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Study Objectives: Obstructive sleep apnea and other sleep disorders overlap with comorbidities associated with poor outcomes related to severe acute
respiratory syndrome coronavirus 2 infection. However, the prevalence of obstructive sleep apnea among patients hospitalized for COVID-19 and relationship to
outcomes is poorly characterized, and the relevance of other sleep disorders remains unknown. The objective of this study was to identify the prevalence of
pre-existing sleep disorders and association with outcomes related to severe COVID-19 illness.

Methods: Patients with severe acute respiratory syndrome coronavirus 2 infection admitted to the University of Michigan Hospital System were included.
Electronic medical records were queried for sleep disorders diagnostic codes. Data were extracted from polysomnography and home sleep testing in a subgroup
with previous diagnostic testing at our center. Logistic regression was used to examine the association of sleep disorders with mechanical ventilation requirement,
treatment with vasopressors, and death and Cox proportional hazards regression for time to discharge.

Results: Among n =572 adult patients hospitalized for COVID-19, 113 (19.8%) patients had obstructive sleep apnea, 4 patients had central sleep apnea (0.7%), 5
had hypoventilation (0.9%), 63 had insomnia (11.0%), and 22 had restless legs syndrome or periodic limb movements disorder (3.9%). After adjusting for age, sex,
body mass index, and race, no significant relationship was apparent between sleep disorders diagnoses or indices of sleep-disordered breathing severity
and outcomes.

Conclusions: This is the first study to determine the prevalence of obstructive sleep apnea and other sleep disorders in a well-characterized cohort of patients
hospitalized for COVID-19. Once hospitalized, a significant contribution of sleep disorders to outcomes was notidentified. Therefore, future evaluations should focus
on earlier outcomes, such as infection or clinical manifestations after exposure to severe acute respiratory syndrome coronavirus 2.

Keywords: COVID-19, sleep disorders in hospitalized patients, mechanical ventilation, mortality

Citation: Goldstein CA, Rizvydeen M, Conroy DA, et al. The prevalence and impact of pre-existing sleep disorder diagnoses and objective sleep parameters in
patients hospitalized for COVID-19. J Clin Sleep Med. 2021;17(5):1039-1050.

BRIEF SUMMARY

Current Knowledge/Study Rationale: Many have hypothesized that sleep disorders, particularly obstructive sleep apnea, are relevant in patients
infected with severe acute respiratory syndrome coronavirus 2 given the overlap of with comorbidities associated with worse outcomes related to COVID-19.
However, objective data regarding the prevalence of sleep disorders and association with outcomes in patients hospitalized with COVID-19 are minimal.
Study Impact: Sleep disorders were common in individuals hospitalized for COVID-19 but did not contribute to mortality or other critical outcomes.
Therefore, earlier outcomes such as the development of iliness after exposure to severe acute respiratory syndrome coronavirus 2 or requirement

of hospitalization warrant further investigation. The role of sleep disorders in COVID-19 is particularly important given the disproportionate impact

of both sleep disorders and COVID-19 on individuals with unfavorable social determinants of health.
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Study Objectives: Sleep is an essential normal function for children’s growth and development, but over the years, lifestyle changes have resulted in insufficient
sleep, a factor that may be associated with increased childhood obesity. The aim of this study was to evaluate the association between sleep duration and
sleep patterns separately on weekdays and weekends regarding children’s weight status.

Methods: This study was conducted among Greek students (55.1% girls) in 2014-2016. Children’s weight status was classified according to the International
Obesity Task Force tables and guidelines. Sleep duration was determined based on the sleep and wake time that children reported, separately for weekdays
and weekends. Classification and regression tree analysis was used to derive sleep patterns and evaluate their relation to children’s weight status.

Results: Multiadjusted analysis revealed an inverse association between average duration of sleep on weekdays and weekends with the likelihood of being
overweight/obese (odds ratio per 1 hour 0.82; 95% confidence interval, 0.73-0.92). This was more prominent on weekends than on weekdays. Children who
had lower duration on weekdays, but catch-up sleep duration on weekends, were 2% (95% confidence interval, 0.97-0.99) less likely to be overweight/obese
compared to those children having both less or increased sleep duration on weekdays and weekends.

Conclusions: Sleep duration and sleep patterns seem to be associated with childhood weight status. Interventions should be developed to educate

parents on the importance of an adequate sleep duration and healthy sleep patterns for their children’s healthy development.
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BRIEF SUMMARY

pattern in their children.

Current Knowledge/Study Rationale: Inrecentyears, sleep duration has begun to be studied. However, the aim of this study was to investigate the effect of
sleep duration and sleep patterns during weekdays and weekends, separately, on the likelihood of overweight/obesity in pre-adolescents in Greece.
Study Impact: Nowadays, there are still uncertainties about sufficient sleep patterns. Parents need to understand their role in ensuring a healthy sleep

INTRODUCTION

Sleep is a normal, necessary biological process, which affects
the human body in multiple ways.' Proper and adequate sleep
enhances the immune function? and may reduce the likelihood
of developing a number of diseases, such as cardiovascular
disease,® diabetes,* and stroke.’ It has also been found to im-
prove memory and to help learning® and to regulate the secretion
of growth hormone,” which is responsible for the physical
development of children and adolescents. It has been proposed
that the body’s ability to regulate its endocrine function is af-
fected by sleep duration and patterns.® Sleep deprivation leads
to the deregulation of 2 appetite-related hormones, ghrelin® and
leptin.'® Ghrelin is a hormone that increases the feeling of
hunger, and leptin regulates the feeling of satiety. Disturbed
sleep may result in an increased feeling of hunger and food
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consumption through this deregulation.'' Moreover, insulin,
which is associated with sleep duration'? and responsible for
blood sugar levels, may also be deregulated, resulting in increased
blood levels, which leads to increased fat deposition—ie, it in-
creases the risk of being overweight and of obesity.'* Children,
however, often have habits that affect sleep, such as the time
they spend in front of screens.'* It has been found that many
hours of use of electronic devices during a day are connected
with symptoms of insomnia in children."> Sleep-specific
guidelines have been developed by the American Academy of
Sleep Medicine to enhance the healthy growth of children.
Specifically, it is recommended that children should sleep 9—
12 hours on a daily basis.'® In recent years, it has been observed
that children adopt patterns of restricted sleep'” as they transition
toward adolescence. Also, children have different schedules on
weekdays compared to weekends, since they spend most of
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Figure 1—Classification tree for overweight/obesity based on weekday sleep duration.
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Figure 2—Classification tree for overweight/obesity based
on weekend sleep duration.
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The COVID-19 pandemic led to widespread use of telemedicine and highlighted its importance in improving access to sleep care and advocating for sleep health.
This update incorporates the lessons learned from such widespread utilization of telehealth to build on the American Academy of Sleep Medicine’s 2015 position
paper on the use of telemedicine for diagnosing and treating sleep disorders. Important key factors in this update include an emphasis on quality and value, privacy
and safety, health advocacy through sleep telemedicine, and future directions.
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Telemedicine has grown exponentially since the publication
of the American Academy of Sleep Medicine’s position pa-
per on the use of telemedicine for the diagnosis and treatment
of sleep disorders in 2015." Increasing need for access to
specialty care and advancing technologies initially led the
change, but it was the novel severe acute respiratory syndrome
coronavirus (SARS-CoV-2) that spurred widespread use of
telemedicine. The COVID-19 pandemic challenged traditional
methods of health care delivery as health systems curtailed
nonemergent care at hospitals and sought to provide the safest
possible environments for patient care.>* Telemedicine be-
came the cornerstone of providing health care in an environ-
ment that was safe for patients, providers, and staff,>* and
health care systems reported dramatically increased rates of
telemedicine utilization to manage pandemic related stay-at-
home orders.

In 2020, the US Department of Health and Human Services
made it easier to provide telehealth services by waiving Cen-
ters for Medicare & Medicaid Services’ restrictions on reim-
bursement. Novel platforms made care available to patients
at any location, from the safety and comfort of their own
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homes to public locales. Traditional center-to-home models
were expanded to include not only the patient, but also the
provider, being out of the center.

In response, the AASM Board of Directors initiated a review
and update of the 2015 document. A Telemedicine Presidential
Committee was convened, and a review of existing policies,
materials and literature was initiated in May 2020. An early
finding of the group was that the guidance outlined in the
original 2015 document was still relevant and should continue
to serve as guiding principles. This current updated document is
asupplement to, rather than areplacement of, the original paper,
with a summary of the combined guidance listed in Table 1 and
details of the new guidance below.

A growing body of literature supports effective utilization of
telemedicine in the management of patients with sleep disor-
ders. Studies have shown effective use of telemedicine for
the diagnosis and management of obstructive sleep apnea,*”’
most extensively to improve adherence to positive airway
pressure therapy.®'° Telemedicine has been widely applied in
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Table 1—American Academy of Sleep Medicine guidance for the use of telemedicine in sleep medicine.

Position Paper for the Use of Telemedicine in Sleep Medicine (2015)'

Clinical care standards for telemedicine services should mirror those of live office visits, including all aspects of diagnosis and treatment decisions as would be
reasonably expected in traditional office-based encounters.

Clinical judgment should be exercised when determining the scope and extent of telemedicine applications in the diagnosis and treatment of specific patients
and sleep disorders.

Live interactive telemedicine for sleep disorders, if utilized in a manner consistent with the principles outlined in this document, should be recognized, and
reimbursed in a manner competitive or comparable with traditional in-person visits.

Roles, expectations, and responsibilities of providers involved in the delivery of sleep telemedicine should be defined, including those at originating sites and
distant sites.

The practice of telemedicine should aim to promote a care model in which sleep specialists, patients, primary care providers, and other members of the health
care team aim to improve the value of health care delivery in a coordinated fashion.

Appropriate technical standards should be upheld throughout the telemedicine care delivery process, at both the originating and distant sites, and specifically
meet the standards set forth by the Health Insurance Portability and Accountability Act (HIPAA).

Methods that aim to improve the utility of telemedicine exist and should be explored, including the utilization of patient presenters, local resources and
providers, adjunct testing, and add-on technologies.

Quality assurance processes should be in place for telemedicine care delivery models that aim to capture process measures, patient outcomes, and patient/
provider experiences with the model(s) employed.

Time for data management, quality processes, and other aspects of care delivery related to telemedicine encounters should be recognized in value-based
care delivery models.

The use of telemedicine services and its equipment should adhere to strict professional and ethical standards so as not to violate the intent of the telemedicine
interaction while aiming to improve overall patient access, quality, and/or value of care.

When billing for telemedicine services, itis recommended that patients, providers, and others rendering services understand payor reimbursements, and that
there be financial transparency throughout the process.

Telemedicine utilization for sleep medicine is likely to rapidly expand, as are broader telehealth applications in general; further research into the impact and
outcomes of these are needed.

Additional Guidance for the Use of Telemedicine in Sleep Medicine (2021)

High quality, comprehensive sleep care can be provided via telehealth modalities, which are not limited by geographic boundaries.

Synchronous telehealth visits may be performed in lieu of live in-person office visits if they mirror the live visits in quality and process and comply with all
licensing, state, federal and HIPAA regulations for both originating and distant sites, even when both sites are located outside of the traditional office.

Asynchronous telehealth modalities may be used to augment clinical care and access to sleep medicine services.

A telemedicine program must maintain a culture of good patient safety encompassing professional accountability, risk assessment, risk management, and
infection control, with special consideration for both the physical and psychological safety of the patient at the time of the telemedicine visit.

Telehealth may play a vital role in preserving the continuity of sleep health, but advocacy for greater access to telehealth systems to reduce health disparities
is needed.

Moving forward, clinical pathways to diagnose and manage sleep disorders are needed to determine the best way to integrate in-person care with
telemedicine, including the incorporation of data from sleep-specific and consumer-based technologies.

| rights reserved.

Downloaded from jesm.aasm.org by 195.251.97.2 on M%ZS, 2021. For personal use only. No other uses without permission.

Copyright 2021 American Academy of Sleep Medicine.

behavioral health to improve access with success in a number of
disorders.'" Several small studies have shown that the benefits
from cognitive behavioral therapy for insomnia (CBT-I) and
brief behavioral therapy for insomnia delivered via telemedi-
cine are similar to those delivered via traditional in-person office
visits.'>!3 Because of the shortage of trained behavioral sleep
therapists, online application-based CBT-I programs have
been developed and a recent systematic review and meta-
analysis found that internet-delivered CBT-I is effective in
improving sleep.'*

Telemedicine has also been used to manage sleep disorders in
pediatric populations. Telehealth follow-up visits, primarily via
telephone, have been used for chronic management of ob-
structive sleep apnea and internet delivered CBT-I has been
shown to be effective in adolescents with insomnia.'?

Telemedicine management has not been studied explicitly
in other sleep disorders such as restless legs syndrome or
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parasomnias. However, studies showing the success of man-
agement of other medication- treated disorders, such as asthma,
hypertension and diabetes,'®!” suggest that management of
these other sleep disorders via telemedicine would be successful
as well.

As detailed in the 2015 position paper,’ sleep care delivered
through telemedicine modalities may occur synchronously or
asynchronously. Synchronous telemedicine services occur in
real-time with audio and video communications between a
patient at the originating site and a provider at the distant site
and must mirror live office visits. Other providers, caregivers,
and staff may also be included in the telemedicine encoun-
ter, as routinely needed during the traditional office visit.
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A tele-presenter may be added to assist with the technology and
examination at the originating site during a telemedicine visit.
Asynchronous telemedicine services in which the patient and
provider are separated not only by distance, but also time, in-
clude remote interpretation of store-and-forward systems,
electronic communications between patients and providers,
electronic consultations between providers, and self-directed
care mechanisms such as data from health apps. Additional
details can be found in the 2015 position paper.'

Updates for synchronous telemedicine services

In addition to the center-to-center and center-to-home models in
which the provider is at the health care facility and the patient is at
another center or at home, fully out-of-center models may also
provide comprehensive care, as long as they mirror live office visits.
Out-of-center models incorporate both the originating and distant
sites outside of the traditional office, and may occur at any private,
safe location of the patient’s and provider’s choosing. These
interactions may be performed utilizing multimedia commu-
nications equipment which permit, at a minimum, audio and
video two-way, real time, interactive communication. Examples
include smart phones and tablets in addition to traditional laptop
and desktop computers. In any form of mobile communication
technology, both privacy should be ensured, in compliance
with the Health Insurance Portability and Accountability Act
(HIPAA) and state and federal regulations, as well as the quality
of the interaction. Patients should be informed that the telehealth
visit is in lieu of the live in-person office visit. Patient safety
should be ensured, and procedures for activating emergency
services (eg, e-911) should be in place in case an emergency is
witnessed during the telemedicine encounter. A backup plan
should be developed in advance to address connection troubles or
poor signal quality. Consent for synchronous care through a
telehealth modality should also be obtained at each visit.

Updates for asynchronous telemedicine services
Store-and-forward systems are now used routinely in sleep
medicine. Communications through patient portals, remote
patient monitoring incorporating review of data obtained re-
motely from a positive airway pressure device, and remote
interpretation of home sleep apnea tests are examples of store-
and-forward technologies commonly used in the care of sleep
medicine patients. Electronic consultations incorporating re-
view of medical data with clinical decision-making commu-
nicated to referring providers, electronic communications with
patients, and virtual patient check-ins through the electronic
health record platforms are also examples of asynchronous
telemedicine services. As with synchronous telemedicine,
asynchronous services require patient consent, and consent for
asynchronous care should be obtained at least annually. As a
result of the COVID-19 pandemic, more asynchronous tele-
medicine services have become reimbursable; however, pro-
viders should consult payers regularly to ensure ongoing
reimbursement for these services.

Updates to technology-based requirements

Technical requirements for performing telemedicine visits
will continue to change as technology evolves. However, any
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telehealth technology used should ensure privacy and security
of protected health information in compliance with HIPAA.
Some present-day examples include password or biometric-ID
protection of the device and/or platform used to deliver care,
encryption of data transmitted or stored, and access to telehealth
platforms restricted to authorized users. Popular, audio-video
chat applications used to provide synchronous telehealth ser-
vices during the current pandemic emergency must be “non-
public” facing to limit participation to only the intended parties
(patient, provider, caregiver, etc.) and require HIPAA business
associate agreements with the technology vendor to ensure
compliance with HIPAA.'"® Whether their use will continue
postpandemic will depend on regulatory changes.

Regardless of the mode of telemedicine used, adherence to
federal and state regulations and compliance with HIPAA are
vital. Providers practicing across state lines are subject to re-
quirements in all states in which the provider and patient are
located at the time of the encounter. This includes clinical
encounters, sleep testing, as well as the prescription of con-
trolled substances. Providers are encouraged to consult state and
federal regulatory bodies routinely for updates. Interstate
compacts have been developed to ease the process of applying
for licenses in multiple states.'® Telemedicine offers the unique
opportunity to also practice across international borders. In such
cases, providers will also need to ensure licensure and com-
pliance with regulations of the country in which the patient is
located at the time the care is provided.

The COVID-19 pandemic accelerated the use of telemedicine to
minimize risk to patients and their health care teams from the
SARS CoV-2 virus, avoid exposures during transit or at in-
person appointments, and prevent spread of disease. Although
center-to-home and out-of-center models offer great advantages
and convenience over center-to-center models, more diligence
is needed by providers and provider organizations to ensure
patient privacy, safety, and compliance with HIPAA.

Competence in the use of telemedicine is fundamental in
providing ethical and safe health care. Providers need to un-
derstand the limitations of telemedicine care delivery, including
impact on diagnostic capabilities, that may affect care. Edu-
cation, training, preparedness, and awareness are key factors in
mitigating patient safety risk. Moreover, quality assurance
plans for telemedicine should be in place to maintain a culture of
good patient safety encompassing professional accountability,
risk assessment and risk management related to its use. The ideal
model needs to incorporate strategies to ensure provisions are in
place for patients who are technologically challenged, those
who do not have access to broadband/internet, or those with
lower levels of digital health literacy. Providers also need to
ensure accommodations are in place for patients with language
barriers or those with visual or hearing impairments.
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The safety of the patient and provider at the time of the visit
should always be considered. For example, care should not be
delivered in a moving vehicle while the patient or provider is
driving. Ideally, telemedicine should mirror and meet the
quality and standards of in-person visits. Providers must also be
cognizant of the limitations of telemedicine as they relate to
patient safety.?’ They need to ensure all data security and en-
cryption protocols are up-to-date and all possible risks are
disclosed to the patient prior to enrollment (eg, informed
consent). There is concern that virtual visits can increase the risk
of medical error by missing something that could have been
caught in an in-person visit, particularly in relation to physical
examination findings. In addition, the psychological safety and
well-being of patients pose unique challenges when care is
delivered through telehealth modalities, as factors out of sight of
the camera (eg, abusive partner/household member) influencing
the patient encounter may not be visible. As such, telemedicine
in the home setting puts the onus on the patient (or personal
caregiver) to participate in and manage their own health care
needs which can impact patient safety. Lastly, escalation pro-
tocols should be developed (personalized to the sleep medicine
practice) to dictate when a patient receiving telehealth services
should be transitioned to urgent in-person follow-up care or
receive emergency services.

The COVID-19 pandemic has shown us that telemedicine can
be used to provide comprehensive care to patients with sleep
disorders, and sleep medicine has shown itself to be a specialty
that can offer complete and quality care remotely. Telemedicine
increases access to sleep care to geographically remote and
underserved areas, to vulnerable populations, and to all in times
of national emergencies or natural disasters. Vulnerable pop-
ulations who may benefit from telehealth services include the
elderly, children, lower socio-economic groups, high risk im-
munocompromised or sleepy patients, those with physical or
mental limitations, and those lacking a safe means of traveling to
or from medical appointments. In fact, telehealth may help
reduce some of the health disparities and inequities associated
with the traditional health care model. However, a clear digital
divide exists today based on geographic and socio-economic
factors,”' and telehealth care delivery is highly dependent on
access to high-speed internet/broadband. It is important to
identify and address the potential to worsen health disparities,
especially in highly rural areas with limited internet connec-
tivity and high poverty/low-income areas with limited financial
resources to afford internet or smart electronic devices.

In addition, state licensing regulations have posed significant
barriers to the widespread utilization of telemedicine, creating
inequities in access to specialized expertise. Medical licensing
falls under the purview of individual states, and while some
states allow for cross-border care, others forbid it. Providers are
required to be licensed in the states where they practice (distant
site) as well as the states in which their patients reside at the time
of the telehealth encounter (originating site). Although Inter-
state Medical Licensure Compacts'® may help facilitate and
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expedite medical licensure across states, multistate licensing
can still be onerous and expensive. In the age of telemedicine, in
which geographical distance no longer limits access to care,
these regulations impose unnecessary restrictions that curtail
access. While many state licensure requirements were waived
during the COVID-19 pandemic, allowing for providers to care
for patients irrespective of the location of the provider or patient,
such waivers need to become permanent, or new regulations
implemented that permanently allow for cross-border care, as is
the case for the Department of Veterans’ Affairs.

We need to continue to move forward to provide safe, com-
passionate, and potentially cost-effective quality care through
telehealth modalities without introducing new health inequities
or exacerbating existing health inequities. Improved connectivity
and increased access to high-speed internet need to grow to-
gether with telehealth expansion. Telehealth may play a vital
role in preserving the continuity of sleep health, but we will need
to advocate for greater access to telehealth systems to reduce
health disparities.

An important area of research is to look at the efficacy of
telemedicine when compared to traditional in-person models of
care. Clearly telemedicine is a viable way to deliver care, but we
must examine how clinical outcomes compare to in-person
interactions. Equivalence or noninferiority needs to be dem-
onstrated. Additionally, novel models of care, such as shared
medical appointments, may be conducted more easily via
telemedicine since barriers, such as physical space and multiple
simultaneous patient check-ins, are obviated.

Most of the discussion about using telemedicine for sleep
disorders has focused on how to diagnose and manage patients
with sleep apnea remotely. The next step is to look at other
common sleep disorders such as insomnia, narcolepsy, restless
legs syndrome, parasomnias and circadian rhythm sleep-wake
disorders to create recommended workflows and templates to
diagnose and manage those conditions. It will be important to
determine which elements of a sleep disorder can be assessed
virtually and which require in-person care. Once these elements
are identified, telemedicine can provide more options to interact
with patients, either synchronously or asynchronously. Using
the quality measures that were published in 2015 by the AASM
for sleep disorders would be one method to compare tele-
medicine versus in-person visits.*

Consumer sleep technologies such as mobile apps and
wearables have already found widespread use among patients,
and the large volumes of data generated by medical devices and
consumer wearables may aid in developing algorithms for re-
mote patient monitoring. More research is needed to evaluate
not only their validity, as new technologies emerge, but also
their impact on sleep behaviors and their potential role in the
sleep care of patients.

More research is needed regarding the impact of telehealth on
access to care, health care navigation, resource mobilization,
and health inequities to influence health policy and create
systemic change. The role of industry and consumer technology
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in diagnosing and managing sleep patients should also be ex-
amined. We must identify and share successes in telemedicine
during the COVID-19 pandemic to secure broader and more
flexible policies to support the expanded use of telemedicine in
medical care.
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H emdnpia COVID 19 emitdyuve Tig d1adikaoieg TNG €€’ ATTOOTACEWG EEETAONG KAI TTAPAKOAOUBNONG TwV 00BEVWV PE TN

XPHON TWV OUYXPOVWYV TEXVOAOYIWV.

21nv avdrtugn Tng dpaoTnpIdTNTAG AUTAG OUVTEAEOE Kail n atmogacn Tou 2020 Tou Department of Health and Human
Services TTou KATHPYNOE TOUG TTEPIOPIOUOUG OTNV OIKOVOUIKHA OTTO{NHIWoN TwV YIATPWY TTOU XPNOIYOTTOIOUV TNAEIATPIKN.
H TnAgiaTpIKn €X€I Pavei 0TI gival ATTOTEAEOHATIKI O0TN IAYVWOoN Kail SIaXEipIon TNG UTTVIKAG ATTvoIag (Afyn I0TOPIKOU,
d1dyvwaon, TTapakoAolbnon) 600 Kal TNG ATTvoIag (YVWOIOK — CUPTTEPIPOPIKN BepartTeiay).

O1 utTnpeoieg TNAEIATPIKAG UTTOPET va gival CUYXPOVIOPEVEG OTTWG N 0UCTNON Kol Ajwn 10TOPIKOU XPNOIPOTTOIWVTOG HXO
Kal EIKOVA O€ TTPAYMATIKO XPOVO Kal aoUyXPOVEG OTTWG N TTapakoAolBnon Tng uvAung tng ouokeung CPAP kai n

QATTOOTOAN 08NYIWV OTOV 0CBEVr).

AN\ BépaTa TTou ava@épovTal OTIG 0BNYIEG €ival N EUTTIOTEUTIKOTNTA TNG d1adIKATIOg KOl N ouvaivean O€ AQUTrV Tou aoBevoug.
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Sleepiness in OSA Patients Adhering to CPAP

A Randomized Trial

Jean-Louis Pépin, MD, PhD; Ognian Georgiev, MD, PhD, Rumen Tiholov, MD, Valérie Attali, MD, PhD;
Johan Verbraecken, MD, PhD, Bertien Buyse, MD, PhD,; Markku Partinen, MD, PhD, Ingo Fietze, MD, Georgi Belev, MD,
Dejan Dokic, MD, PhD,; Renaud Tamisier, MD, PhD, Patrick Lévy, MD, PhD, Isabelle Lecomte, MD;

Jeanne-Marie Lecomte, PharmD, PhD; Jean-Charles Schwartz, PharmD, PhD, and Yves Dauvilliers, MD, PhD;,

on behalf of the HAROSA I Study Group”

BACKGROUND: Excessive daytime sleepiness (EDS) in individuals with OSA syndrome per-
sisting despite good adherence to CPAP is a disabling condition. Pitolisant is a selective
histamine H3-receptor antagonist with wake-promoting effects.

RESEARCH QUESTION: Is pitolisant effective and safe for reducing daytime sleepiness in individuals
with moderate to severe OSA adhering to CPAP treatment but experiencing residual EDS?

STUDY DESIGN AND METHODS: In a multicenter, double-blind, randomized (3:1), placebo-controlled,
parallel-design trial, pitolisant was titrated individually at up to 20 mg/day and taken over 12 weeks.
The primary end point was change in the Epworth Sleepiness Scale (ESS) score in the intention-to-
treat population. Key secondary end points were maintenance of wakefulness assessed by the Oxford
Sleep Resistance Test, Clinical Global Impressions scale of severity, the patient’s global opinion,
EuroQoL quality-of-life questionnaire score, Pichot fatigue questionnaire score, and safety.

RESULTS: Two hundred forty-four OSA participants (82.8% men; mean age, 53.1 years; mean
Apnea Hypopnea Index with CPAP, 4.2/h; baseline ESS score, 14.7) were randomized to
pitolisant (n = 183) or placebo (n = 61). ESS significantly decreased with pitolisant
compared with placebo (—2.6; 95% CI, —3.9 to —1.4; P < .001), and the rate of responders to
therapy (ESS = 10 or change in ESS = 3) was significantly higher with pitolisant
(71.0% vs 54.1%; P = .013). Adverse event occurrence (mainly headache and insomnia) was
higher in the pitolisant group compared with the placebo group (47.0% and 32.8%,
respectively; P = .03). No cardiovascular or other significant safety concerns were reported.

INTERPRETATION: Pitolisant used as adjunct to CPAP therapy for OSA with residual sleep-
iness despite good CPAP adherence significantly reduced subjective and objective sleepiness
and improved participant-reported outcomes and physician-reported disease severity.

TRIAL REGISTRY: ClinicalTrials.gov; No.. NCT01071876; URL: www.clinicaltrials.gov;
EudraCT N°: 2009-017248-14; URL: eudract.ema.europa.eu
CHEST 2021; 159(4):1598-1609

KEY WORDS: CPAP; OSA; pitolisant; residual excessive daytime sleepiness

ABBREVIATIONS: EDS = excessive daytime sleepiness; ESS = Epworth
Sleepiness Scale; ITT = intention-to-treat; LOCF = last observation
carried forward; OSleR = Oxford Sleep Resistance Test; PP = per-
protocol; QTcF = QT interval (using Fredericia’s correction); TEAE =
treatment-emergent adverse event
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IXOAl0:

Je auth tn SuTtAn-tudAn tuxolomolnuévn MeAETn, Stapkelag 12 efSopadwy,
€€ETAOTNKE N QMOTEAECUATIKOTNTA Kol N aodalela Tou pitolisant, evog eKAEKTIKOU
avtaywvioty Twv H3 umodoxéwv NG lotapivng, o aoBevelq pe METPLAG
Baputntag kat coPapd ZAAY oL omoiol gudavilav nueprnolo umvnAia mapd tnv
LkavorownTiky cuppopdwon otn CPAP. Bpébnke ot to pitolisant oéiynoe oe
OTATIOTIKA ONUAVTIKA HELWON TNG NUEPNnOoLOG umvnAiag otoug aocBevelc autoug,
XWPLG coPapég avemBUUNTEG evépyeleg. Elval onuaviiko To yeyovog OTL mepimou ot
pLool aoBevelc mou mepleAndOnoav otn PeAETN Emaoyxav amd Kapdlayyelakd 1
puetafoAkad voonpata. Pavnke, Aowmdv, OTL To GAPUOKO QUTO MIMOpPEl  va
xopnynBel pe aoddlela oe aoBeveic pe kKopdlayyELOKEC CUVVOONPOTNTEG.

To pitolisant ¢aivetal va amoteAel éva onuaviiko epyaleio otn Saxeipion
000evwyv PE amodpOKTIKA Amvola Kol UTIOAEUOpevn urmvnAia. H KAk mpaén
Ba emBePALWOEL, TTEPALTEPW, TNV ATOTEAECUATIKOTNTA TOU.

Erttdoyn apBpou — IxoAlaouodg: ABnva BAdyou
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Abstract

Circadian rhythms are regulated by a highly conserved transcriptional/translational
feedback loop that maintains approximately 24-hour periodicity from cellular to
organismal levels. Much research effort is being devoted to understanding how the
outputs of the master clock affect peripheral oscillators, and in turn, numerous
biological processes. Recent studies have revealed roles for circadian timing in the
regulation of numerous cellular behaviors in support of complex tissue regeneration.
One such role involves the interaction between the circadian clockwork and the cell
cycle. The molecular mechanisms that control the cell cycle create a system of
regulation that allows for high fidelity DNA synthesis, mitosis, and apoptosis. In
recent years, it has become clear that clock gene products are required for proper
DNA synthesis and cell cycle progression, and conversely, elements of the cell cycle
cascade feed back to influence molecular circadian timing mechanisms. It is through
this crosstalk that the circadian system orchestrates stem cell proliferation, niche exit,
and control of the signaling pathways that govern differentiation and self-renewal. In
this review, we discuss the evidence for circadian control of tissue homeostasis and
repair and suggest new avenues for research.

>xOAIo

2€ auTto 10 ApBpo avaokdTNong Tou EJN , atrokaAUTITeTal 0 POAOG TOU KIpKAESIoU
OUYXPOVIOUOU OTn pUBUIoN TTANBWPEAG KUTTAPIKWY AEITOUPYIWV TTOU aPOpOUV TNV
I0TIKI avayévvnon . H aAAnAetmidpaon HETAEU KUTTAPIKOU KUKAOU KOl KIPKAdIavoU
POAOYIOU £XEl KEVTPIKG pOAO o€ TTOAAQTTAEG BIOAOYIKEG BIadikaaieg , OTTWG N UWNANG
moTéTNTag ouvBeon DNA, n pitwon kai n amémTwaon. Paivetal kabapd armmod oeipd
TTPOCOATWY PEAETWV TTWG TA TTPOIOVTA TwWV Aeyopevwy clock genes eival atrapaitnta
yIO TNV KUTTAPIKI avayévvnon Kal TTwg , avTioTpo@a, OTOIXEIO TOU KATAPPAKTN TOU
KUTTAPIKOU KUKAOU avatpo@odoToUV TO KIpKadIave poAdI o€ JopIako eTTiredo!

O1 atrodeigelg TNG KIPKAdIAG EVOPXNOTPWONG OTToudaiwy PJOVOTTATIWY TTOU aQOopPOoUV
TNV OJOIGOTACN KAl TNV €TMIOIOPOWON IOTWV AVOiyEl, CUNPWVA UE TOUG OUYYPAPEIG ,
VEOUG £PEUVNTIKOUG OPOPOUG. Z€ MIA ETTOXA TTOU TO TEXVNTO QWG KAl N avATPOTTA TWV
BioAoyikwyv puBuwy aTTd ToV Kupiapxo duTIKO TPOTTO (WG, N Katavénon Twv
MNXAVIOHWYV EAEYXOU TNG avayévvnong TwV ICTWV PoIddel 1I81aiTEpa TTPOKANTIKY Kal
TTOAAG UTTOOXOMEVN.

EmAoyn apBpou - ZxoAiaouog: EuayyeAia M'kiCoTrouAou



Current and Future Roles ®
of Consumer Sleep

Technologies in Sleep Medicine
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KEY POINTS

Consumer sleep technologies are products marketed directly to consumers for the purpose of
tracking sleep and can be coarsely grouped into wearables, nearables, and stand-alone mobile
apps.

Consumer sleep technology is the system of sensors within the device and the associated mobile
application and cloud-based platform for data management and visualization.

These technologies include sensors that measure motion, heart rate, oximetry, respiration, temper-
ature, neuronal activity, and other parameters to differentiate sleep from wake, determine sleep
stages, and identify other relevant sleep metrics.

Some consumer sleep technologies provide feedback to the user through mobile application deliv-
ered behavioral recommendations or acoustic or physical intervention.

Clinical adoption of consumer sleep technologies is limited by lack of validation studies in the peer-

reviewed literature and absent clearance by the US Food and Drug Administration.

INTRODUCTION

The world market for wearable devices is ex-
pected to exceed $60 billion by 2025 and the
health care industry is forecasted as the greatest
end-user of wearable mobile technologies.’
Approximately one-third of the US population re-
ports regularly tracking their sleep with use of
smartphones or other digital technologies® and,
not surprisingly, sleep medicine providers have
witnessed the permeation of consumer products
into everyday clinical practice.

Our field is well-positioned to benefit from prod-
ucts marketed directly to patients and used in the
home owing to the following paradox present in
sleep medicine. Sleep disorders are chronic, and
symptoms typically result from persistent, daily
exposure to disturbances in sleep quality and/or
duration. However, the cornerstone for diagnostic
testing and gold-standard for sleep measurement

is the polysomnogram (PSG) which, owing to the
requirement of a sleep laboratory, technicians,
and monitoring of multiple physiologic parame-
ters, is typically restricted to the assessment of
sleep over 1 or 2 nights.>

Objective, longitudinal sleep measurement in
the clinical setting is currently available through
the use of US Food and Drug Administration
(FDA) cleared actigraphy, which uses wrist-worn
accelerometry devices that measure movement
to estimate sleep. Actigraphy is well-accepted by
the medical and research communities, given the
large body of peer-reviewed evidence has
assessed sleep estimation accuracy against
PSG*?®; however, significant inadequacies limit
usefulness, such as expense, the requirement of
a trained member of the sleep team to set up the
device and recover the data, and lack of easy inte-
gration between actigraphy software and the

University of Michigan Sleep Disorders Center, 1500 East Medical Center Drive, Med Inn C728, Ann Arbor, MI

48109, USA
E-mail address: cathygo@med.umich.edu

Sleep Med Clin 15 (2020) 391-408
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YXOAL0:

e To GpBpo avaAlel Tig mBaveg epapuoyEG otnv TNAEIATPLKA, KAl TNV LOTPLKH Tou UTvou
VEVLKOTEPQ, TWV VEOTEPWV TTPOIOVTWY Tou StatiBevtal otnv ayopd, StabBEtouv texvoloyia
aviyveuong kivnong kat kataypadng Umvou Kat GAAwv Oedopévwv uyelag Kal
amevuBuvovtal oto €upl Kowod, Xwpig va €xouv AdBel Adela XPAONG WG LATPLKES
SlayvwoTtikég ouokeugg (Consumer Sleep Technologies 11 CST, Ba pmopoloAUE va Tta
neplyp@Poupe He TOV Opo Kataypadlkd Umvou eupeiag katavolwong, KYEK). Ta
npoiovta auta Slakpivovtal oe CUCKEUEG IOV GOoPLOUVTAL TTAVW OTO CWHA, TIY. POAOYLA
Kot SaytuAiSia (wearables), oe dA\a mpoiovta mou tiBevral o Asttoupyia otov Ywpo
OTIOU KolpdTal o Xprotng (nearables) kal og epappoyEég EEUTVWY KLVNTWV UE AUTOVOUO
AOYLOULKO (apps).

o To kaBe KYEK eival éva cuotnpa mou amoteAeltal and Toug atotnTipeg mou UTIAPYOoUV
EVOWMUOTWHEVOL HECO OTN OUOKEUH, TN oxetllopevn edappoyn Kwwntol Kal Thv
TAQTPOPUA UTINPECLWY UTIOAOYLOTIKOU VEDOUG yLo T SLaXELPLONn KoL OTTELKOVLON TWV
SeSopévwv.

e AlaB£touv texvoloyia mou meplAapuBavel aloBnTPEC TOU avIXVEUOUV Kivnon, KapdLako
TaApO, ofupetpla, avamvor), Oepuokpacia, veupovikry SpactnplotnTta Kol AAAEC
TAPAUETPOUC HE TIG OmMoieg yivetal Suvatdg o Slowplopnog tou UTvou amd Ty
gypnyopon, o Kaboplopdg twv otadiwv UTvou Kol n aAieuon AAAWV CHHOVTLKWY
TAPAUETPWY UTIVOU.

e Oplopéva KYEK tapéxouv tn SuvatdtnTa oTov Xproth, LEow EHAPUOYWY KLVNTWV I HECO
OO OKOUOTLKEC KOl CWHATIKEG TIAPEUPACEL, va TPOTOTMOLEl Tt oupmepldopd Tou,
avaloya pe ta dedopéva xpriong Kot akoAouBwvtac aAyoplBHoug TOU EVOWHATWHEVOU
Aoylopwo.

o H kAwwkn toug edappoyn neplopiletal Adyw éAewdng BLBAoypadikwv Sedopévwy Kat
anouaciag cadolg mAaciov KateuBuvtrplwy o0dnyLwv amo tov FDA.

Mepimou 1 otoug 3 Apeplkavol¢ avadEpPel TAKTIKA XPron €EUTvwv Kwntwv 1 AAwv
TEXVOAOYLKWV TIPOLOVIWY UE OTOXO TNV mapakoAouBnon tou UMVoU Tou Kal, SeS0UEVWY TwV
SuckoAlwv otnv g€étaon Kal mapakoAolBnon acBevwv ev péow tng mavdnuiag, ta KYEK Ba
pnopovloav lowg va cupBalouv otnv enthAucn MOAAWY TPOBANUATWY TTOU TIPOKUTITOUV Ao TO
dopTo TWV LaTpeiwy Kal epyactnpiwv Umvou.

Q¢ mpotelwvopeves ebaPUOYEG XPriong Ttoug Teplypadovtal n aktypadio, n cuAloyn vEéwv
Sebopévwy, Omwe To mepBAAlov Omou Kolpdtal o Xprotng (pwtlopog, Bepuokpacio xwpou,
TOLOTNTA A€Pa KoL NXOC), OKOMO KoL — OTAV TIPOKELTAL ylot TopoakoAouBnon acBevwv e
UTIVOOVOIKO OUVSPOHO TIOU KAVOUV XPHON OUOKEUWV BeTIKAG Tileong aspaywywv — T
SuvatotnTa uoAoyLopoU TOU XPOVOU KATA Tov omoio o acBevig kowudtal xwpic CPAP.

EruumAéov, Ba pmopovoav va xpnolpomnotnfouv ota mAaiola pag Pndlakd kabodnyolpevng
cupumneplpoplotikng Beparmeiag tne almnviag, os cuvbuvoopud pe edpopUOYEC yia KvnTA. Q¢ AAAN
edappoyr Touc otnv KAWVIKA PA&n npoteivetal n Suvatotnta npoPAePng, HEow Twv SeSouEvwv
kataypadnc, pag evdexopevng mapodfuvong XAM ) KA.



Kat BERata, wg teAeutaio aAAd OxL UIKPOTEPNG ONUaciag, avadEPETaL TO YEYOVOG TTWE N XPrRon
TWV TEXVOAOYLIKWV OUTWV CUCKEU WV Umopei va cuvduaotel pall pe AANeG PndLakég SLOYVWOTIKEG
OUOKEUEG, KATL TTOU TMPoodEPEL TN duvatotnta TauToxpovng Kotaypadng moAAwv Sedoucvwv
vyelag, onwg yla mopadelypa tnv npocAndn Bepuibwv, TV KotavaAwaon aAkooA, tTnv aoknon,
TNV NUEPQ TOU KUKAOU £ppnvng puong kat tn Stabeon, kabwg emiong Kot tnv cuvdeon Pe AAAEG
£EUTIVEG OUOKEVEG, TIY. {UYOPLEG, TILEGOUETPA, OEVUUETPA K.A. TPpOVO MAPASELY A TG XPNOLUOTNTOC
™G evowpatwong dtadopwv mnywv dedopévwy LYELOG 0TV TEXVOAOYLA TWV KIVNTWV QtoTEAEL
éva PnoLako mpoidv uyeiag, mou apxLkad mPoopl{oTav AMOKAELOTLKA YLOL TIPOCWTTLKY XPron Kot
TMAéov Bewpeital OTL TOPEXEL AELOTILOTEG UETPHOEL VA TIACO OTLYUN, TO HOVITOP OUVEXOUC
kataypadng yAUKOING, yLo TO Omoio onpepa UTTAPXEL Edappoyn EyKEKPLUEVN amd tov FDA mou
TapEXeL epyadela yLa 5O000AOYIKA OXAATA XOPHYNONG LWVooUALVNG Kal AAeC mapeBAOELG.

Jtnv tnAgiatpikn, ta KYEK pmopolv téAog va mapéxouv mAnpodopieg yla TIG cuvnBeleg Unvou,
NV avaykn yla tpomomoinon tng Bepameiag (my. mpooapuoyn mécwv CPAP), kabwe kal vo
KlvnTomoljoouv erumAéov Tov XpHotn yla ocuvexllopevn oMhayr oupmepldpopd¢ Tou Kol
TiPookoAnon otn Bepamneio pe CPAP rj aAAeg Bepaneiec.

Jtov avtinoda, oL MEPLOPLOUOL OTN XPON TWV CUCKEUWY QUTWV O0TNV KABNUEPLV KALVLKNA TIpaén
Sev eivat Aiyol. O onpavtikotepocg gival n EAeWPn oTABOULOUEVWY EPEUVNTIKWY SESOUEVWY, yLa
T omola eival amapaitntn n CUVIOVIOUEVN Tpoomabsla omd KOTAOKEUOOTIKEG ETALPELEG,
EPEUVNTEG KOl KALVLIKOUG.

AkoOpO Kal av ol KAiKol Latpot elyav peyaAltepn epmiotoolvn ota Sedopéva mou cuAAéyovtal
LE TIG CUOKEUEC QUTEG, N €happOoyr OTNV LATPLKA Tou Umvou MAAL ev Ba epxotav xwplic t
SlokUBevon g evalodnoiog kat Tng ldkoTNTAS. O XProTNG UNopel va emadleTal meplocotepo
otnv avaiuon twv Sedopévwy Tou KataypadeL N CUGKEUT Ttapd otn Sk Tou aicdnon Kal gite
VOl UTTOEKTLUA €lTE va uTtepeKTIUA Sedopéva aoadoUg KALVIKNG onuaoiag.

TéAog, NBkA SIANUUATO Kol VORKA Bépata pmopel va mpokuouy, onwe n StachdAion Twv
TMPOCWTILKWV 8edopévwy Kal Sedopévwy aodalelag, evw eAoxeVEeL Kot o Kivouvog ta Ssdopéva
mou cuM\éyovtal amno ta KYEK, mépa amod to va urokAamouy, va xpnotlgomnotnfouv amnod stalpeieg
yla va eAéyEouv Toug epyalOEevouq i amo tn Sikatoolvn yla anddocon euBuVWV O€ TIEPUTTWOELS
OTUXNHATWV.

Emhoyn apBpou — IxoAlaopog: Aynoihaog AépBag
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ARTICLE INFO ABSTRACT
Keywords: Objectives: To examine the associations between Dietary Inflammatory Index (DII) scores and sleep measures
Sleep of sleep duration and self-reported sleep disturbance.
Dietary Inflammatory Index Design: Cross-sectional study.
Nutrition Setting: The United States.
NHANES

Participants: Participants from the 2005-2016 National Health and Nutrition Examination Survey (NHANES)
who were 20 years old or older (n =30,121).
Measurements: Sleep duration, classified as short (<6 hours), long (>9 hours) and recommended (6-9 hours)
duration, and the presence of self-reported sleep disturbance were the outcome variables. The energy-
adjusted DII (E-DII) was computed based on the dietary intake data using a single-day 24-hour dietary recall.
Multinomial logistic regression was used to examine the associations.
Results: After adjusting for confounders, participants in the highest quintile (most proinflammatory E-DII)
had a 40% increase in the odds of short sleep duration compared to the lowest quintile (most anti-inflamma-
tory E-DII)(ORquintitesvs1 = 1.40 [95% confidence interval {CI}, 1.21, 1.61]). The odds of short sleep duration
was increased by 26% in quintile 4 compared to quintile 1 (OR guintileavs1 = 1.26 [95% Cl, 1.10, 1.43]). Similarly,
the odds of long sleep duration was increased in higher E-DII quintiles (ORquintitesvs1 = 1.23 [95% CI, 1.03,
1.46] and ORguintileavs1 = 1.24 [95% CI, 1.03, 1.49]). Participants in the highest E-DII quintile also were more
likely to report sleep disturbances (ORquintilesvs1 = 1.14 [95% CI, 1.02, 1.27]).
Conclusions: Adults consuming proinflammatory diets were more likely to have short sleep duration, long
sleep duration, and/or self-reported sleep disturbances. Future, especially longitudinal, studies need to exam-
ine the impact of anti-inflammatory diets in mitigating extreme sleep durations and sleep disturbances.

© 2020 National Sleep Foundation. Published by Elsevier Inc. All rights reserved.

Sleep duration

ZxOAIO:

To apBpo 1Tou avaAuetal apopd PeydAn épeuva oTig Hvwpéveg MoAiteieg Apepikig oTnv otroia cuppeteixav 30.121 dropa, nAikiog
20 eTwv Kal dvw. To apBpo oTnpileTal 0To yeyovog OTI N KATAVAAWON OPICHEVWYV TPOPWY, TTOU TTEPIEXOUV ETTECEPYATUEVOUG
udaTdvOpaKeg, KopeaopEva AITTn, POPAPATA UWNANG TTEPIEKTIKOTNTAG COKXAPWY, TNyavnTd, Kal wuéya 6 Airrapd oféa oXeTiCeTal e
auénon Twv BEIKTWY CUCTNUOTIKAG PAEYUOVAG, 6TTwG N CRP, IL-6 kai n IL-10. H épeuva €51 OTI Ta GTOPA TTOU KATAVAAWVOUV
TETOIEG TPOYEG, TTAPOUCIAZOUV algnon Twv SEIKTWYV PAEYHOVAG Kal gival TTIo TTIBavé va ava@Eépouv dIaTapaxEg aTny ToIdTnTa A N
d1dpkeia Tou UTTVOU TOUG.

EmiAoyn dpBpou - ZxoAaoudg: Aikatepivn Mrdou
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Abstract

Background: Sleep apnoea (SA) and type 2 diabetes (T2D) have been linked to malignancy. The aim of
the present study was to evaluate the association between SA and incidence of malignancy in patients
with T2D.

M ethods: The DIACORE (DIAbetes COhoRtE) study is a prospective, population-based cohort study in
T2D patients. In the SDB (sleep-disordered breathing) sub-study, the apnoea-hypopnoea index (AHI),
oxygen desaturation index (ODI) and percentage of night-time spent below a peripheral oxygen
saturation of 90% (TSat90%) were assessed using a two-channel ambulatory monitoring device.
Malignancy diagnoses were gathered using self-reported medical history data validated by medical
records. Hazard ratios (HR) for incident malignancy were derived by Cox regression adjusting for sex,
age, body-mass index, smoking status, alcohol intake, socioeconomic status and HbA1c.

Results: Of 1239 patients with T2D (mean age 67 years, 41% female, mean body-mass index 30.9
kg/m2), 79 (6.4%) were first-time diagnosed with a malignancy within a median follow-up period of 2.7
(interquartile range 2.2; 4.5) years. AHI, ODI and TSat90% were not associated with incident malignancy.
In subgroup analysis, women showed increased cancer risk per AHI unit (adjusted HR 1.03 per AHI unit,
95% Cl [1.00-1.06], p=0.028) and severe SA (defined as AHI>30/h; adjusted HR 4.19, 95% CI [1.39-12.77],
p=0.012). This was not seen in men, and a significant interaction was observed (interaction terms,
p=0.048, p=0.033, respectively).

Conclusion: SA was not associated with incident malignancy in T2D patients. However, stratified
analysis revealed a significant association between SA and incident malignancy in women, but not in
men.

Keywords:. Sleep-disordered breathing, apnoea/hypopnoea, hypoxia, malignancy, type 2 diabetes

>xOAI0:

O emiroAaopog péTpiou-coBapou ZAAY (emreiocddia >15/wpa), eival 49% oToug avdpeg Kal 23% OTIG Yuvaikeg pe Babuiaia
augnon Tig TeAeuTaieg dUO dekaeTieg.H SlaAeiTrouca utrouyovaipia OXeTICETaI E AUENUEVN ETTITITWON AVATITUENG
XNMUEIOAVOEKTIKWV-AKTIVOAVOEKTIKWV KapKivwy. ETriong n oxéon T2D kai ZAAY eival ap@idpopn (aAANAETTIOpOUY TO éva
oTnVv eueavion Tou dAAou).Z1n peAéETn DIACORE 1239 diafnTikoi TUTTOU 2, HEAETHONKAV pE TO opnTo cuoTnua (Apnea
link, Res Med,two channel monitoring device) ka1 kataypagnkav Tpeig rapdaperpol: AHI, ODI 4% kai T90% (a measure of
cyclic and continuous nocturnal hypoxemia, cut off 10,4%). Bpébnke oTi o1 yuvaikeg pe ZAAY kai diaBniTn gixav augnuévo
Kivduvo veotrAaoiag (HR=1.03 (i.e. 3% per unit increase in AHI) kai yia To coBapo ZAAY mrepaitépw auvgnon (HR 4.19 (ClI
1.39-12.77, p=0.012, adjusted for covariates).To ZAAY euTTAEKETOI OTNV EUPAVION VEOTTAACIWY PNEOW TNG BlaAeiTTouoag
UTTOSUYOVOIUIAG Kal KOTOKEPUATIOHOU TOU UTTVOU JE ATTOTEAECHA T CUCTNUATIKI QAEYUOVH, OVOCOKATAOTOAN] KOl
TTapouacia ogeIdwTIKoU stress.

EmiAoyn apBpou — Zxohiaopog: Mavayiwtng Mavéayou
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center before and during COVID-19: rates and predictive factors
William V. McCall, MD, MS; Demetra Mensah-Bonsu, BA; Allison E. Withers, BS; Robert W. Gibson, PhD
Department of Psychiatry and Health Behavior, Medical College of Georgia, Augusta, Georgia

Study Objectives: This study investigated risk factors and estimated rates of acute insomnia disorder in health care workers at the onset of the coronavirus

disease 2019 (COVID-19) pandemic.

Methods: A Qualtrics survey of more than 2,300 health care providers was conducted in a single academic health system on May 15, 2020, including practicing
attending physicians, residents and fellows in training, advanced practice providers, and nurses. Six hundred and sixty-eight responded (29% response rate).
The survey employed the Research Diagnostic Criteria for insomnia disorder to diagnose acute insomnia disorder.

Results: Five hundred seventy-three respondents had no missing data pertaining to sleep, with a mean age of 43.4 £ 12.5 years and 72% women. The rate of
insomnia disorder before COVID-19 was 44.5%, while after COVID-19 it was 64.0%. Of persons with insomnia disorder before COVID-19 10.2% stated it had
resolved during COVID-19, while 43.4% of persons who did not have insomnia disorder before COVID-19 developed acute insomnia disorder during COVID-19
(x? = 145.2; df = 1; P <.0001). New cases of acute insomnia disorder were related positively to female sex, advancing age, and less time spent in direct

patient care.

Conclusions: Acute insomnia disorder was exceptionally common in this sample of tertiary care health care workers. The effects of sex and age were similar to
what has been generally described as risk factors for insomnia. The surprising finding that less time spent in direct patient care was associated with more cases
of acute insomnia disorder might be explained by the poorly understood stresses of working from home during COVID-19.

Keywords: COVID-19, health care workers, insomnia, acute insomnia disorder

Citation: McCall WV, Mensah-Bonsu D, Withers AE, Gibson RW. Short-term insomnia disorder in health care workers in an academic medical center before and
during COVID-19: rates and predictive factors. J Clin Sleep Med. 2021;17(4):749-755.

BRIEF SUMMARY

from home.

Current Knowledge/Study Rationale: The rate of new cases of acute insomnia disorder in health care workers during COVID-19 is unknown. Insomnia
disorder may impact the mental health and performance of health care workers.

Study Impact: Our survey of health care workers revealed a surprising high rate of acute insomnia disorder. This implies a need for awareness on the
part of health care system leaders of the pandemic’s impact on their health care workers, both in the health care setting and in the home when working

INTRODUCTION

Insomnia disorder is a common sleep disorder that includes both
acute and chronic forms, with respective annual prevalence of
at least 8-9% and 6%."? Insomnia is associated with the risk of
developing other psychiatric disorders,® poor quality of life,**
and an increased risk of suicidal ideation and suicidal behavior.*’
It would be valuable to public health to understand both the
modifiable and the unmodifiable risk factors for insomnia that
might inform prevention strategies for insomnia and its psy-
chiatric complications. While there is some lack of consensus as
to what constitutes acute vs chronic insomnia,®° acute insomnia
disorder is typically defined as covering a timeframe of a few
weeks, while chronic insomnia disorder may last months to
years. Not surprisingly, acute insomnia may progress into
chronic insomnia, only to eventually remit and then recur.'®
Precipitating life events often precede acute insomnia
disorder,'""'* and the precipitating factors can either be pleasant

Journal of Clinical Sleep Medicine, Vol. 17, No. 4

(like a wedding or a new job) or unpleasant (such as divorce or
jobloss). Most of life’s pleasant and unpleasant events/stressors
are private in nature, and it is unusual to witness the sudden
emergence of a near universal stressor across an entire pop-
ulation. Pandemics such as SARS are examples of population-
wide stressors that may serve as a natural laboratory for
acute insomnia research, including insomnia in health care
workers (HCWs).

In 2007, Su et al examined the prevalence of psychological
symptoms and adaptation among nurses in a SARS unit in
Taiwan. In this cohort, insomnia was more prevalent among
SARS unit nurses that non-SARS unit nurses (37% vs 9.7%).
Insomnia was less marked in nurses who took care of the more
severely affected or intubated SARS patients.'?

A recent review article on the psychological impact of
pandemics in HCWs found a prevalence of insomnia symp-
toms in 34-36.1%.'* Jing Qi et al compared sleep disturbances
among frontline HCWs and non—frontline HCWs in Hubei
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ITEPIAHYH

YTOXOI MEAETHX: H mapovca perétn otepedbvnoe mopdyovteg KivoOVOL Kol EKTIUMUEVO
10600t o&elog datapayng abmviag otovg epyalopévoug 6Tov Topéa TG Lyelag Katd v Evapén
™G Tavonpiog tng vooov tov kopwvoiot 2019 (COVID-19).

MEQ®OAOI: Muw épevva g Qualtrics yia mepiocodtepovg amd 2.300 mapdyovs VYEIOVOUIKNG
nepiBodymg 01eéNydn oe éva eviaio axadnuaikd cvotnua vyeiog otg 15 Mdiov 2020, to omoio
SLUTEPIAAUPOVE EOTKEVUEVOVS 10TPOVS, EOIKEVOUEVOLS, 10TPOVG O TPAYPappe EEEBIKELONG,
TapOYOVG TPONYREVNS TepiBaiyng kol voonAevtéc. E&axodoior e€nvra oktd andvinoay (mocootd
anokpiong 29%). H épevva ypnoiponoinoe ta Research Diagnostic Criteria (RDC) oyetkd pe
dwTapayn TG admviag yio T ddyveon g o&elag dtatapoyng e abmviog.

ANIOTEAEXMATA: [Tevtakdciot eBoopmvta Tpels epmTnOEvTeg Oev glyov EAMI GTOXELN GYETIKA
pe tov vmvo, pe péon nAkia 43,4 £ 12,5 etov ko 72% yovvaikes. To mocootd datapayng g
abdnviog tpv omd tov COVID-19 Ntav 44,5%, eved petd tov COVID-19 frav 64,0%. And dtopa pe
Swtapoyn avmviag tpv and tov COVID-19, 10 10,2% dMAwce 0t1 | admvia elxe vwoympNoeL KoTd
) dudpkela Tov COVID-19, evd to 43,4% TV atdp®V oL dev lyov dtatapoyn abmviog Tpv Tov
COVID-19 avértuée o&eio Sotapayn abmviag kotd t didpkeia tov COVID-19 (y* = 145,2; df = 1;
P <.0001). Néeg meputtddoelg oEeiog datopayns avmviag eiyov BTk GLGYETION LE TO YUVOIKELD
@OAO KOl TNV TPOY®PNUEV NAKID KOL 0PVNTIKT] CLUGYETION UE TO ¥POVO TOV aPlEPOONKE oTNV
dpeon epovtion Twv 0cHEVOV.

YYMIIEPAXMATA: H o&eila dwtapayn g admviog ntov e€aipetikd cuyvi 610 mopdv delypa
epyalopévov vyeiog oty tprrofada mepiBoiyn. Ot emdpAGES TOL PVAOL Kol TS NAKING NTOV
TOPOUOLEG LE OVTEG TTOV EYOLV YEVIKA TEPYPOPEl MG Tapdyovteg Kwvdovvov yuoo v avmvia. To
ampocdOKNTo €VHPNUE. OTL O YXPOVOG 7oL aPlep®Onke omv dueon mepibBoiyn TV 0cbevov
GUGYETIOTNKE OPVNTIKA LE TEPIGGOTEPES MEPWTAOCELS 0Eeiag dratapayng abmviag iocwg umopel va
eEnynBel amd To aveEmAPKOG KOTAVONTO GTPEG TNG EPYNCING amd TO OMITL KATA TN OBPKELN TOL
COVID-19.


https://jcsm.aasm.org/doi/10.5664/jcsm.9034

Xyomo

Daivetor 6TL vINPEE PO ONUOVTIKY AOENCT] GE TEPIMTOCELS 0EELNG daTapoayns admviag HeTa&y
epyalopévev otov topéa g vyeiog o éva oot 90 nuepdv amd v Evapén g mavonuiog
COVID-19 kot n abmvio awt NTov KAMVIKG SNUoVTIKY Yoo ToAAovg epyalopévous. Emmpoctétac,
01 TEPWTMOGCELS 0&eiog dtatapayng aDTVIOG CUGYETIOTNKAY LE CUUTTOUATO KOATAOAIYNG Kot dryyoug,
E01KA Y10 TPOTOEUPOVIGOEVTA TEPIoTATIKA. O GLVIVAGUOS abmviog Kot dyyovg Evavtt tov COVID-
19 avtimpocwnedel Evav 16xLPO KIVOLVO Y10 AVTOKTOVIKO 10€0GUO.

[TopadoEme, ot epyaldpevol Tov agEpmvay Ayotepeg and 30 mpeg v fdopndda 6tn epovtidan Twv
actevadv cvoyetiomkav pe avénuévn mbavotnto euedviong ofelag dwatapayng admviag. Avtd
Ntav éva anpocdoknto e0pnua, Kobmg ot cuyypageic vrébecav OTL 0 TEPLGGATEPOG YPOVOG UE
acbeveic Ba odnyovoe oe peyohvtepn €kbBeon otov COVID-19, mepiocodtepn avnouvyio kot
avénuévn avmvio. Avto épyeton oe avtiBeon pe PipAoypagio mov avaeEpel OTL 1| ATOYDOPNOT Ao
TO YOPO epyaciog Katd v cuvtallodotnon odnyel oe AyoTepes APLIVIGEIS VOPIg TO TP®L Kot o€
UEYOADTEPOVG ¥POVOLG VTTVOUL.

Ot ovyypageic ToviCovv v avaykn goocOnToToinoNg TOV NYETOV TOV GLGTHLATOG VYEING CYETIKA
pe tov avtiktomo g movonpiog otovug epyalopévoug Tovg, 1060 evtdg Tov mEPPAALOVTOC NG
VYEOVOUIKNG TepiBadymg 660 kol otnv epyacia amd to omitt. Ov mopepPdacelg umopel va
weplhapPdvouy v ekmaidevon Tov epyalopévav oTig apyES TG KOANG VYLEWVNS TOV VIVOL Kot
otV dwyeipion mowilwv oTpEGOYOVOV TOpayOVI®V Tov dhvavtal vo odnyncovv oe ofeia
dwtapayn admviog.

EmAoyn apBpou - ZxoAiaopag : lwavvng MNatmadomoulog
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Abstract

Restless legs syndrome (RLS) is a common sensorimotor disorder, which can disrupt sleep and is thought to be caused in part by low cellular iron stores. Proton
pump inhibitors (PPI) and histamine H,-receptor antagonists (H,A) are among the most commonly used drugs worldwide and show evidence of causing iron
deficiency. We conducted a case/non-case observational study of blood donors in the United States (N = 13,403; REDS-III) and Denmark (N = 50,323; Danish Blood
Donor Study, DBDS), both of which had complete blood count measures and a completed RLS assessment via the Cambridge-Hopkins RLS questionnaire. After
adjusting for age, sex, race, BMI, blood donation frequency, smoking, hormone use, and iron supplement use, PPI/H,A use was associated with RLS (odds ratio

[OR] = 1.41; 95% confidence interval [CI], 1.13-1.76; p = 0.002) in REDS-III for both PPI (OR = 1.43; CI, 1.03-1.95; p = 0.03) and H,A (OR = 1.56; CI, 1.10-2.16; p = 0.01).
DBDS exhibited a similar association with PPIs/H,As (OR = 1.29; CI, 1.20-1.40; p < 0.001), and for PPIs alone (OR = 1.27; CI, 1.17-1.38; p < 0.001), but not H,As alone
(OR =1.18; CI, 0.92-1.53; p = 0.2). We found no evidence of blood iron stores mediating this association. The association of PP, and possibly H,A, consumption with
RLS independent of blood iron status and other factors which contribute to RLS risk suggest the need to re-evaluate use of PPI/H,A in populations at particular
risk for RLS.

Statement of Significance

Restless legs syndrome (RLS) afflicts up to 15% of adults in the Western Hemisphere and although its causes are not fully understood, low cellular iron stores
appears to be a major contributor. Common antacid medications, proton pump inhibitors, and histamine H,-receptor antagonists appear to cause iron deficiency
and are among the most consumed drugs worldwide. To date, no link between consumption of these drugs and RLS has been found. In this study, we sought to

measure the association between antacid use and the risk of having RLS. Evidence of these drugs contributing to RLS risk could suggest a need to re-evaluate the

use of antacids in those at higher risk for developing RLS.
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YXOAL0:

To ouvépopo aviouxwv modlwy eival pla cuxvr KwvntikoaloBntikn Statapayrn mou adopd
nepinou 1o 14% tou gvAlkou MANBUoUOU Tou SUTIKOU KOoMOoU. H attiodoyia autnig tng
Slatapaxng sival moAuTapayovtiki Kot Kuplwg dailvetal va oxetiletal Ue TNV OloOLO0TAON
ToU aldnpou Kal tnv puBuLon tng vionapivng. Evdladépov mapouolalel OTL apKeTd GpappaKa
oxetilovtal e auTto to oLVSpoLo.

Nedtepa Sebopéva KatadelkvUouv OUOXETION METaty xprion PPIs (avaotoAeic avrtAlag
npwtoviwy) - H2As (avtaywviotwyv urtodoxewv H2) kal Tou cuvdpdUoU avACUXWV TTOSLWV.

AuTd eival ocuxva xpnowdomololeva pAappaKka Kol UTIoAoyileTal OTL To 8% TOU eVvhALKOU
TANBuopoL otig USA kat elbkotepa To 22% o€ nALkia >65 eTwv ta AapBdavouv. H eupela auth
xpron 6a pmopouce va eMNPEACEL KOL TO TTOCOOTA EUPAVIONG TOU GUVOPOUO QAVICUXWV
moSLwv.

TNV MOPATIAVW UEAETN CUUUETEIXOV ALUOSOTEC, TTOU eKTIUNBONKAV Ol EEETACELS alpaTog Kal
CUUMANPWOoavVe To gpwitnpatoAoylo CAMBRIDGE—HOPKINS RLS. 3tic HMA otoucg 13.403
OUUMETEXOVTEG aveUPEBNnKe RLS oto 4,2% Tou UMO peAétn mMAnBuopol evw otoug 50.323
CUUUETEXOVTEG Ao tnv AANIA to avtioTtolyo mocooto eivat 7,1%.

MEeTA TNV MTPOCAPUOYH TWV MAPAUETPWY hALKlag, dUAou, duAng, BMI, cuyvotnta atpodoaiag,
Kamvioparoc, oppovoBepaneiag, Oepaneiog unokatdotaong oldnpou, n xprion PPIs kat H2As
Bp€Bnke Mwe oxeTileTal Pe TO CUVOPOUO AVHOUXWVY TTOSLWV.

AuTi n €vbelfn UMOSNAWVEL TNV AVAYKN EMAVAELOAOYNONG TNV XPON AUTWV TwV GAPUAKWY
og dtopa €xouv uPnAotepo kivbuvo gudaviong RLS.

Ertthoyn apBpou — IxoAlaopog: Evayyelia GAwpou
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