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Das Problem der Evolution...




Agenda:

Was ist Schlafapnoe?
Pathophysiologie OSA und CV-Risiko

Klinischer Zusammenhang OSA und CV-Risiko
und Effekt von CPAP:

* Observationsstudien
 Randomisierte kontrollierte Studien (RCTs)

Zusammenfassung
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Obere Atemwege kdonnen zeitweise kollabieren
=>» Obstruktive Hypopnoe und Apnoe
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Einschrankung des Atemfluss im Schlaf
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Obstruktive Hypopnoe und Schnarchen




Die Pravalenz der OSA nimmt in der Allgemeinbevolkerung zu

F/U der Wisconsin Sleep Cohort Study (n=1520)

Prevalence in Men Prevalence in
Women

AHI 25 30-49 27% 9%
AHI 2 5 50-70 43% 28%
AHI =15 50-70 17% 9%

Peppard, Am J Epidemiol 2013; (Hypopnea criterium: RD 4%)

HypnoLaus cohort: 2121 Probanden mit home PSG

100 = Bl Men
1 Women
79-2%
747 %
3
g ¢ 497% 52:1%
g
8
e
23-4%
o L
AHI =5 events per h AHI =15 events per h CriteriaA+BorC
+ symptoms and comorbidities (criteria )
(criteria A+ B)

ICSD-3definition Hejnzer R. Lancet RM 2015; (Scoring: 2012 AASM)



Screening for OSA in Adults. Evidence Report and Systematic

Review for the US Preventive Services Task Force

Jonas DE. et al JAMA 2017

Es besteht ein Zusammenhang zwischen Apnoe-Hypopnoe-Index (AHI)
und All-Cause Mortality

No. of Deaths/
Total No. (%)

No. of Deaths/
Total No. (%)

Apnea-Hypopnea
Index Comparison,

Hazard Ratio

Source Group 1 Group 2 Follow-up,y Group 1l vs Group2 (95%Cl)
Severe OSA
Young et al,130 2008 12/63 (19.0) 46/1157 (4.0) 13.8 230vs <5 2.70(1.29-5.65)
Punjabi et al,151 2009 86/341(25.2) 477/3429(13.9) 8.2 230 vs <5 1.46 (1.14-1.86)
Gooneratne et al,147 2011 35/42 (83.3) 59/119(49.6) 13.8 220 and EDS vs 2.28 (1.46-3.57)
<20and no EDS
Ensrud et al, 144 2012 25/209 (12.0) 155/2296 (6.8) 3.4 230 vs <30 1.74(1.04-2.90)
Marshall et al,153 2014 10/18 (55.6) 54/294(18.4) 20 215vs <5 4.20(1.91-9.24)
Subtotal (12=57.8%, P=.05) 2.07 (1.48-2.91)
Moderate OSA
Young et al,150 2008 6/82 (7.3) 46/1157 (4.0) 13.8 15to<30vs <5 1.30(0.51-3.29)
Punjabi et al,151 2009 165/727 (22.7) 477/3429(13.9) 8.2 15to<30vs <5 1.17 (0.97-1.42)
Subtotal (12=0.0%, P=.83) 1.17(0.97-1.42)
Mild OSA
Young et al,130 2008 16/220(7.3) 46/1157 (4.0) 13.8 5to<15vs<5 1.50(0.80-2.81)
Punjabi et al,151 2009 319/1797 (17.8) 477/3429 (13.9) 8.2 5to<15vs<5 0.93 (0.80-1.08)

Subtotal (12=52.7%, P=.15)

1.07 (0.70-1.63)

Favors | Favors
Group 1 : Group 2

+

1.0
Hazard Ratio (95% CI)

10

Weight,

15.47
31.27
22.66

20.22
12.38
100.0

4.04
95.96
100.0

28.94
71.06
100.0



Pathophysiologie: Zusammenhang OSA und CV-Erkrankungen

U po m PCO FIGURE 1 Polysomnographic Example of OSA
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Pathophysiologie: Zusammenhang OSA und CV-Erkrankungen

Sleep-disordered breathing

Sleep Intermittent Intermittent Intrathoracic
fragmentation hypoxaemia hypercapnia pressure swings

Local blood Blood pressure
flow fluctuations Oxidative changes
/ stress \
Systemic Sympathetic
inflammation hyperactivity
\ Endothelial /
dysfunction
. Metabolic
Hypercoagulation disorders

!
v
Blood pressure
elevation

A4

Progression of Ventricular Arrhythmia
atherosclerosis dysfunction

Cardio- and cerebrovascular disease

Ott SR et al. Swiss Medical Weekly 2017



Effect of sex and age on

comorbidity in OSA: observational
analysis from a nationwide US

health claims database.
Mokhlesi B. ERJ 2016

1,704,905 Patienten mit OSA
und gleich viele gematched
Kontrollen

Alle Co-Morbiditaten zeigten
eine signifikant erhohte
Pravalenz bei Patienten mit OSA

Pravalenz nahm zu mit Alter zu,
insbesondere kardiovascular
Erkrankungen, jedoch Abnahme
der Depressionen

Im adjustierten Model war die
OR fur alle Erkrankungen bei
OSA erhéht
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Pravalenz von schlafbezogenen Atemstorungen bei Patienten mit
kardiovaskularen Erkrankungen

Pathology Prevalence of SDB

Arterial hypertension
AHI = 15/h: 10-30%

Resistant arterial hypertension

AHI >30/h: 26—32%

Coronary artery disease (including acute

myocardial infarction, post-revascularisation _
patients) AHI >15/h: 64%
Congestive heart failure

AHI =215/h: 60-64%
AHI =20/h: 53%
AHI =30/h: 36%

Heart rhythm and conduction disorders

AHI =15/h: 14-47%
AHI =30/h: 20-27%

Atrial fibrillation

AHI >15/h: 25-43%
AHI =30/h: 13%

Stroke and cerebrovascular disease
AHI =15/h: 35-40%
Asymptomatic carotid stenosis AHI =10/h: 69%

Pulmonary hypertension

AHI =15/h: 42%
Ott SR et al. Swiss Medical Weekly 2017



Association between OSA and CV mortality

Severe OSA, an independent risk factor of CV mortality, modifiable by CPAP therapy

| .
CV death

Cumulative inddence of

Non fatal CV
events

Cumulative inddence of
nordfatal VS events (%)

fatal CWS everts (%)

wemen (oMtrals
smam SOFELS

Mild C5AH
Sy OSAH
mam D5AH with CPAP

semen COnNtHols
e m SN0MES
Mild QSA&H

Syt ORAH
= (5AHWith CPAP

1 1
El 72 108 144
Months

* Prospective observational trial,
mean follow-up > 10 years.

Patients untreated

264 Control

377 Snorer

403 Mild to moderated OSA (AHI< 30)
235 Sever OSA (IAH > 30)

Patients treated
372 OSA (AHI > 30 or AHI 5 to 30 with excessive
daytime sleepiness
* CV morbidity/mortality increased for
untreated severe OSA patients, compared to
non OSA patient
-Relative risk od death 2,87
-Relative risk of CV events 3,17

*Risk suppressed/normalized by CPAP therapy

Jose M Marin, Lancet 2005



OSA und art. Hypertonus

p for trend significant in all three studies

Sleep Heart Health Study (2) Wisconsin Sleep Cohort Study (3) Wisconsin Sleep Cohort Study (4)
- crossectional data - - crossectional data - - prospective data -

n=6132 n=1060 n=893
44 44 44

2 o 2 T 2 -
I 1T I
il In 1 1
0- 0 0
AHl <15 15-49 5-149 1529.9 g9 0 5 15 30 0 0149 5149 ¢
v v v
OR=1.37 OR=3.1 OR=2.89

Legend of figure 1

Fully adjusted = odds ratio (OR) adjusted for confounders: age, sex, BMI, neck and waist circumference, alcohol, tabacco use
and in case of the prospective study also baseline hypertension status; AHI = apnoea-hyponoea index; the graphics represent
the OR and the upper 95% confidence interval



Prevalence of sleep-disordered breathing in the general
population: the HypnolLaus study

R Heinzer, S Vat, P Marques-Vidal, H Marti-Soler, D Andries, N Tobback, V Mooser, M
Preisig, A Malhotra, G Waeber, P Vollenweider, M Tafti’, and J Haba-Rubio’
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Q2 =AHI 4.3-9.9 Q3 = AHI 10-20.6 Q4 >20.6/h
Adj for age, sex, alcohol, tobacco (model 4) and +BMI (model 3)

Lancet Respir Med. 2015



Effekt von CPAP auf den Blutdruck bei Patienten mit Hypertonus

Net Reduction in Blood Pressure (mm Hg)

Ein langzeitig Absenkung des SBD um 2 - 3 mmHg fuhrt zu einer 4 - 8% Reduktion
des Risikos fur zuklinftige Schlaganfalle oder Herzinsuffizienz

Mean (95% CI)

*16 (B18)

*10 (587)

HTN

*7(471)
*12(572)

*28(1,948)

*31(1,820)

*B (968)

e

]

Bazzano  Aljami

Mo Heantjens

& 24h-5BP {mm Hg)

Montesi

Fava

® 24h-DBP (mm Hg)

Bakker Bratton

SDP -2 to -2.5 mmHg
DBP -1.5 to -2 mmHg

Net Reduction in Blood Pressure (mm Hg)

Mean (95% Cl)

=~
L
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1 1

Resistant HTN

Randomized controlled trials

Meta-analyses

AU N L O o N WA OO N
| I N — 1 1 1 1 1 1 1

(n=41) (n=35) [ (n=40)
*4 (n=329)
(n=196) *5 (n=446)
(n=117)
[ ] +
X J
Lozano Pedrosa Martinez-Garcia De Oliveira ~ Muxfeldt Iftikhar Liu

A 24h-SBP (mm Hg)

® 24h-DBP (mm Hg)

SDP -4.7 to -7.2 mmHg
DBP -2.9 to -4.9 mmHg

Javaheri et al. JACC 2017;69:841-58



Open-labelled study with Losartan (6 weeks)

Open-labelled study with Losartan (12 weeks)

Blood Pressure Response to Losartan and Continuous Positive Airway
Pressure in Hypertension and Obstructive Sleep Apnea

Erik Thunstrom’, Karin Manhem’, Annika Rosengren’, and Yiksel Peker'*

Asszessed for eligibility (n = 134)

Exciuded (n = 43)

Mot mesting inclusion criteria {n = 24)

Declined to participate (n = 16)
Orher reasons {n = 3)

Included in the open-labelled study with losartan 50 mg daily

(n=91)

'

‘

Mon-0OSA
(n = 38)

0SA
(n =55}

—* Excluded due to pulmonary
ambolism {(n=1)

—* Excluded due to alcohol
abusg (n=1}

Analyzed after the first period
{n = 35)

Analyzed after the first period
(n=54)

= Excluded (n=1)
Malignant hypertansion (M= 1)

—» Excluded {n =6}
Malignant hyperension (N = 1)
Declined to participate (N =5)

Included in the second period
(n=34)

Randomized
(n=48)

[
v |

Allocated to CPAP

Allocated to non-CPAP

{n=25)

(n=23)

—* Protocol violation
n=1)

Completed trial
Non-0OSA
(n =34)

Completed trial
OSA on CPAP
(n=24)

Completed trial
OSA non-CPAP
(n=23)
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Blood Pressure Response to Losartan and Continuous Positive Airway
Pressure in Hypertension and Obstructive Sleep Apnea

Erik Thunstrom’, Karin Manhem’, Annika Rosengren’, and Yiksel Peker'*

Am J Resp Crit Care Med 2016
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Kombination einer anti-HTN Medikation mit CPAP hat einen
synergistischen Effekt auf den Blutdruck

« HTN Pathophysmlogle Ist multidimensional in dieser Population
ERI R e JfII {7 _
LT 1.1, I B e J;»’I'I o Ao 1.1
OSA 145 i S T .-'] Pl e N 5 T.._*-_.T\‘ 7
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Mean nighttime BP
Systolic
At randomization 1165129 1202=13.5 1241 x13.2 0.335
6 wk after randomization 1148=11.3 121.5=144 1194 =123 0.582 5.9 [0.021)
Mean morming BP
Systolic
At randomization 1264 = 16.3 133 8= 156 139.1 = 16.1 0.245
& wk after randomization 1264 = 15.0 1351 =191 131.2 =148 0.438 9.1 (0.024)



CPAP Behandlung senkt das Risiko eine Hypertonie zu entwickeln

Prospective cohort study of 1889 patients without HTN referred to a sleep lab mean follow-up 12y

Non treated OSA is significantly

associated to a increased risk of incidence CPAP therapy is associated with a
of HTN, related to the severity of OSA significant decreased of incidence of HTN
Flgure 2. Cumulative Incidence of Hypertensicn In Participants ‘Without OSA énd Unireated Table 2. Crude Rates of Incident Hypertension In Controls and Patients \With Treated and
Patlents With C5A Untreated OSA
o Patients With OSA
R — : Ineligible Declined MNonadherent Treated I
& 80 1 for CPAP CPaP to CPAP With CPAP
- - r..-" - Moderate 0SA Controls® Therapy Therapy Therapy Therapy
- ~ I (n=310) {n = 462) (n =195) (n=198) (n=824)
E 80 /_‘J _,_:'f Mild O34 AHI at bﬂs;jige, 26(1.3) 14.2 (6.6 ar.a 6.3 31.3(134) 41.2(10.9)
= e P 001 i Withourt 1054 mean (=)
2 40 e r.—J J'rlr Incident hypertension, 75 (25) 175 (38) 118 (E1) 5363 280 (34)
3 . g MNa. (%)
a ool Total No. cbserved, 3563 5230 2037 1015 21449
e Crude incidence rate, 218 3.34 584

T 5 E P p Ay Mo. per 100 (1.71-267) (2 85-382) (4.82-6.56)
Foliows-ip Time,

Mo. et rigk

Sevara OSA 198 184 18 &2 a7 P value =00 =001 =00 003
Moderate OSA 258 222 202 162 114 &7 Abbreviations: AHI, apnea-hypopnes indes; CPAP, confinuous positive arvay pressure; O5SA, obsiructive sleep apnes.
Milc 054 208 283 260 124 127 5 2 Participants without OGA wane controls. P values were caloulated from 2-sided log-rank test comparing each of the pa-
Withowt CS& 310 306 260 211 152 T2 fisnis with OSA groups with the conirol group.

O5A Indicates obstructive sleep apnea. Severity of ©54 was defined by the apnea-hypopnza Indes (AHI) as
mild G54 (AHI, 5.0-14.9), moderate O5A (AHI, 15.0-2.9), and severe 054 (AHI, =30.0). P value reflects an
overall log-rank x; test, providing an overall survival dfference among the 4 study groups.

Marin JM et al, JAMA 2012; 307(20):2169-76



Klinsch-observative Studien zeigen, dass das OSA-
assoziierte CV-Risko durch CPAP normalisiert wird

Exposure | Outcome HR HR
(u ntreated) (treated)

Peker 2002 Al 25 MI, stroke, CV death

Marin 2005 AHI 230 Non-fatal M, stroke 2.4 1.1
Campos-Rodriguez AHI 210 Incident MI, stroke 2.8 0.9
2014

Campos-Rodriguez AHI 210 Incident stroke 6.4 1.3
2014

Martinez-Garcia 2012 AHI =230 Recurrent stroke 2.0 0.9



Zwischenbilanz...

* OSA Pravalenz ist hoch bei Patienten CV-Erkrankungen

* Observationsstudien deuten eindeutig auf ein erhohtes,
schwergrad-abhangiges CV-Risiko durch OSA hin

 CPAP kann den Blutdruck senken (RCTs)

* Longitudinale Observationsstudien (nicht-randomisiert!)
zeigen klar eine CPAP-assoziierte Senkung des CV Risikos
und verbessertes Uberleben

So, wie sieht es mit prospektiven RCTs aus?



Incidence of HTN or CV events in non sleepy OSA
patients (CERCAS trial)

Figure 2. Cumulative Incidence of Hypertension or Cardiovascular Events During Follow -up

S0 S0 CPA&P <4 h/night
]
P=51 _~ _pContol
= # 40 e
i @
= CPAP =4 h/night
g B a0
= E
]
2 2
. a
: :
o o 19
o T
| 1 2 3 4 5 &
Years of Folloes-up Years of Fallow-up

e Multicenter RCT with 725 patients with AHI>20 without sleepiness (ESS<10)

e In this cohort of non-sleepy patients (50% with initial HTN whom 25% treated
for HTN), no beneficial effect of CPAP on incident HTN or CV events.

* |n post hoc analysis, compliance > 4h/night leads to significant decrease

Barbé et al, JAMA 2012; 307(20):2161-8



CPAP for Prevention of Cardiovascular Events in OSA

McEvoy RD et al. N Engl ] Med. 2016 Sep 8;375(10):919-31.
“SAVE-Trial”

Non-sleepy patients with pre-existing coronary or cerebrovascular disease

15,325 Patients were assessed
for eligibility

Secondary prevention trial
43 e o deces o priipate (almost half with prior stroke)

2716 Did rot give consent

326 Lived too far from the clinical center

il e 5844 sleep tests
504 Had it g s or O34 * 3246 eligible for run-in (AHI 212)
e o a o e 2717 randomized (sham adherence 23

6 Had Cheyme—Stokes respiration

189 Had other reasans h rS/n |ght)

| 3246 Entered the 1-wk run-in period

529 Were excluded because of poor
adherence or other reasons

324 Used device <3 hr per right o Mean AHI 29/h0ur

39 Had problems attending elinic
62 Had Cheyne—Stakes respiration

104 Had other reasons L M ean ESS 7 .4

2717 Underwent randomization |

l | | Mean f/u 3.7 years

1359 Were assigned to receive CPAP
plus usual | care

1358 Were assigned to receive usual care
57 Tried CPAP and continued treatment
33 Tried CPAP but did not continue

13 Were excluded treatment

M CPAP 3.3h igh
2 Withdrew their consent e a n u s e * o u r'S/r] Ig t
1 :-:;mqadhmm 1o 17 Were excluded
N € Withdrew their consent
10 Were excluded owing to | 11 Woere excluded owing to
irregularities identified irregularities identified
during monitoring at one site

during menitoring at ene site

Primary outcome:
e primary analysis . . .
e — —— CV death, M, stroke, or hospitalization for heart

: 18 Wese lost to follow-up . .
pumson | | e failure, unstable angina or TIA
6 Had other reasons 7 Had other reasans

1284 Were followed through 1256 Were followed through
the final follove-up visit the final follow-up visit

McEvoy RD et al. N Engl ] Med. 2016

1346 Were included in the primary analysis | | 1341 Were included in th




CPAP for Prevention of Cardiovascular Events in OSA

McEvoy RD et al. N Engl ] Med. 2016 Sep 8;375(10):919-31.

“SAVE-Trial”
100
30-
904
— 80 1 CPAP
= 20 Usual care
Y 70—
(5 60
=] ] 104 i
T o HR 1.10 favoring usual care
©
'E 40— 0 T T T T T T 1
= 0O 12 24 36 48 60 72 84
g
o 20—
104 P=0.34
0 I | I I I | 1
0 12 24 36 48 60 72 84
Follow-up (mo) CvD
. Endpoints
No. at Risk Endpoints
CPAP 1346 1222 1118 754 482 278 146 146 229
Usual care 1341 1211 1108 727 499 290 103 103 207

Primary endpoint neutral. Average compliance only 3.3 hrs.

CPAP treated patients showed a significant drop in ESS, QolL, mood and in diastolic BP

McEvoy RD et al. N Engl ] Med. 2016




Effect of CPAP on Cardiovascular Outcomes in Coronary Artery
Disease Patients with Nonsleepy OSA.
The RICCADSA Randomized Controlled Trial.

Peker Y et al. Am J Respir Crit Care Med. 2016 Sep 1,194(5):613-20

[ 1,291 patients with CAD were assessed for eligibility ]

629 were excluded:
32 had known OSA
597 wera not interested in the study

662 underwent cardio-respiratory polygraphy at home and
answered the ESS questionnaire

151 were excluded:
101 had borderiine OSA (AHI 5.0-14.9 h™")
21 had predominant CSA/CSR

29 declined further investigations

[ 511 met the inclusion criteria l

267 included in the observational arm:
155 had sleepy OSA (AHI 215h™;
ESS210)

112 had no OSA {AHI<5 h™1)

244 nonsleepy OSA (AHI 2156h~1; ESS <10)
included in the randomized controlled arm

122 assigned to CPAP 122 assigned to no CPAP

49 / 122 17 returned CPAP within 1 month 3 started CPAP at baseline at their own request
13 returned CPAP within 1-3 months 22 started CPAP during follow-up
(41(y ) 8 returned CPAP within 3-6 months 2 returned CPAP within 1 month after start
o 7 returned CPAP within 6-12 menths 3 returned CPAP within 1-3 months after start
t d 4 returned CPAP within 12-24 months 2 returned CPAP within 3-6 months after start
stoppe 1 lost to follow-up 1 retumed CPAP within 6-12 months after start
7 died 9 died
CPAP I i
[ 244 included in the intention-to-treat analysis ]

25/122
(20%)
started
CPAP

—

1.00 A
0.75 A
=
E
& 0.50 +
<
o
0.25 4
0.00 rg“__ﬂ—/_—"_ﬁ‘
0 12 24 36 48 60 72
Months since randomization
Number at risk
CPAP 122 111 108 90 74 45 29
Control 122 117 109 87 71 43 27
| CPAP Control |

84 96

5 0
5 0

Schlussfolgerung: Keine Verbesserung des CV Outcome bei den CPAP behandelten Patienten.
Aber, signifikanter Vorteil der CPAP-Therapie bei Patienten mit guter Compliance (>4 h/Nacht):
HR 0.29 (CI 0.10-0.86 on multivariate analysis, P=0.026)



Zusammenfassung RCTs: CPAP-Effekt vs. Kontrolle

|

Barbe et al (CERCAS) 0.83 (0.63-1.1), p=0.20

(CPAP=358,
control=367)
Follow-up: 4 yrs

Peker et al o
(RICCADSA)

(CPAP=122,

control=122)

Follow-up: 4.7 yrs

McEvoy et al (SAVE)

(CPAP=1359,

control=1358)

Follow-up: 3.7 yrs)

0.80 (0.46-1.41), p=0.44

—— 110 (0.91-1.32), p=0.34

0 0.5 1 1.5
In Favor of CPAP In Favor of Control

® Intention-to-treat analysis

Javaheri et al. JACC 2017,69:841-58



Average CPAP adherence (hours per night)

Warum zeigte sich in den RCTs kein Vorteil flir CPAP?

Vielleicht reduziert CPAP das CV-Risiko gar nicht?

Inadequate CPAP Nutzung?
z.B. Adherence im SAVE-Trial:

Average nightly adherence in hours (Mean and 95%CI} over time

Means hours of use per night at:

Sham run-in 5.2 hrs
1 month 4.4 hrs
12 months 3.5 hrs
Total study 3.3 hrs

24
Follow-up (months)

McEvoy RD et al. N Engl J Med. 2016



Warum zeigte sich in den RCTs kein Vorteil fir CPAP?
Einfluss der CPAP Adherence

SAVE-Trial
e Baseline AHI: 29 /h
* CPAP AHI: 3.7/h (mean usage per night: 3.3 h)

* Assumed “normal” sleep duration in adults: 6 — 8 hours per night (mean 7 h)

SAVE Trial baseline

I GUS N viean AHI: 29 /b

AHI: 29 / h
SAVE Trial «ideal» usage

U Mean AHI:3.7 /h

AHI: 3.7 /h

SAVE Trial «real» usage

S G G - A 171/

AHI: 3.7 / h AHI: 29 / h

SAVE Trial «good» compliance

G - AH: 145 h

AHI: 3.7 / h AHI: 29 / h



RCTs Summary of CPAP-Effect vs. Control

Barbe et al (CERCAS)
(CPAP=358,
control=367)
Follow-up: 4 yrs

0.83(0.63-1.1), p=0.20

0.72 (0.52-0.98), p=0.04

Peker et al
(RICCADSA)
(CPAP=122, Py

control=122)
Follow-up: 4.7 yrs

0.80 (0.46-1.41), p=0.44

0.29 (0.1 0-0.86), p=0.026

McEvoy et al (SAVE) N
——— 10 (0.91-1. =0.
(CPAP=1359, 110 (0.91-1.32), p=0.34
control=1358)
Follow-up: 3.7 yrs) o 0.52 (0.30-0.90), p=0.02
0 0.5 1 15

In Favor of CPAP

In Favor of Control

@ Adherence analysis (patients with
CPAP adherence =4 hours/day)

® Intention-to-treat analysis

Javaheri et al. JACC 2017,69:841-58




Warum zeigte sich in den RCTs kein Vorteil flir CPAP?
Einfluss der CPAP Adherence

“Healthy User Effect” und CPAP

Die Wahrscheinlichkeit einer guten CPAP-Nutzung (=24 h/Nacht)
|lasst sich anhand der Therapietreue bei Lipidsenkern vorhersagen...

0.6 I
0.4 —
0.2 _ -
O
“Low"medication “Adequate” medication
adherence adherence

Platt, Chest 2010;137:102



Warum zeigte sich in den RCTs kein Vorteil flir CPAP?

Vielleicht reduziert CPAP das CV-Risiko gar nicht?
Inadequate CPAP Nutzung?
Sekundarprophylaxe ist moglicherweise der falsche Ansatz?

Behandlung von “Mediatoren” des OSA-Effekts (Hypertonus,
Diabetes, etc.) Gberdeckt das OSA-assoziierte Risiko?

Medications — no.[total no. (%6)

Antihypertensive agent 1049/1346 (77.9) 1040/1341 (77.6)
Statin or other lipid-lowering agent 762/1346 (56.6) 800/1341 (59.7)
Antidiabetic oral medication 291/1346 (21.6) 291/1341 (21.7)
Insulin £0/1346 (5.9) 831341 (6.2)

Aspirin or other antithrombotic agent 1009/1346 (75.0) 1009/1341 (75.2)

McEvoy RD et al. N Engl J Med. 2016



Warum zeigte sich in den RCTs kein Vorteil flir CPAP?

Vielleicht reduziert CPAP das CV-Risiko gar nicht?
Inadequate CPAP Nutzung?
Sekundarprophylaxe ist moglicherweise der falsche Ansatz?

Behandlung von “Mediatoren” des OSA-Effekts (Hypertonus,
Diabetes, etc.) Gberdeckt das OSA-assoziierte Risiko?

AHI ist nicht der “richtige” Parameter, um das OSA-assoziierte
CV-Risiko beurteilen zu kbnnen?



Ist der AHI der richtige Parameter zur Beurteilung
der OSA-Schwere und des CV-Risikos?

First dizgnostic sleep study in Chest dataset
(paticnts referred with suspected 05 A)

n=1343%8)

Excluded:
— S0% of mam variables (e.g., AHI,

sex, age, postal code, BMI, TST, DS)

massing (n=1,794);
— diagnosed with oiher sleep disorders
(=48}

Mumber of records transferred 1o ICES
(m=11,5%)

/\

Linked using first and last name,
DOB and postal code
(n=10381; #9.5%)

Excluded:

— duplicates in=17);

— parasominia (n=1);

— OB of 2008 in=11;

— Siudy date afier death
(=2

Finual dataset
(m=10,35%; R9.3%5)

Oibservanions that were ol linked
in=1,215; 1L.5%)

— nodb Ontario residence [postal codes
from Manitoha (n=803}, other than
Crmtarso & Manitoha (n=21);

— missing a postal code (n=10);
other reasons (n=374)

Split-mghi* {n=286]

F——= Spli-night® (n=2111)

Mataeset with Dl
diagnostic night
(m=9249)

Iataset with full
disgnostic night
(m=10,14%; §7.5%]

Kendzerska et al. PLOS medicine 2014

Cohort study based on
clinical database and health
administrative data from
Ontario (Canada)

All adults referred for
suspected OSA between
1994 and 2010 were
followed until May 2011

Endpoint:

Occurrence of a composite
outcome

* myocardial infarction,
e Stroke

e CHF
* revascularization
procedures

* death from any cause



Proportion Event-free

1.0

0.9

0.8

0.7
1

0.6

0.5

Ist der AHI der richtige Parameter zur Beurteilung
der OSA-Schwere und des CV-Risikos?

=2 _
&
%
Nl AHI>30
- Q
“-\- by 7y E
- L T @ |
el L Be=AHI<15 L o
R - £
"~ -15<=AHI<=30 | W
-, S
5 (0 manths) e = b
AHI<5 0.94 (0.93-0.95) 1= §- o 7 . .
5<=AHI<15 0.93 (0.92-0.94) e & adjusted for CV risk factors
15<=AHI<=30 0.91 (0.90-D.93) I———- AHI>30 (BMI1 >29kg/m?2; Age >50y;
AHI>30 0.84 (0.78-0.85) ) i
male sex, smoking, prior
S 1 hypertension, diabtes, Ml,
2126 1869 1872 1150 B28 215
! stroke, CHF)
2721 2187 1830 1002 421 87
2324 1711 1136 652 282 92
2978 2003 1359 692 273 48 g -
| T T T T T I T I T T |
0 30 60 90 120 150 0 30 60 90 120 150
Months Months

Kendzerska et al. PLOS medicine 2014



Ist der AHI der richtige Parameter zur Beurteilung
der OSA-Schwere und des CV-Risikos?

In a fully adjusted model, other than AHI OSA-related variables were significant independent predictors:
time spent with oxygen saturation 90%, sleep time, awakenings, periodic leg movements, heart rate and
daytime sleepiness

Age - 59:40 CT——T )

AWK in TST -35:18 |

(TST90Sa02-9:0 | CIomjessT >

PLMI-13.4:0
TST-49:64 | mjm
HRin TST-70.2:56.6 : (mjmm
Prior Hypertension — 1:0 I D*E
Prior Diabetes — 1:0 C T

Sex - M:F I m
Smoking Status — current:never | CTHSj—T
Smoking Status — ex:never III*]:I LR & &
Prior Stroke — 1:0  ; EE*:E
PriorMI—1:0 | CloSSj—r

Prior CHF —1:0 ! Cr——
Prior COPD — 1:0 | CImjemm]

Day Sleep - Y:N (I

Schlussfolgerung:
Andere OSA-assoziierte Faktoren (nicht AHI) waren wichtige Pradiktoren fiir das CV-
Risiko bei OSA

Kendzerska et al. PLOS medicine 2014



Nocturnal intermittent hypoxia predicts
prevalent hypertension in the European

Sleep Apnoea Database cohort study

Ruzena Tkacova'? Walter T. McNicholas® Martin Javorsky'Z, Ingo Fietze?,

Pawel Sliwinski®, Gianfranco Parati®’, Ludger Grote® and Jan Hedner®, on behalf

of the European Sleep Apnoea Database study collaborators’

N=11 911
(2007 — 2013)

AHI Q2 6.0 - 17.4

ODI Q2 3.6 — 11.9

Polygraphy [n=5557]

0DI [Q4 versus
AHI [Q2 versus

0DI (Q2 versus Q1 |—/?el
0DI (Q3 versus Q1 ——

1

1

AHI (Q3 versus Q :
AHI (Qé versus Q1 '_\R

Age -
Body mass index

Neck circumference -

—

Polysomnography (n=5392] ‘

Type 2 diabetes | —— — -
Dyslipidaemia — —
ESS score 1 lll
COPD | —— .
Sex [female versus male] H— +-—
Smoking 7 + |
Waist/hip ratio - | . I . >
i 2 3 ; 3 ;
Odds ratio

Eur Respir J. 2014



e 0t0<1% ——11t0<3.5% -—--3.5t0<10% =——10to0 97%

Sleep Disordered Breathing and

A s
Risk of Stroke in Older | P
Community-Dwelling Men. s, cTo0
Stone, Sleep 2016. “2 ) o
2,872 elderly men having PSG. 1
156 (5.4%) had stroke during average 7.3 yrs o ] : ; :
follow-up. B,
Severe nocturnal hypoxemia (CT90 >10%) had a %; h
1.8-fold increased risk of incident stroke Zs
(P =0.02). g
AHI not associated with incident stroke. E 2
1 e
e

Follow-up, years

Follow-up, years

No. at risk: 0 1 3 5 7
0to<1% 1,400 1,383 1,299 1,194 1,080
1t0<3.5% 753 744 703 634 582

3.5t0<10% 365 358 336 307 271
10 to 97% 354 346 317 282 239



Data levels in OSA phenotyping and their potential relevance

Data levels Component examples Potential clinical relevance
(selected examples)

Lifestyle
+ Modifiable factors
(weight loss)

Cllnical phenotypes

Integrated care
. Rlslcgstratlﬁcatlon
(EDS, elderly)
+  Comprehensive
PSG patterns guidelines

Intermediate phenotypes
=  Therapeutic targets
(oxygen, sedatives)

= Diagnostic (PALM)
* Therapy response {CCC)

Biomarkers

- Diagnostic (IL-6, IL-10)
*  Therapeutic targets

»  Sequelae predisposition

Genetic risk assessment

+ OSArisk

» Sequelae predisposition

* Response to therapy
(miRNAs & resistant HTN)

Pharmaco-
genomics ] [ Epigenetics ] [ GWA ]

Zinchuk et al. Sleep Med Rev 2016



Precision Medicine:
Response to CPAP in Resistent Hypertension and OSA

Occurance of CVD-linked miRNA in relation to blood pressure change after CPAP
Prediction of the BP response to CPAP in patients with RH and OSA (proposed HIPARCO score)

e

p <0.0001
miR-26b-5p
miR-27a-3p |
miR-142-3p
miR-30c-5p
miR-26a-5p
miR-24-3p 3
miR-15b-5p
miR-125a-5p 10 .
miR-223-3p
| miR-146a-5p
miR-23a-3p -
|

miR-126-3p
miR-423-3p
miR-23b-3p
miR-221-3p
miR-181b-5p
miR-103a-3p

let-7e-5p
|
=

let-7a-5p
let-7f-5p

miRNA Normalized Expression (-ACT)

t-7¢

------

S d S ond
miR-320a Pre-CPAP Pre-CPAP Post-CPAP Post-CPAP

| MIR-22-3p
% iR 296 38 Sanchez-de-la-Torre et al. The Spanish Sleep Network.
 mm miR-3782.3p J Am Coll Cardiol. 2015, 66 (9):1023

mmmmmmmmmm
mmmmmmmmmm
E E = z =




Zusammenfassung

Die Pravalenz der OSA hat in den vergangenen Jahren deutlich
zugenommen

OSA ist bei Patienten mit CV-Erkrankung Gberdurchschnittlich oft zu finden
Gute Evidenz fur die zugrunde liegenden Pathomechanismen

Observationsstudien zeigen klar ein erhéhtes, schweregradabhangiges CV-
Risiko bei OSA und einen deutlichen therapeutischen Effekt von CPAP
(Senkung des CV-Risiko)

Die jingsten RCTs lassen allerdings an der Effektivitat einer CPAP-
Behandlung in der sekundare Prophylaxe von CV-Erkrankungen zweifeln
Aber: methodologische Schwachen geben Anlass zu Bedenken

bzgl. Aussagekraft (z.B. schlechte Compliance, nur non-sleepy, etc.)

Moglicherweise ist die aktuelle Definition von OSA (z.B. Schweregrad nach
AHI, etc.) unzureichend zur Beurteilung der Schwere der OSA und des CV-
Risikos

OSA Phanotypisierung konnte helfen Risiko-Patienten besser zu erkennen.



,Laugh and the world laughs with you,
snore and you sleep alone.”

Anthony Burgess (1917 - 1993), British Writer

sebastian.ott@insel.ch



Back-up



APPENDIX 1. AN OVERVIEW OF THE SCORING CRITERIA CHANGES WITH REGARDS TO APNEAS
AND HYPOPNEAS IN ADULTS IN THE AASM MANUAL

Chicago criteria AASM version 2.03
(1999) AASM version 1.0 (2007) AASM version 2.0 (2012) (2014)
Apnea
Recommended >80% signal drop for =10 s and =90% of the =90% signal drop for =10 s Same as in version
event duration meets amplitude reduction 2.0
criteria
Hypopnea
Recommended =50% drop or =30% signal drop for =10 s and =4% oxygen =30% signal drop for =10 s Same as in version
<50% with =3%  desaturation and =90% of the event duration and =3% oxygen 2.0
desat or arousal meets amplitude reduction criteria desaturation or an
associated arousal
Alternative =50% signal drop for =10 s and =3% oxygen NA NA

desaturation or arousal and =90% of the event
duration meets amplitude reduction criteria
Acceptable” NA NA =30% signal drop
for =10 s with =4%
oxygen desaturation

AASM, American Academy of Sleep Medicine; NA, not available.
*The acceptable hypopnea scoring method was added to version 2.01 published in July 2013.




