

severity of airflow limitation, and history of exacerbations 

into the ratings of severity. The classification system was 

linked to initial disease management, including the use of 

short- and long-acting bronchodilators and inhaled cor-

ticosteroids (ICS). However, there were some important 

limitations of the GOLD 2011 assessment. This assess-

ment tool performed no better than the spirometric grades 

for prediction of mortality8,9 and pulmonary function’s 

decline9,10 or other important health outcomes in COPD. 

Because of the limitations of GOLD 2011 assessment, the 

refinement of the ABCD assessment tool is proposed in the 

GOLD 2017.1 GOLD 2017 revises the classification system 

and removes spirometry measure in the categorization, 

leaving the categorization based on symptoms and frequency 

of exacerbations.1 Because of the change of criterion of the 

assessment tool, patients from high-risk groups (groups C 

and D) without COPD exacerbation history in the previous 

year will be shifted to the low-risk groups (groups A and B). 

We sought to investigate how the changes of definition lead 

to changes of patient demography and clinical characteristics 

across categories.

Methods
Study design and patients
The study was a retrospective database analysis and involved 

a national cross-sectional observational survey, which was 

performed to investigate the attitudes and actions of patients 

with COPD in 11 medical centers of seven provinces (Beijing, 

Liaoning, Inner Mongolia, Sichuan, Shanghai, Hubei, and 

Guangdong) in China. Patients were recruited from COPD 

outpatient clinics in 2007 and 2008. The study was approved 

by the Ethics Committee of Peking University Third Hospital. 

All data in the database were de-identified.

Subjects with post-bronchodilator FEV
1
/forced vital 

capacity (FVC) ,70% were defined as having COPD 

according to the criteria recommended by the Chinese 

Medical Society.11 Persistent airflow limitation was defined 

as FEV
1
/FVC ,70% after 400 µg of inhaled salbutamol. 

Briefly, patients were enrolled consecutively during a visit 

in 11 medical centers for a COPD diagnosis in stable stage. 

Patients with stable COPD were free from acute exacerbation 

of symptoms and upper respiratory tract infection in the two 

months preceding the study. Patients with bronchiectasis, 

bronchial asthma, lung cancer, and left ventricular dysfunc-

tion were excluded. Each patient was interviewed on a 

single occasion.

Study procedures
Self-administered questionnaires were given to each patient 

and included the modified Medical Research Council 

(mMRC) questionnaire to record demographic and medical 

history data including symptoms, exacerbation history, past 

history, and the results of pulmonary function tests. The 

short form-36 mental component summary (SF-36 MCS) 

and the short form-36 physical component summary (SF-36 

PCS) were also used to assess the life quality of patients. 

The GOLD 2011 comprehensive assessment7 stratified 

patients initially on the basis of symptoms (mMRC grade 

0–1 vs $2) with a score resulting in two low-symptom 

categories (A and C) and two high-symptom categories 

(B and D). Exacerbation risk was assessed with either spiro-

metric airflow obstruction measured by FEV
1
% predicted 

(,50% or $50%), or by COPD exacerbation history in 

the previous year (0 vs $1 hospitalization). This allowed 

stratification of patients into low-risk categories (A and B) 

and high-risk (C and D) categories. When the exacerbation 

risk, as determined by FEV
1
% predicted value, or the previ-

ous exacerbation history were not identical, risk was defined 

by the method showing the greater risk. Exacerbations were 

defined as clinical presentations requiring assessment and 

treatment in hospital admission in the previous year. All 

of the groups based on the GOLD 2011 were named old 

groups in the study, such as old A (AO), old B (BO), old 

C (CO), and old D (DO). The GOLD 2017 comprehensive 

assessment1 stratified patients also on the basis of symptoms 

(mMRC grade 0–1 vs $2) with a score resulting in two 

low-symptom categories (A and C) and two high-symptom 

categories (B and D). Exacerbation risk was assessed only 

by COPD exacerbation history in the previous year (0 vs $1 

hospitalization); this allowed stratification of patients into 

low-risk categories (A and B) and high-risk (C and D) 

categories. All of the groups based on the GOLD 2017 were 

named new groups in the study, such as new A (AN), new 

B (BN), new C (CN), and new D (DN).
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Statistical analysis
All statistical analyses were performed with SPSS version 

17.0 (SPSS, Chicago, IL, USA). Descriptive data with normal 

distribution were expressed as means ± SD. Descriptive 

data without normal distribution were expressed as medians 

(interquartile range) and frequencies were expressed as 

percentages. The McNemar test was used to assess changes in 

distribution by GOLD 2011 and GOLD 2017 comprehensive 

assessment. Forest plot using standardized mean difference of 

continuous variables and or odds ratio of categorical variables 

was used to show the differences between new groups A–D 

and old groups A–D.

Results
Patient distribution by GOLD 2011 
and 2017 comprehensive assessment 
methods
From the initial surveyed number of 2,072 patients, 540 patients 

were excluded in which 337 patients had no pulmonary func-

tion test result, 38 patients did not meet the COPD criteria, 

and 165 patients had no records of acute exacerbation, and 

1,532 patients were finally analyzed (Figure 1). Of the 

1,532 patients with COPD recruited to this study, the distri-

bution of old comprehensive assessment groups according 

to GOLD 2011: Group AO was 21.5% (330/1,532), BO was 

8.6% (132/1,532), CO was 26.8% (411/1,532), and DO was 

43.0% (659/1,532). Using the new GOLD 2017 comprehen-

sive assessment, group AN was 36.4% (557/1,532), BN was 

26.4% (405/1,532), CN was 12.0% (184/1,532), and DN was 

25.2% (386/1,532) (Figure 2). 46.7% (500/1,070) patients 

in high-risk groups (groups CO and DO) were regrouped to 

low-risk groups (groups AN and BN). Group C became the 

smallest group instead of group B (Figure 2).

Changes in demographic and clinical 
characteristics of low-risk groups 
according to the changes in distribution 
by GOLD 2011 and 2017 comprehensive 
assessment methods
According to the GOLD 2017 comprehensive assessment, 

low-risk groups (groups AN and BN) had been increased by 

about 2 times. Demographic and clinical characteristics of old 

and new groups A and B by GOLD 2011 and GOLD 2017 

comprehensive assessment were different (Table 1). Com-

pared to the groups AO and BO, the groups AN and BN had 

more men, smokers, and patients with chronic bronchitis 

whereas fewer patients with coronary heart disease and 

hypertension disease. The patients of groups AN and BN had 

lower body mass index (BMI), higher mMRC grade, and 

poorer pulmonary function (Figure 3).

Changes in demographic and clinical 
characteristics of high-risk groups 
according to the changes in distribution 
by GOLD 2011 and 2017 comprehensive 
assessment methods
Following the changes in distribution, there were differences 

between the high-risk groups and low-risk groups (Table 1). 

When the patients who did not have acute exacerbations in 

the previous year were shifted to low-risk group, the high-

risk groups were reduced and changed in its demographic 

and clinical characteristics. Compared to the groups CO 

Figure 1 Study flow chart.
Note: Groups A–D: COPD patients were stratified into group A to D twice 
according to the GOLD 2011 and 2017 comprehensive assessments.
Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, Global 
Initiative for Chronic Obstructive Lung Disease; PFT, pulmonary function test.

χ

Figure 2 Distribution of groups A–D of the old (GOLD 2011) and new (GOLD 2017) 
comprehensive assessment.
Notes: Old: distribution of groups A–D by old (GOLD 2011) comprehensive 
assessment; new: distribution of groups A–D by new (GOLD 2017) comprehensive 
assessment.
Abbreviation: GOLD, Global Initiative for Chronic Obstructive Lung Disease.
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Table 1 The distribution by GOLD 2011 and 2017 comprehensive assessment in demographic and clinical characteristics

Item Group A Group B Group C Group D

AN 
N=557

AO 
N=330

BN 
N=405

BO 
N=132

CN 
N=184

CO 
N=411

DN 
N=386

DO 
N=659

Male patients, n (%) 370 (66.4) 200 (60.6) 266 (65.7) 67 (50.8) 136 (73.9) 306 (74.5) 263 (68.1) 462 (70.1)

Age (years), mean ± SD 65.0±10.2 65.0±10.5 65.8±10.9 64.7±11.5 68.2±10.5 66.5±10.2 71.0±9.7 69.1±10.3

BMI (kg/m2), mean ± SD 23.2±3.9 23.7±5.1 22.7±4.2 24.3±4.6 22.4±3.7 22.4±3.7 21.8±4.4 21.9±4.1

Smoking history, n (%)
Never-smokers 182 (32.7) 129 (39.1) 119 (29.4) 58 (43.9) 56 (30.4) 109 (26.5) 107 (27.7) 168 (25.5)
Former-smokers 224 (40.2) 118 (35.8) 185 (45.7) 46 (34.8) 98 (53.3) 204 (49.6) 223 (57.8) 362 (54.9)
Current smokers 151 (27.1) 83 (25.2) 101 (24.9) 28 (21.2) 30 (16.3) 98 (23.8) 56 (14.5) 129 (19.6)
Smoking pack-years* 30.0 (26.0) 30.0 (29.4) 30.0 (30.0) 30.0 (26.6) 30.0 (30.0) 30.0 (26.4) 30.0 (30.0) 30.0 (30.0)

Comorbidities, n (%)
Hypertension 142 (25.5) 93 (28.2) 110 (27.2) 42 (31.8) 43 (23.4) 92 (22.4) 94 (24.4) 162 (24.6)
Coronary artery disease 57 (10.2) 37 (11.2) 56 (13.8) 25 (18.9) 26 (14.1) 46 (11.2) 64 (16.6) 95 (14.4)
Diabetes mellitus 32 (5.7) 19 (5.8) 28 (6.9) 12 (9.1) 15 (8.2) 28 (6.8) 45 (11.7) 61 (9.3)
Stroke 22 (3.9) 13 (3.9) 15 (3.7) 7 (5.3) 7 (3.8) 16 (3.9) 21 (5.4) 29 (4.4)

Chronic bronchitis, n (%) 381 (68.4) 196 (59.4) 300 (74.1) 81 (61.4) 152 (82.6) 337 (82.0) 346 (89.6) 565 (85.7)

SF-36 PCS, mean ± SD 68±19.3a 72±18.7b 51±19.2c 56±20.6d 53.0±18.5e 58.5±19.4f 39±14.9g 43±16.9h

SF-36 MCS, mean ± SD 73.8±23.3i 77.4±21.8j 56±25.1k 59.4±26.0l 61±20.8m 65±23.1n 45±32.8o 49±23.5p

mMRC* 1.0 (1.0) 1.0 (1.0) 2.0 (1.0) 2.0 (1.0) 1.0 (1.0) 1.0 (0) 2.5 (1.0) 2.0 (1.0)

FEV1/FVC, mean ± SD 55.3±10.2 60.7±7.0 49.6±11.4 58.6±8.1 51.9±10.9 49.4±10.1 48.0±11.3 46.9±10.9

FEV1% pred* 55.0 (29.0) 66.0 (17.0) 40.4 (25.0) 63.0 (18.0) 44.2 (27.0) 39.6 (16.0) 35.0 (22.0) 34.1 (18.0)
GOLD, n (%)

I 56 (10.1) 56 (17.0) 20 (4.9) 20 (15.2) 11 (2.7) 11 (2.7) 10 (2.6) 10 (1.5)
II 274 (49.2) 274 (83.0) 112 (27.7) 112 (84.8) 59 (32.1) 59 (14.4) 64 (16.6) 64 (9.7)
III 182 (32.7) 0 179 (44.2) 0 69 (37.5) 251 (61.1) 160 (41.5) 339 (51.4)
IV 45 (8.1) 0 94 (23.2) 0 45 (24.5) 90 (21.9) 152 (39.4) 246 (37.3)

Exacerbation rate (events/year)* 0 0 0 0 1 (1) 0 (1) 2 (1) 1 (2)

Notes: an=522; bn=313; cn=376; dn=125; en=177; fn=386; gn=361; hn=612; in=544; jn=326; kn=400; ln=131; mn=182; nn=400; on=379; pn=648. *Non-normal distribution data. 
Groups A–D: COPD patients were stratified into group A to D twice according to the GOLD 2011 and 2017 comprehensive assessments.
Abbreviations: AN, new group A; AO, old group A; BMI, body mass index; BN, new group B; BO, old group B; CN, new group C; CO, old group C; DN, new group D; 
DO, old group D; GOLD, Global Initiative for Chronic Obstructive Pulmonary Disease; mMRC, modified Medical Research Council; SF-36 PCS, short form-36 physical 
component summary; SF-36 MCS, short form-36 mental component summary.

and DO, the groups CN and DN had older patients, and 

fewer male patients and smokers. There were more patients 

with chronic bronchitis, coronary heart disease, or diabetes 

mellitus in groups CN and DN. Furthermore, the patients 

of groups CN and DN had lower SF-36 PCS and SF-36 

MCS, better pulmonary functions, and more times of acute 

exacerbations in the previous year. Otherwise, group CN 

had more patients with hypertension disease than group CO 

whereas group DN had more patients with stroke than group 

DO (Figure 3).

Discussion
This study investigated the distribution and clinical charac-

teristics of COPD in a disease cohort in China using GOLD 

2011 and GOLD 2017 comprehensive assessment. GOLD 

2017 shifted the overall COPD severity distribution to low-

risk categories. The new high-risk groups had more demog-

raphy and clinical characteristics, which were associated with 

high risk of acute exacerbation and/or mortality. However, 

the changes in demography and clinical characteristics of the 

new low-risk groups were in two opposite ways in terms of 

risks of acute exacerbation and mortality. Some characteris-

tics of the new low-risk groups were associated with high risk 

of acute exacerbation and/or mortality. The key difference 

of pharmacologic therapy between high-risk and low-risk 

groups was the use of ICS. When we make the decision about 

the treatment of ICS for COPD patients, should we just care 

about the history of acute exacerbation?

The core change of refinement of the ABCD assessment 

tool proposed in the GOLD 2017 was the shift of patients with 

lower frequency of acute exacerbation and poor pulmonary 

function from the high-risk groups to the low-risk groups. 

In the present study, COPD patients were recruited from 

11 outpatient clinics at medical centers in China. According 

to the GOLD 2011, about 70% of patients were in the high-

risk groups. The relative number of patients with COPD 

was greatest in group D. This prevalence was similar to that 

reported in the previous COPD cohorts that were recruited 
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Figure 3 Difference in demographic and clinical characteristics for GOLD 2011 and GOLD 2017 categories.
Notes: Groups A–D: COPD patients were stratified into group A to D twice according to the GOLD 2011 and 2017 comprehensive assessments. (A) Forest plot using 
SMD of demographic and clinical characteristics for GOLD 2011 and GOLD 2017 categories. (B) Forest plot using odds ratio of demographic and clinical characteristics for 
GOLD 2011 and GOLD 2017 categories.
Abbreviations: AO, old A; AN, new A; BMI, body mass index; BO, old B; BN, new B; CB, chronic bronchitis; CHD, coronary heart disease; CO, old C; CN, new B;  
DM, diabetes mellitus; DO, old D; DN, new D; FEV1, forced expiratory volume in one second; FVC, forced vital capacity; GOLD, Global Initiative for Chronic Obstructive 
Pulmonary Disease; HP, hypertension; mMRC, modified Medical Research Council; SF-36 MCS, short form-36 mental component summary; SF-36 PCS, short form-36 
physical component summary; SMD, standardized mean difference.
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from hospital clinics but was clearly different from that 

described in COPD patients identified in the general popula-

tion, where group A predominates.12–15 The distribution of 

patient categories in the GOLD classification system may be 

different in different populations and may also depend on 

the patient selection criteria. GOLD 2011 shifted the overall 

COPD severity distribution to more severe categories.8 

According to the GOLD 2017, almost half of old high-risk 

groups were regrouped to the new low-risk groups. More 

than 60% of patients were in the low-risk groups. Group A 

became the biggest group. Neven Tudoric et al also showed 

according to the revised ABCD classification, more than a 

third of patients formerly classified as “D” and almost half 

of patients formerly classified as “C” solely on the basis of 

poor lung function moved from the high-risk groups to the 

low-risk groups.16 GOLD 2017 shifted the overall COPD 

severity distribution to milder categories.

What is the clinical implication for the changes of dis-

tribution? The new definition changes in distribution lead 

to changes in distribution of patients’ demography and 

clinical characteristics across categories. Patients of groups 

CN and DN had better pulmonary function but higher acute 

exacerbation rates, as well as the similar degree of dyspnea. 

Groups CN and DN had older patients and more patients 

with chronic bronchitis, coronary heart disease, and diabetes 

mellitus than groups CO and DO. There is a strong relativity 

between age and exacerbation times in the past 12 months in 

this study. Several studies had proved that age was statistically 

significantly associated with a higher odds of hospitalized 

exacerbations17 and mortality17,18 in the following year in the 

multivariable modes. Several large studies also have shown 

that chronic bronchitis was significantly and consistently 

associated with both a higher mortality19 and an increased risk 

of COPD hospitalization.20–22 Chronic mucus hypersecretion 

may be one of the reasons for higher acute exacerbation and 

mortality of COPD patients with chronic bronchitis. Comor-

bidities had been proved to occur in patients with mild, moder-

ate, or severe airflow limitation.4 Diabetes has been identified 

as a predictor of increased risk of COPD readmission in the 

stepwise multivariate analysis23 and an independent risk factor 

of death in COPD.18,24 Diabetes mellitus may contribute to the 

acute exacerbation of group DN patients for the susceptibility 

to infections. Cardiovascular disease is associated with poor 

clinical outcomes in COPD.24–26 These characteristics may 

raise all-cause mortality. Group DN had more patients with 

stroke, which may decrease the ability of expectoration and 

recovery. All of the characteristics of group CN and/or DN 

mentioned above were associated with high risk of acute 

exacerbation or mortality, some of which increase risks of 

infection or systemic inflammation.

Patients with poor pulmonary function and without in-

hospital–treated acute exacerbation in the previous year were 

shifted to the low-risk groups. As a result, pulmonary function 

in the groups AN and BN were worse than the groups AO 

and BO. Several other changes in demography and clinical 

characteristics were found in the present study. Compared with 

the groups AO and BO, the groups AN and BN had a higher 

proportion of male patients, a higher proportion of smokers, 

and a greater number of smoking pack years. Landis et al27 

showed that the difference of gender is associated with tobacco 

smoking, because of a higher prevalence of current smokers 

reported among men. Furthermore, Kohansal et al28 observed 

that cigarette smokers have a greater annual rate of decline 

in FEV
1
. At the same time, Burney et al29 found that airflow 

limitation increased with mean pack years smoked. Therefore, 

the changes of sex and smoking status may be associated with 

the changes of pulmonary functions. The patients in groups 

AN and BN had a high prevalence of chronic bronchitis than 

the patients in groups AO and BO. Thomsen et al observed 

that smoking was associated with more symptoms, more 

severe disease, and higher burden of systemic inflammation in 

COPD patients.30 Two studies have shown that COPD patients 

with chronic bronchitis had greater initial and longitudinal 

decline in FEV
1
.20,31 Compared to the groups AO and BO, 

the groups AN and BN had lower BMI and fewer patients 

with coronary heart disease and hypertension disease. The 

lower BMI may increase the risk of acute exacerbation and 

mortality of the low-risk groups. The decreased numbers of 

patients with coronary heart disease and hypertension disease 

may decrease all-cause mortality. Therefore, the changes of 

demography and clinical characteristics may affect the risk of 

exacerbation and mortality in different directions.

GOLD 2017 suggests escalation and de-escalation strate-

gies whereas GOLD 2011 only proposes initial therapy. This 

assessment approach acknowledges the limitations of FEV
1
 

in making treatment decisions for individualized patient 

care and highlights the importance of patient symptoms and 

exacerbation risk in guiding the therapies in COPD. This will 

facilitate more precise treatment recommendations based on 

parameters that are driving the patient’s symptoms at any 

given time. The biggest change of treatment for the patients 

who were shifted from the high-risk groups to the low-risk 

groups was the reduction of ICS according to the GOLD 

2017. According to several data,32,33 COPD patients with 

frequency of acute exacerbation and poor life quality may 

benefit from ICS while others will not no matter how poor 
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the pulmonary function was. But besides the chronic inflam-

mation of airway, the COPD patients had systemic features, 

such as aging, smoking, smoking-associated disease, and 

diseases associated with systemic inflammation, such as 

skeletal muscle wasting, ischemic heart disease, osteoporosis, 

anemia, diabetes, and metabolic syndrome. These systemic 

features may have impact on health status and survival.34 

In general, the presence of comorbidities should not alter 

COPD treatment and comorbidites should be treated per usual 

standards regardless of the presence of COPD.1 The main 

pharmacologic therapy for stable COPD such as ICS and 

bronchodilators should be according to the severity or char-

acteristics (such as pulmonary function, hyperresponsiveness, 

and the eosinophils) of lung itself, but not extrapulmonary 

predictors of acute exacerbation or mortality.

This study had several limitations. First, the patients were 

recruited from tertiary hospitals, which may not reflect the 

status of COPD throughout the Chinese population. Second, 

the study was a retrospective database analysis and involved 

a national cross-sectional observational survey, and patients 

were not followed up to evaluate long-term clinical out-

comes such as exacerbation frequency, hospitalization, and 

mortality, and retrospective studies are limited by the quality 

and completeness of recorded data and the potential for bias 

and confounding factors. Third, the diagnosis of acute exac-

erbation of COPD lacked an objective standard, other than 

hospitalization, which did not include the mild acute exacer-

bation of patients treated in outpatient clinics or primary care. 

Fourth, we did not include the COPD assessment test, because 

it was not available at the start of the study. Therefore, we 

cannot compare all symptom tools in our study.

Conclusion
In conclusion, we found that under GOLD 2017, about 47% 

of patients in high-risk groups will be reclassified into low-

risk groups in China. The new high-risk groups had more 

demography and clinical characteristics associated with high 

risk of acute exacerbation and/or mortality. Some changes in 

demography and clinical characteristics of the new low-risk 

groups were associated with high risk of acute exacerbation 

and/or mortality. Clinicians should revisit patient’s current 

treatment for those patients who are reclassified into low-risk 

groups. Further research should examine whether treatment 

de-escalation is appropriate.

Acknowledgments
The authors would like to acknowledge the substantial 

contributions to conception and design, acquisition of data 

from Jian KANG, MD of The First Hospital Affiliated to 

The Chinese Medical University, Baiqiang CAI, MD of 

Peking Union Hospital, Beijing, Xin ZHOU, MD of The First 

People’s Hospital in Shanghai, Zheng LIU, MD of China Oil 

and Gas Group Central Hospital, Ping CHEN, MD of She-

nyang Military General Hospital, Dejun SUN, MD of Inner 

Mongolia Autonomous Region People’s Hospital, Jinping 

ZHENG, MD of Institute of Respiratory Disease, Guoyang 

WANG of Jingmei Group General Hospital, Yulin FENG of 

West China Hospital and Yongjian XU of Tongji Hospital, 

affiliated to Huazhong Science and Technology University. 

The authors acknowledge grant funding for this study from 

the Research Special Fund for Public Welfare Industry of 

Health (Grant Number: 201002008), the Chinese Medical 

Association Chronic Respiratory Diseases Grants (Grant 

Number: 07010360044), and the 12th Five-Year National 

Science and Technology Support Program (Grant Number: 

2013BAI06B02). The authors also would like to acknowl-

edge the substantial contributions from David Au, Evan 

Carey, and Methods in Epidemiology, Clinical and Opera-

tions Research (MECOR) course. This manuscript is original 

and has not been submitted for publication elsewhere. No 

part of the research presented has been funded by tobacco 

industry sources.

Author contributions
Lina Sun, Yahong Chen, Rui Wu, Ming Lu and Wanzhen Yao 

were responsible for conception and design, acquisition of 

data, or analysis and interpretation of data, drafting the article 

or revising it critically for important intellectual content, final 

approval of the version to be published, and all agree to be 

accountable for all aspects of the work in ensuring that ques-

tions related to the accuracy or integrity of any part of the 

work are appropriately investigated and resolved. All authors 

have read the manuscript and approve its submission.

Disclosure
The authors report no conflicts of interest in this work.

References
1.	 Vogelmeier CF, Criner GJ, Martinez FJ, et al. Global strategy for the 

diagnosis, management, and prevention of chronic obstructive lung dis-
ease 2017 report. GOLD executive summary. Am J Respir Crit Care Med. 
2017;195(5):557–582.

2.	 Rabe KF, Hurd S, Anzueto A, et al. Global strategy for the diagnosis, 
management, and prevention of chronic obstructive pulmonary disease: 
GOLD executive summary. Am J Respir Crit Care Med. 2007;176(6): 
532–555.

3.	 Hurst JR, Vestbo J, Anzueto A, et al. Susceptibility to exacerbation in 
chronic obstructive pulmonary disease. N Engl J Med. 2010;363(12): 
1128–1138.

www.dovepress.com
www.dovepress.com
www.dovepress.com


International Journal of COPD

Publish your work in this journal

Submit your manuscript here: http://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal

The International Journal of COPD is an international, peer-reviewed 
journal of therapeutics and pharmacology focusing on concise rapid 
reporting of clinical studies and reviews in COPD. Special focus is given 
to the pathophysiological processes underlying the disease, intervention 
programs, patient focused education, and self management protocols. 

This journal is indexed on PubMed Central, MedLine and CAS. The 
manuscript management system is completely online and includes a 
very quick and fair peer-review system, which is all easy to use. Visit 
http://www.dovepress.com/testimonials.php to read real quotes from 
published authors.

International Journal of COPD 2017:12submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

Dovepress

3102

Sun et al

	 4.	 Agusti A, Calverley P, Celli B, et al. Characterization of COPD het-
erogeneity in the ECLIPSE cohort. Respir Res. 2010;11:122.

	 5.	 Han MK, Agusti A, Calverley PM, et al. Chronic obstructive pulmo-
nary disease phenotypes. Am J Respir Crit Care Med. 2010;182(5): 
598–604.

	 6.	 Divo M, Cote C, de Torres JP, et al. Comorbidities and risk of mortality 
in patients with chronic obstructive pulmonary disease. Am J Respir 
Crit Care Med. 2012;186(2):155–161.

	 7.	 Vestbo J, Hurd SS, Agustí AG, et al. Global strategy for the diagno-
sis, management, and prevention of chronic obstructive pulmonary 
disease: GOLD executive summary. Am J Respir Crit Care Med. 2013; 
187(4):347–365.

	 8.	 Soriano JB, Lamprecht B, Ramirez AS, et al. Mortality prediction in 
chronic obstructive pulmonary disease comparing the GOLD 2007 
and 2011 staging systems: a pooled analysis of individual patient data. 
Lancet Respir Med. 2015;3(6):443–450.

	 9.	 Goossens LM, Leimer I, Metzdorf N, Becker K, Rutten-van Molken MP. 
Does the 2013 GOLD classification improve the ability to predict lung 
function decline, exacerbations and mortality: a post-hoc analysis of 
the 4-year UPLIFT trial. BMC Pulm Med. 2014;14:163.

	10.	 Kim J, Yoon HI, Oh YM, et al. Lung function decline rates according 
to GOLD group in patients with chronic obstructive pulmonary disease. 
Int J Chron Obstruct Pulmon Dis. 2015;10:1819–1827.

	11.	 Chinese Medical Association of Respiratory Disease Branch. Guideline 
of diagnosis and treatment of Chronic obstructive pulmonary disease 
(2007 Revision). Chin J Tuberc Respir Dis. 2007;30(1):8–17.

	12.	 Lange P, Marott JL, Vestbo J, et al. Prediction of the clinical course of 
chronic obstructive pulmonary disease, using the new GOLD classifi-
cation: a study of the general population. Am J Respir Crit Care Med. 
2012;186(10):975–981.

	13.	 Soriano JB, Alfageme I, Almagro P, et al. Distribution and prognostic 
validity of the new Global Initiative for Chronic Obstructive Lung 
Disease grading classification. Chest. 2013;143(3):694–702.

	14.	 Agusti A, Edwards LD, Celli B, et al. Characteristics, stability and 
outcomes of the 2011 GOLD COPD groups in the ECLIPSE cohort. Eur 
Respir J. 2013;42(3):636–646.

	15.	 Sahadevan A, Cusack R, O’Kelly B, Amoran O, Lane SJ. The Value 
of the combined assessment of COPD in accurate characterization of 
stable COPD. Ir Med J. 2016;109(1):338–340.

	16.	 Tudoric N, Koblizek V, Miravitlles M, et al. GOLD 2017 on the way 
to a phenotypic approach? Analysis from the phenotypes of COPD in 
central and eastern Europe (POPE) cohort. Eur Respir J. 2017;49(4): 
1602518.

	17.	 Santibáñez M, Garrastazu R, Ruiz-Nuñez M, et al. Predictors of hospi-
talized exacerbations and mortality in chronic obstructive pulmonary 
disease. PLoS One. 2016;11(6):e0158727.

	18.	 Gudmundsson G, Ulrik CS, Gislason T, et al. Long-term survival in 
patients hospitalized for chronic obstructive pulmonary disease: a pro-
spective observational study in the Nordic countries. Int J Chron Obstruct 
Pulmon Dis. 2012;7:571–576.

	19.	 Kim V, Criner GJ. Chronic bronchitis and chronic obstructive pulmo-
nary disease. Am J Respir Crit Care Med. 2013;187(3):228–237.

	20.	 Burgel PR, Nesme-Meyer P, Chanez P, et al; Initiatives Broncho-
pneumopathie Chronique Obstructive Scientific Committee. Cough 
and sputum production are associated with frequent exacerbations and 
hospitalizations in COPD subjects. Chest. 2009;135(4):975–982.

	21.	 Kim V, Han MK, Vance GB, et al; COPDGene Investigators. The 
chronic bronchitic phenotype of COPD: an analysis of the COPDGene 
study. Chest. 2011;140(3):626–633.

	22.	 Kim V, Make BJ, Reagan EA, et al. Chronic bronchitis predicts greater 
frequency and severity of COPD exacerbations in moderate to severe 
COPD [abstract]. Am J Respir Crit Care Med. 2012;185:A3735.

	23.	 Crisafulli E, Torres A, Huerta A, et al. C-reactive protein at discharge, 
diabetes mellitus and $1 hospitalization during previous year predict 
early readmission in patients with acute exacerbation of chronic obstruc-
tive pulmonary disease. COPD. 2015;12(3):306–314.

	24.	 Laforest L, Roche N, Devouassoux G, et al. Frequency of comorbidities 
in chronic obstructive pulmonary disease, and impact on all-cause mor-
tality: a population-based cohort study. Respir Med. 2016;117:33–39.

	25.	 Agusti A, Edwards LD, Rennard SI, et al. Persistent systemic inflam-
mation is associated with poor clinical outcomes in COPD: a novel 
phenotype. PLoS One. 2012;7(5):e37483.

	26.	 Lange P, Mogelvang R, Marott JL, et al. Cardiovascular morbidity in 
COPD: a study of the general population. COPD. 2010;7(1):5–10.

	27.	 Landis SH, Muellerova H, Mannino DM, et al. Continuing to confront 
COPD international patient survey: methods, COPD prevalence, and 
disease burden in 2012–2013. Int J Chron Obstruct Pulmon Dis. 2014;9: 
597–611.

	28.	 Kohansal R, Martinez-Camblor P, Agustí A, et al. The natural history 
of chronic airflow obstruction revisited: an analysis of the Framingham 
offspring cohort. Am J Respir Crit Care Med. 2009;180(1):3–10.

	29.	 Burney P, Jithoo A, Kato B, et al; Burden of Obstructive Lung Disease 
(BOLD) Study. Chronic obstructive pulmonary disease mortality 
and prevalence: the associations with smoking and poverty a BOLD 
analysis. Thorax. 2014;69(5):465–473.

	30.	 Thomsen M, Nordestgaard BG, Vestbo J, Lange P. Characteristics and 
outcomes of chronic obstructive pulmonary disease in never smokers 
in Denmark: a prospective population study. Lancet Respir Med. 2013; 
1(7):543–550.

	31.	 Sherman CB, Xu X, Speizer FE, Ferris BG Jr, Weiss ST, Dockery DW. 
Longitudinal lung function decline in subjects with respiratory symp-
toms. Am Rev Respir Dis. 1992;146(4):855–859.

	32.	 Yang IA, Clarke MS, Sim EH, Fong KM. Inhaled corticosteroids for 
stable chronic obstructive pulmonary disease. Cochrane Database Syst 
Rev. 2012;7:CD002991.

	33.	 Nannini LJ, Lasserson TJ, Poole P. Combined corticosteroid and long-
acting beta(2)-agonist in one inhaler versus long-acting beta(2)-agonists 
for chronic obstructive pulmonary disease. Cochrane Database Syst 
Rev. 2012;9(9):CD006829.

	34.	 Miller J, Edwards LD, Agustí A, et al; Evaluation of COPD 
longitudinally to identify predictive surrogate endpoints (ECLIPSE) 
investigators. Comorbidity, systemic inflammation and outcomes in 
the ECLIPSE cohort. Respir Med. 2013;107(9):1376–1384.

http://www.dovepress.com/international-journal-of-chronic-obstructive-pulmonary-disease-journal
http://www.dovepress.com/testimonials.php
www.dovepress.com
www.dovepress.com
www.dovepress.com
www.dovepress.com

	Publication Info 4: 
	Nimber of times reviewed 2: 


