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SYMPTOMS

chronic cough

shortness of breath

EXPOSURE TO RISK
FACTORS 

tobacco

occupation

indoor/outdoor pollution

SPIROMETRY:  Required to establish 
diagnosis

Global Strategy for Diagnosis, Management and Prevention of COPD

Diagnosis of COPD

sputum 

© 2021 Global Initiative for Chronic Obstructive Lung Disease



➢ Cardiovascular diseases

➢ Cerebrovascular Diseases

➢ Lung Cancer

➢ Chronic Respiratory Diseases (COPD)

➢ Metabolic diseases (diabetes)

➢ Rheumatic diseases

➢ Reproductive Effects in Women

➢ Premature, Low Birth-Weight Babies

➢ Blindness, age related macular 
degeneration

➢ Other types of cancer (eg Colon, Cervix, 
Liver, Stomach and Pancreatic Cancer)

THE 10 MOST FREQUENT CHRONIC 
DISEASES INDUCED BY SMOKING



COMPLEX CHRONIC

CO-MORBIDITIES OF COPD

Fabbri et coll Eur Respir J 2008; 31:204-212
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Martinis M et al. Exp. Mol. Pathol. 80 (3):219-227, 2006



NUMBER OF CHRONIC DISORDERS BY AGE-GROUP
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PERCENTAGE OF PATIENTS WITH EACH 

CONDITION THAT HAVE OTHER CONDITIONS

Barnett, K et al, Lancet, 2012 Jul 7;380(9836):37-43



FREQUENCIES OF OBJECTIFIED 
COMORBIDITIES

Vanfleteren L.E.G.W., et al. AJRCCM 2013 Apr;187(7):728-35



SURVIVAL IN ADVANCED COPD ACCORDING TO 

COMORBIDITY PHENOTYPE  
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TEMPORAL DISEASE TRAJECTORIES CONDENSED FROM 
POPULATION-WIDE REGISTRY DATA COVERING 6.2 (ALL) 

DANISH

Chronic obstructive pulmonary 
disease (COPD) is central to 

disease progression and hence 
important to diagnose early to 

reduce future risk 

Trajectory analyses may be
useful for predicting and 

preventing
future diseases of individual 

patients

Jensen  AB et al, Nat Commun. 2014 Jun 24;5:4022
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EXACERBATIONS OF RESPIRATORY SYMPTOMS IN 
PATIENTS WITH COPD MAY NOT BE EXACERBATIONS 

OF COPD

Beghé B et coll. Eur Respir J 2013; 41: 993-5
Roca M et coll. Eur J Clin Invest, 2013;43:510 



Mullerova et al, Chest 2015 Apr;147(4):999-1007

RISK OF MORTALITY IN PATIENTS WITH OR WITHOUT
HISTORY OF HOSPITALIZATIONS DUE TO COPD 

EXACERBATIONS IN THE ECLIPSE STUDY



Garcia-Sanz MT et al, J Thorac Dis 2017;9(3):636-645

ONE-YEAR AND LONG-TERM MORTALITY IN PATIENTS 
HOSPITALIZED FOR COPD

University Hospital, Compostela, Spain

757 patients assessed

Age 74.8,  males 77%

Hospital stay 12.2 days, 3.6% ICU 

1-year mortality 26.2%

5-year mortality 64.3%

Causes of death were respiratory and cardiovascular 
disorders



Brochard L et al, Am J Respir Cr Care Med, 2016

➢Multimorbidity was associated with longer 

time to hospital discharge

➢Hospital readmission or death occurred in 

46% of patients over 3.5 months post-

discharge

➢Multi-morbidity is common, most often 

unrecognized, and may be associated with 

poor outcome

COMORBIDITIES AND SUBGROUPS OF PATIENTS 

SURVIVING SEVERE ACUTE HYPERCAPNIC RESPIRATORY 

FAILURE IN THE ICU



Origin of dyspnea exacerbations in patients with COPD

COPD

Acute airway and 

lung inflammation

Exacerbations of respiratory symptoms in patients with COPD

Acute heart failure

Hypertensive crisis

Ischemic 

heart disease

Pulmonary embolism

Atrial fibrillation

Systemic 

inflammation

Agustí A, Faner R. Proc Am Thorac Soc. 2012;9:43-6.

Beghé B, et al. Eur Respir J. 2013;41:993-5.



COPD EXACERBATION

AIRWAY INFLAMMATION SYSTEMIC INFLAMMATION

Cytokines 
TX-A2, PGF-2α

Sympathetic  

activation

TachycardiaHEART FAILURE 

DECOMPENSATION

Exacerbations of airway inflammation and 

cardiovascular effects

Takayama K, et al. Nat Med. 2005;11:562–566.



Hypertension – cause of respiratory symptoms 

exacerbations in COPD

ECOPD

Acute airway inflammation

Systemic inflammation

Acute impairing of vascular 
dilation mechanism

Hypertension

Imbalance in vascular 

reactivity

Acute aterial pressure 
elevation

Hypertensive 
crisis

Left ventricle overloadLeft ventricle systolic/diastolic dysfunction

Pulmonary congestion Dyspnoea

Mărgulescu AD, et al. Am J Cardiol. 2012;109:1472-81.



Haemodynamic mechanisms of heart dysfunction in COPD

COPD EXACERBATION

DECOMPENSATION

EMPHYSEMA

Loss of high-flow 

capillary system

IMPAIRED LEFT VENTRICULARY FILLING

ALVEOLAR HYPOXIA

Pulmonary 

vascular 

remodeling

Pulmonary artery 

vasoconstriction

HYPERINFLATION

Intrathoracic 

pressure increasing

HEART FAILURE

Barr RG, et al. N Engl J Med. 2010;362:217–227.

Watz H, et al. Chest. 2010;138:32-8.



Mechanisms of risk for cardiovascular events in ECOPD

↑von Willebrand factor     

↑Fibrinogen           

↑Microalbuminuria

Systemic 

inflammation, 

VEGF elevation

Alteration of  flow-mediated 

vascular dilatation

↑Circulating platelet–

monocyte aggregates

↑von Willebrand factor                     

↑D-dimer 

↑Prothrombin,↑IL6

Endothelial dysfunction ↑Endothelial 

progenitor cells

Platelet         

activation

Prothrombotic 

condition

Elevated risk for acute cardiovascular events

Exacerbation of airway and lung inflammation in COPD

Roca M, et al. Eur J Clin Invest. 2013;43:510-21



Pulmonary embolism – cause of respiratory symptoms 

exacerbations in COPD

Alveolar  haemorrhagePulmonary artery acute 

obstruction

Dead space sudden increase 
in lung parenchima

Hypercapnia
Ventilation/perfusion 

mismatch

Bronchoconstriction

Carotid arterial 

chemoreceptor

Bronchopulmonary       

C-fibres

Atelectasis,

injured parenchyma

Rapidly adapting stretch  

receptor, J receptor

Hypoxemia

Vascular 

chemoreceptor

DYSPNOEA

Pulmonary embolism

Moua T, et al. Int J Chron Obstruct Pulmon Dis. 2008; 3: 277–284.



Atrial fibrillation – cause of respiratory symptoms 

exacerbations in COPD

Lung function and risk of atrial fibrillation hospitalization in COPD

Buch P, et al. Eur Respir J. 2003;21:1012-6.



CARDIAC DYSFUNCTION DURING 
EXACERBATIONS OF COPD

MacDonald et al. Lancet Resp Med  2016; 4:138-148
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BIOCHEMICAL MARKERS OF CARDIAC 
DYSFUNCTION PREDICT MORTALITY IN ACUTE 

EXACERBATIONS OF COPD

> troponin Chest pain

ECG changes

54

564 7

557

6



7

7

6

4

54

55

Tine’ et al. J Clin Med 2020; 9: 2644

HEART FAILURE IS HIGHLY PREVALENT AND DIFFICULT 
TO DIAGNOSE IN SEVERE EXACERBATIONS OF COPD

PRESENTING TO THE EMERGENCY DEPARTMENT



Jannuzzi JL et al. Congest Heart Fail. 2012;Suppl 1:S9-S13
Thygesen C et al, Eur Heart J 2012; 33: 2001-2006

NATRIURETIC PEPTIDE TESTING FOR PREDICTING 
ADVERSE EVENTS FOLLOWING HEART FAILURE 

HOSPITALIZATION

Changes in BNP or NT-proBNP following 
treatment should be considered an important 
part of the pre-discharge decision making for 

patients hospitalized with AHF
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NON-CARDIAC COMORBIDITIES AND MORTALITY IN 

PATIENTS WITH HEART FAILURE WITH REDUCED VS. 

PRESERVED EJECTION FRACTION: a study using the Swedish 

Heart Failure Registry

• Non-cardiac comorbidities contribute significantly but 

differently to mortality, both in HFrEF and HFpEF

• No significant variation was found in the impact over the 12-year 

study period

• These results emphasize the importance of

including the management of comorbidities as a part of a 

standardized heart failure care in both HF phenotypes

Ergatoudes et al, Clinical Research in Cardiology 2019 
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Vanfleteren et al. Lancet Respir Med 2016 Nov;4(11):911-924

MANAGEMENT OF CHRONIC OBSTRUCTIVE PULMONARY 

DISEASE BEYOND THE LUNGS



CONCLUSIONS

Patient with COPD have invariably concomitant chronic 

diseases that should be searched and treated according to 

current disease guidelines  for COPD and concomitant chronic 

diseases

Treatment of stable COPD and of exacerbations should always 

consider the complexity of the mechanism underlying 

symptoms and their worsening  


