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Singapore Ministry of Health. Manufacturers of the MAD and CPAP
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Hypertension, OSA and CPAP N ean Cene
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* Hypertension is a major risk factor for cardiac and cerebrovascular
diseases'

OSA is an under-diagnosed and modifiable cause of hypertension?

- Hypertension guidelines® and scientific statements* recommend
screening and treatment of OSA in patients with hypertension

CPAP is the first-line treatment — deliver PAP via a nasal or oronasal
interface to maintain airway patency during sleep

However, many patients either decline to use CPAP or find it challenging
to stick to the treatment®

'J Am Coll Cardiol. 2020;76(25):2982-3021. 2Lancet. 2021,398(10296):249-261.
3J Am Coll Cardiol. 2018;71(19):e127-e248. “Circulation. 2021;144(3):e56-e67.
& >Chest. 2021;159(1):382-389.
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MAD (oral appliance) reduces airway collapsibility by advancing the
mandible during sleep

MAD improves sleepiness and QoL, and better accepted and tolerated

» Unknown if treating OSA using MAD is effective in
reducing BP due to limitations of early studies®-"

e

CRESCENT trial - compare the effectiveness of MAD vs CPAP in
reducing BP in patients with moderate-to-severe OSA, hypertension,
and high CV risk

/] 8Am J Respir Crit Care Med. 2004;170(6):656-664. " Thorax. 2007;62(4):354-359.
® 8Am J Respir Crit Care Med. 2013;187(8):879-887. °Sleep Breath. 2014;18(4):749-759.

OHeart Vessels. 2019;34(10):1692-1702. "J Clin Sleep Med. 2022,;18(6):1547-1555.
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Non-inferiority: non-inferiority margin was set at +1.5 mmHg based on a RCT
comparing CPAP vs sham CPAP?

Null hypothesis: CPAP is more effective in reducing mean arterial BP by 1.5 mmHg

Sample size: detect the non-inferiority of MAD with respect to CPAP based on a
statistical power of 90%, a 2.5% type-1 error rate, and 20% attrition rate, a sample
size of 220 participants was needed

Primary outcome: change in 24-hour mean arterial BP from baseline to 6 m

A c 8 —~ @/}‘i}? 12| ancet. 2002;359(9302):204-210.
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i CRESCENT - protocol summary T Heart Cente
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INCLUSION CRITERIA™ EXCLUSION CRITERIA
1. Age = 40 years Known OSA on treatment
2. Chinese Secondary hypertension
3. Essential hypertension, on = 1 medication for BP control Contraindications to MAD
4. *High cardiovascular risk, as defined by = one of the following: Hypertensive crisis, ACS, or acute HF in the past 30 days
(a) DM
(b) stroke 12-month treatment period
(c) significant CAD
(d) chronic kidney disease o m——————— ﬁ,.—._._.___.g o mm————
e) age of 2 75 years old —_ - \ \
(¢)ag Y { } i MAD (n=110) : .
Recruitment I : : : I :
¥ | [Baseline | | 6-month ! | 12-month !
October 2019 - December 2022 P— I Pu— - I
: ABPM 1 I ABPM : i, ABPM :
I CMR : : I I CMR i
. . | . |
Polysomnogram - Moderate-to- 4 | Biomarkers ! | Biomarkers ! | Biomarkers |
severe OSA | | QoL | 1 QoL : 1 QoL I
| Ambulatory i : ! i Ambulatory !
I ECG : : | I ECG |
Exclude: non-OSA and : : : : : i
Central Sleep Apnea 1 : I :

- .

Aca‘ _9_2 13BMJ Open 2023;13:e072853.
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[ Assessed for eligibility ] ~
(n=3479) fEchuded (n=3158)
Ineligible (n=1908)
] —L Declined to participate (n= 1250))

[ Consent taken (n=321)

-

. ( Withdrew before

; polysomnography (n=15)

[ Completed ] \ /
polysomnography (n=306) (Excluded (n=86) ™

No OSA (n=85)
Central sleep apnea (n= 1)

v

[Underwent randomization (n= 220)

-

[
Assigned to receive
MAD (n=110)

Withdrew before primary endpoint
(n=12)
Before acclimatization (n=3)
During acclimatization (n=5)
After acclimatization (n=4)

Completed up to primary
endpoint (n=98)

*Overall withdrawal: 9.5% -
less than the 20% anticipated
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Age (years), median (IQR) 61.5 (56.0-66.0)

Male sex, n (%) 96(87.3) | 92(836)
BMI (kg/m?), median (IQR) 27.6 (25.4-30.5)

Number of BP medications, n (%)

1 27 (24.6)

2 53 (48.2)

3 22 (20.0)

>4 8 (7.3)

24-h SBP (mmHg), median (IQR) 125 (118-132)

DM 65 (59.1)

Previous CVA/TIA 8 (7.3) - 8(7.3)
Chronic kidney disease 9(8.2) _
Previous Ml 32(29.1) | 33(30.0)
Previous PCI 51(46.4) | 57(51.8)
Previous CABG 11(10.00 [ 12109
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Device adherence (over 6 months) N
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MAD (n=85)
Device adherence
*2 4 hours per night in = 70% of the night, n (%) 59 (69.4)
Average usage = 4 hours per night, n (%) 64 (75.3)
Average usage = 6 hours per night, n (%) 48 (56.5)

* American Academy of Sleep Medicine (AASM) recommendation for improvement in clinical symptoms
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Excessive Daytime Sleepiness TN e
A 12.1% (P = 0.383) *(Epworth Sleepiness Scale >10/24)

A 27.5% (P <0.001)

——

A 15.4% (P = 0.001)

—l—

Baseline m
2 ' MAD group CPAP group
ALCC. 28]
&

Baseline
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Change in BP from baseline to 6-month
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In this cohort of OSA participants with relatively well-controlled BP at baseline...

MAD vs. CPAP

Mean arterial BP

mmHg

Change in MBP from baseline to 6-month
24h MBP Awake MBP  Asleep MBP

1.0
0.0
-2.5
- ) -
A-1.64 A-1.15 A-2.43
P<0.001 P=0.005 P=0.001
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Non-inferiority margin

—3.51 mmHg —1.64 mmHg 0.24 mmHg
The result remains the same after
e : excluding 21 participants who had
changes in BP_medication during the 6-
month treatment period.
0 1.5 mmHg
Favors MAD Favors CPAP

The non-inferiority of MAD against CPAP is demonstrated because the confidence interval does not exceed the
predefined margin of 1.5 mmHg (dotted line).
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MAD Difference (95% Cl) in | p value
B Bascline 6-month [ Baseline [ 6-month [ e

Awake BP — not wearing the device

m 126 (121-135) 124 (117-134) _

DE 82 (77-88) 81 (75-85)

Asleep BP — wearing the assigned device

EET 122 (113-131) 118 (110-129) _

77 (71-84) 75 (69-81)
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The CRESCENT compared the effectiveness of MAD versus CPAP
for BP reduction. All participants had hypertension and high CV risk

MAD was non-inferior to CPAP for reducing 24-h mean arterial BP at
6-m follow-up

The between-group difference in BP reduction favored MAD and was
most pronounced for asleep BPs

Both the MAD and CPAP were effective in improving daytime sleepiness
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