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The ‘Stone Ages’

• It was only 15-20 years ago when COPD was still considered as an ‘orphan’
disease.

• Treatment relied on ‘borrowed’ drugs from asthma and theophylline

• Basically, nothing could be done except persuasion for smoking cessation

• FEV1 – centric categorization of severity in GOLD 1 guidelines (2001)

• Only two phenotypes of COPD, the ‘blue bloater’ and the ‘pink puffer’.

Alvar Agusti, 2014



Phenotyping: What is it and why bother?

• Phenotype refers to an individual’s observable traits, such as height, 
eye colour and blood type. A person’s phenotype is determined by 
both their genomic makeup (genotype) and environmental factors.

• But it's important to remember that phenotypes are equally, or even 
sometimes more greatly influenced by environmental effects than 
genetic effects.

• They allow us to classify patients into groups with different needs and  
different prognosis that require a different treatment strategy.





The ‘Renaissance of COPD’

• GOLD 3 in 2011 took into account exacerbation rates and dyspnoea scale
(MRC).

• Spirometry is NOT correlated with patients’ symptoms or mortality.

• Phenotyping – Stratified medicine.

Alvar Agusti, 2014



Personalized Medicine and Treatable Traits 
Pulmonary treatable trait

• Airflow limitation / Exacerbations

• Eosinophilic inflammation

• Chronic Bronchitis

• Emphysema

• A1-Insufficiency

• Exercise intolerance

• Chronic respiratory failure

Extrapulmonary treatable trait

• Deconditioning

• Comorbidities

• Obstructive sleep apnea

• Osteoporosis

• Systemic inflammation

• GERD



FREQUENT EXACERBATOR

SYMPTOMATIC PATIENT
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The symptomatic patient in stable COPD



Symptoms is the key!!!

Manino DM et al Resp Med 2006 Lange P, AJRCCM 2012
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Jones P et al. ERJ 2013

Definition of the symptomatic patient mMRC≥2 or 1?

Low symptom group=57.2% Low symptom group=17.2% Low symptom group=18.9%

mMRC ≥2 appears not to be equivalent to CAT ≥10 

1817 COPD patients





Extreme Dyspnoea

• The most common symptom is shortness of breath.
• More prominent in the early morning.
• High daily and weekly variability.
• The majority of patients appear not to adjust treatment 

when symptoms worsen.

Kessler 2011.



Treat Treatable 
Traits!!!



The frequent exacerbator



• Exacerbations are related to higher mortality rates and more exacerbations 
in the future.

• Frequent exacerbators are defined as those with more than 2 per/year.
• Frequent exacerbators have a more rapid decline in FEV1.

Donaldson GC et al Thorax 2002



Frequent exacerbators display higher mortality 

Soler-Cataluna JJ et al Thorax 2005

0 exacerbations

1-2 exacerbations

≥3 exacerbations



Hannah Whittaker et al. 2022

340,515 patientsEXACOS-UK STUDY



Miravitlles M et al Arch Bronc 2014
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Astha - COPD overlap and eosinophilic inflammation



Eosinophilic airway inflammation
‘…In contrast to asthma, COPD was traditionally regarded as a mainly 
neutrophilic inflammatory disease. However, increased numbers of 
eosinophils have been detected in the airways of COPD patients, from 
sputum to bronchoalveolar lavage.’

Why is eosinophilic inflammation a treatable trait?

• An increased blood eosinophil count (BEC) in stable phase is related to an 
increased risk of exacerbations.

• It has been shown to predict therapeutic response to inhaled ICS.

Cardoso et al, 2021
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Type 2 inflammation :
• FeNO?, 
• Sputum Eosinophils? 



Chronic Bronchitis



‘Emphysema’ Phenotype
• More dyspnoea
• Hyperinflation
• Worst DLCO

‘Airway’ Phenotype
• Thickness/Diameter of 

airway ratio
• Chronic bronchitis 

association
• Better BMI, less dyspnoea
• Increased sputum

‘Mixed’ Phenotype

Homori H. et al Curr Op Pulm Med 2008
Boscetto P et al Thorax 2006 



Chronic bronchitis and airway microbiome
• It has been shown that the composition of the lung microbiota differs 

in healthy individuals and in COPD patients, both in richness and 
diversity.

• More severe COPD is associated with reduced microbial diversity.

• In the absence of symptoms of acute infection, the isolation of 
microorganisms has been regarded as bacterial colonization. 

• Persistence of these bacteria leads to maladaptive immune responses

• The use of long-term antibiotics (azithromycin), mucolytics and 
vaccinations has been shown to reduce exacerbations and improve 
quality of life.

• ICS should be avoided in those patients, especially with low 
eosinophil blood count. Cardoso et al, 2019



Roflumilast and exacerbation rate in chronic bronchitis

Martinez FJ et al, Lancet 2015

Martinez FJ et al, Lancet 2015



‘The strong signal that comes from this meta-analysis leads us to state
that if a patient suffering from chronic bronchitis presents a
documented airway obstruction, NAC should be administered at a dose
of ≥ 1200 mg per day to prevent exacerbations, while if a patient
suffers from chronic bronchitis, but is without airway obstruction, a
regular treatment of 600 mg per day seems to be sufficient.’



Emphysema and Hyperinflation



Cooper CB. 2006



Defining emphysema phenotypes

FEV1/FVC<70,  >5% (-950HU) without other specific disease

• Α1ΑΤ deficiency

• Bullous Disease

• Paraseptal Emphysema

• CPFE



RADIOLOGICAL PHENOTYPING

HRCT IN THE DIAGNOSIS OF COPD

• Slices of 0,5mm – 1mm
• Can identify structures of 200-300μm
• Can identify up to 9th generation airways
• Early changes (emphysema or thickening of 

airways) can be identified BEFORE abnormalities in 
PFTs and symptom onset.

• Hounsfield Units < -950 indicative of emphysema



• Centrilobular and panlobular emphysema detected visually on computed tomography (CT) were associated 
with increased symptoms and reduced exercise capacity.  

• Paraseptal emphysema, although common, was of little physiologic significance.  
• Emphysema on CT was also observed among 17% of participants without spirometry-defined chronic 

obstructive pulmonary disease and was associated with functional impairment.
• Centrilobular, but not panlobular or paraseptal, emphysema was associated with greater smoking history
• Panlobular, but not other types of emphysema, was associated with reduced body mass index. 
• Other than for dyspnea, these findings were independent of the forced expiratory volume in 1 second.

Benjamin M. Smith, 2020



ARTIFICIAL INTELLIGENCE IN EMPHYSEMA



Targeting Lung Hyperinflation

Centrilobular, upper lobe predominance emphysema with marked 

hyperinflation (TLC>100%, RV>150%, DLCO> 20%  and reduced exercise 

capacity: post rehab baseline max work of ≤ 25 watts for women and ≤ 40 

watts for men.

Ann Thorac Surg 2006;82:431-3

Nationa

Emphysema 

Treatment 

Trial

1218 pts

LVRS



VENT Responder Summary 
(Delta Treatment & Control @ 6mons)

N=179 N=91 N=74

N=30

H.H. – High Heterogeneity, L.E. – Lobar Exclusion Achieved, C.F. – Low Collateral Flow

Eur Respir J 2012



A1-AT Deficiency



A1-AT DEFICIENCY 

María Torres-Durán et al, 2020

Over 120,000 European individuals are estimated to have
severe AATD and more than 90% of them are underdiagnosed.



• Intravenous infusion of AAT in AATD individuals protects the lungs from the action of 

uncontrolled neutrophil elastase, and hence, slows the progression of emphysema.

• AAT augmentation therapy resulted in a slower decline in FEV1 and a reduction in mortality 

compared to those not receiving this treatment.

• However, the reduction in lung function loss was observed mainly for patients with a FEV1 

between 35 and 60%, so this treatment was only recommended in patients that fall within 

this lung function-impairment range.

• Alternative strategies are currently being investigated, including the use of gene therapy or 

induced pluripotent stem cells, and non-augmentation strategies to prevent AAT 

polymerisation inside hepatocytes.

AUGMENTATION THERAPY



The deconditioned patient



• Usually low BMI.

• Dyspnea on minimal exercion.

• Usage of accessory respiratory muscles.

• Peripheral myopathy.

• Respiratory failure.

• Sendetary lifestyle, low physical activity.

• Bedridden, unable to perform daily routines.

• High prevalence of depression.



REHABILITATION

Am J Respir Crit Care Med. 2014 May 1;189(9):e15-62.





COPD and OSA - OHS



• Increasing BMI and smoking history positively 

correlate with the likelihood of OSA in patients with 

COPD.

• The predominant emphysema phenotype, with 

relatively low BMI, may predispose to a lower likelihood 

of OSA, and there is recent evidence that lung 

hyperinflation is protective against the development of 

OSA by lowering the critical closing pressure of the 

upper airway during sleep.

• the patient with higher BMI and cor pulmonale (right-

sided heart failure) who typically presents with 

productive cough and hypoxemia may predispose to a 

higher likelihood of OSA





The end-stage patient



• ARTERIAL BLOOD GASSES? 

• PULMONARY FUNCTION TESTS?

• BREATHLESSNESS SCORING?

• GOLD STAGING?

• USE OF LTOT?

• USE OF NIMV?

• QUALITY OF LIFE QUESTIONAIRE?

• SOCIOECCONOMIC STATUS?



• 195 patients with GOLD IV stable COPD with PCO2 > 52mmHg and PH >7,35
• 1:1 Randomization to standard care (control group, n=93) Vs NPPV for 12 months (intervention 

group, n=103)
• Primary endpoint: 1-year mortality 12% in the NPPV group Vs 33% in control group (HR:0,24)
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TOBACCO
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‘Currently, a diagnosis of COPD is often accompanied by a sense 
of futility and a degree of stigma…[This Commission] aims for 
nothing less than to transform the way COPD is thought of. 
Lifelong lung health for all is the goal to aspire to.’

GENETICS
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