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COPD is predicted to become the third 
leading cause of global mortality by 2020.  
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 The prevalence of COPD ? 

 Under diagnosis as the symptoms may only become 
apparent only after a considerable loss of lung function 

 Spirometry may not be readily available  
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COPD 

COPD is a common, preventable and treatable disease that 
is characterized by persistent respiratory symptoms and 
airflow limitation that is due to airway and/or alveolar 
abnormalities usually caused by significant exposure to 
noxious particles or gases.  
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Dx  of COPD 

COPD 

 COPD should be considered in any patient who has dyspnea, 
chronic cough or sputum production, and/or history of 
exposure to risk factors for the disease.  

 A detailed medical history of a new patient who is known, or 
suspected, to have COPD is essential.  

 Spirometry is required to make the diagnosis in this clinical 
context. 
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Flow – volume loops 
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 The chronic airflow limitation that is characteristic of 
COPD is caused by a mixture of small airways disease 
(e.g., obstructive bronchiolitis) and parenchymal 
destruction (emphysema), the relative contributions of 
which vary from person to person 
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Divo et al AJRCCM 2012;186:155 
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 Tobacco smoking is a major aetiological factor in the 
development of COPD.  

 The association between cigarette smoking, accelerated 
loss of lung function and COPD is well established  

 But, not all smokers go on to develop airflow obstruction  
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Proportion of non smoker COPD 
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Risk factors for development of COPD 
 Environmental 

• Tobacco smoke  

• Indoor air pollution; cooking with biomass fuels  

• Occupational exposures, such as coal dust, silica and cadmium 

• Low birth weight  

• Lung growth: childhood infections or maternal smoking  

• Infections: recurrent infection / persistence of adenovirus /HIV/TB  

• Low socioeconomic status 

• Cannabis smoking 

 Host factors 

• Genetic factors: α1-antiproteinase deficiency 

• Airway hyper-reactivity 
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Smoking 
 is undoubtedly at the centre among other causes  

 increases the risk of influenza & pneumonia & TB 

 influences the progression & course of TB  
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COPD & TB 
 Immunological mediators affecting the lung parenchyma 

 Destruction of the pulmonary extra-cellular matrix (ECM) 
(structural integrity of lung) 

  Increased expression of certain matrix metalloproteinases 
(MMPs) 

 Re-modelling of the pulmonary ECM and structural 
changes in the lung 
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 a significant public health problem both in developed & 
developing world  

 A third of the world’s population   LTBI   

 10% of LTBI will develop active TB during their lifetime  

    (50% in the immuno-compromised)  

 TB will remain 7th in leading cause of death and disability 
worldwide by 2020 

 COPD is also predicted to become the third leading cause of 
global mortality by 2020 
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 Systemic manifestations and comorbidities of COPD 
warrant an individualised approach as part of integrated 
disease management. 

 When COPD is part of a multimorbidity care plan, 
attention should be directed  

 to ensure simplicity of treatment and  

 to minimize polypharmacy. 
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COPD phenotypes 
 The concept of a clinical COPD phenotype has been 

proposed as the goal of COPD phenotyping is to be able 
to classify patients into distinct subgroups according to 
prognosis and response to therapy in order to better 
select the appropriate therapy that can optimize clinically 
meaningful outcomes for patients. 
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What phenotypes have been proposed? 

 The ECLIPSE study  several COPD phenotypes & 
potential biomarkers for predicting clinical outcomes  

 At least three COPD phenotypes have been validated 

1. Alpha-1 antitrypsin deficiency 

2. Emphysema/ hyperinflation 

3. Frequent exacerbators 
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 Alpha-1 antitrypsin deficiency  a genetic condition that 
predisposes to COPD and liver disease, and may respond 
positively to augmentation therapy 

 Emphysema/ hyperinflation  upper-lobe emphysema, 
dyspnea, and poor exercise capacity, associated with 
severe airflow limitation & respond well to lung volume 
reduction surgery, which improves survival 
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 Frequent exacerbators (≥2 per year)  have poor QOL, 
increased mortality, and a greater decline in lung 
function. 

 high risk for GERD  

 more severe airway obstruction, with significantly higher 
modified MRC dyspnea scale 

 increased (BODE) index  
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Other phenotypes proposed 

 Mild airway obstruction but disproportionately severe dyspnea 

 Rapid lung function decline 

 Comorbidities 

 Persistent inflammation, defined by ongoing elevation of 
blood inflammatory markers such as CRP, fibrinogen,WBC 

 Chronic bacterial airway colonization 

 Lung cancer phenotype 

 Severe pulmonary hypertension 

 Non-smokers 

 Overlap of symptoms between asthma and COPD 
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Smoking cessation and judicious use of 
current therapies will decrease the 
impact of COPD 
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Treatment for COPD 

Not curable;  

 To date, only smoking cessation and LTOT shown to 
influence mortality with LVRS in a selected subgroup 
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 Curable in the majority of TB cases with anti-TB Rx 

 But, it is only the microbiological cure for TB. 

 Occurrence of post TB pulmonary function 
impairment with consequent chronic airway diseases 
is much greater than previously believed 

Treatment for TB 
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a patient with obstructive abnormality after 
successful TB treatment  
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Left Main Bronchus 
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 Not all smokers develop airflow obstruction or CA lung 

 Genetic and host factors play an important role in the 
development of COPD 

 But a significant portion of COPD goes beyond 
 Complex interaction between genetic and environmental 

factors…may be  
 So epigenetics and the mRNA complex need to be researched 
 The “omics” revolution will help 
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 Current practice strongly relies on the prognosis, Dx & Rx of 
d/s using methods determined & averaged for the specific 
diseased cohort/population.  

 Although this approach complies positively with most pts, 
misdiagnosis, Rx failure, relapse, and adverse drug effects are 
common occurrences 

 These incidences can be explained by individual variation in 
the genome, transcriptome, proteome, & metabolome of a pt.  

 Various “omics” approaches have investigated the influence of 
these factors on a molecular level, with the intention of 
developing personalized approaches to d/s Dx & Rx.  
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 Metabolomics, the newest “omics” & the closest to the 
observed phenotype, reflects changes occurring at all 
molecular levels, as well as influences resulting from 
other internal & external factors.  

 Metabolomics can be applied to identify biomarkers 
related to the perturbation being investigated.  

 Biomarkers can be used to develop personalized 
prognostic, diagnostic, and treatment approaches & can 
also be applied to the monitoring of d/s progression, Rx 
efficacy, predisposition to drug side effects & potential 
relapse.  
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COPD complexity 

Agusti A and Vestbo AJRCCM 20122;184:507 
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Take home message 
 COPD is a heterogeneous disease 

 COPD-pts display different phenotypes as a result of a complex 
interaction b/t various genetic & environmental factors.  

 The degree of complexity requires analyses based on large 
datasets ( eg. genomic assays) and novel computational 
biology approaches  

 Some co-morbidities of COPD share pathobiological responses 
to injurious agents  

 Comprehensive evaluation of pts for commonly occurring d/s 
is essential 

 Merging of specialties? Back to Holistic Medicine? 
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