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PACING NEWS: CORE PROBLEMS



Prevalenza OSAS vs altre patologie cardiovascolari



Test diagnostici per OSA



Severità della sleep apnea valutata mediantemonitoraggio notturno
Apnea/Hypopnea Index (events/hour):• MILD: 5 to 15• MODERATE: 15 to 30• SEVERE: > 30

The Report of an American Academy of Sleep Medicine Task Force. Sleep 1999; 22:667-698.



Bittencourt LR, et al. J Sleep Res. 2001;10:245-51.

The variability of the apnoea-hypopnoea index
The AHI was evaluated in 20patients with OSAS on fourconsecutive nights:• 50% of patients changed theclassification of OSAS severityfrom the first to the subsequentnights.• 65% of patients presented avariation in the AHI value ≥ 10events/h

6 patientschanged to alower AHIclassification

4 patientschanged to ahigher AHIclassification



ICD-detected Sleep Apnea
The ApneaScan™ algorithm continuouslymeasures thoracic impedance changes inorder to count respiration. It defines:• Apnea episode as 2 consecutivedeep breaths with an interval of >10sbetween breaths• Hypopnea episode as aninterval >10s between deep breathswhich additionally containsconsecutive small breathsThe RDI is calculated by dividing the totalnumber of apnea and hypopnea eventsby the programmed sleep duration. ApneaScanTM Algorithm (Boston Scientific)



VARIOSA-AF Study

The individual mean night-to-night RDIcoefficient of variation was 41±16%

Sleep-disordered breathing severity is not stable over time but exhibits considerable night-to-night variability which cannot be detected by 1 overnight sleep study
Linz D, et al. JACC Clin Electrophysiol.2019;5:692-701.



• The individual mean night-to-night RDIcoefficient of variation was 34±17%• The proportion of patients achieving RDImaximum values ≥30 ep/h increased fromthe first observation to the 12-month visit

Time to reach the maximum RDI valueduring the first 12 months afterimplantation

Mazza A, et al. Clin Cardiol. 2020;43:1609-1615.



DASAP-HF Study
• The verification of severe SA at the time of thepolysomnographic study did not predict the occurrence ofAF during a follow‐up of more than 2 years• But AF was associated with the continuously measuredweekly RDI values, using a time‐dependent model

Boriani G, et al. J Cardiovasc Electrophysiol. 2022;33:1472-1479.



Association Between Device-Detected SA and ICD Therapy inPatients With HF
• Purpose: We evaluated the association between ICD-detected SA and the incidence ofappropriate ICD therapies in patients with HF• Methods: Prospective, non-randomized multicenter evaluation of patients receiving an ICDor CRT-D endowed with ApneaScanTM diagnostic feature and enrolled in the LATITUDEremote monitoring platform.• Study endpoints:1. 1st appropriate ICD shock therapy2. 1st ICD therapy (ATP or shock) for VT or VF Mazza A, et al. J Am Coll Cardiol EP2022



Association Between Device-Detected SA and ICD Therapy inPatients With HF
411 patients received an ICD or CRT-D and wereenrolled in the study
All devices were programmed to two detection zones: 1st Zone:

 ≥ 170 beats/minute for ventricular tachycardia: 87% of patients ≥5-second delay before delivery of ATP/shock: 93% of patients 2nd Zone:
 ≥ 200 beats/minute for faster tachycardia: 93% of patients ≤2.5-second delay: 85% of patients

Total(N=411)
Age, years 69±10Male, n (%) 317 (77)Ischemic Heart Disease, n (%) 193 (47)
NYHA Class
• I, n (%) 19 (5)• II, n (%) 250 (61)• III, n (%) 134 (33)• IV, n (%) 8 (2)LV Ejection Fraction, % 32±8History of Atrial Fibrillation, n (%) 136 (33)Secondary Prevention, n (%) 49 (12)CRT device, n (%) 297 (72)Diabetes, n (%) 113 (27)Chronic Kidney Disease, n (%) 107 (26)Pulmonary disease, n (%) 70 (17)Hypertension, n (%) 223 (54)



Association Between Device-Detected SA and ICD Therapy inPatients With HF
During a median follow-up of 26 months [25th-75th percentile: 16-35]:• 58 (14%) patients experienced one or more ICD shocks• 100 (24%) patients experienced an ICD therapy (ATP or shock)

Time to first ICD shock

Time to first ICD therapy (ATP orshock)
No shock(N=353) Shock(N=58) p

Age, years 70±10 66±13 0.038Secondary Prevention, n (%) 37 (10) 12 (21) 0.026
Patients with shocks were:• younger• more frequently implanted for secondary prevention



Association Between Device-Detected SA and ICD Therapy inPatients With HF
• The RDI showed considerable variabilityduring follow-up in the overallpopulation and in individual patients• The maximum RDI value did not differbetween patients with and withoutshocks (55±15 ep/h versus 54±14 ep/h,p=0.539)• The weeks during which the ICDsdelivered shocks or any therapy for VT orVF were most frequently those in whichthe device detected higher RDI values Blue bars: Distribution of all weekly RDI values

Distribution of follow-up weekswith ICD shocks
Distribution of follow-up weekswith any ICD therapy



Association Between Device-Detected SA and ICD Therapy inPatients With HF
• The maximum RDI was not associated with the occurrence of shocks (Cox regression model)• A continuously measured weekly RDI >45 episodes/h was independently associated with theoccurrence of shock and any ICD therapy

The continuous and automaticassessment of sleep-disorderedbreathing allows to identifypatients during periods ofsignificantly increased risk ofventricular tachyarrhythmias



Nightly SDB-severity assessment rather than thesingle-night diagnosis by one over-night sleepstudy may better reflect the exposure to SDB-related factors and yield a superior metric todetermine SDB-severity in the management of AF.
Different approaches to assess nightly SDBseverity: Non-contact biomotion sensors;breathing detection; wearables and apps;hypoxia analysis. Linz D, et al. Int J Cardiol Heart Vasc.2019;24:100424.



OSAS: opzioni terapeutiche



• Pg 6 – … a comprensive individualizedassessment either recommendingtargeted specific therpy orcombinations ………..To work collaboratively with an individualpatient.

Multidisciplinary Approaches to Sleep ApneaManagement

Stepnowsky C. Med Res Arch 2019

A comprehensive individualized assessment,either recommending targeted specifictherapy, or combinations of multipletherapies, appears to be an ideal approachto OSA management. But for this approachto work well, multiple specialists with bothknowledge of their own and other’sdisciplines will need to work collaborativelywith an individual patient.



Tietjens JR, et al. J Am Heart Assoc.2019;8:e010440.

A comprehensiveassessment

Targeted specifictherapy



Conclusions
• OSA is highly prevalent in the general population
• There is a great night-by-night intraindividual variability ofabout 35-40% of the AHI
• The burden of Sashould be taken into account for thediagnosis of OSA rather than a single overnight study
• A number of treatment options for OSA are available
• A multidisciplinary approach is necessary for an accurateclinical management of these patients


