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Definition



 

Pre-COPD and
PRISm: Early
Abnormalities
Without
Obstruction

 

 Who are these patients?
Some individuals may exhibit:
• Structural lung changes (e.g., emphysema)
• Physiological impairments:

• ↓ FEV1
• Gas trapping
• Hyperinflation
• ↓ Diffusing capacity (DLCO)
• Rapid FEV1 decline

 BUT: FEV1/FVC ≥ 0.7 post-
bronchodilator → No airflow obstruction

• `

 

 Terminology
•Pre-COPD: Individuals with structural or physiological lung abnormalities without airflow
obstruction.
•PRISm (Preserved Ratio Impaired Spirometry):

• Normal FEV1/FVC ratio (≥ 0.7)
• But reduced FEV1 and/or FVC

Risk and Uncertainty
•These individuals may progress to COPD, but not all will.
•Management strategies (besides smoking cessation) remain under investigation.

 



Term Definition / Description Criteria Prevalence / Notes

Early
COPD

The very first “biological” steps of disease pathogenesis, identifiable only in
research settings. Distinct from clinical or symptomatic onset. N/A (experimental markers under investigation)

Should be used only in experimental contexts to study initial mechanisms
leading to COPD.

Mild
COPD

Describes the severity of airflow obstruction, not the timing of disease onset.
A spirometric category that can occur at any age and may or may not progress.

Post-bronchodilator FEV₁ ≥ 80 % predicted
(GOLD 1)

Do not equate with “early”—patients may have had low maximal lung
function from youth and never experience a “mild” stage.

Young
COPD

COPD in younger individuals, reflecting disease manifesting before the usual
age of diagnosis. May include those who never achieved peak lung function or
had early decline.

Age 20–50 years; post-bronchodilator FEV₁/
FVC < 0.7

Often undiagnosed; frequently report family history or early-life events (e.g.,
hospitalization < 5 yrs) supporting early-life origins. Not necessarily “mild” in
severity.

Pre-
COPD

Individuals of any age with respiratory symptoms and/or imaging or
physiological abnormalities without spirometric obstruction. At risk of
progressing to COPD but not all will.

Post-bronchodilator FEV₁/FVC ≥ 0.7 and
symptoms or structural/functional lung
abnormalities

Treatment beyond smoking cessation is under study; RCTs are needed to guide
management.

PRISm
“Preserved Ratio Impaired Spirometry”—normal ratio but reduced volumes on
spirometry. Associated with increased morbidity and risk of later airflow
obstruction but phenotype can revert to normal or progress to COPD.

Post-bronchodilator FEV₁/FVC ≥ 0.7 and
FEV₁ < 80 % predicted

Prevalence 7–11 % in general populations; 10–11 % in smokers/former
smokers. Higher in women, those with extremes of BMI, multimorbidity. 20–
30 % progress to obstruction over time; predictors include lower baseline
FEV₁, older age, current smoking.

  

Environmental
Risk Factors

for COPD



 

1. Cigarette Smoking
• Primary risk factor globally.
• Associated with:

• ↑ Respiratory symptoms
• ↑ Annual FEV₁ decline
• ↑ COPD mortality

• >10 pack-years exposure is common in studies, but even <10 pack-years increases risk.
• <50% of heavy smokers develop COPD → points to role of non-smoking factors.

 Other tobacco forms:
• Pipe, cigar, water pipe, marijuana
• Environmental tobacco smoke (ETS) = second-hand smoke → contributes to COPD

 Smoking in pregnancy:
• Affects fetal lung development
• Alters immune response

 

2. Biomass and Household
Air Pollution (HAP) • Common in low- and middle-income countries

(LMICs)
• Includes wood, animal dung, and coal
• Leads to indoor air pollution, especially with poor

ventilation
• >3 billion people at risk

 Features of biomass-related COPD:
• More common in younger females
• Similar or milder symptoms
• Less emphysema; more small airway disease
• ↑ Eosinophils, ↓ neutrophils in sputum
 

 



3. Occupational Exposures
• Includes organic/inorganic dusts, chemical fumes, pesticides
• ↑ Risk of:

• Respiratory symptoms
• Airflow obstruction
• Emphysema and gas trapping (seen on CT)

• Estimated 10–20% of COPD cases overall due to occupational
exposures (ATS)

 

 

4. Ambient Air
Pollution

• Major contributor, especially in LMICs
• Components: PM2.5, ozone, NOx, SOx, heavy

metals
• Responsible for approximately 50% of the

attributable risk for COPD in low- and
middle-income countries

• In never smokers, air pollution is the leading
known risk factor for COPD

 
 Effects:

• ↓ Lung development in children
• Accelerated lung function decline in adults
• ↑ Risk of:

• COPD
• Exacerbations
• Hospitalization
• Mortality

 



  

• Hereditary deficiency of α-1 antitrypsin
(AATD).

• AATD PiZZ genotypes in 0.12% of COPD
patients

•Genetic factors

  

Asthma and airway hyper-
reactivity

Strong association with future COPD:
 
• Adults with asthma have up to a 12-fold increased risk of developing COPD (Tucson

study).
• ~20% of asthma patients develop irreversible airflow obstruction and ↓ diffusing

capacity.
• Childhood asthma may lead to FEV₁ decline and COPD in early adulthood (11% in

one cohort).
 



  

. Airway Hyper-
Responsiveness
(AHR)

Independent risk factor for:
• COPD development
• Accelerated FEV₁ decline
• Respiratory mortality

• In the European Respiratory Health Survey:
• AHR was responsible for 15% of COPD

cases
• Second only to smoking (39%)

 

  

chronic
bronchitis

(CB) in
COPD:

 1. Definition and Prevalence

• Classic definition: Cough with sputum production ≥3 months/year for 2 consecutive

years, excluding other causes.

• Prevalence in COPD varies (27–35%) depending on definition.

• CB is common but heterogeneous in COPD patients.

 2. Epidemiologic and Risk Factors

• Associated with:

• Male sex

• Younger age

• Heavier smoking history

• Rural residence

• Occupational or environmental exposure

• Gastroesophageal reflux

• Not exclusive to smokers:

• 4–22% of CB cases occur in never-smokers



  
Impact on

Lung Function
and Disease
Progression

• CB in young adults may predict future COPD, independent of
smoking

• In patients <50 years, CB (even without obstruction) may indicate
increased COPD risk

• Smoking cessation can reverse mucus production
• Chronic mucus is associated with:

• FEV1 decline
• Exacerbation frequency

 

 Infections
• Pseudomonas aeruginosa: with accelerated FEV1

decline.
• Tuberculosis (TB) is a risk factor for COPD.
• HIV patients are at increased risk of COPD.
• IgG subclass deficiency : observed in hospitalized

patients with COPD.



 

 

DIAGNOSIS AND
ASSESSMENT



DIAGNOSIS
 When to Suspect COPD:

You should consider COPD in any patient with:

• Dyspnea (especially progressive, persistent, and exertional)

• Chronic cough (may be intermittent or unproductive)

• Chronic sputum production

• History of exposure to:

• Tobacco smoke

• Occupational dusts and chemicals

• Biomass fuel smoke (especially in low- and middle-income countries)

 How to Confirm the Diagnosis:

• The mandatory test is spirometry

• Diagnostic criterion:

 

 



 

DIFFERENTIAL DIAGNOSIS OF COPD



  

spirometry

 



 

Pre- vs Post-Bronchodilator Spirometry in COPD
Evaluation

Step Action

1 Start with pre-bronchodilator spirometry

2 If no obstruction and low suspicion → no further testing needed

3 If no obstruction but high suspicion → consider post-BD spirometry & follow-up

4 If obstruction present → confirm with post-BD spirometry

5 If pre-BD abnormal, post-BD normal → observe for future COPD development

 

 



 

 Point!

• Post-bronchodilator (post-BD) spirometry is:
• Required to confirm diagnosis of COPD
• Also used for severity assessment
• it is also unnecessary to stop inhaled medications (e.g., LABA, LAMA, ICS) before follow-up

spirometry, as it's no longer considered critical for clinical decision-making
• Focus is on:

• Confirming persistent obstruction via post-BD spirometry
• Guiding treatment based on symptoms, exacerbation history, and treatable traits, not on

reversibility response
 

 



 

 
Spirometric Criteria for Airflow
Obstruction in COPD

Primary GOLD Criterion (Preferred Standard):
• Post-bronchodilator FEV₁/FVC < 0.70

• Simple and reproducible
• Independent of reference values
• Consistent with major clinical trials and GOLD treatment evidence base

Limitations of the Fixed Ratio (<0.7):
• Overdiagnosis in elderly:

• FEV₁/FVC naturally declines with age → false positives
• Underdiagnosis in young adults (esp. <50 years):

• Some with true airflow limitation may be missed if fixed ratio > 0.7
 

  

Lower Limit of Normal (LLN):
• Based on the bottom 5th percentile of a healthy population
• More age-adjusted but requires reference equations
• Still not clearly shown to improve clinical outcomes
2. Z-Scores:
• Express deviation from predicted mean as standard deviations
• Z = −1.645 ≈ 5th percentile (LLN)
• GLI recommends this, but:

• Clinical significance in COPD diagnosis still uncertain
• Dependent on high-quality reference data

 



Practical Interpretation

FEV₁/FVC Result Action

< 0.6 Highly likely COPD; rarely reverses spontaneously

0.6 – 0.8 Borderline; repeat spirometry recommended

> 0.7 Likely normal—but assess clinical context (esp. in younger
patients)

 

Key Clinical
Messages:

• Irreversible airflow obstruction ≠ COPD diagnosis

by itself

→ Always consider clinical context + risk factors

• Spirometry is one component of diagnosis

→ Combine with history, symptoms, exposures

Why GOLD Still Recommends the Fixed Ratio:

• Simplicity and consistency are critical for busy clinical

settings

• Using FEV₁/FVC < 0.7 does not result in



 

 



 

 



Staging the Severity of Airflow Limitation in
COPD

 GOLD Recommendation (Still Preferred
by GOLD):

• Uses FEV₁ % predicted based on:
• GLI-Global reference equations (2022)

• GOLD’s spirometric classification (post-
bronchodilator FEV₁ % predicted):

 

GOLD Grade FEV₁ (% predicted)

GOLD 1 ≥ 80%

GOLD 2 50–79%

GOLD 3 30–49%

GOLD 4 < 30%

 
 ERS/ATS Recommendation

(Alternative):
• Proposes using FEV₁ z-scores instead

of % predicted
• Based on deviation from the

population mean (adjusted for age,
sex, height)

• Severity classification by z-score:
 

Severity FEV₁ z-score

Normal > −1.65

Mild −1.65 to −2.5

Moderate −2.51 to −4

Severe < −4.1



  

 
 

SCREENING AND CASE-
FINDING

Screening vs Case-Finding for COPD
 1. Population-Based Screening Spirometry:

• Not recommended in asymptomatic individuals without significant exposures
 



Active Case-Finding (GOLD
Recommendation):

• Perform spirometry in individuals with:
• Respiratory symptoms
• Significant risk factors:
• ≥20 pack-years smoking
• Recurrent chest infections
• Adverse early life events

• Recommends against routine screening spirometry for COPD in
asymptomatic adults

 

  

Leveraging Lung Cancer Imaging for COPD
Screening

Annual low-dose chest CT (LDCT) is recommended by the USPSTF for
lung cancer screening in:

• Adults aged 50–80
• With a ≥20 pack-year smoking history
 

• Performing spirometry in individuals undergoing LDCT for lung
cancer screening to simultaneously screen for symptoms of COPD.

• Prevalence of the underdiagnosis of COPD in those undergoing lung
cancer screening can approach 90% in some reports

 



  

INITIAL ASSESSMENT
•Once COPD is confirmed (post-bronchodilator FEV₁/FVC

< 0.7), assess the following five components:
•  1. Severity of Airflow Obstruction
 

•Measured by FEV₁ % predicted (GOLD grades 1–4)
•Important for prognosis, but not the sole factor in

treatment decisions
 

 



 

2.  Current Symptoms

• Quantified using validated tools:
• mMRC dyspnea scale
• CAT (COPD Assessment Test)

• Helps guide initial pharmacologic therapy
 



Dyspnea questionnaire: the modified
Medical Research Council (mMRC)
dyspnea scale

 
 

COPD
Assessment
Test
(CAT)

 
 



3. History of Exacerbations
• Number and severity in the previous 12 months:

• Moderate = requiring oral corticosteroids and/or antibiotics
• Severe = requiring hospitalization or ED visit

• Predicts future risk and influences treatment escalation
4.  Blood Eosinophil Count
• Assists in predicting response to inhaled corticosteroids (ICS)
• Thresholds:

• <100 cells/µL → less likely to benefit from ICS
• ≥300 cells/µL → greater ICS benefit
• 100–300 cells/µL → intermediate likelihood

 

5.  Multimorbidity
• Identify and address comorbid conditions that impact:

• Symptoms
• Functional status
• Exacerbation risk
• Survival

Examples:
• Cardiovascular disease
• Osteoporosis
• Depression/anxiety
• Lung cancer
• Metabolic syndrome



 

Combined
Initial
Assessment of
COPD (GOLD
Evolution)

 

 Revisions Over Time:
 Pre-2017: Included GOLD 1–4 in combined grouping (A, B,

C, D)
 This was complex and less predictive of individual outcomes.
 Post-2017 (simplified ABCD tool):

• Removed spirometric grade (GOLD 1–4) from treatment
classification

• Used only:
• Symptoms (mMRC / CAT)
• Exacerbation history

 

2023 GOLD Revision: The ABE Tool

Group Symptoms (mMRC/CAT) Exacerbation History

A Low symptoms 0 or 1 moderate (non-hospitalized)

B High symptoms 0 or 1 moderate (non-hospitalized)

E Any symptom level ≥2 moderate OR ≥1 severe
(hospitalized)

C and D groups merged into a new group E
➤ Recognizes exacerbation risk as independent and clinically dominant



 

 

Case 1CASE
1:



 

Case 2:

Case3:



 

  


