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Questions 

1.  What is the current definition of COPD? 



COPD 

Chronic Bronchitis Emphysema 

PHYSIOLOGICAL 

DIAGNOSIS:  

Post-BD FEV1/FVC <0.7 



COPD Definition 

COPD, a common preventable and treatable disease, is 

characterised by persistent airflow limitation that is 

usually progressive and associated with an enhanced 

chronic inflammatory response in the airways and the 

lung to noxious particles or gases.  Exacerbations and 

comorbidities contribute to the overall severity in 

individual patients. 

 

WHO/GOLD 2013 (www.goldcopd.org) 
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Questions 

1. What is the current definition of COPD? 

2. What is a COPD ‘phenotype’? 



What is a phenotype? 

 An observable characteristic (trait) of an organism 

resulting from genes, environment, and gene-

environment interaction 



COPD 

Chronic Bronchitis Emphysema 

PHYSIOLOGICAL 

DIAGNOSIS:  

Post-BD FEV1/FVC <0.7 



Phenotype 

Is a problem of defining COPD using a single 

physiological measure: 

FEV1 



Bronchodilator Reversibility 

• Do some patients have it and others not? 

• Might it be important? 



 

NOT Reversible 

S t a b i l i t y 



Summary 

What is a Phenotype in COPD?  

A feature other than FEV1 that independently 

predicts a clinical outcome or treatment response 

and is stable over time 



Questions 

1. What is the current definition of COPD? 

2. What is a COPD ‘phenotype’? 

3. What is the point of an alpha-1 service? 

The London Alpha-1 Antitrypsin 

Deficiency Service 



Benefits of an Alpha-1 Service 

• Joined up, one-stop liver and lung care 

• Expert advice 

• Training 

• Research 



Case History – Mrs A 

• ♀ 41 - Iraqi origin living in West London 

• Previously fit and well 

• May 2013: α-1AT 0.4g/L  

– investigation of left ulnar neuropathy 

• Phenotype: “unclear result” 

• Genotype: novel variant 

 Gene Exon Nucleotide change Predicted protein change 

SERPINA1 05 c1078G>C homozygous p.Ala360Pro 



α-1 Clinic RFH Jan 2014: Clinical Care 

• Confirmed no respiratory, GI or skin symptoms 
– No family history of liver or lung disease 

– parents first cousins 

• Fibroscan 6.1kPa (normal), US liver and LFTs all 
normal 

• Lung function normal 

• Annual follow-up for monitoring 

 

 

What is her risk of lung or liver disease? 

 



Academic-Clinical Collaboration 

• protein characterisation in Lomas’ lab 

 

• Novel variant is polymerogenic 

 

 



 

 

 

 

 

Research 
Excellence 

Clinical 
Excellence 



Questions 

1. What is the current definition of COPD? 

2. What is a COPD ‘phenotype’? 

3. What is the point of an alpha-1 service? 

4. ICS, LABA and LAMA – for who? 



2011 GOLD Revision 

C D 

A B 
mMRC ≥2 

CAT≥10 

mMRC 0-1 

CAT<10 
SYMPTOMS 



CAT 

• To assess the impact 

of COPD 

• May assist in case 

finding 

 

 

 

 

 



2011 GOLD Revision 
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GOLD Guideline 

• Suggested first line pharmacotherapy 

 

A: Low Risk, Fewer Symptoms 

 SABA or SAMA PRN 

B: Low Risk, More Symptoms 

 LABA or LAMA 

C: High Risk, Fewer Symptoms 

 ICS/LABA or LAMA 

D: High Risk, More Symptoms 

 ICS/LABA and/or LAMA 

 

 

Updated 2013 



Questions 

1. What is the current definition of COPD? 

2. What is a COPD ‘phenotype’? 

3. What is the point of an alpha-1 service? 

4. ICS, LABA and LAMA – for who? 

5. What is an exacerbation of COPD? 



Which one of these is an exacerbation? 

 Clinical diagnosis of exclusion (no diagnostic test) 



Definition of Exacerbation 

 an event in the natural course of the disease characterised 

by a change in the patient’s baseline dyspnoea, cough, 

and/or sputum that is beyond normal day-to-day variations, 

is acute in onset, and may warrant a change in regular 

medication in a patient with underlying COPD. 

 

 WHO/GOLD Document 

 



Two Definition of Exacerbation in one: 

SYMPTOMS 

 an event in the natural course of the disease characterised 

by a change in the patient’s baseline dyspnoea, cough, 

and/or sputum that is beyond normal day-to-day variations, 

is acute in onset, and may warrant a change in regular 

medication in a patient with underlying COPD. 

 

 WHO/GOLD Document 

 



Two Definition of Exacerbation in one: 

Health-Care Utilisation 

 an event in the natural course of the disease characterised 

by a change in the patient’s baseline dyspnoea, cough, 

and/or sputum that is beyond normal day-to-day variations, 

is acute in onset, and may warrant a change in regular 

medication in a patient with underlying COPD. 

 

 WHO/GOLD Document 

 



Clinical practice 

 Clinical diagnosis of exclusion (no diagnostic test) 



What is a COPD Exacerbation? 

 

 

 “an event in the natural course of the disease 
characterised by a change in the patient’s baseline 
dyspnoea, cough, and/or sputum that is beyond 
normal day-to-day variations, is acute in onset, and 
may warrant a change in regular medication in a 
patient with underlying COPD” 

www.goldcopd.com 



Questions 

1. What is the current definition of COPD? 

2. What is a COPD ‘phenotype’? 

3. What is the point of an alpha-1 service? 

4. ICS, LABA and LAMA – for who? 

5. What is an exacerbation of COPD? 

6. What causes exacerbations? 



 



Viral infection predisposes to secondary 

bacterial infection 

AJRCCM 2013;188:1224-1231 



The Problem isn’t load 

Sethi S et al.  AJRCCM 2007;176:356-361 

Sethi S et al.  NEJM 2002;347:465-471 



 

We identified 5,054 16S rRNA bacterial 

sequences from 43 subjects.  

 

The bronchial tree was not sterile, and 

contained a mean of 2,000 bacterial 

genomes per cm2 surface sampled.  

 

Pathogenic Proteobacteria, particularly 

Haemophilus spp., were much more frequent in 

bronchi of adult asthmatics or patients with 

COPD than controls.  

 

Conversely, Bacteroidetes, particularly 

Prevotella spp., were more frequent in controls 

than adult or child asthmatics or COPD 

patients. 



 



Pathogenesis: Microbiology 

 



Intra-Patient Diversity 

 



Exacerbation Ecology 

Sethi S et al.  J Clin Micro 2014: in press 

“Volcano plots indicating taxa that are significantly increased (upper right quadrant) or decreased 

(upper left quadrant) in pair-wise comparisons. Dashed lines indicate significant FDR-adjusted p-

values and changes in relative abundance of at least 2-fold. Taxa exhibiting significant changes 

are coloured by phylum-level classification. Note that in addition to highlighted taxa, many other 

microbiota members exhibit smaller scale changes in abundance, which cumulatively may 

contribute importantly to microbiome community function.” 
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5. What is an exacerbation of COPD? 
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ECLIPSE Methodology 

Recruitment 

Baseline 

Assessment 

Number of courses of 

antibiotics/steroids / 

hospitalisations for 

exacerbation in prior 

year asked and 

recorded 

YEAR PRIOR 

Number of courses 

of 

antibiotics/steroids 

/ hospitalisations 

for exacerbation in 

year one 

COUNTED 

Number of courses 

of 

antibiotics/steroids 

/ hospitalisations 

for exacerbation in 

year two 

COUNTED 

Number of courses 

of 

antibiotics/steroids 

/ hospitalisations 

for exacerbation in 

year three 

COUNTED 

YEAR 1 YEAR 2 YEAR 3 

ANALYSIS 1 

How do baseline variables relate to 

observed exacerbations in year 1? 

ANALYSIS 2 

How stable is exacerbation frequency 

over 3 observed years, and in relation 

to patient self report? 



Exacerbations and COPD Severity 



Multivariate Analysis 

 

Hurst JR et al.  NEJM 2010;363:1128-1138 



GORD and COPD 

• Do exacerbations cause reflux? 

• Does reflux cause exacerbations? 



Multivariate Analysis 

 

Hurst JR et al.  NEJM 2010;363:1128-1138 

Suggests groups of patients or ‘phenotypes’ who are 

inherently susceptible versus resistant to 

exacerbations (or at least reporting exacerbations) 

IS THIS STABLE OVER TIME? 



“Unstable” COPD? 

 

Hurst JR et al.  NEJM 2010;363:1128-1138 



Phenotype Discrepancy? 

Susceptible 

Patient 
Non-Susceptible 

Patient 

Sufficient Trigger 

EXACERBATION 

SUSCEPTIBLE PATIENT + SUFFICIENT STIMULUS = EXACERBATION 

Psusc + Ssuff = E 



Questions 

1. What is the current definition of COPD? 

2. What is a COPD ‘phenotype’? 

3. What is the point of an alpha-1 service? 

4. ICS, LABA and LAMA – for who? 

5. What is an exacerbation of COPD? 

6. What causes exacerbations? 

7. What determines susceptibility to exacerbation? 

8. What do COPD patients die from? 



COPD and Cardiovascular Death 



The COPD “Co-Morbidome” 

Divo M et al.  AJRCCM 2012;186:pp 155–161 



Impact of IHD in COPD 
Health Status and Exacerbations 

  

Patel ARC Chest 2012;141:851-857 



COPD and MI risk 

• 2.27 (95% CI 1.1-4.7) fold 

increased risk of MI in the 

period 1-5 days following 

exacerbation 

• Patients who did exacerbate 

had a greater risk of MI than 

those who did not, and there 

was a ‘dose response’ 

 

Donaldson GC et al.  Chest 2010;175:1091-1097 



CV Risk at Exacerbation 

AJRCCM 2013;188:1091-1099 



Key Messages 

1. Diagnosis of COPD requires spirometry 

2. There is (far too much) interest in patient 

phenotyping: right drug, right patient, right time 

3. Please refer patients with alpha-1 to our service! 

4. The GOLD revision provides a helpful framework 

for use of ICS LABA and LAMA 

5. An exacerbation is a deterioration in symptoms – 

in which other causes have been excluded 

 

 

 

 

 



Key Messages 

6.  Exacerbations are caused by respiratory viruses, 

and alterations in bacterial flora 

7.  Susceptibility to exacerbation appears to be 

intrinsic 

8.  Cardiovascular risk is important in COPD: 

address it and manage it 

 

RESEARCH OPPORTUNITIES: 

j.hurst@ucl.ac.uk  

 

 

 

 

 



John Hurst 

j.hurst@ucl.ac.uk 


