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35% 
HFrEF<40% 

 

CLINICAL 
PNENOTYPES 

HF 

64.2% 
HFpEF≥50% 

13-26% 
Mid-range EF 

  HFmrEF  
40-50% 

 
ACUTE HF 

 

26 million patients Worldwide with 1million hospitalizations annually in the United States and Europe 
(Remme et al. 2001; Ambrosy e t al. 2014)  

Current prognosis is poor: 50% of all patients with CHF die within 5 years of diagnosis and less than 15% 
survive more than 10 years (Rosamond et al, 2007,Tendera, 2005 



Clinical Profile of HF patients 

• Insomnia 

• Obstructive Sleep apnea/Periodic Breathing 

• PLMs 

• RLS 

• Daytime Sleepiness 

• Fatigue 

• Nocturnal dyspnea 

• Nocturia 

• Atrial Fibrilation 

Drugs for 
heart failure 

B-Blockers 
decrease  
nocturnal 

production of 
melatonin 



Sleep-Disordered 
Breathing 
(OSA-CSA) 

Short Sleep Time 

Low Sleep 
Quality 

Insomnia 
23%-73%  

RLS 
8%-13% 

 
PLMs 
37% 

 

Bidirectional  

Depression 

OSA in 50% of HFpEF 

If AHI>15 30% HF have SDB 
If AHI>10 80% HF have SDB 





HF- SLEEP APNEA 









OSA is common in patients with HFpEF, with a prevalence of 69% to 81% 
and is independently associated with a worse prognosis, even when HF 
therapy is optimal 



In HFrEF, there is an association between the presence of CSA and an increased risk of ventricular 
arrhythmias 





Cardiologist Sleep Specialist 

Cardiologists should be concerned with the possibility that their patient’s cardiac 
condition might be caused or aggravated by Sleep Apnea 

Patients with HF have a moderate or high probability of OSA, screening all AF and heart 
failure patients with home sleep apnea testing might prove to have the highest utility 



PSG metrics 
AHI 

Oxygen Desaturation 
Arousal Index 

Heart  Rate 
Variability 

Clinical Symptoms  
Subtypes of Sleep 

Apnea 

Symptom Subtypes of Obstructive Sleep 
Apnea Predict Incidence of  
Cardiovascular Outcomes 

Sleep Apnea Heterogeneity, Phenotypes, and Cardiovascular Risk 

AJRCCM 2019  



Sleep Apnea Heterogeneity, Phenotypes, and Cardiovascular 
Risk 

• Symptoms 

• Physiologic traits linked to disease pathogenesis 

• Polysomnographic expression of this Breathing Sleep Disorder (e.g., severity o f 
hypoxemia and sleep architectural changes) 

• AHI is not the best predictor o f OSA-related morbidity, and the field is now 
questioning the use of the AHI as the primary diagnostic or prognostic criterion 
for patients with sleep-disordered breathing 

 

• REM sleep apnea and hypoxic burden significantly increase cardiovascular risk in 
patients with sleep apnea 

 

• Various health outcomes may be related to sleep apnea through distinct 
pathophysiologic pathways that differentially reflect responses to hypoxemia, 
arousal, and sleep state 

 



NEW PSG INDICES 

         Obstruction Severity 

     Stronger relationship with increase mortality 

rate than AHI, especially among severe OSA 
patients 

  Muraja-Murro A et al The severity of individual obstruction events is related to 

increased mortality rate in severe obstructive sleep apnea J Sleep Res 2013 

 

A measure for enhanced prediction of OSA 
related cardiovascular mortality 

The hypoxic burden of sleep apnoea predicts cardiovascular 
disease-related mortality: the Osteoporotic Fractures in Men 
Study 
and the Sleep Heart Health Study 

European Heart Journal 2018 

                      Adjusted-AHI  
was further shown to be an independent risk 
factor for all-cause mortality and non-fatal 
cardiovascular events 

Leppanen T et al RemLogic plug-in enables clinical application of AHI adjusted for 
severity of individual Obstruction events. J Med Eng Technol 2016 

 









 ?Splitnight in HF because of different attitude of HF patients at 
the beginning of sleep and the end of sleep 

AHI, ODI, T90, Desaturation burden, Arousal index, Sleep 
Efficiency, WASO, Heart Rate Variability 

Follow-up the response of patients with CHF  to standard 
treatments and alternative treatments (CPAP or oxygen) 

PSG should be used to assess the response after atrial 
pacing in patients with CHF and sleep apnea (possibly via 
improved chronotropic performance) 





Uncomplicated patient =  

Conditions that place the patient at increased risk of non-
obstructive sleep-disordered breathing (e.g., central sleep apnea, 
hypoventilation and sleep related hypoxemia). Examples of these 
conditions include significant cardiopulmonary disease 





Is There a Need to Routinely Assess for the 
Presence of  

Pro 

• Non typical symptoms, difficult to distinguish from nonspecific symptoms such as fatigue in 
HF 
 
 

• Comorbid conditions such as refractory hypertension, absence of arterial pressure 
nocturnal dipping , atrial fibrillation, diastolic dysfunction, and hypocapnia are associated 
with an increase in the risk of SDB but are not sufficient to establish a diagnosis on their 
own 
 

• Before heart transplantation 
 

• Follow-up the response of patients with CHF  to treatments which include both standard to 
the extravagant (biventricular pacing, transplantation, left ventricular assist devices) and 
alternative treatments (positive airway pressure or oxygen) 
 
 
 

 





 Is There a Need to Routinely Assess for the 
             Presence of SDB in Congestive HF?                                                    

Con  

• Use of routine screening for SDB include cost considerations and poor adherence 
of CHF patients to positive pressure therapy 

• Accute ill HF do not need screening  for SDB but only treatment with positive 
airway devices 

• Portable sleep monitoring is increasing in popularity for the diagnosis of SDB in 
patients with HF (Woehrle H, et al. Determining the prevalence and predictors of sleep disordered breathing in 

patients with chronic heart failure: rationale and design of the SCHLA-HF registry. BMC Cardiovasc Disord. 2014) 

• A careful history can help with case-finding and potentially reduce the need for 
screening of truly asymptomatic individuals with HF 

• Data suggest that breathing abnormalities might be related to inadequate 
medical therapy rather than an independent issue requiring intervention (Solin et 

al. Influence of pulmonary capillary wedge pressure on central apnea in heart failure. Circulation. 1999) 

• Diagnosis of OSA or CSA do not change management in HF patients 



In the largest observational study of about 30,000 Medicare beneficiaries newly diagnosed with HF, 
treatment of SDB was associated with decreased readmission, health care cost, and mortality 









Cheyne Stokes Respiration 

the ratio of the  hyperpnoea to apnea is usually >1 in CHF 
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PAP -HF 









HF-OSA-CPAP? 

• RCTs involving patients with HF and OSA treated with CPAP showed an improvement in left 
ventricular systolic function and reductions in blood pressure, heart rate, and sympathetic 
nerve activity (Kaneko, Y. et al. Cardiovascular effects of continuous positive airway pressure in patients with heart failure 

and obstructive sleep apnea. N. Engl. J. Med.2003, Mansfield, D. R. et al. Controlled trial of continuous positive airway pressure in 
obstructive sleep apnea and heart failure. Am. J. Respir. Crit. Care Med. 2004) 

 

• 2 observational studies  show that CPAP treatment lowers mortality and improves 
hospitalization free survival in patients with HF, particularly in compliant patients (use 
CPAP 4.9 h) (Kasai, T. et al. Prognosis of patients with heart failure and obstructive sleep apnea treated with 

continuous positive airway pressure. Chest 2008) 

 

• Until now, there is no RCT to evaluate the effects on mortality of CPAP treatment for OSA in  
HF 

 

• AHA/ACC Foundation considers CPAP in HF as being investigational because this treatment 
option is not supported by RCTs data 

 









HF-CSA-PAP??? 

• CPAP responders HF patients – non CPAP responders HF patients 

• CANPAP trial : HF and CSA  at 3 months, the CPAP group showed a reduction in the AHI, 
increase of EF and mean Oxygen Saturation but  no differences were found in the overall 
death (Bradley, T. D. et al. Continuous positive airway pressure for central sleep apnea and heart failure. N. Engl. 

J. Med. 2005) 

• A post-hoc analysis showed a decrease in mortality in patients in whom CPAP resulted in 
amelioration of CSA (CPAP responders (Arzt, M. et al. Suppression of central sleep apnea by continuous 

positive airway pressure and transplant-free survival in heart failure: a post hoc analysis of the  CANPAP for Patients with 
Central Sleep Apnea and Heart Failure  Circulation 2007) 







The answer to the question of treating sleep-disordered breathing leading to improved heart 
failure outcomes is not clear 



1η ΚΙΝΙΚΗ ΠΕΡΙΠΤΩΣΗ ΠΡΙΝ Cheyne Stokes Respiration in Heart Failure 



1η ΚΛΙΝΙΚΗ ΠΕΡΙΠΤΩΣΗ ΜΕΤΑ 
3 Months After Treatment of Heart Failure 

Appearance Obstructive Hypopneas 



Compliance with PAP 
device in HF/Sleep 

Apnea 

Better 
Survival/Prognosis in 

HF 

Mild Heart Failure 
Disease 

Better Sleep 
Quality Less Depression 



HF-SLEEP DISORDERS 





The distribution of overnight sleep stages has a significant influence on autonomic function 
and is therefore directly relevant to cardiovascular medicine 

Slow-wave (N3) sleep is associated with an increase in vagal tone, whereas REM sleep is 
associated with an increase in sympathetic neural traffic 

Little is known about sleep quality in patients with HF 
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Short sleep time and Low Sleep Quality 

1. Sleep fragmentation 
2. Nonrestorative sleep 
3. Difficulties in  initiating sleep 
4. Waking up too early in the morning 
5. Chronic Insomnia:   
-Primary or psychophysiologi­cal insomnia (mood disorders 

and psychological stress ) 
-Secondary insomnia caused by the HF itself or by adverse 

effects of commonly prescribed HF medications, such as 
angiotensin­ receptor blockers, loop diuretics, and Β-
­blockers 

6.    Nocturia 



HF, angiotensin­ 
receptor blockers, 
loop diuretics, and  

β­blockers 

Primary or 
Psychophysiologi­cal 
Insomnia, Depression 





Interestingly, it has that voluntary daytime naps of <2 hours have recently been shown to 
decrease sympatho-vagal balance in a similar way to that seen during slow-wave sleep 

On the contrary, spontaneous daytime naps that are highly prevalent in patients with 
cardiovascular diseases  especially at durations longer than 30 minutes may have a 
compenasatory role but they have beeen  associated with unfavourable changes in the 
regulation of metabolic and endocrine hormones 

Whitehurst LN et al. Comparing the cardiac autonomic activity profile of daytime naps 
and nighttime sleep. Neurobiol Sleep Circadian Rhythm 2018 

Cellini N et al.Heart rate variability during daytime naps in healthy 
adults: autonomic profile and short-term reliability. Psychophysiology 2016 

The potential of melatonin administration for promoting sleep quality in HF patients  has not 
been proved until now 

In the future the demonstration of  conservative measures such as teaching sleep hygiene or 
using behavioural therapy could improve sleep quality in patients with cardiovascular 
disorders 
 



8.6% in HF patients had RLS 

HF patients with RLS had a higher 
prevalence of anemia, higher levels of 
BNP, impaired cardiac function of the 

right and left ventricles 

RLS could promote sympathetic arousal 

and sympathetic overactivity, activate the 
hypothalamic-pituitary-adrenal axis and 
increase the levels of pro-inflammatory 
cytokines and circulating catecholamine 

and all conditions leads to adverse 
prognosis of HF 

CVD could produce RLS through vascular changes in 
the central nervous system or in the periphery or 

through the influence of medications (e.g., inotropic 
agents) for CVD. Thus, presence of RLS may present 

severity of CVD or HF 

Int Heart J. 2019  



37% of unselected patients with HF had PLMs at a rate of 5 per hour of sleep  

compared with a prevalence of 4% to 8% in subjects without HF 

Am J Cardiol 2011 





TREAT or not to TREAT  RLS/PLMs 



ΣΥΜΠΕΡΑΣΜΑ 

• Οι ασθενείς με HF εμφανίζουν πολύ συχνά διαταραχές ύπνου γι’ αυτό  θα 
πρέπει να αξιολογούνται στο Εργαστήριο Μελέτης Ύπνου για τον καθορισμό της 
διαταραχής ύπνου που τυχόν εμφανίζουν με  εξέταση εκλογής την 
Πολυπνογραφία 

 

• Ειδικά η αναγνώριση και αντιμετώπιση των διαταραχών της αναπνοής στον 
ύπνο  σε ασυμπτωματικούς ασθενείς με καρδιακή ανεπάρκεια αποτρέπει την 
εξέλιξη της καρδιακής νόσου σε βαρύτερες μορφές  

 

• Οι εξετάσεις με τις φορητές συσκευές θα μπορούσαν να χρησημοποιηθούν στη 
διάγνωση των αναπνευστικών διαταραχών κατά περίπτωση (δεν υπάρχουν 
μέχρι τώρα επαρκή δεδομένα για τους ασθενείς με HF) 

 

• Η συνεργασία του Καρδιολόγου με τον Ειδικό  Ιατρό  στην Ιατρική του Ύπνου 
αποτελεί απαραίτητη προυπόθεση για τη λήψη  της τελικής θεραπευτικής 
απόφασης της αντιμετώπισης της διαταραχής ύπνου     



HF 

 
PRESSURES 

PAP DEVICES 

RESPECT 
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? 

ΑDVENT 
STUDY 



Ο ρόλος του εργαστηρίου ύπνου σε ασθενείς με καρδιακή ανεπάρκεια  


