Obstructive Sleep Apnoea and the Heart


Obstructive Sleep Apnoea

Book chapter on obstructive sleep apnoea



Reviews

Obstructive sleep apnoea and cardiovascular disease, Review
Lancet 2013

Obstructive sleep apnea and heart failure: pathophysiologic and therapeutic implications
JACC 2011

Obstructive sleep apnoea and its cardiovascular consequences
Lancet 2009

Obstructive Sleep Apnea and Cardiovascular Disease
State of the Art
JACC 2003
A bit dated but nice structure to document.


Large Prospective Observational Studies


Sleep Heart Health Study

Incident heart disease

Prospective study of obstructive sleep apnea and incident coronary heart disease and heart failure: The Sleep Heart Health Study
Circulation 2010


Troponin and gender
Sex-specific association of sleep apnea severity with subclinical myocardial injury, ventricular hypertrophy, and heart failure risk in a community dwelling cohort
The atherosclerosis risk in communities Sleep H eart Heath Study
Circulation 2015
Editorial
Note- the 2010 study found more heart failure only in men, but follow-up was about 9 years. This 2015 report has a longer follow-up and probably different population- finding heart failure risk only in women. Would need to read the papers in more detail to try to understand the differences.
They found troponin levels did show a significant gradation with severity of OSA in women but not in men. Men did, however, have a slightly higher troponin level than women. There was more LVH with increased severity of OSA.

LV morphology and systolic function

Left ventricular morphology and systolic function in sleep-disordered breathing
The Sleep Heart Health Study 
Circ 2008
After multivariate adjustment did find a correlation between severity of OSA and degree of LVH (as assessed with echocardiography). The LVH was eccentric rather than concentric and there was a modest reduction in global LV systolic function.

Impact of OSA on Cardio-Vascular System

Hard Cardiac End-Points


Randomised trials- SAVE

[bookmark: _GoBack]CPAP for Prevention of Cardiovascular Events in Obstructive Sleep Apnea
NEJM 2016- therapy with CPAP plus usual care, as compared with usual care alone, did not prvent cardiovascular events in patients with moderate-severe obstructive sleep apnoea and established cardiovascular disease.

Combined end-points

Mortality


Obstructive sleep apnoea and the risk of sudden cardiac death
A longitudinal study of 10701 adults
JACC 2013
In multivariate analylsis some of the predictors were as expected (such as age, and history of coronary artery disease), but also included measures of OSA.

Influence of untreated sleep disordered breathing on long-term prognosis of patients with cardiovascular disease
AJC 2009


Hypertension


Night time dosing of anti-hypertensive medication 

Heart Failure and Systolic Function

Prospective study of obstructive sleep apnea and incident coronary heart disease and heart failure: The Sleep Heart Health Study
Circulation 2010

Study from Japan showing that those with OSA had less improvement of LV systolic function after PCI for AMI.

Ischaemic Heart Disease

Day-night variation of acute myocardial infarction in obstructive sleep apnea, JACC 2008






Impact on cardiac structure and function

Diastolic function

Overnight sleeping induced daily repetitive left ventricular systolic and diastolic dysfunction in obstructive sleep apnoea: quantitative assessment using tissue Doppler imaging
EJC 2009
Assessed patients and controls, before and after overnight sleep, finding that some measures of diastolic and systolic function became impaired or more impaired in patients compared with controls.

Systolic function


State of the art paper
Obstructive sleep apnoea and heart failure
Pathophysiologic and theurapeutic implications
JACC 2011


Ventricular hypertrophy
 
Left ventricle mass is associated with obstructive sleep apnea severity in patients with cardiovascular disease or significant risk factors
Abstract 201

Left ventricular morphology and systolic function in sleep-disordered breathing
The Sleep Heart Health Study 
Circ 2008
After multivariate adjustment did find a correlation between severity of OSA and degree of LVH (as assessed with echocardiography). The LVH was eccentric rather than concentric and there was a modest reduction in global LV systolic function.


Arrhythmias




Sleep disordered breathing and arrhyhtmias


Cardiac rhythm disturbances and ST segment depression episodes in patients with obstructive sleep apnoea-hypopnea syndrome and its mechanisms
Chest 2005



Brady-arrhythmias


Reports

Severe bradyarrhythmias in patients with sleep apnoea syndrome. The effect of N-CPAP therapy. A long term study with the use of implantable loop recorders


Atrial fibrillation

Reviews and editorials

Obesity, exercise, obstructive sleep apnoea, and modifiable atherosclerotic cardiovascular disease risk factors
Review, 2015

Obstructive sleep apnoea and atrial fibrillation
Editorial. JACC 2014

Sleep apnoea and atrial fibrillation
The autonomic link
JACC 2009

Reports

Analysis of ORBIT-AF; those with OSA had the expected greater comorbidities and were younger.

OSA treatment in this analysis meant less AF recurrence after PVI. JACC 2013

Those with severe OSA had more recurrence after PVI. 2010

Nocturnal arrhythmias across a spectrum of obstructive and sleep-disordered breathing in older men. Outcomes of sleep disorders in older men (MrOS Sleep) Study.



Ventricular ectopy


Reports

Cardiac arrhythmias in obstructive sleep apnoea (from the Akershus Sleep Apnea Project)
2011

Ventricular arrhythmias


Reports

Sleep-disordered breathing in patients with implantable cardioverter-defibrillator
These were patients with ICD- not known to have SDB, but only one third did not have sleep apnoea and those with SDB most had CSA. SDB status in this group did not related to appropriate ICD therapy or mortality (note this did include those that had ICD for secondary prevention)

Impact on biomarkers
BNP

Letter- does hypoxia cause BNP elevation? Response

Association between obstructive sleep apnoea and elevated levels of type B natriuretic peptide in a community based sample of women
Sleep 2012

Effects of continuous positive airway pressure on cardiac remodelling as assessed by cardiac biomarkers, echocardiography and cardiac MRI
Chest 2012
Editorial

Impact on prognosis


Troponin

Is increased high sensitive troponin I associated with severity of sleep apnoea syndrome
Abstract from ESC Congress 2012

High sensitivity troponin T levels in obstructive sleep apnea
2010- abstract
Higher levels in those with more severe OSA but relationship attentuated when adjusted for comorbidities.

Study from 2004- no troponin elevation in relation to severity of OSA- but used old assay, not hs-TnT


Impact on prognosis


Sex-specific association of sleep apnea severity with subclinical myocardial injury, ventricular hypertrophy, and heart failure risk in a community dwelling cohort
The atherosclerosis risk in communities Sleep heart Heath Study
Circulation 2015
Editorial


Other biomarkers

Correlation between OSAS-related hypertension and hs-CRP: a systematic review
Abstract 2015

Serum amyloid A in obstructive sleep apnea
Circulation 2003

Impact of treatment with CPAP 

Hard Cardiac Endpoints

Combined end-points

Mortality

Hypertension


Effects of continuous positive airway pressure treatment on clinic and ambulatory blood pressures in patients with obstructive sleep apnea and resistant hypertension
Hypertension 2015


Heart Failure

Ischaemic Heart Disease

Arrhythmia

Impact on cardiac structure and function

Ventricular hypertrophy




Diastolic function

More insights on structural and functional cardiac alterations, and the effects of treatment with continuous positive airway pressure
JACC 2006
In this echo study, hypertensive and obese participants had structural and functional improvement, blood pressure decreased. LV annular velocities increased consistent with improvement of diastolic function along with septal wall thickness reduction. LV stroke volume increased.
On the right side RV systolic function improved as did RV dimensions.
Note it is not stated whether anti-hypertensive medications changed during the study.
Did also find that severity of OSA as assessed by AHI did correlate with greater IVS thickness, reduced stroke volume and reduced RV systolic function.



Effects of continuous positive airway pressure on cardiac remodelling as assessed by cardiac biomarkers, echocardiography and cardiac MRI
Chest 2012
Editorial
With echo the bi-atrial volume and RV dimension decreased with CPAP. CMR found similar improvement. CMR also able to show RV volume index reduced, LV mass index decreased but LV dimension and EF remained unchanged (normal at outset).
Echo also found improvement of diastolic function with increase of septal and lateral wall e’ velocity and corresponding fall of E/e’ ratio.
Improvements were seen by three months and there was continued improvement over 12 months.  


Effects of continuous positive airway pressure therapy on left ventricular function assessed by tissue Doppler imaging in patients with obstructive sleep apnoea syndrome
EJE 2009


Systolic function (EF or SV changes)


Systolic function (LV strain) 

Continuous positive airway pressure ameliorates sleep-induced subclinical left ventricular systolic dysfunction: demonstration by two-dimensional speckle-tracking echocardiography
EJC 2010


Impact on biomarkers


Cardio-Vascular Benefits of other treatment modalities on patients with OSA

Patent foramen ovale closure in obstructive sleep apnea improves blood pressure and cardiovascular function
Hypertension 2015


Effect of nocturnal oxygen and acetazolamide on exercise performance in patients with pre-capillary pulmonary hypertension and sleep-disturbed breathing: randomized, double-blind, cross-over trial.
EHJ 2015

Central Sleep Apnoea


Treating Central Sleep Apnea In Heart Failure
Outcomes Revisited
Circ 2007

