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Systemic Effects of COPD: Comorbidities
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n = 6600, >40 y/o,  4 regions of Taiwan

台灣COPD 盛行率: 電訪調查
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Cheng SL, etc. International Journal of COPD 2015:10 2459–2467 

醫師診斷

COPD症狀
吸菸史



COPD mortality: CV diseases

Am J Respir Crit Care Med. 2014;189:A1123.



Heart failure in Taiwan: Prevalence



HF and COPD: Epidemiology

• 在北美洲及歐洲的群體分析中發現心臟衰竭
病人的肺阻塞盛行率介於 9~52%

• 在 Cardiovascular Health Study 中亦顯示心臟
衰竭病人的肺阻塞盛行率較一般族群為高
（ 20 vs. 13 p =0.001 ）。

Curr Opin Pulm Med. 2010 Mar;16(2):106-11.

Eur J Heart Fail. 2009 Feb;11(2):130-9.

Am J Cardiol. 2001 Feb 15;87(4):413-9.



Heart failure and COPD in Taiwan: 

hospitalization



肺阻塞病人的心臟衰竭診斷



心臟衰竭病人的肺阻塞診斷



Diagnostic Hints/Pitfalls

• 慢性心臟衰竭可能由於心臟擴大、肺積水或胸腔積液而導致肺容積降低，
其肺功能顯示為侷限型。

• 急性心臟衰竭可能因為氣管黏膜下及間質水腫，肺功能顯示為阻塞型，
造成假性的肺阻塞診斷。

• 當心臟衰竭病人狀態達到穩定後 ( 例如 : 出院前或出院後一個月內回診時
))，才進行肺量計檢查。另外也可進行六分鐘行走測試 (6 min walk 

test) test)，監測病人的經皮血氧飽和濃度狀態及有無出現呼吸困難的症狀
，若病人行走測試時出現低血氧情形時，需進一步檢查其心、肺狀況。

• 長期患有肺阻塞會增加心臟右心室的負荷，進而導致右心衰竭。

• 肺阻塞病人因其有較低的橫膈及右心擴大，或不完全性右束支傳導阻滯

• (ICRBBB )，可能導致心電圖中 leads II 、 III 、 aVF 導程有比較明顯的 P 

波。臨床上，心臟衰竭或肺阻塞病人都可能在心電圖上呈現心房撲動（
atrial flutter ）或心房顫動（ atrial fibrillation ）的心律不整異常。



COPD Treatment GOLD 2021



心臟衰竭病人的肺阻塞治療



肺阻塞病人的心臟衰竭治療



Inhaled bronchodilator therapy 

in patients with COPD & HF



β2-adrenalreceptors (β2ARs) 
• Facilitate to release norepinephrine.

• The positive inotropic and chronotropic 

responses resulting in an increased 

heart rate and myocardial oxygen 

demand, and direct myocardial injury.

• Reflex tachycardia caused by peripheral 

vasodilatation.

• Lower plasma K+ levels by simulating 

the Na+, K+-ATPase coupled to β2-ARs 

in skeletal muscles, which pumps 

extracellular potassium ions into the cell, 

thereby causing hypokalemia that has 

been associated with ventricular 

tachycardia and fibrillation

Lancet Respir Med 2016 Feb;4(2):149-64.

LABA



LAMA

Muscarinic receptors 
• Increase tachycardia from suppressing 

the vagal effect of M2-receptors of the 

sinoatrial nodal pacemaker

• Stimulation of M3 receptors protects the 

heart from ischemic injuries by 

activating antiapoptotic signaling 

substances, enhancing endogenous 

antioxidant levels, 

• Decreasing intracellular Ca2+ overload,

delayed rectifying K+ current, which 

exerts negative chronotropic responses 

and exhibits antidysrhythmic activity

Lancet Respir Med 2016 Feb;4(2):149-64.



Diseases 2018, 6, 4; doi:10.3390



Overview of the effect of 14-day dual 

bronchodilation on cardiac endpoints

LV: left ventricular; RV: right ventricular; EDV: end-diastolic volume; SV: stroke volume; ESV: end-systolic volume; EF: ejection fraction; CM: cardiac mass; CO: 
cardiac output; i: indexed to body surface area; CI: confidence interval

Hohlfeld JM et al. Lancet Respir Med. 2018; in press

Data are presented as least squares means treatment difference IND/GLY vs. placebo ± 95% CI
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Respiratory Research (2015) 16:65

Tiotropium

Placebo

16%

Respiratory Medicine (2012) 106, 515e521

Cardiac  disorder



LAMA, LABA vs cardiac effects

LAMA

• Tiotropium : 6
• Glycopyrronium : 3
• Umeclidinium : 3

No conclusive increased 
cardiovascular adverse event

LABA

• Formoterol : 8
• Salmeterol : 4
• Indacaterol : 11

No conclusive increased 
cardiovascular adverse event

• Vilanterol : 1
• Olodaterol :２

Lancet Respir Med 2016, S2213-2600(15)00518-4



ICS/LABA, LABA/LAMA vs cardiac effects

ICS +LABA

• Fluticasone + Vilanterol : 2
• Budesonide + Formoterol : 3
• Fluticasone + Salmeterol : 7
• Beclomethasone + Formoterol : 1

No conclusive increased 
cardiovascular adverse event

LABA + LAMA

• Indacaterol + Glycopyrronium : 4
• Umeclidinium + Vilanterol : 3
• Tiotropium + Olodaterol : 3

No conclusive increased 
cardiovascular adverse event

Lancet Respir Med 2016, S2213-2600(15)00518-4



European Heart Journal (2013) 34, 2795–2803

Induced heart failure LABA > LAMA



AM J RESPIR CRIT CARE MED 2000;161:827–830.

SABAs : increase risk of CVD



Beta-blocker therapy 

in patients with HF & COPD



SUMMIT Study

Ann Am Thorac Soc. 2018;15(5):608-614

FEV1 at 3 months, according to treatment allocation and use of β-blocker therapy at baseline

There is no evidence to suggest that baseline β-blocker therapy reduces 

the respiratory benefits



Ann Am Thorac Soc. 2018;15(5):608-614

SUMMIT Study
Time to first outcome event, according to treatment allocation and use of β-blocker therapy at baseline

No evidence to suggest that baseline β-blocker therapy to  increases the CV risk of 

inhaled LABA in patients COPD and heightened CV risk



TONADO Research Program

Chest. 2018;153(6):1315-1325

• 5,162 patients
• Moderate to very severe COPD 
• 557 of 5,162 patients (11%) received β-blockers at baseline



Chest. 2018;153(6):1315-1325

TONADO Research Program

Lung function, overall 
respiratory status, and 
safety of 
tiotropium/olodaterol
(LAMA/LABA) were not 
influenced by baseline β-
blocker treatment in 
patients with moderate to 
very severe COPD.



Arch Intern Med. 2010;170(10):880-887

β-blockers may reduce mortality in Pts with COPD



Arch Intern Med. 2010;170(10):880-887

β-blockers may reduce risk of exacerbations in Pts 

with COPD



β-Blockers Reduced the Risk of Mortality and 

Exacerbation in Pts with COPD: A Meta-Analysis of 

Observational Studies

PLoS One. 2014;9(11):e113048

Beta-blockers use and mortality risk in COPD Pts Beta-blockers use and exacerbation of COPD risk in COPD Pts

*15 original observational cohort studies with a 

follow-up time from 1 to 7.2 years were included.



β-Blockers are associated with a significant reduction 

in COPD exacerbations regardless of severity of 

airflow obstruction

SGRQ, St. George's Respiratory Questionnaire; MMRC, Modified Medical Research Council dyspnoea scale; Prescription adj, adjusted for 

propensity to prescribe β-blockers based on demographics, coronary artery disease, congestive heart failure and severity of airf low 

obstruction; SGRQ and MMRC adj, adjusted for propensity to prescribe β-blockers based on demographics, coronary artery disease, 

congestive heart failure and severity of airflow obstruction, as well as respiratory quality of life using SGRQ and dyspnoea per MMRC score. 

Comparison of adjusted incidence risk ratios (IRRs) for total and severe exacerbations occurring during 

long-term follow-up in patients with COPD who are on or not on β-blocker therapy

Thorax. 2016;71(1):8-14



Cardioselective β1-blockers produced no changes in lung function and 

did not impair treatment response to β2-agonists, even in long-term 

therapy

Respir Med. 2003;97(10):1094-1101.



Val-HeFT trial
Patients with coexisting HF and COPD 

17%

31%

Average 23-month mortality rate

J Card Fail. 2007;13(10):797-804



Medicine (Baltimore). 2016;95(5):e2427

Survival Effects of β-Blockers in Pts with coexisting HF and 

COPD in Taiwan Bisoprolol: 

Low dose: ≥1.25 and <10 mg/day 

High dose: ≥10 mg/day



Effects of β-blockers in Pts with coexisting HF and COPD 

in Taiwan 

Int J Chron Obstruct Pulmon Dis. 2017;12:2573-2581

Bisoprolol (≥1.25 mg/day) was found to reduce mortality and HF exacerbation compared to 

carvedilol and metoprolol.



Pragmatic and Observational Research 2020:11 55–66

Heart failure with COPD COPD with Heart failure



Oxygen therapy



Acta Cardiol Sin 2019;35:244-283 



NIV Positive Pressure Ventilation (CPAP,  BiPAP) 

• RR >25, SpO2 <90%

European Heart Journal (2016) 37, 2129–2200 



6MWT (Submaximal Exercise Test) & CPET (Maximal Exercise Test) 

Ther Adv Cardiovasc Dis 2019, Vol. 13: 1–10

HF COPD

Gold standard for the 

evaluation of exercise 

capacity

CPET 6MWT

Reliable information about 

daily activity
6MWT 6MWT

Low activity status

6MWT

(Severely impaired

patients with advanced 

HF)

6MWT

High activity status CPET CPET

Expensive, demands special 

equipment and trained 

personnel, limited availability

CPET CPET

Simple, inexpensive test, 

well-tolerated
6MWT 6MWT



Question: Do the patients who have COPD need regular 

examinations for concomitant cardiovascular diseases? If yes, 

what and how often is the examination suggested?

• a. the presence of orthopnea or paroxysmal 

nocturnal dyspnea

• b. existing two or more risk factors, e.g., 

hypertension, dyslipidemia, diabetes mellitus, 

smoking

• c. the symptom of disproportionate dyspnea. 

• Apart from history taking and physical 

examinations, electrocardiogram and chest X-ray 

can be arranged for the first line of examinations



Question : Is acute exacerbation of COPD 

a risk factor for ADHF?

• Approximately 16% of patients during AECOPD demonstrated a 

considerable increase in serum troponin-I and NT-proBNP . 

• The hypoxemia and hypercapnia resulting from AECOPD can 

also be proarrhythmogenic, and this can lead to arrhythmias, in 

turn triggering ADHF

• Kwong et al. found that myocardial infarction (MI) risk was sixfold

higher during the first week of respiratory tract infection than 

during the control period.

• The data in the General Practice Research Database in the 

United Kingdom demonstrate that MI risk is four times higher 

during the first 3 days



Question: What is the role of theophylline in the treatment 

of patients with coexisting COPD and HF? What is the 

optimal dose of theophylline in this scenario?

• All studies demonstrating the efficacy of 

theophylline in patients with COPD have been 

performed with sustained-release preparations. 

• Oral theophylline treatment can be used for COPD 

treatment when inhaled long-acting bronchodilators 

or ICSs are unavailable. However, the lowest 

effective dose of theophylline (100 – 200 mg/day) is 

recommended to avoid adverse effects.



Cognitive Impairment in Chronic Obstructive 

Pulmonary Disease and Chronic Heart Failure

J Am Med Dir Assoc. 2017 May 1;18(5):451.e1-451.e11




