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COPD and Heart Failure

► The prevalence of systolic or diastolic heart failure in COPD patients ranges
from 20 to 70%,and its annual incidence between 3-4%. Incident heart failure is
a significant and independent predictor of all-cause mortality.
► Unrecognized heart failure may mimic or accompany acute COPD; 40% of
COPD patients that are mechanically ventilated because of hypercapnic
respiratory failure have evidence of left ventricular dysfunction.
► There is no evidence that chronic heart failure should be treated differently in
the presence of COPD. Treatment with ß1-blockers improves survival in heart
failure and is recommended. However, ß1-blockers are often not prescribed in
COPD despite available evidence showing that their use in COPD is safe.
Selective ß1-blockers should be used.
► Acute heart failure should be treated according to usual heart failure
guidelines since there is no evidence to support an alternative management
strategy. Noninvasive ventilation added to conventional therapy improves
outcomes for patients with either hypercapnic respiratory failure due to an
exacerbation of COPD as well as heart failure with acute pulmonary edema.
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COPD and Ischaemic Heart Diseases

► Ischaemic heart disease should be considered in all COPD patients
depending on their risk factor profile. The cardiovascular risk may be assessed
by the global risk calculator, which can be found on the US National Heart Blood
Lung Institute website and treatment initiated based on the current
recommendations.

► During acute COPD exacerbations, there is an increased risk of myocardial
damage in patients with concomitant ischemic heart disease. Patients who
demonstrate abnormal cardiac troponins in isolation are at increased risk of
adverse outcomes including short-term (30day) and long-term mortality.

► The treatment of ischaemic heart disease should be according to guidelines
irrespective of the presence of COPD and vice versa.



COPD and Arrythmias

► Cardiac arrhythmias are common in COPD and vice versa. Atrial fibrillation is
frequent and directly associated with FEV1.

► In COPD patients presenting with severe worsening dyspnoea, associated
atrial fibrillation is frequently documented, and it may be either a trigger or a
consequence of an acute exacerbation episode.

► The presence of atrial fibrillation does not alter the treatment of COPD.
Bronchodilators have been previously described as potentially pro-arrhythmic
agents however, available evidence suggests an overall acceptable safety
profile for long-acting beta2-agonists, anticholinergic drugs (and inhaled
corticosteroids). Nevertheless, caution is advised when using short-acting beta2-
agonists and theophylline, which may precipitate AF and make control of the
ventricular response rate difficult.



Kaplan–Meier curves for all clinical outcomes in hospitalized and chronic heart failure
(HF) patients with and without chronic obstructive pulmonary disease (COPD). 



Kaplan–Meier curves for all clinical outcomes in hospitalized and chronic heart failure
(HF) patients with and without chronic obstructive pulmonary disease (COPD). 
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One-year event rate by chronic obstructive pulmonary disease (COPD) status and Cox
multivariable analysis of the association between COPD and clinical outcomes



De Miguel Diez X .et al,  International Journal of COPD 2013 

Lung inflammation in chronic obstructive pulmonary disease may contribute
to the appearance of cardiovascular events.



Dispnea Cardiogena

• Scompenso cardiaco
• Ischemia (anche come equivalente anginoso)
• Aritmie
MALATTIE DEL CIRCOLO POLMONARE
• Embolia polmonare
• Ipertensione polmonare



Segni e sintomi dello Scompenso



Cause di HF
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Cause di innalzamento di NT pro BNP



Pavasini R. et al Chronic Respiratory Disease2017

Relationship between NT-proBNP above the cut-off and all-cause mortality. 
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Definition of heart failure with preserved (HFpEF), mid-range (HFmrEF) and 
reduced ejection fraction (HFrEF) 



Typical demographics and co-morbidities associated with heart failure
with preserved ejection fraction
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Importance of co-morbidities in patients with heart failure



Markers of worse prognosis in patients with heart failure



L’ipertensione polmonare moderata è spesso
presente sia nell’interstiziopatia polmonare severa
sia nella BPCO severa mentre l’ipertensione
polmonare severa in queste situazioni è rara.
L’ipertensione polmonare severa è spesso presente
invece nella sindrome combinata enfisema/fibrosi
dove l’ipertensione polmonare ha una elevatissima
prevalenza.



LG ESC 2015

Definizione di PH

DPG = Diastolic Pressure Gradient (PAP diastolica – PAWP media)
PVR = Resistenze Vascolari Polmonari



The severity of PH is usually poorly associated with
the severity of the underlying lung disease. The
most common indicators for the presence of PH in
these patients are a disproportionally low DLCO
and a low pCO2.



LG ESC 2015

Algoritmo diagnostico
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Classificazione della PH



LG ESC 2015

Haemodynamic classification of pulmonary hypertension due to lung disease

IPF = Fibrosi polmonare idiopatica
CPFE = Fibrosi ed enfisema polmonari Idiopatici 



Recommendations for pulmonary hypertension due to lung diseases



Recommendations for diagnostic tests in patients with heart failure



Recommendations for right heart catheterization in pulmonary hypertension

LG ESC 2015



Suggested assessment and timing for the follow-up of patients
with pulmonary arterial hypertension





Pattern di risposta al TCP



Betabloccanti



Cardiovascular treatments of 
hospitalized and chronic heart

failure patients according to the 
presence or absence of chronic 

obstructive pulmonary disease at
study entry 

Eu Heart J of HF 2018



Corrales-Medina FV et al Lancet 2013

Rapporto tra polmonite e SCC



Conclusioni

Malattie polmonari, scompenso e cardiopatia ischemica sono
strettamente collegati tra di loro avendo alla base elementi
comuni quale il fattore di rischio fumo, l’eziologia legata
all’infiammazione/immunità e la condivisione, che cuore e
polmone hanno, dello spazio all’interno della gabbia toracica. Il
legame più significativo tra queste patologie sta nello sviluppo di
ipertensione polmonare che condiziona in modo serio la
relazione tra i due organi. Importante è la sinergia tra i gestori del
paziente affetto da queste comorbidità per ottenere i migliori
risultati nella gestione della diagnostica differenziale e per
ottimizzare la terapia che per entrambe le patologia deve essere
piena ed efficace.

















Cardiovascular treatments of hospitalized and chronic heart failure patients according
to the presence or absence of chronic obstructive pulmonary disease at study entry 



Web Table 4.4 Diagnostic tests for specific causes of heart failure with 
preserved ejection fraction





Up to 60% of patients with severe left
ventricular (LV) systolic dysfunction and up to
70% of patients with heart failure with
preserved ejection fraction may present with
PH. PH can be found in virtually all patients
with severe symptomatic mitral valve disease
and in up to 65% of those with symptomatic
aortic stenosis.



Phase II and III clinical trials performed in patients with heart failure with mid-
range ejection fraction and heart failure with preserved ejection fraction



PH con LHD (gruppo 2)

In a retrospective analysis performed in a large
PH centre, LHD was identified as the cause of PH
in 36% of all patients referred for evaluation, of
which 55% had ‘passive’ PH, defined as a TPG ,12
mmHg.



Guazzi M, Curr Heart Fail Rep 2016.

Changes in group2 definition and wording over time from 
first right heart catheterization (RHC) to our days



Examples of key factors suggestive of group 2 pulmonary hypertension



Guazzi M. Curr Heart Fail Rep 2016

Left Heart PH Diastolic Pulmonary Gradient



Guazzi M Curr Heart Fail Rep 2016

Interaction between diastolic dysfunction and PH in a group
of elderly HF patients



Vachiéry JL et al. JACC 2013

Proposta per una classificazione della PH-LHD



Vachiéry JL et al. JACC 2013

Effect of PAWP and SV on Pulmonary pressure



Vachiéry JL et al. JACC 2013

Pulmonary Hypertension due to Left Heart Diseases





PAH



ACCF/AHA stages of heart failure





Practical guidance on the 
use of mineralocorticoid
receptor antagonists in 
patients with heart
failure with reduced
ejection fraction



Practical guidance on 
the use of angiotensin-
converting enzyme
inhibitors (or 
angiotensin II receptor
blockers) in patients
with heart failure with 
reduced ejection
fractiona
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