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Introduction: Recently, the Global Initiative for Chronic Obstructive Lung Disease (GOLD) has published an update on the Global 
Strategy for Prevention, Diagnosis and Management of COPD, introducing a new classification of chronic obstructive pulmonary 
disease (COPD). Our aim was to assess the prognostic value of the new GOLD classification system in comparison with the previous 
GOLD classification systems (GOLD stages I–IV and GOLD groups A-D) and the BODE index.
Methods: We used the data of 784 patients with COPD from the Czech Multicenter Research Database of COPD. Patient survival 
was analyzed with the use of Kaplan–Meier estimate and Cox model of proportional risks. ROC analysis and area under curve (AUC) 
were used for comparison of GOLD classifications and BODE index. The analyses were performed with the use of software R (version 
4.2.0).
Results: We analyzed data of 782 patients with complete data on GOLD classifications. The study population comprised 72.9% of 
men, 89.1% current or former smokers, with a mean age of 66.6 years, a mean BMI of 27.4 and a mean FEV1 44.9% of predicted. 
Probability of 5-year survival differed by GOLD classification. Application of the 2023 GOLD classification showed increased risk of 
death in group B (HR 1.82, 95% CI 1.14–2.92; p = 0.013) and in group E (HR 2.48, 95% CI 1.54–3.99; p˂0.001). The ROC analysis 
showed that the overall prognostic value of the 2023 GOLD classification was similarly weak to previous A-D GOLD classification 
schemes (AUCs 0.557–0.576) and was lower compared to the GOLD 1–4 system (AUC 0.614) and even lower when compared to the 
BODE index (AUC 0.715).
Conclusion: We concluded that the new GOLD classification system has poor prognostic properties and that specific prediction tools 
(eg, the BODE index) should be used for mortality risk assessment.
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Introduction
By January 2023, the Global Initiative for Obstructive Lung Disease (GOLD) has published an update on its flagship 
document, the Global Strategy for Prevention, Diagnosis and Management of COPD, briefly the 2023 GOLD Report. 
Among other new conceptual elements of the document, a new classification of chronic obstructive pulmonary disease 
(COPD) has been proposed, limiting the case classification to only three groups/categories, based on symptoms degree 
and exacerbation history.1 The three categories include group A (oligo-/asymptomatic patients with an annual up to one 
moderate exacerbation), group B (symptomatic patients with an annual up to one moderate exacerbation) and group 
E (patients with an annual rate of ≥1 severe or ≥2 moderate exacerbations, regardless of symptoms degree).1
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Despite the new GOLD classification of COPD is not intended for use as a prognostic tool, clinicians expect at least 
basic prognostic properties when using any disease classification system. Previous works reported that the prognostic 
properties of the latest GOLD classification were poor.2–4 Instead, composite multifactorial predictive tools should be 
used to assess the long-term mortality risk. Of these, the BODE index has gained the widest international use among 
clinicians, with well-documented excellent prognostic power.5

In this study, we aimed to assess the prognostic value of the new GOLD classification system in a head-to-head 
comparison with the previous GOLD classification systems (GOLD stages I–IV and GOLD groups A-D) and with the 
BODE index.

Methods
Study Population
For the purpose of this study, we used the data from the Czech Multicenter Research Database of COPD (CMRD) 
comprising individual data of 784 patients with forced expiratory volume in 1 second (FEV1) ˂60% of predicted value.

A detailed description of the CMRD cohort was published previously.6 Briefly, CMRD was a prospective multicenter 
study aiming to assess pattern of morbidity and mortality in patients with moderate to severe COPD.6 The CMRD project 
was registered at ClinicalTrials.gov (identifier number NCT01923051) and at the Czech Republic State Institute for Drug 
Control (identifier number 1301100001). Patient recruitment took place at fourteen centers providing respiratory care 
between February 2013 and December 2016. The patients were followed up for five years since recruitment or until 
death; the 5-year follow-up was completed in December 2021.

The assessed parameters included data on patient history, demographics, lung function tests, quality of life measures, 
symptoms assessment, details on treatment, and others.

Statistical Analyses
Categorical parameters were described by absolute and relative frequencies. The number of patients with available data is 
presented. Relative frequencies were calculated from valid data. Continuous parameters were described by valid N, mean 
(standard deviation = SD) and median (interquartile range = IQR). Differences of categorical parameters between groups 
were tested by Pearson chi-square test or Fisher exact test. Differences of continuous parameters between the two groups 
were tested by the Mann–Whitney U-test and between more groups by the Kruskal–Wallis test.

Patient survival was analyzed with the use of Kaplan–Meier estimate and Cox model of proportional risks. Estimates 
of survival probability, survival median and hazard ratios (HR) were supplemented with 95% confidence intervals (CI). 
ROC analysis and area under curve (AUC) were used for comparison of GOLD classifications and BODE index.

Finally, Kaplan–Meier estimates were calculated for GOLD stages and GOLD groups A-B-E.
The analyses were performed with the use of software R (version 4.2.0). All hypotheses were tested on 5% level of 

significance.

Results
We analyzed data of 782 patients with complete data on GOLD classifications. The study population comprised 72.9% of 
men, 89.1% current or former smokers, with a mean age of 66.6 years and a mean BMI of 27.4. Further characteristics of 
the cohort are summarized in Table 1.

Probability of long-term (5-year) survival differed by GOLD classification. Application of the new 2023 GOLD 
classification showed increased risk of death in group B (HR 1.82, 95% CI 1.14–2.92; p = 0.013) and in group E (HR 
2.48, 95% CI 1.54–3.99; p˂0.001).

The ROC analysis showed that the overall prognostic value of the new 2023 GOLD classification was similarly weak 
to previous A-D GOLD classification schemes (AUCs 0.557–0.576) and was lower compared to the GOLD 1–4 system 
(AUC 0.614) and even lower when compared to BODE index (AUC 0.715) (Table 2 and Figure 1).
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Table 1 Basic Characteristics of the Cohort

Number of Patients

Sex, n (%)

Female 212 (27.1)

782

Male 570 (72.9)

Age at inclusion 66.6 (9.2)

BMI 27.4 (6.2)

Smoking, n (%)

Current-smoker 159 (20.3)

Ex-smoker 538 (68.8)

Non-smoker 85 (10.9)

mMRC, n (%)

0 37 (4.7)

1 144 (18.4)

2 310 (39.6)

3 165 (21.1)

4 126 (16.1)

CAT 16.0 (7.8) 775

Symptoms, n (%)

782
Fatigue 369 (47.7)

Cough 562 (71.9)

Expectoration 453 (57.9)

Sputum 46 (5.9)

Lung functions

782FEV1 (% predicted) 44.9 (11.7)

FVC (% predicted) 68.6 (17.6)

FEV1/FVC (%) 0.53 (0.12)

TLco (% predicted) 52.4 (21.9) 509

6MWD (m) 331.3 (131.7)
5986MWD (% predicted) 61.9 (24.4)

Notes: Categorical parameters are described by absolute (relative) frequencies. Relative frequencies are 
calculated from valid data. Continuous variables are described by valid N and mean (standard deviation). 
Abbreviations: CAT, COPD assessment test; FEV1, forced expiratory volume in 1 second; FVC, 
forced vital capacity; FEV1/FVC, Tiffeneau index; m, meters; mMRC, modified Medical Research Council 
dyspnea scale; n, number of patients; TLco, diffusion capacity of the lungs for carbon monoxide; 6MWD, 
distance covered during 6-minute walk test.

Table 2 Results of the ROC Analysis Comparing Prognostic 
Properties of GOLD Classifications and BODE Index

AUC (95% CI) P

GOLD (1–4) 0.614 (0.577–0.651) <0.001

GOLD 2011 (A–D) 0.576 (0.543–0.609) <0.001

GOLD 2017 (A–D) 0.557 (0.521–0.592) 0.006

GOLD 2023 (A–E) 0.557 (0.521–0.592) 0.006

BODE index 0.715 (0.675–0.756) <0.001

Note: Statistically significant changes are indicated in bold. 
Abbreviations: AUC, area under the curve; BODE, acronym for Body mass 
index, Obstruction, Dyspnea and Exercise tolerance; GOLD, the Global 
Initiative for Chronic Obstructive Lung Disease; 95% CI, 95% confidence 
interval.
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Survival analysis according to combinations of GOLD stages (I–IV) and 2023 GOLD groups revealed the highest 
probability of 5-year survival in group A patients (71–100%) while highest probability of death was noted in subgroups 
3E, 4E and 4B (60%, 60% and 68%, respectively) (Supplementary Table and Supplementary Figure).

Discussion
The main finding of this study was that the new 2023 GOLD (A-B-E) classification system has comparably weak ability 
to predict risk of mortality in COPD patients as the previous GOLD classifications.

Prognosis assessment is an important issue in the management of chronic diseases as it identifies high-risk patients 
deserving of focused therapeutic effort. While in other chronic disorders, disease staging/classification is usually 
associated with prognosis, eg, the NYHA classes of CHF, the CKD classification of chronic renal failure or the TNM 
Classification of Malignant Tumors, the GOLD classification of COPD lost part of its prognostic power with shifting 
from GOLD stages (I–IV) to groups (A-D).2–4

Poor prognostic value of the GOLD A-D classification systems has been demonstrated previously.2–4 This finding 
relates to the determinants of the latest classification schemes, namely to symptoms degree and exacerbation history. Both 
exacerbations of COPD and symptoms are known to be associated with mortality risk.5,7 However, the COPD-specific 
complex/multidimensional instruments proved to be more accurate in terms of prognosis assessment, comprising various 
factors with variable strength of association with mortality risk. These include FEV1, distance walked during 6-minute 
walk test (for BODE index)5 or age, diffusion capacity of the lungs for carbon monoxide and chronic heart failure (CHF) 
in patient history (for the CADOT index).8 In our previous study, we demonstrated that the c-statistics (a parameter equal 
to the AUC in ROC analysis) of the BODE index and the CADOT index were significantly higher (0.677–0.799 and 
0.701–0.842)8 when compared to the AUCs of GOLD classifications in the current study (0.557–0.576). In another 
Spanish work, the c-statistic of the original and recalculated BODE index was 0.61.9

Figure 1 ROC analysis with comparison of all GOLD classifications and the BODE index.
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Of the available pharmacological and non-pharmacological therapies, only a few of them decrease the risk of 
mortality, including smoking cessation, domiciliary long-term oxygen therapy, home non-invasive ventilation, alpha-1 
antitrypsin augmentation therapy, lung-volume reduction surgery and lung transplant.10–15 While smoking cessation 
interventions can be performed in each patient and irrespective of disease severity, the other therapeutic options are 
limited to the small number of COPD patients with specific disease patterns and satisfying predefined indication 
criteria.16 These patients are more prevalent in high-risk subpopulation. It is therefore important to identify high-risk 
patients among the general COPD population.

One of the possible strategies is to combine various factors with relevance to mortality risk. As demonstrated in our 
previous studies, a combination of multiple factors may increase the prognostic value.5,8,17 In this recent study, we 
combined GOLD stages and groups A-B-E, identifying subgroups 3E, 4E and 4B as clearly high-risk, while oligosymp-
tomatic patients (letter A subgroups - 2A, 3A and 4A) were at relatively low risk of 5-year mortality. Alongside the 
multidimensional instruments, new prognostic factors emerged recently, including physical capacity (PC).18 It was found 
that patients with COPD with a decreased PC had a significantly higher long-term mortality risk, regardless of the level 
of physical activity.18 Presumably, combining GOLD groups and PC could increase the prognostic ability, similarly to 
our previous work where we combined GOLD groups and arterial blood gases, clearly increasing prognostic value at 
least in GOLD group B.17

Limitations of this study include: a potential selection bias (the CMRD cohort is composed of patients with moderate- 
to-severe COPD with FEV1< 60% predicted), and a potential gender bias (the cohort included 73% of men).

Conclusion
We concluded that the new GOLD classification system has poor prognostic properties and that specific prediction tools 
(eg, the BODE) should be used for mortality risk assessment.

Abbreviations
AUC, area under the curve; BMI, body mass index; BODE, acronym for Body mass index, Obstruction, Dyspnea and 
Exercise tolerance; CADOT, Chronic heart failure, Age, Dyspnea, Obstruction and Diffusing capacity of the lungs for 
carbon monoxide; CI, confidence interval; CKD, chronic kidney disease; CMRD, Czech Multicenter Research Database 
of COPD; COPD, chronic obstructive pulmonary disease; HR, hazard ratio; CHF, chronic heart failure; GOLD, Global 
Initiative for Chronic Obstructive Lung Disease; IQR, interquartile range; NYHA, New York Heart Association; PC, 
physical capacity; SD, standard deviation; TNM, TNM Classification of Malignant Tumors.

Study Registration
The CMRD project has been registered at ClinicalTrials.gov with the identifier NCT01923051. Website: https://chopn. 
registry.cz/index-en.php.

Data Sharing Statement
The datasets analyzed during the study are available from the corresponding author on a reasonable request.
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