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Prevalenza OSAS vs altre patologie cardiovascolari
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PLACE© ™
Test diagnhostici per OSA

Comprehensive sleep evaluation

Assessment of risk factors

Questionnaires?

Diagnostic

L Follow-up
suspicion

uncomplicated patients complicated patients

Home SA testing Standard polysomnogra phy

If inconclusive ar

technically inadeguate
=5 £ Follow-up or
Positive Positiwe

life-style advice

Treatment
Audmpted from Jourmed of Clineced Sheep Sedicine 201715 Te-m0d

Treatment Follow-up
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PLACE© ™

Severita della sleep apnea valutata mediante
monitoraggio notturno

Apnea/Hypopnea Index (events/hour):
* MILD: 5to 15

 MODERATE: 15 to 30

* SEVERE: > 30

The Report of an American Academy of Sleep Medicine Task Force. Sleep 1999; 22:
667-698.
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PLACE® ™™
The variability of the apnoea-hypopnoea index

The AHI was evaluated in 20 i \\ . 6 patients
patients with OSAS on four al M N | changed to a
: : _ " T T b lower AHI
consecutive nights: 1O K | T Classification
» 50% of patients changed the T~ et
classification of OSAS severity ‘
from the first to the subsequent
nights. ; " / il 4 patients
« 65% of patients presented a TR = P changed to a
variation in the AHI value = 10 : hoes (mmeiE  fugher AHI
eventslh ’ Night 1 Night 2 Night 3 Night 4 —s—Patient 19 CIaSSIflcatlon

Bittencourt LR, et al. J Sleep Res. 2001;10:245-
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ICD-detected Sleep Apnea

The ApneaScan™ algorithm continuously

measures thoracic impedance changes in

order to count respiration. It defines:

« Apnea episode as 2 consecutive
deep breaths with an interval of >10s
between breaths

 Hypopnea episode as an
interval >10s between deep breaths
which additionally contains

consecutive small breaths
The RDI is calculated by dividing the total
number of apnea and hypopnea events
by the programmed sleep duration.

Duration Threshold
10 5)

Amplitude Threshold
26% reduction)

ApneaScan™ Algorithm (Boston Scientific)
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VARIOSA-AF Study

Variability of Sleep Apnea Severity and
Risk of Atrial Fibrillation
The VARIOSA-AF Study

Patient 1 Patient 2 Patient 3
Dominik Linz, MD, PuD,* Anthony G. Brooks, PuD,” Adrian D. Elliott, PuD,* Chrishan 1. Nalliah, MBBS," Qverall lower SDB Qverall moderate SDB Qverall severe SDB
Jeroen M.L. Hendriks, PuD,” Melissa E. Middeldorp, PuD," Celine Gallagher, RN,* Rajiv Mahajan, MD, PuD,* RDI 14+9 RDI 21+10 RDI 45+10

Jonathan M. Kalman, MBBS, PuD," R. Doug McEvoy, MD," Dennis H. Lau, MBBS, PuD,’
Prashanthan Sanders, MBBS, PuD"

Q1 (least severe SDB)
@a2
@a3
B Q4 (most severe SDB)

The individual mean night-to-night RDI
coefficient of variation was 41+16%

Nightly RDI (events/h)

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.

$
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CLINICAL
CLINICAL INVESTIGATIONS R WILEY

Continuous monitoring of sleep-disordered breathing with
pacemakers: Indexes for risk stratification of atrial fibrillation
and risk of stroke

Andrea Mazza® | Maria Grazia Bendini® | Massimo Leggio? |

Raffaele De Cristofaro> | Sergio Valsecchi® | Giuseppe Boriani*

* The individual mean night-to-night RDI
coefficient of variation was 34+17%

« The proportion of patients achieving RDI
maximum values 230 ep/h increased from
the first observation to the 12-month visit

Time to reach the maximum RDI value
during the first 12 months after
implantation

ROI max (% of patients with max valu

detected since implantation)
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B RDI max 263ep/h 30ep/hs RDI max <63ep/h

15ep/h< RDI max <302p/h m RDI max <15ep/h

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

1615
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DASAP-HF Study

Association between implantable defibrillator-detected sleep

apnea and atrial fibrillation: The DASAP-HF study o The Veriﬁcation Of severe SA at the time Of the
Giuseppe Borai MD, PRDY© | Ior Diemberger MD, PHO%0 | polysomnographic study did not predict the occurrence of
Ennio C. L. Pisané MD” | Paolo Pieragnoli MD® | Alessandro Locatelli MD> |

pmt il i S AF during a follow-up of more than 2 years

Ciro Indolfi MD, PhD'**? | Miguel A. Arias MD*® | Catia Checchinato MD** | . . .

Mari T. La Rovere MD'® | Ginfranco Snagra MD, Pr* | * But AF was associated with the continuously measured
Michele Emdin MD, PhD'® | Renato P. Ricci MD'® | Antonio D'Onofrio MD”

weekly RDI values, using a time-dependent model

AF burden z 5 minutes AF burden z 6 hours AF burden z 23 hours

RDI230episodesh akanpoins I e ——

2.13[1.24-3.65], p=0.006 | 2.75[1.37-5.49), p=0.004 2.26 [1.05-4.86], p=0.037
History of AF — S —— I

2.13[1.20-3.79], p=0.010 | 847 [2.65-10.08], p<0.001 3.38 [1.10-8.06], p=0.003
Leftatrial diameter| o o

1.01 [0.99-1.02], p=0.068 | 1.02 [1.01-1.04], p=0.006 1.02 [0.99-1.04], p=0.094
Male gender —o— —o— +—o—

1.21 [0.68-2.15], p=0.520 | 2.36 [0.99-5 58], p=0.050 1.43 [0.86-2.52], p=0.240

v S— e hti— T — rrry — . — T ——t—r—rrrYry
01 1 10 100 01 1 10 100 01 1 10 100
HR HR HR

Boriani G, et al. J Cardiovasc Electrophysiol. 2022;33:1472-
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H H H Association Between Device-Detected
ASSOClat|0n Between DQVlce' Sleep-Disordered Breathing and
Detected SA and ICD Therapy in Implantable Defibrillator Therapy in

Patients With Heart Failure|

(] ]
Pat I e nts Wlt h H F Andrea Mazza, MD,* Maria Grazia Bendini, MD,* Valter Bianchi, MD," Cristina Esposito, MD, Leonardo Cald, MD,*

Chiara Andreoli, MD,” Vincenzo Ezio Santobuono, MD,” Antonio Dello Russo, MD,# Miguel Viscusi, MD,"
Carmelo La Greca, MD,' Claudia Baiocchi, MD,’ Antonello Talarico, MD," Raimondo Albanese, MD,'
Giuseppe Arena, MD,™ Giovanna Giubilato, MD," Matteo Ziacchi, MD,” Antonio Rapacciuolo, MD,”
Monica Campari, MSc,” Sergio Valsecchi, PrD," Giuseppe Boriani, MD, PuD

* Purpose: We evaluated the association between ICD-detected SA and the incidence of
appropriate ICD therapies in patients with HF
* Methods: Prospective, non-randomized multicenter evaluation of patients receiving an ICD
or CRT-D endowed with ApneaScan™ diagnostic feature and enrolled in the LATITUDE
remote monitoring platform.
e Study endpoints:
1. 1%t appropriate ICD shock therapy
2. 1%tICD therapy (ATP or shock) for VT or VF

Mazza A, et al. J Am Coll Cardiol EP
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Association Between Device-Detected SA and ICD Therapy in
Patients With HF

411 patients received an ICD or CRT-D and were Qg?eyse(‘f/s) 3?3*(;3)
enrolled in the StUdy Ische,mic Heart Disease, n (%) 193 (47)
NYHA Class
. . * Ln(%) 19 (5)
All devices were programmed to two detection zones: . i, n ) 250 (61)
& 15t Zone: < Il n (%) 134 (33)
& 2 .b inute f icul hvcardia: 87% of pati IV, n (%) 8(2)
: 2 170 beats/minute for ven'trlcu ar tachycardia: Z o O pa‘tlents LV Ejection Fraction, % 3048
+» 25-second delay before delivery of ATP/shock: 93% of patients History of Atrial Fibrillation, n (%) 136 (33)
o 2nd Zone: Secondary Prevention, n (%) 49 (12)
2200 beats/minute for faster tachycardia: 93% of patients CRT device, n (%) 297 (72)
% <2.5-second delay: 85% of patients Diabetes, n (%) 113 (27)
Chronic Kidney Disease, n (%) 107 (26)
Pulmonary disease, n (%) 70 (17)
Hypertension, n (%) 223 (54)
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Association Between Device-Detected SA and ICD Therapy in
Patients With HF Time to first ICD shock
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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)

Event-free probability (%)

T T T T
0 400 800 1200 1600

Age, years 70+10  66+13 0.038 - shock)
Secondary Prevention, n (%) 37 (10) 12 (21) 0.026 L e

Patients with shocks were: -y

e younger ]

* more frequently implanted for secondary prevention 10

T T T T
0 400 800 1200 1600
days
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Association Between Device-Detected SA and ICD Therapy in
Patients With HF

The RDI showed considerable variability  pistribution of follow-up weeks Distribution of follow-up weeks

during follow-up in the overall with ICD shocks with any ICD therapy
population and in individual patients ‘
The maximum RDI value did not differ  *]
between patients with and without i* 3
shocks (5515 ep/h versus 54+14 ep/h,
p=0.539)
The weeks during which the ICDs
delivered shocks or any therapy for VT or = s s o aasnseamne 5 7usssndsssoassedns
VF were most frequently those in which e w

the device detected higher RDI values Blue bars: Distribution of all weekly RDI values
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Association Between Device-Detected SA and ICD Therapy in
Patients 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 the
occurrence of shock and any ICD therapy

ICD shocks Any ICD therapy
The continuous and automatic
- 0.96 _ p=0.007 0.96_ p=0.002 .
assessment of sleep-disordered
breathing allows to identify
e 1.84 p=0.125 223  p=0.011 . . .
SR Dl T " patients during periods of
significantly increased risk of
4.63 p<0.001 2.36 <0.001 . .
RDI>45ep —— =2 P ventricular tachyarrhythmias
0.1 1I - ------;0 0.1 o : o “””:o
HR HR
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Nightly sleep apnea severity in patients with atrial fibrillation: Potential = g

applications of long-term sleep apnea monitoring

Check for |

lacprens )

b.cd

Dominik Linz **“%* Mathias Baumert®, Lien Desteghe “, Kadhim Kadhim®, Kevin Vernooy ",
Jonathan M. Kalman ", Dobromir Dobrev ', Michael Arzt’, Manu Sastry ¥, Harry ].G.M. Crijns ™¢,
Ulrich Schotten ¢, Martin R. Cowie', R. Doug McEvoy ", Hein Heidbuchel “*, Jeroen Hendriks *,

Prashanthan Sanders®, Dennis H. Lau®

KORA 250 o4 m

% ' S ;
4 | ‘ = 5 Wearables and apps
Breathing detection (Sleep time tracker)

(Transthoracic impedance

e.g. Apple

) sMed
.

Non-contact biomotion sensor 'MPlantables)

(Motion sensor, radar technique) / ] 2
} ))) E : Hypoxemia analysis
i

(Overnight oximetry)

Non-contact biomotion sensor

Nightly SDB-severity assessment rather than the
single-night diagnosis by one over-night sleep
study may better reflect the exposure to SDB-
related factors and yield a superior metric to
determine SDB-severity in the management of AF.

Different approaches to assess nightly SDB
severity: Non-contact biomotion sensors;
breathing detection; wearables and apps;

(Ballistic sensor, mattress) hypoxia analysis.

Linz D, et al. Int J Cardiol Heart Vasc.

2904024400424
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OSAS: opzioni terapeutiche

Riduzione atal
CPAP
- Altri tipi di

e assistenza
ventilatoria

terapia
“posizionale”

terapeutiche

" T

Uvulopalato - Avanzamento
faringoplastica maxillo-mandibolare
(UPPP) (MMA)
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Multidisciplinary Approaches to Sleep Apnea
Management

A comprehensive individualized assessment,

cither _ recommending _torgeted speciic

o o _ therapy, or combinations of multiple
Multidisciplinary Approaches to Sleep Apnea Management: Historical Review ! .
and Future Recommendations therapies, appears to be an ideal approach
Authors

it Sopis P to OSA management. But for this approach
to work well, multiple specialists with both
knowledge of their own and other’s
disciplines will need to work collaboratively
with an individual patient.

Stepnowsky C. Med Res Arch 2019
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PI—ACE @ 9? Edizione

We supggest diagnostic testing for patients with
established or at rigk for CVDin whom sleep apnea
is suspected following a comprehensive sleep
assessment:

1.

ol

Symptomatic HF (Mew York Heart Association
Class [I-\V) or asymptomatic (Mew York Heart
Aszociation Class 1) left ventricular dysfunc-
tion (ejection fraction <40%).

. AF, particularly in patients who are persis-

tently symptomatic, challenging to pharmaco-
logically rate control, or in whom a riythm
control strategy will be pursued.

Sick sinus syndrome,

Tachy-brady syndrome.

5. Wentricular tachycardia or frequent ventricular

ran B B

eclopy.

Survivors of sudden cardiac death.

Coronary artery disease.

Cerebrovascular disease,

Patients at elevated risk for future cardiovas-
cular events,

Obstructive Sleep Apnea in Cardiovascular Disease: A Review of the

Literature and Proposed Multidisciplinary Clinical Management

Strategy

Jeremy R. Tietjens, MD; David Claman, MD; Eric |. Kezirian, MD, MPH; Teresa De Marca, MD; Amen Mirzayan, DDS; Bijan Sadroonri,
MD; Andrew M. Goldberg, MD; Carlin Long, MD; Edward P. Gerstenfeld, MD; Yerem Yeghiazarians, MD

 Treatment: We agree with the recommendations from
| the 2009 Adult Obstructive Sleep Apnea Task Force of

Targeted specific

therapy

 the Amencan Academy of Sleep Medicine regarding
| treatment of OSA:

a. Clinical correlation is necessary to determine

whether CPAP-intolerant patients should be
referred for upper airway surgery or oral appli
ance therapy. A multidisciplinary approach to
the management of O3A should be used as
appropriate for each individual patient, includ-
ing involverment of physicians trained in sleap
medicing, otolaryngology-head and neck
surgery, cardiology, maxillofacial surgery, and
dentists trained in sleep dentistry.

Tietjens JR, et al. J Am Heart Assoc.

2019:8:2010440
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Conclusions

 OSA is highly prevalent in the general population
* There is a great night-by-night intraindividual variability of
about 35-40% of the AHI

* The burden of Sashould be taken into account for the
diagnosis of OSA rather than a single overnight study

* A number of treatment options for OSA are available

* A multidisciplinary approach is necessary for an accurate
clinical management of these patients




