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Introduction



Sleep Research Unit, University of Edinburgh

Who are we?

 Dr Renata Riha

» Consultant in Sleep & Respiratory Medicine,

Royal Infirmary of Edinburgh
» Honorary Reader, The University of Edinburgh

* Dr Lizzie Hill
» Sleep Research Fellow, The University of Edinburgh
» Specialist Sleep Clinical Physiologist, Royal Hospital for Sick Children

* NHS Research Scotland Career Researcher Fellow




Sleep Research Unit, University of Edinburgh

Where are we?

« Based at Edinburgh Bioquarter
* Royal Infirmary of Edinburgh

THE UNIVERSITY
of EDINBURGH

 University of Edinburgh

 But collaborate around
Scotland, UK and beyond




Sleep Research Unit, University of Edinburgh

What do we do?

* Clinical research in all areas of sleep medicine
» Sleep-disordered breathing / OSA
« Narcolepsy / hypersomnias
« Parasomnias

 Circadian rhythm disorders

* Predominantly in adults, but also children



Sleep Research Unit, University of Edinburgh

What do we do?
* Publications in peer-reviewed journals
 Presentations at international conferences

* Education in sleep medicine
 Conferences

« Teaching courses




Ongoing studies



Brain Changes in Sleep Apnea study



Brain Changes in Sleep Apnea study

« Multi-site: University of Edinburgh & Sunnybrook Health Sciences, Toronto
* Funders: Fondation Leducq Transatlantic Network of Excellence

* Pls: Joanna Wardlaw / Renata Riha / Fergus Doubal gg Sunnybrook

HEALTH SCIENCES CENTRE

 Ethics approved — recruitment complete
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* |nclusion:

» Adults aged =218 years
* Moderate/severe OSA (AHI=Z15 on PSG or 225 on polygraphy + ODI=10 + ESS 211)



Fondation Leducq Transatlantic Network of Excellence
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Cerebral small vessel disease
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Brain Changes in Sleep Apnea study

Aims of this study

* To examine relationship between OSA and SVD features in brain

« To examine relationship between MRI and:

Sleep architecture
Cognitive function
Blood pressure
Endothelial function
Retinal imaging

before and after 4 months of CPAP therapy

 Validate WatchPAT 200 polygraphy device




Brain Changes in Sleep Apnea study

 State-of-the-art MRI scanning
techniques

» Structural scans
» Cerebrovascular reactivity

« Contrast imaging

» Retinal imaging

« Changes in blood vessels in eye reflect

changes in brain




Brain Changes in Sleep Apnea study

T e Vae

Sex (male : female) 44 30:14
Age at scan visit (yr) 43 50.1£9.1
Body mass index (kg/m?) 43 34.5+6.2
=1 cardiovascular risk factor 43 29 (67%)
Epworth sleepiness score /24 43 1543
Apnea/hypopnea index /hr 43 53.6124.7
=23% oxygen desaturation index /hr 43 41.1£26.3
SpO, nadir % 43 76.319.5
WMH volume (ml) 38 0.98(0.53-1.82) White matter hyperintensities
WMH / intracranial volume % 38 0.06(0.04-0.12)
PVS count (total) 33 389+148
PVS volume (ml) 33 5.2+2.4




Brain Changes in Sleep Apnea study

* Presented at World Sleep 2019, Vancouver

« WMH were infrequent in patients with OSA at their

pre-treatment scan
« Enlarged perivascular spaces (PVS) were numerous

* No significant associations between AHI or ODI and
WMH

« AHI and ODI were significant predictors of PVS count,
when controlling for age, sex, BMI, hypertension and

smoking

* More results to be presented at BSS 2019, Birmingham
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Magnetic resonance imaging markers of cerebral small vessel
disease in adults with moderate/severe obstructive sleep apnea

EAHill', M Stringer?, L Ballerini’, M Valdez Hernandez', M Thrippleton', R Brown', D Jaime Garcia', F Chappell!,
ALimZ, B Macintosh?, J Ramirez2, S Black?, RL Riha', F Doubal', JM Wardlaw’

1.Centre for Clinical Brain Sciences, University of Edinburgh, UK

Introduction

= Obstructive sleep apnea (OSA) is associated with
cardiovascular and cognitive dysfunction.

Markers of cerebral small vessel disease (SVD), such
as white matter hyperintensities (WMH) and enlarged
perivascular spaces (PVS), are evident in 20% of
strokes and 50% of dementia cases.

Qur systematic literature review (as yet unpublished}
! i signifi iations between OSA

and SVD.

* We tested this hypothesis by assessing MRI markers
of SYD and their relationship with objective sleep
measures in adults with moderate/severe OSA.

—
Participants
« Treatment-naive adult patients aged >18yr
+ Moderate/severe OSA (AHI215/hr + ODIZ10/hr)

« Recruited from sleep clinic at Royal Infirmary of
Edinburgh, UK as part of a larger multicenter trial

Measures

Anthropemetric and demographic data, including
vascular risk factors

Apneafhypopnea index (AHI) and 23% oxygen
desaturation index (CDI) as measured by level IV
home sleep study (WatchPAT200, ltamar Medical Lid,
Caeseria, Israel)

3T MRI (3D, ~1mm isotropic) scanning sequences:
T1, T2, FLAIR, proton density

—
Analysis
+ MRI analysis using previously published methods!?

» Standard statistical analyses undertaken using IBM
SPSS Statistics for Windows Version 25 (IBM Corp.,
Armonk, NY, USA)

References: 1. Ballerini L, et al. Scientific Reports (2018). 8:2132.

2. Sunnybrook Health Sciences Centre, Toronfo, Canada

Figure 1:

30 image reconstructed
from T2 MR, showing white
matter hyperintensities (biue)
and enfarged perivascular
spaces (yellow) in a single
study participant.

Results

One male participant withdrew prior to MRI. Analysis
of PVS completed in 33 and WMH in 38 participants.

Multiple linear regression modeling showed no
significant associations between AHI/ODI and WMH.

AHI and OD| were significant predictors of PVS count,
when controlling for age, sex, BMI, hypertension and
smoking (p! as beta coefficient(95% Cl)):
AHI: B 5.877(0.682-11.073), p=0.027

ODI: B -5.985(-10.987- -0.982)), p=0.019

Table 1. Summary of baseline demagraphic, sleep and

MR data. Pt ted as 8D or median(lQR25-75).
Variable n Value
Sex (male : female) 44 30:14
Age at scan visit (yr)} 43 50.1+9.1
Body mass index (kg/m?2) 43 34.546.2
z1 cardiovascular risk factor 43 28 (67%)
Epworth sleepiness score /24 43 1543

Apneafhypopnea index /hr 43 53.6424.7
=3% oxygen desaturation index fhr 43 4112263
SpO, nadir % 43 76.3£9.5

WMH velume (ml} 38 0.98(0.53-1.82)

WMH / intracranial volume % 38 0.06(0.04-0.12)
PVS count (total) 33 3891148
PVS volume (ml) 33 5.2+2.4

2. Valdés Hernandez M, et al. Brain and Behavior (2015). 5(12)ye00415




BRAHMS study



BRAHMS study

* All-night sound recording via smartphone of subjects during multi-channel home
sleep apnoea testing to generate data for the development of algorithms

capable of classifying sleep disordered breathing from phone audio data alone
 Single-site collaboration: Edinburgh/Sheffield
« Funders: Innovate UK via Passion For Life Healthcare/University of Sheffield

* Pls: Guy Brown, Lizzie Hill

(WP

HEALTHCARE

Innovate UK




BRAHMS study

 Ethics approved — recruitment not yet commenced
*n=100

* Inclusion:
« Adults aged =218 years
» Referred for assessment of ?SDB/OSA clinically

« Attending department for planned home polygraphy

using SomnoTouch




BRAHMS study

« Snoring and breathing sounds can give an indication of SDB

« App on patient’s own smartphone to record audio

* Analysed by computer scientists and compared to home polygraphy data
« Use data to “train” and improve existing algorithm

* Hope to produce a commercial app which consumers can use to screen for
SDB at home



BRAHMS study

NHS
St

Lothian

Patient is issued Home Sleep
Apnoea Testing (HSAT)
equipment

Patient returns home

Patient provided with:

- PCF to sign

- Instructions to download and
operate phone app

- App login details including
unigque participant ID

Patient returns HSAT
equipment to Sleep Centre for
evaluation

|

Patient sent Sleep Centre
follow-up Appointment Latter

!

Patient diagnosis and SDB
treatment protocol provided by
Skeep Centre

|

Diagnosis,/treatment summary
report sent to patient’s GP by
Sleep Centre

" De-identified but including participant ID and date of recording to permit correlation of SDB diagnostic data with audio recording.

m o= 100
Patient conducts app- De-identified patient audio
based all-night sound | recording/s uploaded owver
recording patient’s home WIFI to secure
Sheffield University server
The
University
Of
- Sheffield.
De-identified diagnostic data
sent to Sheffield University by ™
Clinical Study Co-ordinator
¥
Comparative data
analysis and algorithm
development conducted

by Sheffield Uni team.




SOS: Sleep On Side



SOS: Sleep on Side study

« A Multi-center, Prospective, Randomized Crossover Study with the
NightBalance Lunoa SPT Compared to Positive Airway Pressure (PAP) for the

Treatment of Positional Obstructive Sleep Apnea (POSA)
* Multi-site: Across Europe
PHILIPS

* Funders: Philips Respironics — e —

 P|: Renata Riha

O NightBalance



SOS: Sleep on Side study

 Ethics approved — recruitment not yet commenced
* n = 150, Edinburgh = as many as possible (competitive recruitment)

* Inclusion:
« Adults aged =218 years

« CPAP-naive or non-complier

« AHI>150n PSG  or
polygraphy + supine AHI at least twice the lateral AHI + supine time 30-70%



SOS: Sleep On Side study

 Validation of NightBalance Lunoa positional

trainer device

* Treatment for positional OSA (POSA)
« Majority of events when sleeping on back

» 35% of patients with OSA

« Commercially available

« Randomised crossover trial of
Lunoa v. APAP




SOS: Sleep on Side study
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Patient can fall asleep in any MNightBalance detects when the Vibrations will stop when patient is
position. After 15 minutes, the device patient is on their back. It prompts on their side.
activates and begins monitoring. the patient to mowve off their back

without disturbing their sleep. 3.4




Sleep-disordered breathing & epilepsy




SDB & Epilepsy study

* Investigation of sleep quality and prevalence of obstructive sleep apnoea in

children and young people with epilepsy
 Single-site: Royal Hospital for Sick Children
* Funders: Action Medical Research / RS MacDonald Trust

* PIl: Don Urquhart

medical research
for children




SDB & Epilepsy study

 Ethics approved — recruitment in progress
*n=90

* Inclusion:
« Children 5-18 years
« Known diagnosis of epilepsy or non-epileptic control

» No prior diagnosis or high clinical suspicion of SDB



SDB & Epilepsy study

DEVELOPMENTAL MEDICINE & CHILD NEUROLOGY ORIGINAL ARTICLE

Observational pilot study of reported symptoms of obstructive

 Epilepsy and OSA are common conditions sleep apnoea in children with epilepsy

DON S URQUHART"? | OLANIYI O KEHINDE® | AILSA E MCLELLAN??

* 0.5% and 6% of children respectively

* Pilot data using PSQ-SRBD questionnaire
* high risk of OSA in 55% of CWE v 7% of controls

 Further investigate OSA prevalence using

polysomnography (PSG)

1 night of PSG in sleep lab at RHSC




SDB & Epilepsy study

* Results presented at World Sleep 2019

* Prevalence of OSA was higher than expected
in CWE (18%) and controls (12%)

* No significant differences in AHI or SpO, nadir

« ODI was statistically, but not clinically,

significantly higher in CWE

« CWE were subjectively sleepier than controls
* 15% reporting EDS

* More results to be presented at BSS 2019

medical research @
for children THE UNIVERSITY

of EDINBURGH

Lothian

Polysomnographic assessment of the prevalence of
obstructive sleep apnea (OSA) in children and young
people with epilepsy (CWE) living in Scotland

Hill EA'2, Hill L', Carruthers E', Shetty J#, McLellan A3, Chin R3%, Urquhart DS5°

1. Paediatric Sleep Physiology, NHS Lothian , UK 4. Centre for Reproductive Health, University of Edinburgh, UK
2. Sleep Research Unit, University of Edinburgh, UK 5. Child Life & Health, University of Edinburgh, UK

3. Paediatric Neurosciences, NHS Lothian , UK 6. Paediatric Respiratory & Sleep Medicine, NHS Lothian, UK
Introduction Results

+ Epilepsy and OSA are common conditions, affecting
0.5% and 6% of children respectively.

Fifty-five children underwent PSG: 38 CWE, 17 conlrols
« Groups did not differ significantly in age, sex or BMI.

+ Pilot data utilising the PSQ-SRBD! reported a high risk e i
of OSA In 55% of CWE versus 7% of controls?. i ':;.,L‘EQ,‘;Q'&',ZRI;‘E Sddecm e b
» This study (currently ongoing) aimed to further test this < No controls v
ported excessive daytime sleepiness
sosoobionsnd gssass neliop pbiotlve O ) {CESS>10), in contrast to 15% of CWE (p=0.040).
preval as by p yraphy (PSG) is
higher in CWE than controls. Table 1: Summary data for children with epilepsy (CWE) and
| non-epileptic control children. Groups compared using
.. Student's t-test or chi-square test. Results presented as
Participants number (%), meantSD or median(IQR25-75%) as appropriate.
SECWE ngod = 1A ver= 2o mgelr e minhed (Corkols AHI: Apneaihypopnoea index; ODI: Oxygen desaturation index.
+ Recruited from an NHS epilepsy clinic in Edinburgh, UK Variable CLNE Controls
between March 2017 and August 2019 n=38
+ Children with unstable epilepsy or significant co- Age (years) 11£3 0.810
morbidities were excluded Sex 22 :16 10:7 e
L (Male : Female)  (58% :42%)  (59%:41%) '
Measurements & analysis By Mee KA o7 19.0:38  0.161
» Anthropometric data & medical history { )
- Children’s Epworth Sleepiness Scale (cESS)? EEEEl el dfhar |
+ Single night of attended level | polysemnography Obstructive AHI 0.0(0.0-05  0.1(0.0-04) 0725
(SOMNOscreen plus™, SOMNOmedics, Randersacker, {fhry
Semmey Cenral Al 02(0008)  03(0004) 0240
+ PSG run and scored using AASM v2.3 (2016) guidelines {iv}
by Registered PSG Technologists (RPSGT) 0D (ihe) 06(0.213)  0200-07) 0023
+ Standard statistical analyses (SPSS Statistics 25, IBM
Corp, Armonk, USA), with significance set at p<0.05 SpO, nadir (%) 9243 93£3 0.555
|
Conclusions

+ Prevalence of OSA was higher than expected population norms in both CWE (18%) and controls (12%).
However, no significant differences in AHI or SpO, nadir were observed.

+ ODI was statistically, but not clinically, significantly higher in children with epilepsy.
+ CWE were subjectively sleepier than non-epileptic controls, with 15% reporting excessive daytime sleepiness.

References
1. Chervin R, et af, Sieep Med 2000; 1: 21-32. 2. Urquhart DS, et a/.. Dev Med Child Neurolf. 2016; 58: 1063-1068. 3. Marcus CL, of al. Pediatrics 2012; 130: e714-e755.

E. Hill and




SLEEP-EASY



SLEEP-EASY study

« Sleep disordered breathing in pregnancy: an observational study examining
prevalence and potential mechanisms influencing maternal and offspring

outcomes

P
B

» Single-site: University of Edinburgh Sleep .\'_' d j}

* Funders: Tommy’s

* Pl: Rebecca Reynolds
Tommy’s

Funding research
Saving babies’ lives



SLEEP-EASY study

* Led by Dr Emma Johns
 Ethics approved — recruitment in progress
* n=060

« 30 obese, 30 lean

* |Inclusion:

* Pregnant women aged 16-50 years

* 10 to 22 weeks gestation

« Booking BMI normal or obese



SLEEP-EASY study

« Growing evidence to suggest sleep has an important role in pregnancy health

« SDB linked to an increased risk of serious pregnancy complications
» Gestational diabetes (1.5-3 fold 1)
» Gestational hypertension/pre-eclampsia (2 fold 1)
* Pre-term birth (1.6-2 fold 1)
» Caesarean section (40-80% 1)
* Low birthweight (54% 1)
« Stillbirth/perinatal death (2 fold 1)

» Neonatal intensive care/special care admission (28-90% 1)



SLEEP-EASY study

« Home polygraphy using Cidelec
« 1sttrimester

« 3 trimester

« Analysis of blood and placental samples

post-partum




SLEEP-EASY study

Obese (n=26) Lean (n=17)

>5 (n, %) 6 (24%) 0

Moderate SDB (n, %) 1(3.9%) 0

>5 (n, %) 5(31.25%) 0

Moderate SDB (n, %) 1(6.3%) 0




How to get involved



How to get involved

SHARE
SA\SIgE Hves !
« Sign up to SHARE: www.registerforshare.org 4

SASA

« SASA will email you when researchers are looking
for participants with SDB/OSA

Sleep Research Unit

CENTRE FOR CLINICAL BRAIN SCIENCES

uuuuu

EEEEEEEE _ _
ot s events

* Visit our website or drop us a line:

www.ed.ac.uk/clinical-brain-sciences/research/sleep- research un/t



SVD Research Group, CCBS

Joanna Wardlaw

] Radiographers Administration Statistician Data managers
Physics lona Hamilton Moira Henderson Francesca Chappell Dominic Job
Michael Stringer Charlotte Jardine Rosalind Brown David Rodriguez
Michael Thrippleton Gayle Barclay
lan Marshall Sean Denham
Mark Bastin Lucy Kesseler Postdocs

Rozanna Meijboom

Donna Mcintyre Stewart Wiseman

| Analysi
mage Analysis Elaine Sandeman

Lucia Ballerini Lizzie Hill
Maria Valdes-Hernandez Caroline McHutchison
Eleni Sakka Ellen Backhouse

Susana Munoz-Maniega

Physicians Clinical Research Fellows

Fergus Doubal (stroke) Gordon Blair

Renata Riha (sleep) Yulu Shi

Anna Williams (neurology) Carol Di Perri
Una Clancy

Thomas Gattringer (neurology)
Vera Cvoro (stroke)

Non-clinical PhD students

Neuroradiologist Michelle Haglund
Gerry Thompson Olivia Hamilton
Sophie Quick

\[E 9 The University of Edinburgh

%;% C C B S E\ﬂlgeguiggn!lﬂﬁlgggfg

Centre for Clinical Brain Sciences

“¥&Y¥-  Edinburgh Neuroscience



Collaborators

RHSC Reproductive Health BRAHMS
e Don Urquhart « Emma Johns * lain Spray
* Allsa McLellan « Rebecca Reynolds « Guy Brown

* Jay Shetty . Fiona Denison - Stelios Giannoulis

* Richard Chin e Richard Wiffen

« Laura Hill _
And all at the Dept. of * Ning Ma

Sleep Medicine, RIE  Hector Romero Ramirez

« Emma Carruthers

* David Fynn



QBrtlthT)epfSomtv REGISTRATION OPEN NOW
o 21-23 November 2019

Hilton Metropole, Birmingham

British Sleep Society Biennial Scientific Conference

www.sleepsociety.org.uk

alg

AAA Y Y v Y Y



Any questions?

lizzie.hill@ed.ac.uk



