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Background: The revised Global Initiative for Chronic Obstructive Lung Disease (GOLD) 2023 group ABE classification has
undergone major modifications, which can simplify clinical assessment and optimize treatment recommendations for Chronic
Obstructive Pulmonary Disease (COPD). However, the predictive value of the new grouping classification for prognosis is worth
further exploration. We aimed to compare the prediction of hospitalization and mortality between this new GOLD group 2023 ABE
classification and the earlier 2017 ABCD classification in a Chinese COPD cohort.

Methods: Data from 2,499 outpatients with COPD, who first registered in the RealDTC study of Second Xiangya Hospital from
December 2016 to December 2019, were collected prospectively and assessed retrospectively. Patients were followed up on all-cause
mortality until October 2022 or death.

Results: : Of the 2,499 patients with COPD, the risk of hospitalization during the first-year follow-up was higher in group E than in
groups A and B. The mortality was higher in group E than in groups A and B, and group B was higher than group A. No differences
were seen in the area under the curve (AUC) of 2017 vs 2023 GOLD grouping to predict hospitalization. The time-dependent AUC
and concordance index for predicting mortality is slightly higher in the GOLD 2017 ABCD than in the 2023 ABE groups. The new
GOLD 12-subgroup (1A—4E) classification combining the GOLD 1-4 staging and grouping performed similarly discriminate
predictive power for mortality to the GOLD 2017 16-subgroup (A1-4D) classification.

Conclusion: The risk of hospitalization during the first-year follow-up was higher in group E than in groups A and B. The all-cause
mortality increased gradually from GOLD group A to E. The GOLD 2023 classification based on ABE groups did not predict
mortality better than the earlier 2017 ABCD classifications.
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Introduction

Chronic Obstructive Pulmonary Disease (COPD) is a common, preventable, and treatable disease that is defined as
a heterogeneous lung condition characterized by chronic respiratory symptoms and persistent airflow obstruction.' The
prevalence of COPD among people no less than 40 years is 13.7% in China.? COPD, causing 3.23 million deaths in

2019, is now one of the top three causes of death worldwide.**
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The Global Strategy for Diagnosis, Management, and Prevention of COPD program was launched first in 1997. The
first report of the Global Initiative for Chronic Obstructive Lung Disease (GOLD) was issued in 2001. GOLD 2017
ABCD groups were classified by symptoms and exacerbation risk and are no longer grouped based on the level of airflow
limitation.> Although GOLD groups were intended to guide pharmaceutical treatment, clinicians use the prognostic value
of these groups to classify risk at the individual level.® Han et al” found that the GOLD 2017 ABCD classification had
a good predictive ability for hospitalization and all-cause mortality. The HUNT sudy demonstrated that the GOLD 2017
ABCD groups were not associated with COPD all-cause mortality.® Based on the above studies, the risk of all-cause
mortality between GOLD 2017 ABCD groups is still controversial. Besides these, a classification was proposed based on
a composite of COPD disease severity and GOLD 2017 ABCD group resulting in 16 subgroups (1A to 4D).9 Studies
exhibited that the classification of the GOLD 2017 16 subgroups (1A to 4D) predicted mortality more accurately than the
GOLD grouping in 2007, 2011, and 2017.”°

China is a developing country with a lower education level in the elderly, low knowledge of disease, and low
awareness of symptoms in COPD patients.'® Tobacco smoking and biomass smoking are the main risk factors for COPD
in China."' Previous studies presented that patients in group C account for less than 5% according to the GOLD 2017
ABCD groups.'>'* The latest GOLD 2023 report released in November 2022 combines groups C and D as group
E based on high exacerbation risk. The revised new GOLD 2023 group is divided into the ABE groups, which can
simplify clinical evaluation and optimize treatment recommendations.'> However, less is known about the prognostic
value of this new grouping classification for COPD. Hence, we intend to compare the prediction of hospitalization and
mortality between the GOLD 2023 group ABE classification and the GOLD 2017 group ABCD classification in
a Chinese COPD cohort.

Materials and Methods

Study Participants

The observational study was made of a cohort of 2,499 outpatients with COPD who first visited the Department of
Pulmonary and Critical Care Medicine and registered in the RealDTC study (ChiCTR-POC-17010431, database:
http://120.77.177.175:9007/a/login) of Second Xiangya Hospital, Changsha, Hunan province. Participants were

included between December 1, 2016 and December 31, 2019. Data were collected prospectively and assessed retro-
spectively. COPD was defined with the forced expiratory volume in 1 second divided by the forced vital capacity
(FEV/FVC) after bronchodilation less than 0.70 according to the GOLD 2017 recommendations.’ Patients no less
than 40 years old who agreed to participate in the study were included. Patients previously diagnosed with bronchial
asthma, bronchiectasis, interstitial lung disease, carcinoma, severe heart diseases, chronic liver diseases, or chronic
kidney diseases were excluded (based on personal medical records). Patients who had an acute exacerbation of COPD
within 1 month before the visit to the outpatient clinic (based on personal medical records) were also excluded. This
study was approved by the local Ethics Committee of Second Xiangya Hospital of Central South University. We
confirmed that all the research meets ethical guidelines and adheres to the legal requirements of China. This study was
registered in the Chinese Clinical Trial Registry (ChiCTR-POC-17010431). All participants had signed the informed
consent form when they first visited the outpatient clinic.

Variables and Definitions

Age, sex, body mass index (BMI), smoking status, pulmonary function tests, COPD assessment test (CAT) score,
Modified Medical Research Council (mMRC) dyspnea scale, number of acute exacerbations (AE) in the past year, the
severity of AE (moderate or severe), and inhaled drug prescription were collected at baseline. Smoker was defined as
current or past smoking history of over 10 packs per year. Patients who had sustained abstinence for more than 6 months
were former smokers.'® Never-smokers were defined as those who had a lifetime exposure to no more than 100 cigarettes
or no more than 10 packs per year.'” Moderate exacerbation was defined as those requiring a prescription for oral
corticosteroid and/or antibiotic. Severe exacerbation (hospitalization) required hospital management including emergency
visits or admissions.’
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FEV; and FVC were measured by spirometry and predicted values were calculated according to the European
Respiratory Society guidelines.'® COPD disease severity was classified using the GOLD guidelines and was divided into
1-4 stages.” The CAT was an eight-item questionnaire that evaluated the health status of COPD patients.'” The mMRC
was used to measure the severity of dyspnea, which is an important symptom in many COPD patients.>* GOLD 2017
ABCD groups were defined as follows: group A (less than two moderate AEs which do not lead to hospitalization, and
mMRC less than 2 or CAT less than 10); group B (less than two moderate AEs which do not lead to hospitalization, and
mMRC no less than 2 or CAT no less than 10); group C (no less than two moderate AEs or no less than one
hospitalization, and mMRC less than 2 or CAT less than 10); group D (no less than two moderate AEs or no less than
one hospitalization, and mMRC no less than 2 or CAT no less than 10).> According to the GOLD 2017 classification, we
used a classification based on a composite of COPD disease severity and the GOLD 2017 ABCD group resulting in 16
subgroups (1A to 4D).” Now, GOLD 2023 proposed a further developed ABCD joint assessment tool, which identifies
the clinical relevance of the exacerbations of the disease and is independent of the patient’s symptom level. GOLD 2023
ABE groups were defined as follows: group A (less than two moderate AEs which do not lead to hospitalization, and
mMRC less than 2 or CAT less than 10); group B (less than two moderate AEs which do not lead to hospitalization, and
mMRC no less than 2 or CAT no less than 10); group E (no less than two moderate AEs or no less than one
hospitalization).'> According to the above 16 subgroups classifying from 1A to 4D, we used a classification based on
a composite of COPD disease severity and GOLD 2023 ABE group, resulting in 12 subgroups (1A to 4E).

Patients were followed up every 6 months after their first registration in the outpatient healthcare database. The
number of exacerbations during 6 months, the severity of exacerbation (moderate or severe), and survival status were
collected per follow-up. All-cause mortality was defined as the outcome. Overall survival was defined as the length of
time from the first visit to the outpatient clinic to death or last contact. These were obtained from personal follow-up. The
study endpoint is death or the last routine follow-up before October 31, 2022.

Sample Size Estimation

The sample size was calculated by using PASS 15.0 in the section of Cox regression. We used the mortality as 6.70%, the
hazard ratio of the GOLD 2017 group as 1.18 obtained from the pre-experiment, set the interval type as two-sided, and
entered the power as 0.80 and the alpha (two-sided) as 0.05. Finally, the sample we acquired was 2,428.

Statistical Analysis

The univariable analysis of hospitalization rate and mortality was performed using Chi-square analysis. Multivariable
logistic regression analyses were used for the analysis of hospitalization risk. Multivariable Cox regression analyses were
used for mortality analysis. The odds ratio (OR), hazard ratio (HR), and 95% confidence intervals (CI) were estimated using
regression analysis. Area under the receiver operating characteristic (ROC) curve (AUC) was used to assess the predictive
power of different GOLD groups for AE and hospitalization. A method developed by J. A. Hanley and B. J. McNeil was
used to compare the above ROC curves derived from the same subjects.?' The net reclassification index (NRI), integrated
discrimination improvement (IDI), Concordance index (C-index), and/or area under the time-dependent ROC curve (time-
dependent AUC) were used to evaluate the discriminative ability of death between different GOLD group classifications.
Changes in NRI and IDI were used to compare the accuracy of mortality prediction between the 2017 and 2023 GOLD
group classifications. A higher C-index or time-dependent AUC value represents a higher ability to predict death. All the
analyses were performed with the statistical software packages R 4.1.2 (http://www.R-project.org, The R Foundation) and

Free Statistics software version 1.7.1. A P-value less than 0.05 was considered to be statistically significant.

Results

A total of 2,499 participants were included for analysis. Of the 2,499 COPD patients, 87.0% were male, with a mean age
of 63.2+8.2 years, and a mean FEV % predicted of 53.1+20.8%. According to the classification of GOLD 2017 ABCD
groups, group A accounts for 8.4%, group B accounts for 44.8%, group C accounts for 2.9%, and group D accounts for
43.9%. According to the new classification of GOLD 2023 ABE groups, group A accounts for 8.4%, group B accounts
for 44.8%, and group E accounts for 46.8%. The distribution of 16 subgroups (1A to 4D) and 12 subgroups (1A to 4E),
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based on a composite of COPD disease severity and GOLD group, were summarized in Supplement Table 1. As shown
in Table 1, there were significant differences in age, BMI, smoking status, FEV% predicted, COPD severity, CAT,
mMRC, the incidence of AE, and severe AE frequency in the past year between ABE groups.

Overall, the mortality during follow-up was 7.0%. The median follow-up time was 38.0 months (range=4-68 months)
in this study. During follow-up, there were significant differences in the percentage of AE/severe AE frequency in first-
year follow-up and survival time between ABE groups (Table 1). The rate of hospitalization during the first-year follow-
up was higher in group D than in groups A and B. However, there was no significant difference between ABC groups in
the rate of hospitalization (Figure 1A). The rate of hospitalization during the first-year follow-up was higher in group
E than in groups A and B (Figure 1B). In Table 2, after adjusting for sex, age, BMI, smoking status, and GOLD severity,
COPD patients in group E (HR=1.57, 95% CI=1.07~2.30, P=0.02) had a higher risk of hospitalization than group
A according to the new classification of GOLD 2023 ABE groups, and patients in group D (HR=1.60, 95%
CI=1.09~2.35, P=0.015) had a higher risk of hospitalization than group A according to the classification of GOLD
2017 ABCD groups. However, there was no difference in the risk of hospitalization between groups C and A in COPD
patients (P=0.606).

As presented in Figure 1C, the mortality was higher in group D than in groups A and B, and higher in group B than group
A. The mortality was higher in group E than in groups A and B, and group B was higher than group A (Figure 1D). The
multiple Cox regression showed that patients in group E (HR=6.29, 95% CI=1.53~25.79, P=0.011) and group B (HR=5.34,
95% CI=1.30~21.94, P=0.02) had a higher risk of mortality than group A according to the classification of GOLD 2023

Table | Comparison of Demographic and Clinical Characteristics at Baseline, and Clinical Outcome During Follow-Up in
COPD Patients in the New GOLD 2023 Group

Variables Total Group A Group B Group E P-value
(n=2,499) (n=210) (n=1,119) (n=1,170)

Baseline

Male, n (%) 2,175 (87.0) 191 (91.0) 961 (85.9) 1,023 (87.4) 0.114

Age, Mean+SD 63.2+8.2 61.08.1 62.8+8.2 64.0£8.1 <0.001*

BMI, MeantSD 22.6+3.5 23.4+3.0 22.9+3.4 22.2+3.5 <0.001*

Smoking status, n (%) <0.001*

Non-smoker 418 (16.7) 24 (11.4) 192 (17.2) 202 (17.3)

Current Smoker 1275 (51.0) 132 (62.9) 593 (53.0) 550 (47.0)

Former Smoker 806 (32.3) 54 (25.7) 334 (29.8) 418 (35.7)
Post-FEV,/FVC%, Mean+SD 46.8+12.2 55.2£10.2 47.5%12.2 44.7£11.9 <0.001*
Post-FEV,% predicted, Mean+SD 53.1+20.8 69.1£19.3 54.3+20.2 49.1£20.1 <0.001*
COPD severity, n (%) <0.001*

Stage | 266 (10.6) 60 (28.6) 115 (10.3) 91 (7.8)

Stage 2 1,035 (41.4) 117 (55.7) 504 (45.0) 414 (35.4)

Stage 3 856 (34.3) 30 (14.3) 379 (33.9) 447 (38.2)

Stage 4 342 (13.7) 3 (1.4 121 (10.8) 218 (18.6)

CAT, Mean+SD 15.5£6.6 6.2+2.4 15.7£5.5 17.1£6.7 <0.001*
mMRC, Mean+SD 2.1x1.0 0.7+0.4 2.1+0.9 2.3%1.0 <0.001*
Exacerbation in the past year, n (%) 1,388 (55.5) 29 (13.8) 189 (16.9) 1,170 (100) <0.001*
Severe exacerbation in the past year, n (%) 818 (32.7) 0 (0) 0 (0) 818 (69.9) <0.001*
Outcome

Exacerbations in the first year, n (%) 853 (34.1) 64 (30.5) 296 (26.5) 493 (42.1) <0.001*
Severe exacerbation in the first year, n (%) 571 (22.8) 39 (18.6) 187 (16.7) 345 (29.5) <0.001*
Days followed up, Mean+SD 39.9+8.2 41.1£6.7 40.3+8.0 39.248.6 <0.001*
Death, n (%) 175 (7.0) 2 (1.0) 72 (6.4) 101 (8.6) <0.001*

Notes: * Statistical significance was determined at a P-value less than 0.05.

Abbreviations: COPD, chronic obstructive pulmonary disease; BMI, body mass index; FEV, forced expiratory volume in | second; FVC, forced vital capacity;
CAT, COPD assessment test; mMRC, modified medical research council dyspnea Scale; COPD severity and ABE group were classified using Global Initiative
for Chronic Obstructive Lung Disease (GOLD) criteria.
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Figure | Comparison of hospitalization rate and mortality within GOLD 2017 ABCD groups and GOLD 2023 ABE groups in COPD patients.

Notes: (A) Comparison of hospitalization rate during first-year follow-up within GOLD 2017 ABCD four groups in COPD patients. (B) Comparison of hospitalization rate
during first-year follow-up within GOLD 2023 ABE three groups in COPD patients. (C) Comparison of mortality within GOLD 2017 ABCD four groups in COPD patients.
(D) Comparison of mortality within GOLD 2023 ABE three groups in COPD patients. * P<0.05.

Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD, group was classified using Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria;
ns, not significant.

ABE groups. According to the classification of GOLD 2017 ABCD groups, patients in group D (HR=6.54, 95%
CI=1.59~26.87, P=0.009) and group B (HR=5.42, 95% CI=1.32~22.25, P=0.019) had a higher risk of mortality than
group A. But there was no difference in the risk of mortality between group C and group A in COPD patients (Table 3).
In Figure 2, both AUCs for AE during the first-year follow-up were 0.59 (95% CI=0.57-0.61) for the GOLD 2023
and GOLD 2017 groups (P=0.062). Both AUCs for severe AE (hospitalization) during the first-year follow-up were 0.59

Table 2 Multiple Logistic Regression for Hospitalization of GOLD 2023 and GOLD 2017 Group in COPD

Variable Crude OR (95% CI) Crude P-value | Adjusted OR (95% ClI) | Adjusted P-value
Model |
GOLD 2023

Group A Reference

Group B 0.88 (0.60—-1.29) 0.511 0.80 (0.54-1.18) 0.259

Group E 1.83 (1.27-2.65) 0.001* 1.57 (1.07-2.30) 0.020%*
Sex

Female Reference

Male 1.26 (0.94-1.69) 0.118 1.10 (0.73-1.66) 0.639
Age 1.04 (1.02—1.05) <0.001* 1.03 (1.02-1.05) <0.001*
BMI 0.96 (0.93-0.98) 0.001* 0.98 (0.95-1.01) 0.159
Smoking status

Non-smoker Reference

Current Smoker 1.16 (0.88-1.52) 0.298 1.09 (0.75-1.57) 0.660

Former Smoker 1.37 (1.03-1.82) 0.033* 1.09 (0.74-1.61) 0.662
COPD severity

Stage | Reference

Stage 2 1.40 (0.98-2.00) 0.063 1.30 (0.90-1.87) 0.158

Stage 3 1.50 (1.04-2.15) 0.028* 1.28 (0.88-1.86) 0.203

Stage 4 2.27 (1.52-3.37) <0.001* 1.83 (1.20-2.78) 0.005*
Model 2
GOLD 2017

Group A Reference

Group B 0.88 (0.60-1.29) 0.511 0.80 (0.54-1.18) 0.266

Group C 1.15 (0.59-2.25) 0.674 1.19 (0.61-2.34) 0.606

Group D 1.88 (1.30-2.73) 0.001* 1.60 (1.09-2.35) 0.015*

(Continued)
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Table 2 (Continued).

Variable Crude OR (95% CI) Crude P-value | Adjusted OR (95% CI) | Adjusted P-value
Sex

Female Reference

Male 1.26 (0.94-1.69) 0.118 1.10 (0.73-1.65) 0.648
Age 1.04 (1.02—1.05) <0.001* 1.03 (1.02-1.05) <0.001*
BMI 0.96 (0.93-0.98) 0.001* 0.98 (0.95-1.01) 0.161
Smoking status

Non-smoker Reference

Current Smoker I.16 (0.88—1.52) 0.298 1.10 (0.76—1.59) 0.629

Former Smoker 1.37 (1.03-1.82) 0.033* 1.10 (0.75-1.62) 0.631
COPD severity

Stage | Reference

Stage 2 1.40 (0.98-2.00) 0.063 1.28 (0.89-1.85) 0.177

Stage 3 1.50 (1.04-2.15) 0.028* 1.25 (0.86-1.83) 0.244

Stage 4 2.27 (1.52-3.37) <0.001* 1.79 (1.17-2.73) 0.007*

Note: Adjusted for sex, age, BMI, smoking status, and GOLD severity. * Statistical significance was determined at a P-value less than 0.05.
Abbreviations: COPD, chronic obstructive pulmonary disease; BMI, body mass index; COPD severity, and the group were classified using
Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria; OR, Odds Ratio; Cl, confidence interval.

Table 3 Multiple Cox Regression for Mortality of GOLD 2023 and GOLD 2017 Group in COPD

Variable Crude HR (95% CI) Crude P-value Adjusted HR (95% CI) Adjusted P-value
Model |
GOLD 2023

Group A Reference

Group B 6.91 (1.69-28.16) 0.007* 5.34 (1.30-21.94) 0.020%*

Group E 9.49 (2.34-38.49) 0.002%* 6.29 (1.53-25.79) 0.01I*
Sex

Female Reference

Male 1.33 (0.82-2.17) 0.249 1.37 (0.72-2.61) 0.333
Age 1.07 (1.05-1.09) <0.001* 1.07 (1.05-1.09) <0.001*
BMI 0.91 (0.87-0.95) <0.001* 0.94 (0.90-0.99) 0.013*
Smoking status

Non-smoker Reference

Current Smoker 1.12 (0.72-1.73) 0.622 0.92 (0.52-1.62) 0.771

Former Smoker 1.26 (0.8-1.99) 0.327 0.79 (0.44-1.41) 0.420
COPD severity

Stage | Reference

Stage 2 1.40 (0.73-2.66) 0.309 1.04 (0.54-1.99) 0.906

Stage 3 1.88 (0.99-3.56) 0.053 1.24 (0.65-2.38) 0.516

Stage 4 2.98 (1.53-5.81) 0.001* 2.01 (1.01-4.00) 0.047*
Model 2
GOLD 2017

Group A Reference

Group B 6.91 (1.69-28.15) 0.007* 5.42 (1.32-22.25) 0.019*

Group C 2.94 (0.41-20.86) 0.281 3.10 (0.44-22.02) 0.258

Group D 9.94 (2.45-40.32) 0.001* 6.54 (1.59-26.87) 0.009*
Sex

Female Reference

Male 1.33 (0.82-2.17) 0.249 1.37 (0.72-2.6) 0.340

(Continued)
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Table 3 (Continued).

Variable Crude HR (95% CI) Crude P-value Adjusted HR (95% CI) Adjusted P-value
Age 1.07 (1.05-1.09) <0.001* 1.07 (1.05-1.09) <0.001*
BMI 0.91 (0.87-0.95) <0.001* 0.94 (0.90-0.99) 0.013*
Smoking status

Non-smoker Reference

Current Smoker 1.12 (0.72-1.73) 0.622 0.93 (0.53-1.64) 0.811

Former Smoker 1.26 (0.80-1.99) 0.327 0.80 (0.44-1.44) 0.453
COPD severity

Stage | Reference

Stage 2 1.40 (0.73-2.66) 0.309 1.01 (0.53-1.93) 0.975

Stage 3 1.88 (0.99-3.56) 0.053 1.19 (0.62-2.28) 0.603

Stage 4 2.98 (1.53-5.81) 0.001* 1.91 (0.96-3.82) 0.067

Note: Adjusted for sex, age, BMI, smoking status, and GOLD severity. * Statistical significance was determined at a P-value less than 0.05.
Abbreviations: COPD, chronic obstructive pulmonary disease; BMI, body mass index; COPD severity and group was classified using Global
Initiative for Chronic Obstructive Lung Disease (GOLD) criteria; HR, Hazard Ratio; Cl, confidence interval.

(95% CI=0.57-0.61) for the GOLD 2023 and GOLD 2017 groups (P=0.070). As presented in Figure 3A and B, the value
of time-dependent AUC and C-index predicting 3-/4-/5-year all-cause mortality is slightly higher in the GOLD 2017
group ABCD classification than the GOLD 2023 group ABE classification. The changes in NRI and IDI were used to
compare the accuracy of mortality between the classification of GOLD 2023 ABE groups and the classification of GOLD
2017 ABCD groups. As shown in Table 4, the changes in NRI and IDI were less than zero between these two
classifications. But there is no difference in the time-dependent AUC and C-index predicting all-cause mortality between
the classification of GOLD 2017 A1-D4 16 subgroups and GOLD 2023 A1-E4 12 subgroups (Figure 3C and D). The
similarity trend was also found in the NRI and IDI analysis between 16 subgroups (A1-D4) and 12 (A1-E4) subgroups.

A predicting exacerbation during first-year follow-up B predicting hospitalization during first-year follow-up
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Figure 2 ROC curve analysis between GOLD 2017 group ABCD classification and 2023 group ABE classification in predicting exacerbation and hospitalization in COPD patients.
Notes: (A) Comparison of ROC curves between GOLD 2017 group ABCD classification and GOLD 2023 group ABE classification in predicting exacerbation in COPD patients.
(B) Comparison of ROC curves between GOLD 2017 group ABCD classification and GOLD 2023 group ABE classification in predicting hospitalization in COPD patients.
Abbreviation: COPD, chronic obstructive pulmonary disease; GOLD group was classified using Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria;
ROC, receiver operating characteristic; AUC, area under receiver operating characteristic curve; AE, acute exacerbation.
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Figure 3 Time-dependent ROC curve and C-index analysis between GOLD 2017 and 2023 group classification in predicting all-cause mortality.

Notes: (A and B) Time-dependent ROC curve (A) and C-index (B) analysis between GOLD 2017 ABCD group and GOLD 2023 ABE group in predicting all-cause
mortality; (C and D) Time-dependent ROC curve (C) and C-index (D) analysis between GOLD 2017 |A—4D group and GOLD 2023 | A—4E group in predicting all-cause
mortality.

Abbreviations: COPD, chronic obstructive pulmonary disease; GOLD group was classified using Global Initiative for Chronic Obstructive Lung Disease (GOLD) criteria;
ROC, receiver operating characteristic; AUC, area under receiver operating characteristic curve; C-index, concordance index.

Discussion
Our study revealed that the new GOLD 2023 classification based on ABE groups did not predict mortality better than the
earlier 2017 ABCD classifications. The predictive ability of the new 12-subgroup (1A—4E) classification for mortality is
similar to that of the earlier GOLD 2017 16-subgroup (A1-4D) classification.

We found that the risk of first-year follow-up hospitalization in Group D (high exacerbation risk) was significantly
higher than that in groups A and B (low exacerbation risk). Previous studies have also demonstrated patients with high
exacerbation risk (severe or frequent AE) in the past had a higher risk of exacerbation and/or hospitalization,”” >* which
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Table 4 NRI and IDI Analysis Between GOLD 2023 ABE Group and GOLD
2017 ABCD Group in Mortality Prediction in COPD

Item Estimate 95% Confidence P-value

Interval

Mortality (ABE VS ABCD)

IDI -0.001 -0.002-0 0.010%
NRI (continuous) ~0.160 ~0.239-0.064 <0.001*
Mortality (Al-El VS Al-D4)
IDI 0.001 0-0.003 0.100
NRI (continuous) 0.138 ~0.065-0.197 0.269

Notes: * Statistical significance was determined at a P-value less than 0.05.
Abbreviations: NRI, net reclassification improvement; IDI, integrated discrimination improvement.

may explain the above results. In addition, there was no obvious difference in the hospitalization risk between groups C
and A in COPD patients. One of the possible explanations for this result may be related to group C patients with lower
symptoms usually leading to a lower risk of exacerbation.”> Moreover, the CHAIN cohort study presented that the
patients of group C have poor stability, and more than 70% of them are converted to groups A and B during first-year
follow-up, which may provide another explanation.”® The new GOLD 2023 report released in November 2022 combines
groups C and D as group E based on high exacerbation risk. The risk of hospitalization during first-year follow-up was
higher in group E than in groups A and B, and we think the explanation of the above result was similar to the
interpretation in group D described above. The predicted ability of severe exacerbation to result in hospitalization during
the first-year follow-up was equal for the GOLD 2023 group ABE classification and GOLD 2017 group ABCD
classification, with AUC values around 0.6 which was similar to the results reported in the previous study.® These
above results showed that the GOLD 2023 group classification combines groups C and D as group E did not reduce the
predictive ability of GOLD group classification for the risk of hospitalization, but further simplified the clinical
assessment.

Two large cohort studies exhibited that the order of mortality risk in GOLD 2017 ABCD grouping from low to high
was group A, group C, group B and group D.”'* The survival analysis of the GOLD 2017 group classification presented
a higher mortality risk in group D than in groups B and A, and a higher mortality risk in group B than group A, consistent
with the above previous studies. Besides this, we found no significant difference between group C and ABD groups of
mortality in COPD patients. The HUNT study presented that the mortality was generally similar in groups C and D,
which was similar to the result of our study.?” Furthermore, a cohort study presented that the majority of patients in group
C were converted to groups A and B during follow-up, which may lead to similar mortality between groups C and A or
group.”®*® In our adjusted Cox regression, the risk of death in groups E and B was significantly higher than in group
A. Such trends in mortality risk were consistent with previous studies that reported that COPD patients with higher
symptom burden or high exacerbation risk were associated with higher mortality.>***° In this cohort, only 2.88% of
COPD patients were classified into group C, and several previous studies also found that the proportion of patients in
group C was less than 5%.'*"'* The GOLD 2023 combines groups C and D as group E based on high exacerbation risk.'>
This real-world cohort study revealed that the all-cause mortality increased gradually from GOLD group A to E. We
believe that, compared with the 2017 GOLD group ABCD classification, the number of 2023 GOLD group ABE
classification is reduced, the clinical classification will be easier to operate, and the prognosis evaluation between
different groups will be easier to understand.

The time-dependent AUC value of all-cause mortality in GOLD 2023 groups ABE classification and GOLD 2017
group ABCD classification were between 0.54-0.60 which was similar to the results reported in the previous study.®’
Furthermore, the C-index, time-dependent ROC curve, and IDI and NRI analysis both found that the GOLD 2017 group
ABCD classification had slightly better mortality discrimination than the GOLD 2023 group ABE classification.
However, a previous study revealed that the predictive ability of the GOLD 2023 group ABE classification for mortality
is similar to that of the GOLD 2017 group ABCD classification.*® This study included 782 patients with FEV1%
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predicted of less than 60% who visited the Czech Respiratory Care Center from February 2013 to December 2016. The
different populations of COPD patients and the relatively small sample in this study may lead to different research results
from ours. Additionally, we found that, when using a composite of GOLD stages and GOLD groups, the discriminate
predictive power of the GOLD 2023 A1-4E 12-subgroup classification is similar for mortality to the earlier GOLD 2017
A1-4D 16-subgroup classification. From the above results, we temporarily found no evidence that the GOLD 2023 group
ABE classification had better predictive power for mortality than the GOLD 2017 group ABCD classification.
Furthermore, the AUC values for exacerbation and mortality in the GOLD group classification were around 0.60,
which did not provide sufficient predictive accuracy for individual risk assessment.

Our study also has several limitations. All patients were from one center, but our subjects included COPD patients in
stages 1-4, and the study population was collected in eight provinces and 36 cities in China, which helped to improve the
representation of COPD patients to some extent. Moreover, only 2.88% of COPD patients were classified into group C in
this real-world cohort, which may be related to the characteristics of the population with COPD in China, and several

previous studies also found that the proportion of patients in group C was less than 5%.'*'

Conclusion

The risk of hospitalization during first-year follow-up was higher in group E than in groups A and B. The all-cause
mortality increased gradually from GOLD group A to E. The predicted ability of severe exacerbation to result in
hospitalization during the first-year follow-up was equal for the GOLD 2023 group ABE classification and the GOLD
2017 group ABCD classification. The GOLD 2023 classification based on ABE groups did not predict mortality better
than the earlier 2017 ABCD classifications. The new 12-subgroup (1A—4E) classification combining the GOLD 1-4
staging and grouping performed similarly discriminate predictive power for mortality to the earlier GOLD 2017 16-
subgroup (A1-4D) classification.

Abbreviations

GOLD, Global Initiative for Chronic Obstructive Lung Disease; COPD, chronic obstructive pulmonary disease; FEV|,
forced expiratory volume in 1 second divided; FVC, forced vital capacity; BMI, body mass index; CAT, COPD
assessment test; mMRC, modified Medical Research Council; AE, acute exacerbation; OR, odds ratio; HR, hazard
ratio; CI, confidence intervals; ROC, receiver operating characteristic; AUC, area under the receiver operating char-
acteristic curve; NRI, net reclassification index; IDI, integrated discrimination improvement; C-index, concordance
index.
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