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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

• 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

• PIs: Joanna Wardlaw / Renata Riha / Fergus Doubal

• Ethics approved – recruitment complete

• n = 80, Edinburgh = 40 (closed recruitment at 44)

• Inclusion:

• Adults aged ≥18 years

• Moderate/severe OSA (AHI≥15 on PSG or ≥25 on polygraphy + ODI≥10 + ESS ≥11)



Understanding the role of the perivascular space in 
cerebral small vessel disease
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>45% of dementia

Cognitive 
impairment 

Depression

1 in 5 of all strokes

Gait + Balance 
problems

‘Silent’

No current specific treatment

Wardlaw and Dichgans, 2013

Cerebral Small Vessel DiseaseCerebral small vessel disease



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

White matter hyperintensities

Enlarged perivascular spaces (PVS) 



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



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

• PIs: Guy Brown, Lizzie Hill



BRAHMS study

• Ethics approved – recruitment not yet commenced

• n = 100

• Inclusion:

• Adults aged ≥18 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



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

• Funders: Philips Respironics

• PI: Renata Riha



SOS: Sleep on Side study

• Ethics approved – recruitment not yet commenced

• n = 150, Edinburgh = as many as possible (competitive recruitment)

• Inclusion:

• Adults aged ≥18 years

• CPAP-naïve or non-complier

• AHI>15 on 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



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

• PI: Don Urquhart



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

• Epilepsy and OSA are common conditions

• 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 SpO2 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



SLEEP-EASY



SLEEP-EASY study

• Sleep disordered breathing in pregnancy: an observational study examining 

prevalence and potential mechanisms influencing maternal and offspring 

outcomes

• Single-site: University of Edinburgh

• Funders: Tommy’s

• PI: Rebecca Reynolds



SLEEP-EASY study

• Led by Dr Emma Johns

• Ethics approved – recruitment in progress

• n = 60

• 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 ↑)

• Gestational hypertension/pre-eclampsia (2 fold ↑)

• Pre-term birth (1.6-2 fold ↑)

• Caesarean section (40-80% ↑) 

• Low birthweight (54% ↑) 

• Stillbirth/perinatal death (2 fold ↑)

• Neonatal intensive care/special care admission (28-90% ↑) 



SLEEP-EASY study

• Home polygraphy using Cidelec

• 1st trimester

• 3rd trimester

• Analysis of blood and placental samples                                                              

post-partum



SLEEP-EASY study

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

A+H/hour, second trimester

≥5 (n, %) 6 (24%) 0

Mild SDB (n, %) 5 (19.2%) 0

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

A+H/hour, third trimester n=16 n=9

≥5 (n, %) 5 (31.25%) 0

Mild SDB (n, %) 4 (25%) 0

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



How to get involved



How to get involved

SHARE

• Sign up to SHARE: www.registerforshare.org

SASA

• SASA will email you when researchers are looking                             

for participants with SDB/OSA

Sleep Research Unit

• Visit our website or drop us a line:                     

www.ed.ac.uk/clinical-brain-sciences/research/sleep-research-unit
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Collaborators

RHSC

• Don Urquhart

• Ailsa McLellan

• Jay Shetty

• Richard Chin

• Laura Hill

• Emma Carruthers

• David Fynn

Reproductive Health

• Emma Johns

• Rebecca Reynolds

• Fiona Denison

And all at the Dept. of 

Sleep Medicine, RIE

BRAHMS

• Iain Spray

• Guy Brown

• Stelios Giannoulis

• Richard Wiffen

• Ning Ma

• Hector Romero Ramirez



SAVE THE DATE

British Sleep Society Biennial Scientific Conference  

21-23 November 2019
Hilton Metropole, Birmingham

REGISTRATION OPEN NOW

www.sleepsociety.org.uk



Any questions?

lizzie.hill@ed.ac.uk


