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GOLD 2025

“Putting It All Together”



Definition

GOLD 2025

“COPD is a heterogeneous lung condition characterized by chronic respiratory symptoms 

(dyspnea, cough, sputum production and/or exacerbations) due to abnormalities of the airways 
(bronchitis, bronchiolitis) and/or alveoli (emphysema) that cause persistent, often progressive, 
airflow obstruction.”

-GOLD 2025(since 2023)



Diagnosis

GOLD 2025

“the presence of non-fully reversible airflow 
obstruction (FEV1/FVC < 0.7 post-bronchodilation) 
measured by spirometry confirms the diagnosis of 
COPD.” (same)



Diagnosis

GOLD 2025

•Limitations: over-diagnose COPD in older adults; under-diagnose in younger adults. 

→Using LLN or z-scores (e.g., z = -1.645) can address this but leads to different classifications.

•LLN and z-scores: Require valid reference equations (e.g., GLI). No longitudinal studies validate 

LLN for COPD diagnosis.

•Fixed Ratio vs. LLN: Prognostic value is similar; fixed ratio is simpler ; favored by GOLD for clinical 

consistency.

•Confirmation: Repeat spirometry if FEV₁/FVC is 0.6–0.8; values <0.6 are unlikely to rise above 0.7.

•Context: Non-reversible airflow obstruction is not COPD-specific; clinical context and risk factors 

are essential. 



Diagnosis

GOLD 2025

• Prospective Urban and Rural Epidemiological (PURE) study
• 153,996 healthy people with less than 5 pack-year smoking histories in 17 countries
• FEV1; North America/Europe > Africa, asia
• Need to correct difference in race, area

Lancet Respir Med. 2013 Oct;1(8):599-609
N Engl J Med. 2024 Jun 13;390(22):2083-2097

• GLI-Global equations ;
• 369,077 participants from several cohort → 249 million persons in the United States between 6 

and 79 years who are able to produce high-quality spirometric results
• GLI generated similarly accurate predictions patients with lung disease
• Not global data

Nevertheless, GOLD recommends using the GLI-Global equations as the reference 
standard for the assessment of lung function impairment in patients with COPD, despite 
their limitations.
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GOLD 2025

N Engl J Med. 2024 Jun 13;390(22):2083-2097



Diagnosis

GOLD 2025

Eur Respir J 2012; 40: 1324–1343
Am J Respir Crit Care Med. 2023 Mar 15;207(6)768-774

GLI-2012
• from 3–95 yrs of age, based on 74,187 records, 

healthy & nonsmoking, from 26 countries
• Caucasian, African–American, and North and 

South East Asian
→ LLN 5%, z-score -1.64 is clinically acceptable.
→ LLN 2.5%, z-score -1.96 is recommended as the 

decision limit for epidemiologic study

GLI-global
• Race-neutral approach
• Sitting height
• Wider range of LLN



Diagnosis

GOLD 2025

•Data from 5 cohorts—NHANES IV, NHANES III, U.K. Biobank, MESA, OPTN.

•Focused on spirometric measures (e.g., FEV1/FVC ratio), COPD severity, and 

impact on medical, occupational, and financial outcomes.

•GLI-2012 and GLI-Global equations were applied to predict lung function and 

assess clinical, occupational, and financial outcomes using z-scores and C-

statistics. 
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GOLD 2025

Ventilatory Impairment

•Obstructive Impairment: +3.2M reclassifications with GLI-Global; net increase of new cases.

•Nonobstructive Impairment: +2.34M cases (Black), -6.74M cases (White & Hispanic).

COPD Severity Grading & Occupational Eligibility

•+428K Black individuals classified as moderate-severe COPD; -1.1M White individuals.

•Firefighter eligibility: 2.28M affected; +75.4K Black disqualifications, -1.27M White disqualifications.

Disability Compensation & Lung Transplant Priority

•Disability compensation: +$1.1B for Black veterans; -$0.52B for White veterans.

•Transplant priority: 88.8% of waitlist affected; Black/Asian candidates move up, White/Hispanic move 

down.
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GOLD 2025



Diagnosis

GOLD 2025

• Race-neutral equations impact COPD severity grading, pre-employment lung 

function testing results, disability compensation programs, lung transplantation 

priorities

• Limited primarily to U.S. data, which may not generalize globally.

• Longitudinal data is required



Diagnosis

GOLD 2025

• GOLD ; Uses FEV₁ (% of predicted value) to stage airflow obstruction severity.

• ERS/ATS Recommends using z-scores for severity staging.

• Proposed severity system:

• Normal: z-score > -1.65

• Mild: z-score -1.65 to -2.5

• Moderate: z-score -2.51 to -4

• Severe: z-score < -4.1

• Z-scores may classify patients differently than percentage predicted values.

• The impact on management and prognosis remains uncertain.

• Clinical Insights

• In patients with airflow obstruction:

• Low FEV₁ or rapid decline in FEV₁ is linked to increased mortality.

• Use the GLI-Global online calculator for accurate percentage predictions



Diagnosis

GOLD 2025

gli-calculator.ersnet.org

Normal: z-score > -1.65

http://gli-calculator.ersnet.org/


Diagnosis

GOLD 2025

Open AI



Diagnosis

GOLD 2025

•Screening indicated: Individuals with symptoms or risk factors (>20 pack-years of smoking, recurrent chest 
infections). 
•Screening effective tools:

• Mailing questionnaires, peak flow measurement.
• Low-cost tools for low-income countries show good discriminatory properties.

•Limitations of Current Methods:
• Modest sensitivity and specificity in identifying undiagnosed COPD.
• Limited impact on long-term patient outcomes.

•Future Directions:
• Explore early spirometry use in children/adolescents to predict later COPD risk.
• Enhance patient access to affordable and effective interventions.
• Refine case-finding tools for better sensitivity and specificity.
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GOLD 2025

Leveraging Lung Cancer Screening for COPD Detection
LDCT in High-Risk Smokers:

Recommended for ages 50–80 with ≥20 pack-years of smoking.
Common findings:

Airflow obstruction (34–57%)
Emphysema (68–73%)

Undiagnosed COPD (67–90%)
Opportunities:

Assess symptoms and perform spirometry during LDCT.
Emerging tools: Quantitative density analysis, deep learning.

Key Indicators on Imaging: Emphysema, airway wall thickening, mucus plugging.
→ Associated with rapid lung function decline and poor quality of life.

GOLD Recommendation: Perform spirometry when imaging abnormalities are identified.



Epidemiology

GOLD 2025

• 3 million deaths annually, accounting for 4.72% of all deaths (GBD, 2017).
• over 5.4 million deaths annually by 2060

- due to increased smoking in LMICs and aging populations.

`

`

Available at https://www.who.int/



Epidemiology

GOLD 2025

• Global prevalence: 10.3% (95% CI: 8.2%-12.8%) in adults aged ≥40 years (BOLD).
• Higher prevalence in:

- Smokers and ex-smokers.
- Older adults (≥60 years).
- Men (though women’s prevalence is increasing).

Lancet Respir Med 2022;10;447-58



Epidemiology

GOLD 2025

Economic burden
• Europe: COPD accounts for 56% of respiratory disease costs (€38.6 billion).
• U.S.: Projected costs of $800.9 billion over 20 years.

Social Burden (DALY)
• Global DALY for COPD:

- 1990: 59.2 million
- 2019: 74.4 million (+25.7%).

• Regional increases: Southeast Asia, India, Sub-Saharan Africa, South America.
• COPD is the 2nd leading cause of DALY loss in the U.S., after ischemic heart 

disease.
- 1068.02/100,000 (GBD 2017)

Lancet Respir Med 2020; 8 585–96

X 18
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Pubmed

Diagnosis

COPD, diagnosis
N = 58

Related to the topic
N = 9

Not associated with COPD N = 7
Not associated with diagnosis N = 22

Subclinical (genomic, laboratory data) N = 6
Subarticle (letter, comment, editorial) N =16



Title Details
Cited
score

Structural Predictors of Lung Function Decline in Young Smokers with Normal Spirometry.
Am J Respir Crit Care Med. 20
24 May 15;209(10):1208-1218

15

Early Evidence of Chronic Obstructive Pulmonary Disease Obscured by Race-Specific Prediction 
Equations.

Am J Respir Crit Care Med. 20
24 Jan 1;209(1):59-69

13

Early Diagnosis and Treatment of Chronic Obstructive Pulmonary Disease: The Costs and Benefits of 
Case Finding.

Am J Respir Crit Care Med. 20
24 Apr 15;209(8):928-937

6

Application of the European Respiratory Society/American Thoracic Society Spirometry Standards and 
Race-Neutral Equations in the COPDGene Study.

Am J Respir Crit Care Med. 20
24 Dec 1;210(11):1317-1328

4

Susceptible Young Adults and Development of Chronic Obstructive Pulmonary Disease Later in Life.
Am J Respir Crit Care Med. 20
24 Sep 1;210(5):607-617

4

Can We Use Lung Function Thresholds and Respiratory Symptoms to Identify Pre-Chronic Obstructive 
Pulmonary Disease? A Prospective, Population-based Cohort Study.

Am J Respir Crit Care Med. 20
24 Jun 15;209(12):1431-1440

4

Low smoking exposure and development and prognosis of COPD over four decades: a population-based 
cohort study.

Eur Respir J. 2024 Sep 12;64(3) 2

Impact of Using Pre- and Postbronchodilator Spirometry Reference Values in a Chinese Population.
Am J Respir Crit Care Med. 20
24 Oct 1;210(7):881-889

1

Implications of Global Lung Function Initiative Spirometry Reference Equations in Northeast Asian Patien
ts With COPD

Chest. 2024 Sep 12:S0012-369
2(24)05150-X

0
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Am J Respir Crit Care Med. 2024 May 15;209(10):1208-1218

• To study the very early stages of the 

development of COPD

• Recruting a novel cohort of smokers 

(age 30-45, > 10PY, current, FEV1>80%)



Diagnosis

Am J Respir Crit Care Med. 2024 May 15;209(10):1208-1218
Am J Respir Crit Care Med. 2016 Oct 1;194(7):794-806



Diagnosis

Am J Respir Crit Care Med. 2024 May 15;209(10):1208-1218

Smokers vs. Non-smokers:

•Air trapping (DPMAirTrap): 

7.4% vs. 4.7% (P < 0.001).

•Airway wall thickening (Pi10): 

3.85 vs. 3.78 (P < 0.001).

•Ground-glass opacity (GGO): 

1.30% vs. 0.30% (P < 0.001).

Radiological changes increased 

with smoking burden



Diagnosis

Am J Respir Crit Care Med. 2024 May 15;209(10):1208-1218

•Annual FEV1 decline:
• −36.4 ml/year (P < 0.001).
• Accelerated decline with:

• Air trapping (DPMAirTrap)
: −21.5 ml/year per 1% increase.
• Pi10 (airway wall thickening)
: −29.1 ml/year per 0.1 mm 
increase.
• GGO
: −23.4 ml/year per 1% increase.

All markers correlated with faster FEV1 decline.
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Am J Respir Crit Care Med. 2024 May 15;209(10):1208-1218

CT degree ↓ → FEV1 decline 



Diagnosis

Am J Respir Crit Care Med. 2024 May 15;209(10):1208-1218

•Radiological abnormalities in smokers

• Early markers of small airway dysfunction and parenchymal damage.

• Develop before clinical symptoms or spirometric changes.

(Chronic bronchitis ; present in only 24% of smokers)

•Smoking burden is the primary driver of these changes.

•QCT metrics can identify lung damage before COPD develops.

•Longitudinal CT studies to track progression.
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Chronic Obstr Pulm Dis. 2019; 6(5): 384-399
Am J Respir Crit Care Med. 2024 Jan 1;209(1):59-69

• GOLD(race specific) → GLI ; grading difference 
by race



Diagnosis

Am J Respir Crit Care Med. 2024 Jan 1;209(1):59-69

Race-specific equations underestimate COPD 
severity in AA participants.



Diagnosis

Am J Respir Crit Care Med. 2024 Jan 1;209(1):59-69

GOLD 0 and PRISm groups showed significant 
misclassification, delaying early disease recognition.



Diagnosis

Am J Respir Crit Care Med. 2024 Jan 1;209(1):59-69
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Am J Respir Crit Care Med. 2024 Jan 1;209(1):59-69

• Race-specific equations fail to accurately represent COPD 

severity in AA individuals.

• Broader diagnostic criteria are needed for equitable and 

effective disease management.

• Focus on early-stage disease detection to prevent progression 

and test new treatments.



Diagnosis

Am J Respir Crit Care Med. 2024 Apr 15;209(8):928-937

• Case-finding strategy for primary clinic



Diagnosis

JAMA. 2023 Feb 14;329(6):490-501
Am J Respir Crit Care Med. 2024 Apr 15;209(8):928-937

A positive screening result was defined as 
(1) a CAPTURE questionnaire score of 5 or 6 or 
(2) a questionnaire score of 2, 3, or 4 together with 

a peak expiratory flow rate of less than 250 
L/min for females or less than 350 L/min for 
males.



Diagnosis

Am J Respir Crit Care Med. 2024 Apr 15;209(8):928-937



Am J Respir Crit Care Med. 2024 Dec 1;210(11):1317-1328

• 10,108 smokers from the COPDGene study.

• GOLD (NHANES III equations) vs. zGLI 

Race-Specific & Global (race-neutral).

•Prognosis, imaging characteristics, 

exacerbation rates, and mortality. 

Diagnosis



Am J Respir Crit Care Med. 2024 Dec 1;210(11):1317-1328

Diagnosis



Am J Respir Crit Care Med. 2024 Dec 1;210(11):1317-1328

Diagnosis



Am J Respir Crit Care Med. 2024 Dec 1;210(11):1317-1328

During a median follow-up time of 10.5 years
±4.3 (standard deviation), 2,676 (26.5%)
participants died

Diagnosis



Am J Respir Crit Care Med. 2024 Dec 1;210(11):1317-1328

→ Concordance was 0.73 for all three classifications. 

Diagnosis



Am J Respir Crit Care Med. 2024 Dec 1;210(11):1317-1328

→ zGLI Global is the only classification scheme that shows a clear 

increasing trend in exacerbation rates across the borderline to 

severe classes for all of the considered variables

Diagnosis



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

•Copenhagen General Population Study (2003–) and Copenhagen Heart Study (1976–1978).

•Participants: ages 20–50 years (smokers and nonsmokers) without COPD

•Follow-up for 10~25yrs

•Susceptible individuals definition

1. Chronic bronchitis 

2. PRISm 

3. LLN>FEV1/FVC>0.70

Diagnosis



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

Diagnosis



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

Diagnosis



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

Diagnosis



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

Diagnosis



Am J Respir Crit Care Med. 2024 Sep 1;210(5):607-617

Predictive COPD risk score with AUC:0.69–0.71 for overall COPD

Diagnosis



Am J Respir Crit Care Med. 2024 Jun 15;209(12):1431-1440

•Study Population:

1,372 middle-aged adults (average age: 44.9 years, 49.3% female).

•Tasmanian Longitudinal Health Study (TAHS), Australia

•Combination of cross-sectional and longitudinal design.

•Follow-up Period: 8.3 years.

•preBD diagnosis + Sx

; Youden index used to evaluate discriminatory accuracy of spirometry 

thresholds.

Diagnosis



Am J Respir Crit Care Med. 2024 Jun 15;209(12):1431-1440

Diagnosis



Am J Respir Crit Care Med. 2024 Jun 15;209(12):1431-1440

Diagnosis



Am J Respir Crit Care Med. 2024 Jun 15;209(12):1431-1440

Diagnosis



Am J Respir Crit Care Med. 2024 Jun 15;209(12):1431-1440

Diagnosis



. Eur Respir J 2024; 64: 2400314

• 14,223 individuals in the Copenhagen 

City Heart Study

• Non-obstructed smokers aged ≥40 

years with a 5-year follow-up.

• Subgroup: 6098 individuals, tracked 

for up to 40 years.

Diagnosis



. Eur Respir J 2024; 64: 2400314

Diagnosis



. Eur Respir J 2024; 64: 2400314

Diagnosis



. Eur Respir J 2024; 64: 2400314

Median survival
• No COPD  <10 PY = 24.7 years 
• No COPD  >10 PY = 20.1 years
• COPD <10PY = 19.9 years 
• COPD 10–19.9 PY = 18.5 years 
• COPD 20–39.9 PY = 14.7 years
• COPD ⩾40 PY = 10.9 years

Diagnosis

Patients with low smoking exposure 
are still risky



Am J Respir Crit Care Med. 2024 Oct 1;210(7):881-889

•Study Population

• A reference population of healthy, nonsmoking 

participants (N = 17,969) → the entire CPH 

population (N= 50,991) 

Diagnosis



Am J Respir Crit Care Med. 2024 Oct 1;210(7):881-889

Diagnosis



Am J Respir Crit Care Med. 2024 Oct 1;210(7):881-889

Diagnosis



Tuberc Respir Dis 2005; 58:230-242
Chest. 2024 Sep 12:S0012-3692(24)05150-X

• KOCOSS 

• 3yrs follow-up

• Choi’s(GOLD) 

vs. 

GLI 2012 

vs. 

GLI global

Diagnosis



Chest. 2024 Sep 12:S0012-3692(24)05150-X

Diagnosis



Chest. 2024 Sep 12:S0012-3692(24)05150-X

Diagnosis
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Pubmed

Epidemiology

COPD, diagnosis
N = 14

Related to the topic
N = 5

Not associated with diagnosis N = 8
Subarticle (letter, comment, editorial) N =1



Epidemiology

Title Details
cited 
score

The Association between Bronchiectasis and Chronic Obstructive Pulmonary Disease: Data from 
the 
European Bronchiectasis Registry (EMBARC).

Am J Respir Crit Care Med. 2
024 Jul 1;210(1):119-127

19

Prevalence, Diagnostic Utility and Associated Characteristics of Bronchodilator Responsiveness.
Am J Respir Crit Care Med. 2
024 Feb 15;209(4):390-401

13

Cause-specific mortality in COPD subpopulations: a cohort study of 339 647 people in England.
Thorax. 2024 Feb 15;79(3):20
2-208

9

Does Rheumatoid Arthritis Increase the Risk of COPD?: A Nationwide Retrospective Cohort Study.
Chest. 2024 Jun;165(6):1362-
1371

5

Increased Burden of Pertussis Among Adolescents and Adults With Asthma or COPD in the United States, 
2007 to 2019.

Chest. 2024 Jun;165(6):1352-
1361

1



ERJ Open Res 2021; 7: 00399-2021
Am J Respir Crit Care Med. 2024 Jul 1;210(1):119-127

• Data from the European Bronchiectasis 

Registry (EMBARC)

• COPD : 4,324 + bronchiectasis alone: 

12,639 ; COPD in BE 25.49%

• Radiology, Obstruction(ratio<0.7), 

Symptoms, Exposure(>10py)

Epidemiology



Am J Respir Crit Care Med. 2024 Jul 1;210(1):119-127

• 44.4% of COPD-diagnosed patients did not meet ROSE criteria.

• 7.7% of non-COPD patients did meet ROSE criteria. 

→ COPD diagnosis in bronchiectasis patients often lacks accuracy. Incorporating 

ROSE criteria can enhance diagnostic precision and clinical outcomes. 

Epidemiology



Am J Respir Crit Care Med. 2024 Feb 15;209(4):390-401

• ERS/ATS 2005: change in FEV1 or FVC >12% and >200 ml relative to pre-BD 

(Δ FEV1 or Δ FVC >12% and >200 ml)

• ERS/ATS 2021: change in Δ FEV1 or Δ FVC >10% relative to the 

corresponding percent predicted

• 6,788 patients from NOVELTY, a prospective cohort study in primary and 

secondary care in 18 countries

Epidemiology



Am J Respir Crit Care Med. 2024 Feb 15;209(4):390-401

18-25% of COPD patients have BDR response

Epidemiology



• People with COPD alive 

between 1 January 2010 

and 1 January 2020

• 339,647 patients with COPD.

• Mean follow-up: 5.5 years 

(SD: 3.6 years). 

Thorax. 2024 Feb 15;79(3):202-208

Epidemiology



Thorax. 2024 Feb 15;79(3):202-208

COPD-related death : 25.7%.
CVD-related death: 23.3%. 

Epidemiology



Thorax. 2024 Feb 15;79(3):202-208

•Impact of Exacerbations:
•Any exacerbation: Increased all-cause 
(HR: 1.18) and COPD-related mortality 
(HR: 1.42)
•Severe exacerbations: Associated with 
all-cause (HR: 1.81), COPD (HR: 2.17), 
and CVD mortality (HR: 1.16).

•Timing of Deaths:
•43.1% of deaths within 30 days of 
exacerbations were COPD-related.
•Patients with lower FEV1% predicted 
were at higher risk of COPD-related 
death within 30 days.

Epidemiology



Chest. 2024 Jun;165(6):1362-1371

Author Year Region Sample size Study period RA criteria COPD criteria Risk of COPD Limitations

Sparks JA 201

7

US RA 843

Control 8399

1976–2014 ACR 1987 or 

ACR/ELAR 2

010 criteria of 

RA

Self-report aHR 1.68

95% CI 1.36–2.07

- Small sample size

- Limited sex (women) and occupation (nurse)

- Wide range of study period

Mcguire 

K

201

7

Canada RA 24625

Control 2539

6

1996–2010 ICD code ICD code and 

hospitalization

aHR 1.47

95% CI 1.24–1.74

- Lack of smoking history

- Lack of RA serologic phenotypes

Nannini 

C

201

3

US RA 594

Control 596

1955–2006 ACR 1987 crit

eria of RA

Spirometry an

d physician dia

gnosis

aHR 1.54

95% CI 1.01–2.34

- Small sample size

- Lack of RA serologic phenotypes

- Wide range of study period

Ursum J 201

3

Netherl

ands

RA 3356

Control 6708

2001–2010 ICPC code ICPC code aHR 1.8

95% CI 1.4–2.3

- Lack of smoking history

- Limited covariates (age and sex)

- Lack of RA serologic phenotypes

- Inappropriate definition of RA (inflammatory arthr

itis)

Shen TC 201

4

Taiwan RA 28725

Control 1149

00

1998–2010 ICD code ICD code aHR 1.85

95% CI 1.70–2.01

- Lack of smoking history

- Lack of RA serologic phenotypes

Epidemiology



Chest. 2024 Jun;165(6):1362-1371

Patients with RA had a higher risk of developing COPD (adjusted 
hazard ratio, 2.11; 95% CI, 1.96-2.28)

Epidemiology



Chest. 2024 Jun;165(6):1352-1361

• Observational, retrospective study included individuals aged $ 10 years from 

an administrative health claims system between 2007 and 2019. 

Epidemiology



Summary

1. GOLD 2025

Importance of GLI application, case finding strategy

2. Diagnosis

GLI application, validation, early diagnostic tool(QCT, questionnaire+PEF)

3. Epidemiology

25% of BRE, 18-25% BDR +, COPD-related death : 25.7%. RR 2.11 in RA, pertussis
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