
PROGRAM
CTS MARCH 2022 CONFERENCE

1:20 pm – 2:20 pm 
Hands-On Sessions: Hypoglossal Nerve Stimulator for OSA, 
Neuromuscular Electrical Stimulation and Positional Sleep Therapy 
for OSA, Forehead Cooling for Insomnia and Actigraphy, Medical 
Devices for Restless Legs Syndrome
Gaurav Singh, MD, MPH; Brandon Nokes, MD; Michelle Cao, DO; Michelle 
Primeau, MD; Rafael Zuzuarregui, MD

CLIMATE CHANGE AND ENVIRONMENTAL POLLUTION

2:20 pm – 3:05 pm 
Wildfires and Effects on Obstructive Airways Diseases
Neeta Thakur, MD

3:05 pm – 3:50 pm 
Climate Crisis: Impact on Lung and Overall Health
Jose Vempilly, MD

3:50 pm – 4:35 pm 
Vaping: COVID-19 and More
Laura Crotty Alexander, MD

4:35 pm – 4:45 pm 
Post-Test and Adjourn 
Gaurav Singh, MD, MPH and Kristina Kudelko, MD

5:00 pm – 6:00 pm 
Pandemic Career Development and Wellness Panel (NON-CME)
Moderators: Gaurav Singh, MD, MPH and Kristina Kudelko, MD
Panelists:  Michelle Moore, MD; Susan Murin, MD, MSc, MBA; Mark Nicolls, MD; 
Dean Sheppard, MD
*Available to view live via Zoom link for non-attendees

6:30 pm – 8:00 pm 
Women In Pulmonary, Critical Care, and Sleep Medicine (NON-CME)
Moderator: Angela Wang, MD

Saturday, March 12, 2022
UPDATE ON SLEEP DISORDERS

7:00 am – 8:00 am 
Registration & Breakfast
8:00 am – 8:15 am  
Welcome and Pre-Test 
Gaurav Singh, MD, MPH and Kristina Kudelko, MD

8:15 am – 9:05 am 
Sleep Testing and Models of Care in the Post-COVID-19 Era 
Kathleen Sarmiento, MD, MPH 
Keynote Speaker

9:05 am – 9:50 am 
Alternatives to Positive Airway Pressure Therapy for Sleep 
Disordered Breathing 
Robson Capasso, MD

9:50 am – 10:35 am 
Advances in Pharmacotherapy for Disorders of Hypersomnia
Gaurav Singh, MD, MPH

10:35 am – 10:50 am 
Break
10:50 am – 11:35 am 
Insomnia Management Strategies
Michelle Primeau, MD

11:35 am – 12:20 pm 
Restless Legs Syndrome Management
Rafael Zuzuarregui, MD

12:20 pm – 1:20 pm 
Lunch

SUNDAY, MARCH 13, 2022
8:00 am – 9:00 am        

NON-CME BREAKFAST PRESENTATION

VAP72
Highlight
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ANNUAL EDUCATIONAL CONFERENCE 
 

Saturday, March 12, 2022 
 

UPDATE ON SLEEP DISORDERS; CLIMATE 
CHANGE AND ENVIRONMENTAL 

POLLUTION 
 
 

REGISTRATION & BREAKFAST 
 

7:00 a.m. – 8:00 a.m. 

 
 
 
 
 
 



WELCOME AND PRE-TEST 
 

8:00 a.m. – 8:15 a.m. 
 

 
KRISTINA KUDELKO, MD 
STANFORD UNIVERSITY 

 
 
 

 
Dr. Kristina Kudelko is a Clinical Associate Professor in the Division of Pulmonary, Allergy, and 
Critical Care Medicine at Stanford University. Dr. Kudelko sub-specializes in pulmonary 
hypertension in which she completed an advanced fellowship in 2009. She is highly invested 
in teaching, mentorship, and wellness. She is the Program Director for the eBay fellowship in 
pulmonary vascular disease at Stanford and the Director of Education and Steering Committee 
member of the Vera Moulton Wall Center for Pulmonary Vascular Disease. 

 
 
 

GAURAV SINGH, MD, MPH 
VA PALO ALTO HEALTH CARE SYSTEM 

STANFORD UNIVERSITY 
 

 
 

Dr. Gaurav Singh received his medical degree from UCSF and completed a Masters of Public 
Health at UC Berkeley. Currently, he is a Staff Physician at the VA Palo Alto Health Care 
System in the Section of Pulmonary, Critical Care, and Sleep Medicine. He is also an Affiliated 
Clinical Assistant Professor at Stanford University, where he completed training in Internal 
Medicine, followed by Pulmonary and Critical Care fellowship as well as Sleep Medicine 
fellowship. Dr. Singh has been involved with CTS since 2018 and has been a speaker for the 
Northern California Annual Conferences in 2019 and 2020. He served on the planning 
committee for the cancelled CTS Northern California Annual Conference in 2021. He is 
Conference Co-Chair for the 2022 CTS Annual Educational Conference. 
 



 

Sleep Testing and Models of Care 
in the Post-COVID-19 Era 

 

 
8:15 a.m. – 9:50 a.m. 

 
 

 
KATHLEEN SARMIENTO, MD, MPH 

SAN FRANCISCO VA HEALTH CARE SYSTEM 
UC SAN FRANCISCO 
KEYNOTE SPEAKER 

 
Dr. Kathleen Sarmiento is a Professor of Medicine at UC San Francisco and the executive 
director for VA’s National Sleep Medicine Program. Her interests and expertise are in program 
development, health services research and implementation of strategies that improve access, 
reduce disparities, lower cost, and eliminate low-value steps in obtaining care. Today she’ll be 
talking to us about sleep testing and post-covid-19 models of sleep care.  
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Sleep Testing and Models of 
Care in the post‐COVID‐19 Era

Kathleen Sarmiento, MD MPH

Professor of Medicine, UC San Francisco
Executive Director, VHA National Sleep Medicine Program

San Francisco VA Health Care System
March 12, 2022

The End.
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Type of Potential Conflict Details of Potential Conflict

Grant/Research Support ResMed

Consultant

Speakers’ Bureaus

Financial support 

Other

x

1.
2.
3.

What’s changed in the past two years?

3
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Positive Impacts of 
the Pandemic

• Culture and expectations about 
health care delivery have evolved

• Telehealth is the norm
• How we engage with patients and 
each other has been permanently 
altered

• More is possible than we previously 
thought

• Limitations and barriers lead to 
innovation

Cultivating an Environment of Innovation

VA Everyone Else

5
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VA SLEEP MEDICINE: 
A DEMONSTRATION 
PROJECT

7

• Prevalence of sleep disorders increasing each year
• Rural Veterans are disproportionately impacted by 

limited access to sleep services
• New methods of care delivery were needed to increase 

access 

https://doi.org/10.1016/j.smrv.2020.101358

Innovation in Sleep Care Delivery 

7

8
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Office of 
Rural Health 
TeleSleep 
Program 
FY17

7 Hub Facilities
35 Spoke Facilities

Office of Rural 
Health 
TeleSleep 
Program FY22

18 Hub Facilities
‐ 2 in sustainment
74 Spoke Facilities
‐ 10 in sustainment

9

10
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ORH TeleSleep Program

• Established in 2017 in response to an access crisis and need to deliver care differently
• Hub‐Spoke model 

• Focused on reaching rural Veterans
• Emphasized using telehealth +/‐ deployment of travel teams

• Sought to create a roadmap for intra‐ and interfacility telehealth
• Aligned with VHA priorities and strategic plans
• Created a scalable and adaptable telehealth network 
• Integrated evaluation in a learning health system model

• Quantitative and qualitative assessments

• Formative and summative evaluations

The Beginning

Limited Access to Sleep Care
• Long wait times for testing and clinics Total Sleep Medicine Consults (349)

• High cost, volume of outsourced care

• Lack of Standardization

• No central operations manual

• Siloed care within each VAMC

• Telehealth not common

• HSAT expansion active but with

major barriers

• Remote monitoring of PAP 

possible but challenging between 

sites (lack of access) 0

50,000

100,000

150,000

200,000

250,000

300,000

350,000

400,000

FY12 FY13 FY14 FY15 FY16 FY17

58%

29%

23%

12%

13%

Sleep Saves Lives!

11
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Comprehensive 
Sleep Center

Sites with 
no sleep 
program

Veterans in 
rural areas

Local and 
Virtual Staff

CBOCs
Telephone clinics

REVAMP Patient Platform

VTel clinics

VA Video Connect 

Remote wireless 
monitoring of PAP data

Home sleep apnea testing

>50% Rurality

Remote PAP set up

Travel Clinics

Sleep Saves Lives!

The Strategy: Create a high‐performance TeleSleep 
network for Veterans in Rural Areas

VA National 
Account

(Vendor Server)

VA National 
Account

(Vendor Server)

Offices PhiladelphiaPhiladelphiaSan FranciscoSan FranciscoPortlandPortland AtlantaAtlanta

Organization

Administrators

Users

Lead Administrator
Access to all Offices

VA Sleep Providers & DME Staff
Access to Sites Needed

Sleep Saves Lives!

The Infrastructure: Remote Monitoring of PAP

13

14
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The 
Infrastructure: 
HSAT

• Multitude of brands in varying states of 
degradation/duct tape

• Data mapped to local area networks not 
easily accessed

• Several efforts were initiated to expand the 
use of HSAT
―Centralized resourcing of devices 
―Standardizing national workflows and coding
―Implementation toolkits and support
―Provider and patient qualitative assessments

HSAT 
ENABLES 
VETERANS 
TO CHOOSE 
VA

• HSAT is the most rapidly growing store‐and‐forward 
telehealth program in VA

• It allows hub‐spoke partnerships to deliver care where a 
spoke site may otherwise outsource services to the 
community due to lack of an interpreting provider

• Testing capacity is limited by devices rather than “beds”

• Fills a gap where community sleep testing is also lacking

• Improves Veterans’ time to initiation of treatment by 
keeping care within VA

16

15

16
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Timeliness of care is impacted by method of sleep testing

• Long wait times and travel burden for in-lab studies influence the choice to use CITC

• Wait times are not necessarily shorter (and may be longer) in the community; delays 
in initiation of treatment are significant

17
Kaul, et al Med Care 2020

SFVA Measurement Science QUERI

Reasons Why VAMCs had no HSAT Programs 
• Home sleep testing outsourced
• Insufficient technical staff
• Insufficient providers
• Insufficient funding
• Did not know it was available
• Not interested
• Never approved

18

Barriers to Expansion of HSAT

17

18
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Centralized 
Resourcing 
of Devices

19

2,798 devices distributed 
nationally FY17‐21 
•Reduced overall wait times

•Improved Veteran satisfaction
•Increased study throughput
•Reduced Veteran travel burden
•Reduced Choice referrals
•Improved staff satisfaction
• Increased ability to partner with 
another VA

•Increased efficiency of sleep testing

HSAT EXPANSION: 
STANDARDIZING 

WORKFLOWS & CODING

20

19

20
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OUTCOMES OF HSAT 
EXPANSION

• 64 facilities (2013)  132 facilities with HSAT (2022)

• 18 VA Medical Centers without HSAT programs or without 
providers to interpret sleep studies (partnered via IFC)

21

HSAT use: 2016

22

Unpublished; CDWRB03 

Rural

Urban

21

22
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HSAT use: 2020

23

Unpublished; CDWRB03 Urban

Rural

HSAT enabled sleep programs to recover from testing backlogs 
secondary to the PHE

• Overall decrease in total sleep testing volume largely attributable to decline in 
PSGs

• Significant increase in HSAT use in FY21 after labs reopened

24

FY Uniques Encounters HSAT PSG      

19 490,886 885,017 75,728 59,278

20 522,270 993,435 81,597 36,904

21 565,876 1,157,637 113,374 40,687

OUTCOMES OF HSAT EXPANSION

23

24
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• Expansion of HSAT programs has reduced CITC

• HSAT reaches Veterans living further from VA facilities, 
reducing travel burden

25
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

VHA Sleep Studies by FY

HSAT PSG

National Summary FY19 FY20 FY21

Paid Claims $45,294,705 $44,337,193 $38,061,677 Pyramid Analytics (va.gov)

26

Nicosia et al, BMC Health Serv Res 2021
SFVA Measurement Science QUERI

Qualitative Interviews: HSAT

• Positive experience with few equipment or connectivity issues

• Veterans completing both PSG and HSAT preferred HSAT due to difficulty 
sleeping in a laboratory

• HSAT eliminated the dual challenge of traveling to and falling asleep in a lab 
setting

• Testing through community associated with lack of notification of results 
and frustration with being unable to obtain recommended PAP therapy

25

26
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27

SFVA Measurement Science QUERI

OUTCOMES: VETERAN INTERVIEWS

Nicosia et al, BMC Health Serv Res 2021

VA’s Clinical 
Resource Hubs

Regional Networks of shared resources
• Built as a shared resource 

• FTEE located across sites
• Virtual Teams

• Augments gaps in care
• Cultivates community across sites
• Enables Veterans to Choose VA

27

28
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Sleep CRH: Where are we?

• San Francisco, CA
• Honolulu, HI
• San Diego, CA
• Reno, NV
• Oakland, CA
• Sacramento, CA
• New York, NY
• Fayetteville, AR
• Tampa, FL
• Fresno, CA
• Seattle, WA

• Birmingham, AL

Sleep Clinical Resource Hubs

Strategic Direction

Purpose

• Providers can easily connect Veterans with the sleep care they need, 
wherever they are – in a convenient way that is financially sustainable for VA

Mission

• Expand Veteran access to sleep care and reduce disparities
Approach

• Augment Sleep care at facilities needing greater capacity
Tagline

• Better Sleep, Better Health!

Sleep Saves Lives!

29

30
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V21 Sleep CRH Goals
Better Sleep, Better Health!

31

• Reduce sleep‐related community care volume and cost by augmenting access to VA Sleep care 
when access standards can’t be met at a local facility

• Create a “One VA” experience for Veterans, bringing care to them locally, regardless of where 
CRH staff are located

• Standardize processes and workflows through the network
• Stabilize the workforce in VISN 21 in sleep medicine by creating community and a collaborative 
network, reducing turnover

• Provide an environment with high‐risk tolerance to explore new models of shared resources
• Provide a roadmap that other specialties and hubs may adopt as specialty care programs expand

32

31
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33

Sleep CRH: Where do 
we provide services?

• San Francisco

• Sacramento

• Fresno

• Reno

• Las Vegas

• Honolulu

• Guam

• American Samoa

• Grand Junction, CO

• Sheridan, WY

33

34
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Lessons Learned from both programs

• Home sleep testing doesn’t work well 
by mail for reusable recorders

• Embedding them within Veterans’ 
communities increases timely returns 
and reduces lost recorders

• HSAT innovation is needed for use in 
hypoventilation syndromes

• Integrating with a Veteran’s home 
facility as if you’re a local provider 
provides the best care coordination for 
the Veteran and for the local team

• New models of care are like start‐ups. 
They take time, are an upfront 
investment with long‐term gains

Education Too?

• Engagement of trainees & hub 
faculty across sites

• V21 Innovation in educational model: 
Sleep pilot

• Enhances education from niche 
specialists

• Stabilizes training programs

• Medical, Dental, Psychology trainees

36

CRH Education Model: CRH faculty are represented in the 
center black circle. Individual healthcare systems are 
represented as satellite spokes, along with possible academic 
affiliates (for physician, dental, psychology, or nursing 
schools). Dotted lines from a healthcare system to the CRH 
represent a faculty member affiliated with that healthcare 
system’s academic institution 

Sleep Saves Lives!

35
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Challenges + Barriers = Innovation

What would 
innovation in health 
care delivery look 

like for YOU?

37
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Telehealth 
in the Era 
of the 
COVID‐19 
Pandemic

Current 
changes

Temporary removal of policies 
limiting the use of telehealth

Medicare reimbursement

Temporary waiving of licensure 
requirements by states

Payment parity policies 
implemented

Rising number of Medicaid 
patients

3 Types of Telehealth for Medicare Beneficiaries

MEDICARE TELEMEDICINE HEALTH CARE PROVIDER FACT SHEET | CMS

39
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Medicare Telehealth Visits

• Effective for services starting March 6, 2020 and for the duration of the COVID‐19 Public Health Emergency, 
Medicare will make payment for Medicare telehealth services furnished to patients in broader circumstances.

• These visits are considered the same as in‐person visits and are paid at the same rate as regular, in‐person 
visits.

• Starting March 6, 2020 and for the duration of the COVID‐19 Public Health Emergency, Medicare will make 
payment for professional services furnished to beneficiaries in all areas of the country in all settings.

• While they must generally travel to or be located in certain types of originating sites such as a physician’s 
office, skilled nursing facility or hospital for the visit, effective for services starting March 6, 2020 and for the 
duration of the COVID‐19 Public Health Emergency, Medicare will make payment for Medicare telehealth 
services furnished to beneficiaries in any healthcare facility and in their home.

• The Medicare coinsurance and deductible would generally apply to these services. However, the HHS Office 
of Inspector General (OIG) is providing flexibility for healthcare providers to reduce or waive cost‐sharing for 
telehealth visits paid by federal healthcare programs.

• To the extent the 1135 waiver requires an established relationship, HHS will not conduct audits to ensure that 
such a prior relationship existed for claims submitted during this public health emergency.

MEDICARE TELEMEDICINE HEALTH CARE PROVIDER FACT SHEET | CMS

Virtual Check‐Ins

Virtual Check‐Ins enable patients to communicate with providers to avoid unnecessary trips to the 
doctor’s office
• Virtual check‐in services can only be reported when the billing practice has an established relationship with the patient.

• This is not limited to only rural settings or certain locations.

• Individual services need to be agreed to by the patient; however, practitioners may educate beneficiaries on the availability of the 
service prior to patient agreement.

• HCPCS code G2012: Brief communication technology‐based service, e.g. virtual check‐in, by a physician or other qualified health 
care professional who can report evaluation and management services, provided to an established patient, not originating from a 
related e/m service provided within the previous 7 days nor leading to an e/m service or procedure within the next 24 hours or 
soonest available appointment; 5‐10 minutes of medical discussion.

• HCPCS code G2010: Remote evaluation of recorded video and/or images submitted by an established patient (e.g., store and 
forward), including interpretation with follow‐up with the patient within 24 business hours, not originating from a related e/m 
service provided within the previous 7 days nor leading to an e/m service or procedure within the next 24 hours or soonest 
available appointment.

• Virtual check‐ins can be conducted with a broader range of communication methods, unlike Medicare telehealth visits, which 
require audio and visual capabilities for real‐time communication.

MEDICARE TELEMEDICINE HEALTH CARE PROVIDER FACT SHEET | CMS

41
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E‐Visits

• These services can only be reported when the billing practice has an established relationship with the 
patient.

• This is not limited to only rural settings. There are no geographic or location restrictions for these visits.

• Patients communicate with their doctors without going to the doctor’s office by using online patient portals.

• Individual services need to be initiated by the patient; however, practitioners may educate beneficiaries on 
the availability of the service prior to patient initiation.

• The services may be billed using CPT codes 99421‐99423 and HCPCS codes G2061‐G206, as applicable.

• The Medicare coinsurance and deductible would generally apply to these services.

MEDICARE TELEMEDICINE HEALTH CARE PROVIDER FACT SHEET | CMS

National Telehealth Policy Resource Center
Home | Center for Connected Health Policy (cchpca.org)

43
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TM Implementation Resources

Resources

• Policy ‐ ATA (americantelemed.org)

• Home | Center for Connected Health Policy (cchpca.org)
• Coverage and Payment Related to COVID‐19 Medicaid and CHIP 
(cms.gov)

• MEDICARE TELEMEDICINE HEALTH CARE PROVIDER FACT SHEET | 
CMS

• 2018‐24170.pdf (govinfo.gov)

45
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Summary

• Things have changed significantly post‐COVID‐19
• Temporary waivers for telehealth remain in effect during the PHE
• Decisions to convert temporary to permanent waivers supporting 
telemedicine post‐PHE are made state‐by‐state

• Innovation in how and where we work is possible!

Come to the dark side…join VA!

47



 
Alternatives to Positive Airway 

Pressure Therapy for Sleep 
Disordered Breathing 

 
9:05 a.m. – 9:50 a.m. 

 
 

ROBSON CAPASSO, MD 
STANFORD UNIVERSITY 

 
Dr. Robson Capasso is the Chief of Sleep Surgery, Professor of Otolaryngology and Head 
and Neck Surgery and Associate Dean at Stanford University School of Medicine and Advisor 
to the Stanford Byers Center for Biodesign. His medical training includes Head and Neck 
Surgery, Neurosciences and Sleep Medicine. He has done research and published 
extensively on the pre-treatment evaluation and surgical treatment of obstructive sleep apnea 
and currently his research interests have a focus on the analysis of clinically relevant 
outcomes and value-based strategies for sleep health. The local and international recognition 
of this work is often associated with one of his favorite tasks: lecturing and trading knowledge 
nationally and internationally. He has mentored or supervised hundreds of medical students, 
residents, fellows or visiting scholars from over 30 countries, and dozens of Stanford 
Biodesign students who developed healthcare projects or companies in the Bay Area, Japan, 
Brazil and Singapore. He aims to utilize this acquired experience to foster health innovation 
training of multidisciplinary teams and engineers with broad impact globally. He is a member 
of the Stanford Medical Leadership Academy, an initiative aiming to foster the development of 
innovative leadership across and outside departments at the School of Medicine and in the 
role of Associate Dean of Virtual Medicine he assists the Dean’s office and our CTSA group 
for the strategic development of translational research and education. 

Most importantly, Robson is Cintia’s husband, Julia, Lucas and Olivia’s father, world 
traveler, Palmeiras’ fan and tennis enthusiast. 
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Robson Capasso M.D.
Professor, Chief of Sleep Surgery 
Associate Dean
Stanford University school of medicine

Sleep Surgery (and some things non‐CPAP): 
Essentials

Disclosures

• SAB

• Invicta Medical

• Bryte LLC

• Focused on surgery…

1
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▸18‐90%

▸Type, number of surgeries.
▸Significant variability even for the same surgery

▸Outcome ‐ AHI.

Cereal V, Nishino N, Camacho M, Capasso R. Reviewing the Systematic Reviews in OSA Surgery
Otolaryngol Head Neck Surg. 2013 Dec;149(6):817-29

3
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No, mild or severe ?

“Must” Treat 
x “Nice” to 
treat?

5

6
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TEXT

Sleep Study

Wellue
FDA Cleared

8

7
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SKUP3 ‐ UPPP RCT (Friedman I‐II, BMI<36)
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ODI 44.6 14 ���� ����

Browaldh N, et al. Thorax 2013;68:846–853

The picture can't be displayed.

OHNS 2004 Jun;130(6):659‐65

CLINICALLY RELEVANT OUTCOMES

9
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RWE4S: we aim to explore large datasets/wearables, understand the characteristics and unmet needs on sleep health.

11
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1st: Why?

▸Need better biomarkers (digital, molecular, etc...) 
AHI is not it.

▸Snoring  X  Daytime sx’s X  CV, 
neurological/behavioral and other clinically relevant 
outcomes.

THE BIG 7

Relationship

▸Nasal cavity
▸Oropharyngeal anatomy

▸Cervico‐facial skeleton, Occlusion
▸BMI

▸Age

▸Positional component

▸Meds: muscle relaxants, 
benzodiazepines, opioids

13

14
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Nose and Sleep:
• Route of breathing changes dynamically during 

sleep

• Oro‐nasal transitions may cause arousals/ sleep 
instability.

• It may happens without significant AHI changes 
or desaturations

Hsia J, Camacho M, Capasso R. Sleep and Breathing
2014 Mar;18(1):159‐64.

Sullivan S, Carrillo O, Capasso R. Rhinologic Aspects 
of Sleep Disordered Breathing.. Rhinology, Diseases 
of the Nose, Sinuses and Skull Base. First Edition.
Editors Peter Hwang and David Kennedy, Thieme 
Publications, May 2012. 

•

Oral cavity

17
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THE BIG 7

Cervico‐mental angle / Gonzales‐ulloa

THE BIG 7

skeletal deficiencies

19

20
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TEXT

Obtuse angle: 

Neck adiposity

Anterior‐inferior hyoid, increased pharyngeal
length. Yu et al Chest 2003
Poorly developed mandible. 

Mandibular deficiency

21

22
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Maxillary deficiency

TEXT

Narrow vs Wide
Maxilla

MAXILLARY DEFICIENCY

23

24
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Maxillary expansion in adults

Distraction osteogenesis 
maxillary expansion (DOME)

Microimplant assisted Rapid Palatal 
Expansion (MARPE)

25
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TEXT

advancement and counterclockwise rotation

27
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TEXT

When?

MMA FAILS TOO

31
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Upper Airway Stimulation

Neurostimulation (currently branches of 12TH cranial nerve, C1)

33

34
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Pre‐selection Selection (DISE) Implant Activation Titration PSG 1 mo follow‐up 3‐6 mo 6‐12 mo yearly

No complete concentric collapse
Mostly antero‐posterior collapse

∂

Incisions

35
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Hypoglossal 
Nerve (CN XII)

1st Cervical Nerve (C1)

Vt

SG: styloglossus
Tv: transverse
Vt: vertical
HG: hyoglossus
GG: genioglossus
GH: geniohyoid

Landmarks

37
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Branch Identification

Placement

39
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Checking

41
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5 YEAR DATA – Positive Outcomes (means/SD)

Woodson et al, Otolaryngol Head Neck Surg. 2018 Jul;159(1):194‐202

Serious AE (n = 8/126) 

4 inadequate sensing lead implantation

1 unfavorable tongue movement

1 reported excessive discomfort

1 lead cut off accidentally 

Nonserious AE

81 discomfort due to stimulation at year 1 

5 at year 5

28 tongue abrasion at year 1 

2 at year 5

Serious = requiring re‐intervention

5 YEAR DATA – Adverse Outcomes

Woodson et al, Otolaryngol Head Neck Surg. 2018 Jul;159(1):194‐202

43
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5 YEAR DATA –
Adherence, Snoring, 
Predictors of response

• # Adherence (7/7 nights):  86% 
(1 yr) => 81% (3 yr) => 80% (5 yr)

• # Predictor of 5‐year sustained response: lower 
baseline ODI 

Woodson et al, Otolaryngol Head Neck Surg. 2018 Jul;159(1):194‐
202

Some 
challenging…

45
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Pre‐selection Selection (DISE) Implant Activation Titration PSG 1 mo follow‐up 6 mo 12 mo yearly

∂

Functional threshold
(20 min)

Device set up with range of voltages

Education
(20 min)

Pre‐selection Selection (DISE) Implant Activation Titration PSG 1 mo follow‐up 6 mo 12 mo yearly

Acclimation
Low/wide range of amplitudes

47
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BMI • UK National Bariatric 
Surgery Registry (NBSR): 
primary bariatric 
surgery between 
January 2009 and June 
2017.

• 4015 patients, 
mean BMI of 51, 
60% “remission”

• Upper airway surgery or 
other therapies are less 
efficacious in subjects 
with BMI>37

• Surgery Obes Rel Dis 
2021 Sep;17(9):1576‐
1582.

Positional 

• Add positional therapy when 
significant supine 
component. 

• Surgery/UAS/OAT associated 
with a greater reduction of 
the non‐supine AHI than 
supine AHI

51

52



4/19/2022

27

Conclusion

• Define the “why” clearly, if CPAP is not an option.
• AHI is not it, ODI may be best
• Sleepiness better than fatigue
• “Must” x “Nice” to treat
• Consider carefully risks x benefits

• Always discuss:
• Positional therapy 
• Taper benzos, opioids, muscle relaxants.

• Age, BMI, upper airway and facial skeletal anatomy are 
key.

Type of surgery?

53
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RCAPASSO@STANFORD.EDU

Thank you

55
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VA PALO ALTO HEALTH CARE SYSTEM 

STANFORD UNIVERSITY 
 
Dr. Gaurav Singh received his medical degree from UCSF and completed a Masters of Public 
Health at UC Berkeley. Currently, he is a Staff Physician at the VA Palo Alto Health Care 
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ADVANCES IN PHARMACOTHERAPY FOR 
DISORDERS OF HYPERSOMNIA

Gaurav Singh, MD, MPH

VA Palo Alto Health Care System Staff Physician
Stanford University Affiliated Clinical Assistant Professor

Pulmonary, Critical Care, Sleep Medicine

Disclosures

• No financial conflicts
• No conflicts/disclosures
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Learning Objectives

• Evaluate hypersomnia conditions treated with new pharmacotherapies 

• Describe indications for new pharmacotherapies

• Describe contraindications and side effects of new pharmacotherapies

• Discuss management of residual excessive sleepiness in patients with 
Obstructive Sleep Apnea (OSA)

What is Hypersomnia?

• Daytime sleepiness = inability to stay awake/alert during the major 
waking periods → irrepressible sleepiness or unintended lapses into 
drowsiness or sleep, for at least 3 months

• Hypersomnolence = chronic daily excessive daytime sleepiness (EDS) 
despite normal sleep

• Hypersomnia = specific disorders with primary complaint of EDS not 
due to sleep deprivation, other untreated sleep disorders, etc.

3
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Hypersomnia vs. Sleep Deprivation vs. Insomnia

Hypersomnia Sleep Deprivation Insomnia

Sleep Opportunity Adequate/Increased Reduced Adequate

Sleep Ability Adequate Adequate Reduced

Why Does it Matter?

Shen et al. Sci Rep. 2016 Feb 22;6:21480.

5
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What Does Hypersomnia Feel Like?

• Daily EDS
• Sleep inertia, sleep drunkenness
• Need for multiple alarms

• Excessive sleep durations, daily naps
• Poor memory, forgetfulness
• Attention deficit
• Confusion, mistakes in habitual activity
• Brain fog, mind going blank

Vernet et al. J Sleep Res. 2010 Dec;19(4):525‐34.

“Modafinil is like botulinum toxin, it keeps my eyes open, but my mind is still asleep”

Why Should Pulmonologists Care?
Pulmonary/Critical Care Fellows should:

19.3 Demonstrate knowledge of the 
history and physical examination 
needed to identify patients who require 
formal evaluation for narcolepsy and 
idiopathic hypersomnia.

21.1 Demonstrate knowledge of the 
ability to read and interpret a report 
containing multiple sleep latency test 
(MSLT) results (secondary 
interpretation).

22.1 Demonstrate knowledge of the 
ability to read and interpret a report 
containing maintenance of wakefulness 
test (MWT) results (secondary 
interpretation).

Schulman et al. Chest. 2019 Mar;155(3):554‐564.

7
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ICSD‐3 Disorders of Hypersomnia

Residual EDS despite 
treatment for OSA

Narcolepsy
• EDS

• Cataplexy (Type I and NOT II)
• Sleep paralysis
• Sleep hallucinations
• Disrupted nighttime sleep

The Nightmare, by John Fuseli, 1781

Type I: EDS ≥ 3 mo + cataplexy +

mean SOL ≤ 8 min with ≥ 2 SOREMPs on MSLT

OR

CSF Hypocretin‐1 ≤ 110 pg/ml or <1/3 normal 

Type II: EDS ≥ 3 mo + NO cataplexy +

CSF Hypocretin‐1 > 110 pg/ml if measured 

mean SOL ≤ 8 min with ≥ 2 SOREMPs on MSLT

9
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Narcolepsy Type I vs. Type II
Narcolepsy Type 1 Narcolepsy Type 2

Prevalence Higher (1:2000 in US) Lower (15‐25% of cases)
Age of onset Younger (2nd or 3rd decade) Older

Cataplexy Present Absent

Sleepiness More Less

Sleep hallucinations, paralysis,
disturbance

More common Less common

MSLT SOL Shorter (~ 3 min) Longer

MSLT SOREMPs More Fewer

PSG REM latency Shorter Longer

HLA DQB1*0602 90‐95% 40%

CSF Hypocretin‐1 ≤ 110 pg/ml > 110 pg/ml

Idiopathic Hypersomnia

≤ 2 SOREMPs on MSLTEDS ≥ 3 mo + NO cataplexy + +
mean SOL ≤ 8 min on MSLT

OR

Total sleep time ≥ 660 min

+ r/o insufficient sleep  + Hypersomnolence/MSLT not better explained by other disorder

• Unknown etiology, association with head trauma, symptom onset usually 2nd to 
4th decade, spontaneous remission in ~10%

• Other features: severe and prolonged sleep inertia/sleep drunkenness, long and 
unrefreshing naps, high sleep efficiency (≥ 90%), poor response to treatment

11
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Narcolepsy vs. Idiopathic Hypersomnia
Narcolepsy Idiopathic Hypersomnia

Cataplexy May be present (type I) Absent

Sleep paralysis and sleep hallucinations May be present (type I > II) May be present

Daytime napping Transiently refreshing Not refreshing

Daytime sleepiness Intermittent Continuous

Nighttime sleep Sleep disturbance common
↓ SOL, ↓ REM SL

May be normal or prolonged in duration

MSLT ↓ SOL
SOREMPs present (≥ 2)

↓ SOL
SOREMPs possible (< 2)

HLA typing DQB1*0602 CW2

CSF hypocretin Low levels (type I)
Normal levels (type II)

Normal levels

Response to stimulants More predictable Less predictable

Remission No Possible (~10%)

MSLT vs. MWT
MSLT MWT

Indications Objective measure of sleepiness Objective measure of wakefulness

Conditions evaluated Narcolepsy, idiopathic hypersomnia Assess level of alertness after treatment of 
sleep disorders (rarely used)

Number of naps 4 or 5 (in 2‐hour intervals) 4 (in 2 ‐hour intervals)

Duration of naps 20 min (+15 min after sleep onset) 40 min

Instructions Try to fall asleep while lying in bed in a dark 
room

Try to stay awake while sitting up in bed with 
dim light behind the patient, do not do 
activities to force wakefulness

Interpretation Mean SOL ≤ 8 min consistent with EDS
0‐1 SOREMPs: idiopathic hypersomnia
≥ 2 SOREMPs: narcolepsy

Mean SOL ≤ 8 min: abnormal
Mean SOL ≥ 40 min: normal
Mean SOL 8‐40 min: unclear

Other Perform immediately after overnight PSG ensuring 6 hours of sleep and excluding OSA; consider 
actigraphy or use a sleep log for 1‐2 weeks prior; hold stimulants, sedatives, hypnotics, REM 
suppressants for ≥ 2 wk, urine drug screen on day of test, beware of false positives and negatives

13
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Subjective Measure of Sleepiness

Epworth Sleepiness Scale (ESS)

0
Never doze

1
Slight chance

2
Moderate chance

3
High chance

Sitting and reading 0     1     2     3

Watching television 0     1     2     3

Sitting inactive in a public space 0     1     2     3

As a passenger in a car for an hour without a break 0     1     2     3

Lying down to rest in the afternoon when circumstances permit 0     1     2     3

Sitting and talking to someone 0     1     2     3

Sitting quietly after lunch without alcohol 0     1     2     3

In a car, while stopped for a few minutes in traffic 0     1     2     3

Total Score:

Score Interpretation

0‐5 Lower normal daytime sleepiness

6‐10 Higher normal daytime sleepiness

11‐12 Mild excessive daytime sleepiness

13‐15 Moderate excessive daytime sleepiness

16‐24 Severe excessive daytime sleepiness

Johns. Sleep. 1991 Dec;14(6):540‐5.

Lam et al. J Clin Sleep Med. 2017 Aug 15;13(8):949‐957.

Non‐Pharmacologic Approaches

Optimize sleep 
hygiene

• Regular sleep 
schedule

• Adequate 
nocturnal sleep

• Brief, scheduled 
naps (1‐3) for 
narcolepsy

• Avoid shift work
• Exercise

Safety Measures

• Avoid alcohol 
and other 
sedative agents

• Caution with 
driving and 
operating heavy 
machinery until 
EDS controlled

Treat concomitant 
sleep disorders

• OSA often 
coexists with 
narcolepsy

• Weight gain 
common in 
narcolepsy

• Oxybates may 
worsen 
untreated OSA

Patient and family 
education

• Symptoms and 
impact on work 
& relationships

• Support groups
• Narcolepsy 
Association

15
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Timeline of FDA Approved Pharmacotherapies
1935 

Amphetamines
(dextroamphetamine, 

mixed amphetamine salts, 
methamphetamine)

1955

Methylphenidate 
(immediate 
release, 

intermediate‐
acting extended 

release)

1998

Modafinil

2002

Sodium 
oxybate
(gamma 

hydroxybutyrate)

2007

Armodafinil

2019

Solriamfetol

2019

Pitolisant

2020

Oxybate (gamma 
hydroxybutyrate) 
salts (calcium, 
magnesium, 

potassium, and 
sodium)

2021 
for idiopathic 
hypersomnia

(first for this)

Other Medications

Lisdexamfetamine

Dexmethylphenidate Caffeine Selegiline

BenztropineAmantadine

Non‐stimulants:

Atomoxetine

Guanfacine

Clonidine

Buproprion

Clarithromycin

Flumazinil

17
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Sleep Neurotransmitters
Neurotransmitter Sleep Wake

Adenosine √

GABA √

Galanin √

Glycine √

Melatonin √

Acetylcholine √

Dopamine √

Glutamate √

Histamine √

Norepinephrine √

Orexin 1 and 2 √

Serotonin √ www.uptodate.com

A Moment on Modafinil
CH―S―CH2―C―NH2

‖               ‖
O              O

• FDA approved in 1998 (Armodafinil in 2007); approved for 
narcolepsy, shift work disorder, and residual EDS in OSAIndications

• Oral dopamine reuptake inhibitor, other mechanismsMechanism

• Modafinil: 100 mg – 400 mg (can divide into 2 doses)
• Armodafinil: 150 mg – 250 mg dailyDosage

• Peak plasma concentration at 2 – 4 hr (fasting)
• t1/2 of 15 hr

Pharma

• 2 RCTs for narcolepsy with improvements in ESS, MWT (n = 554) 
• 2 RCTs for idiopathic hypersomnia with improvements in ESS, MWT, CGI‐C  (n = 104)
• Multiple RCTs for treatment of residual sleepiness in adequately treated OSA

Trials

19
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Modafinil: The Evidence
↓ ESS by 5 points vs. placebo for idiopathic hypersomnia

↑MWT by 5 min vs. placebo for idiopathic hypersomnia

Trotti et al. Cochrane Database Syst Rev. 2021 May 25;5(5):CD012714.

↓ ESS by 2 points vs. placebo for OSA

↑MWT by 3 min vs. placebo for OSA

Chapman et al. Eur Respir J. 2016 May;47(5):1420‐8.

n = 102 n = 1466

Modafinil: Safety, Side Effects, and Cautions

• Schedule IV controlled substanceSchedule

• Headache (34%), nausea (11%), dry mouth (4%), anorexia (4%), back pain (6%), 
anxiety (5%), insomnia (5%), rhinitis, diarrhea (6%)

• Possible adverse cardiovascular risk (chest pain, HTN, palpitations)

Common side 
effects

• Stevens‐Johnson syndrome and toxic epidermal necrolysis, rare cases of multi‐
organ hypersensitivity reactions, isolated cases of angioedema and 
anaphylactoid reactions

Serious side 
effects

• Renal excretion
• One‐half dose for severe hepatic failure (hepatic metabolism)

Renal/hepatic 
concerns

• Lower potential for abuse vs. other stimulants (e.g. amphetamine derivatives)
• Decreases effectiveness of hormonal contraception
• Metabolized by CYP3A4

Other

21
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New Drugs on the Block

2019

Solriamfetol

2019

Pitolisant

2020

Low‐Sodium Oxybate

Solriamfetol
• FDA approved in 2019 for narcolepsy and residual EDS in OSA 
despite therapy (after ≥ 1 month)Indications

• Oral selective dopamine and norepinephrine reuptake inhibitor 
with wake‐promoting effectsMechanism

• Narcolepsy: 75 mg – 150 mg (increase in intervals of ≥ 3 days)
• OSA: 37.5 mg – 150 mg (increase in intervals of ≥ 3 days)Dosage

• Peak plasma concentration at 2 hr (fasting)
• t1/2 of 7.1 hr

Pharma

• TONES 1 and 2: narcolepsy
• TONES 3: OSA
• TONES 4 and 5: both narcolepsy and OSA, withdrawal trials

Trials

23
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Solriamfetol: Mechanism

Javaheri and Javaheri. Chest. 2020 Aug;158(2):776‐786. (Original Source Jazz Pharmaceuticals)

Solriamfetol: The Evidence
TONES 2: Narcolepsy, ↑MWT, ↓ ESS TONES 3: OSA, ↑MWT, ↓ ESS

Thorpy et al. Ann Neurol. 2019 Mar;85(3):359‐370.  Schweitzer et al. Am J Respir Crit Care Med. 2019 Jun 1;199(11):1421‐1431.

Total n = 231

+ 2.6 min

+ 7.7 min

+ 10.2 min

‐ 2.2

‐ 3.8

‐ 4.7

Total n = 459

+ 4.5 min

+ 8.9 min

+ 10.7 min

+ 12.8 min

‐ 1.9

‐ 1.7
‐ 4.5
‐ 4.7

25
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Solriamfetol: Other Outcomes

Emsellem et al. Sleep Med. 2020 Mar;67:128‐136.

↑ FOSQ‐10 (Functional Outcomes of Sleep Questionnaire) Scores 

*P < 0.05 vs placebo

Work Productivity and Activity Impairment 
questionnaire for Specific Health Problem (WPAI:SHP)

Change in SF‐36v2 Subscale (Short Form Health Survery version 2) Scores

Solriamfetol: Safety, Side Effects, & Cautions

• Schedule IV controlled substanceSchedule

•Headache (16%), nausea (7‐8%), decreased appetite (6‐9%), anxiety (4‐6%), insomnia (5%), 
nasopharyngitis, dry mouth

•Take in the morning and not within 9 hr of planned bedtime

•Small, dose‐dependent increases in mean BP and HR (monitor; 300 mg not approved)

Common side 
effects

• Renal excretion
• Dosing adjustment for renal impairment

Renal/hepatic 
concerns

• Do not use with MAOIs within 14 daysContraindications

• Not effective for cataplexy
• Does not interfere with oral contraceptives (metabolized in liver)

Other
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Pitolisant

• FDA approved in 2019 for narcolepsy (EDS and cataplexy)Indications

• Oral histamine H3 receptor inverse agonist that improves 
sleepiness and reduces cataplexyMechanism

• Start 8.9 mg, increase to 17.8 mg after 1 week if well tolerated
• Maximum 35.6 mg (by week 3)Dosage

• Peak plasma concentration at 3.5 hr
• t1/2 of 20 hr

Pharma

• HARMONY 1: placebo‐controlled double‐blind phase 3 (2013)
• HARMONY CTP: placebo‐controlled double‐blind phase 3 for cataplexy (2017)
• HARMONY III: open‐label long‐term follow‐up (12 mo vs 3 mo; 2019)

Trials

Pitolisant: Mechanism

Javaheri and Javaheri. Chest. 2020 Aug;158(2):776‐786. (Original Source Benarroch. Neurology. 2010;75(16):1472‐1479.)
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Pitolisant: The Evidence

Dauvilliers et al. Lancet Neurol. 2013 Nov;12(11):1068‐75. Dauvilliers et al. Sleep. 2019 Oct 21;42(11):zsz174.

n = 30, ESS ‐ 3.4
n = 32, ESS ‐ 5.8
n = 33, ESS ‐ 6.9
Total n = 95 

8 weeks

n = 102, ESS ‐4.6

Pitolisant: Other Outcomes

Dauvilliers et al. Sleep. 2019 Oct 21;42(11):zsz174.Szakacs et al. Lancet Neurol. 2017 Mar;16(3):200‐207.

n = 54
n = 51

↓ weekly cataplexy rate

n = 102
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Pitolisant: Safety, Side Effects, and Cautions

• Not scheduled as controlled substanceSchedule

• Headache (18%), insomnia (6%), nausea (6%), anxiety (5%), 
abdominal discomfort, irritability, weight gain, depression

Common side 
effects

• Rare cases of allergy and anaphylaxis reported
• Associated with dose‐dependent prolongation of QT interval

Serious side 
effects

• Renal excretion mostly, also hepatic
• Dosing adjustment for renal and hepatic impairment

Renal/hepatic 
concerns

• Decreases effectiveness of hormonal contraception
• Interaction with CYP2D6 inhibitors and CYP3A4 inducersOther

Lower‐Sodium Oxybate
• FDA approved in 2020 for narcolepsy (EDS and cataplexy)
• 2021 for idiopathic hypersomnia (first drug approved for this)Indications

•Oral liquid gamma hydroxybutyrate (GHB), metabolite of gamma amino butyric acid (GABA), is active 
moiety of oxybates that acts as GABAB agonist to induce deep sedation

•90% less sodium that sodium oxybate – use of calcium, magnesium, potassium, sodium oxybates
Mechanism

•Narcolepsy/IH: 4.5 g nightly (2 divided doses, 2.5 – 4 hr apart), increase by 1.5 g at weekly intervals 
(or every 2 – 4 weeks), max 9 g (usual effective dose 6 – 9 g)

• Idiopathic hypersomnia: can use twice nightly as above; for once nightly, start ≤ 3 g, increase by ≤ 1.5 
g at weekly intervals, maximum 6 g

Dosage

• Peak plasma concentration at 1.3 hr (fasting)
• t1/2 of 0.66 hr

Pharma

• Prior trials of sodium oxybate for narcolepsy
• Multicenter placebo‐controlled double‐blind phase 3 randomized 
withdrawal study for idiopathic hypersomnia

Trials
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Lower‐Sodium Oxybate: Mechanism

VanWert et al. J Pharm Technol. 2014 Dec;30(6):240‐243.

Lower‐Sodium Oxybate: The Evidence

Dauvilliers et al. Lancet Neurol. 2022 Jan;21(1):53‐65.

15.7

6.1

Open‐label titration and 
optimization period

Stable‐dose 
period

Double‐blind randomized 
withdrawal period
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Lower‐Sodium Oxybate: Safety, Side Effects, Cautions

• Schedule III‐C controlled substance, REMS ProgramSchedule

• headache (20%), nausea (13%), dizziness (10%), decreased appetite (8%), 
urinary incontinence, emesis, mood swings, anxiety, worsening of depression, 
sleepwalking, psychosis

Common side 
effects

• Over‐dosage can result in respiratory depression, coma, death 
(Boxed Warning) – combined use with alcohol or sedative 
hypnotics is contraindicated, caution with CNS depressants

Serious side 
effects

• Reduce dose by 50% for hepatic impairment
Renal/hepatic 
concerns

• GHB also known as “date rape” drug – potential for abuseOther

2021 AASM Guidelines for EDS
Intervention Strength of Recs EDS Disease Severity Quality of Life

Narcolepsy

Modafinil Strong √ √ √

Pitolisant Strong √ √

Sodium oxybate Strong √ √

Solriamfetol Strong √ √ √

Armodafinil Conditional √ √

Dextroamphetamine Conditional √

Methylphenidate Conditional √

Idiopathic Hypersomnia

Modafinil Strong √ √

Clarithromycin Conditional √ √ √

Methylphenidate Conditional √

Pitolisant Conditional √

Sodium oxybate Conditional √

Maski et al. J Clin Sleep Med. 2021 Sep 1;17(9):1881‐1893.
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Residual EDS in Treated OSA

• Prevalence 6 – 55%
• Even when treatment 
adherence, medications, 
comorbid illness, and 
inadequate sleep are 
controlled, prevalence 6‐
18%

• Associated with higher ESS 
and lower AHI on 
presentation, age < 55

Javaheri and Javaheri. Chest. 2020 Aug;158(2):776‐786. 

Residual EDS in Treated OSA: Management

EDS in 
OSA

Confirm 
diagnosis 
of OSA

Optimize 
PAP 

therapy

Evaluate 
alternate 
etiologies

Trial of 
sleep 

extension

Consider 
titration 
study 

Meds
Adherence
Efficacy
Mask fit

Insufficient sleep
Other sleep disorders
Medical disorders
Psychiatric disorders
Medications

Central sleep apnea
(including treatment emergent)

Modafinil
Armodafinil
Solriamfetol
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Which Medication is the Best for OSA?

Ronnebaum et al. J Clin Sleep Med. 2021 Dec 1;17(12):2543‐2555.

Improvement in ESS vs. placebo after 12 weeks

Improvement in MWT at 20 min vs. placebo after 12 weeks

Improvement in CGI‐C  vs. placebo after 12 weeks

Improvement in FOSQ vs. placebo after 12 weeks

Summary of Hypersomnia Medications
Medication Dosage Indications Mechanism Comments

Modafinil 100 – 400 mg (can be in 2 
divided doses)

Narcolepsy
IH
OSA

DA reuptake inhibitor Less addictive, first‐line med, 
SJS and TEN, caution w/ 
hormonal contraception

Armodafinil 150 – 250 mg Narcolepsy
IH
OSA

DA reuptake inhibitor Similar to Modafinil, use for 
EDS in dementia with Lewy 
bodies

Solriamfetol Narcolepsy: 75 – 150 mg
OSA: 37.5 – 150 mg
↑ ≥ 3 days

Narcolepsy
OSA

DA / NE reuptake inhibitor Monitor BP and HR, renal 
dosing, not with MAOIs, no 
other drug interactions, OCPs 
okay, ?best for OSA 

Pitolisant 8.9 – 35.6 mg
↑ ≥ 1 week

Narcolepsy H3 inverse agonist  Anaphylaxis, renal/hepatic 
dosing, QT, drug interactions, 
caution w/ hormonal 
contraception, not controlled 

Oyxbates 4.5 – 9 g nightly 2 divided doses 
(2.5 – 4 hr apart)
↑ 1.5 ≥ 1 week
3 – 6 g once nightly option for IH
↑ 1.5 g ≥ 1 week

Narcolepsy
IH

GABAB agonist No EtOH or sedative 
hypnotics (respiratory 
depression), hepatic dosing, 
REMS program
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TAK‐925 (Orexin 2 Receptor Agonist) Phase Ib Teaser
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Rubens et al. 73rd Annual Meeting of the 
American Academy of Neurology (AAN), 2021.

Evans et al. World Sleep, 2019.

Take Home Points

• Hypersomnia causes severe functional impairment, associated with 
increased mortality

• Optimize non‐pharmacologic therapies 
• The medications available in the last few years that are helpful for 
narcolepsy, idiopathic hypersomnia, and EDS in treated OSA include 
Solriamfetol, Pitolisant, and Oxybate salts

• Modafinil remains a primary treatment for these conditions
• Choice of medication is based on experience, efficacy, side effect 
profile, drug interactions, abuse potential, availability
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AGENDA

• Review related 
diagnoses 

• Review guidelines
• CBT-Insomnia
• Sedative-hypnotic 

medications 
• Goals in prescribing
• What can YOU do? 

MP

Prevalence

Usually, ~10-20% syndrome, 30% symptoms
- older adults, may be more like 50%

However, with the pandemic, we have been seeing reports of 
increased insomnia

Conceptualized as Hyperarousal

Crowley 2011; Morin 2022
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COVID impact on sleep

Change in bedtime, 
rise time, SE%, naps

- also saw higher 
fatigue, depression, 
anxiety

Isolation predicted insomnia/ depression/ anxiety
Insomnia/ lower sleep quality predicted by:

‐ Increased use of device
‐ Increased time in room  
‐ Reduced physical activity
‐ Financial worries  

Morin 2022

INSOMNIA STATS‐WHY SHOULD I CARE?

➤ Frequently co‐morbid with OSA‐ ~50%

➤ Insomnia limits adherence to 
CPAP

➤ CBTI improves adherence to 
CPAP, and CPAP further improves 
ISI

Pieh et al. 2013; Wallace et al 2013

Sweetman et al 2019

➤ Ong and Crawford,2013
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Insomnia and YOU

Highly comorbid with other conditions-
92% have something else

Gadermann et al 2012 

May even be a “hand on the door” item, 
after you address what YOU thought the 
visit was about

Consequences of Insomnia

Mental Health
‐ increased risk depression (1)
‐ Increased risk suicide (2)
‐ Trigger mood states (bipolar) (3)
‐ ADHD (4)

Social: 
‐ reduced productivity, presenteeism (5)
‐ Impact on other treatments (reduced 

Compliance with CPAP (6))
‐MVA (5) 

1)  Mai and Buysee 2008;  Buysee et al 2008. 2) Pigeon, Pinquart and Connor 2012:meta-analysis; 3) Harvey et al 2009; Perlis et al 1997; 4) 

Physical Health:
‐ cognitive deficits (7)
‐ HTN, CVD (8)
‐ NIDDM (9) 
‐ Pain (10)
‐ All cause mortality (11)
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ASSESSMENT

HISTORY:
‐ onset, duration, management strategies tried
‐ Deep dive into schedule/ routines
‐ Next day impairment
‐ screen for other sleep disorders

TOOLS:
‐ Scales (ESS/ISI)
‐ Actigraph (sees hands‐on session)
‐ Sleep diaries
‐ PSG‐ only if concerns for comorbidities

INSOMNIA- ICSD3/DSM5

*or taking a medication so as not to have such sx

9
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INSOMNIA- ICSD3/DSM5

*or taking a medication so as not to have such sx

CIRCADIAN RHYTHM DISORDERS
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CIRCADIAN RHYTHM DISORDERS

Interaction of Circadian Rhythms & Sleep

SleepWake

Sleep Homeostatic drive (Sleep Load)

Alertness level

Circadian alerting signal

13
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Interaction of Circadian Rhythms & Sleep

SleepWake

Sleep Homeostatic drive (Sleep Load)

Alertness level

Circadian alerting signal

HYPERAROUSAL

Determinant of likelihood of Sleep

Behaviors Cognitions Conditioned  Negative emotions Somatic Experience

Likelihood 
of Sleep

Activation 

Sleep Drive Circadian 
Rhythm  
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Determinant of likelihood of Sleep

Behaviors Cognitions Conditioned  Negative emotions Somatic Experience

Likelihood 
of Sleep

Activation 

Sleep Drive Circadian 
Rhythm  

How Sleep Medications Work

• Activating Neurotransmitters:
– Acetylcholine
– Serotonin
– Dopamine
– Norepinephrine
– Histamine
– Orexin

• Inhibitory Neurotransmitters:
– GABA
– galanin
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The “flip-flop” switch model of transitions between sleep and 
wakefulness 

Ritchie E. Brown et al. Physiol Rev 2012;92:1087-1187

©2012 by American Physiological Society

Orexin/hypocretin

FLIP-FLOP SWITCH CONTROL OF SLEEP
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AASM Treatment Guidelines

• 2008: “Psychological and behavioral 
interventions are effective and recommended in 
the treatment of chronic …insomnia.”

• 2021: “We recommend that clinicians use 
multicomponent cognitive behavioral therapy 
for insomnia for the treatment of chronic 
insomnia disorder in adults. (STRONG)” 

• “….We suggest that clinicians not use sleep 
hygiene as a single-component therapy”

Schutte-Rodin et al. 2008; Edinger et al 2021

Guidelines

Ann Inter Med, 2016

21

22



4/19/2022

12

MEDS- UPSHOT

*CBTI is standard of treatment, but consideration of treatment goal, comorbidities, treatment response, availability, safety, pt preference and cost

CBTI treatment failure: inability/unwillingness to apply recs, lack availability
- or just non-responsive

Weak evidence for or against agents in all classes

chart

Sateia MJ, Buysse DJ, Krystal AD, Neubauer DN, Heald JL. Clinical Practice guideline for the pharmacologic treatment of chronic insomnia in adults:an AASM
Clinical practice guideline. JCSM. 2017;13)2):307-349. 
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COMPARISON MED CLASSES EFFECT ON SLEEP, V 
CBTI
V. Placebo SL: PSG  

(min)
SL: Sleep 
Diary 
(min)

WASO: 
PSG (min)

WASO: 
Sleep 
Diary 
(min)

SE%: PSG SE%: 
sleep 
diary

TST: PSG TST: 
Sleep 
diary

Risk Difference 
(from placebo)

Benzodiazepine ‐10   ‐19.6  ‐16.7 ‐39.9 7.4% 7.9% 32.7 52.6 0.15

Non‐
benzodiazepine

‐12.8  ‐17 ‐7.0  ‐15.0 4.7% 5.0% 11.4 31.5 0.07

Antidepressant ‐7.0  ‐12.2  ‐12.2 ‐7.1 13.6% N/A 79.6 ‐54.3 0.09

CBT‐I ‐19.03 ‐26 9.91% —

DORA ‐10.15 ‐9.37 ‐24.11 ‐9.13 7.61% 5.84% 30.75 19.16 RR: 1.06

Bucemi et al. 2007, Huedo‐Medina 2012; Trauer et al 2015; Xue et al 2021

Pharmacologic properties

Krystal 2009
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• Meta-analysis of placebo 
effect (2003)

– Subjective SL: -13.1 +/- 2 min
– Subjective TST: 13.5 +/- 5.4 min
– PSG: - 2.5min (non sig)
– ~20% change attributable to placebo

• Cause?
– Regression to mean
– Hawthorne effect
– Expectancy (belief will improve)*
– Cognitive dissonance (“of course I’m 

getting better, not wasting my time with 
this”)

– Effect of pill itself (reduced worry)

McCall, Augustino, Dunn meta-anlysis 2003; Perlis et al review 2005

POWER OF PLACEBO

2015 META- ANALYSIS

• Small to large effect sizes 
for placebo:
– sleep onset

– TST
– WASO
– SE

Winkler A, Rief W. Effect of placebo conditions on polysomnographic parameters in primary insomnia: a meta-analysis. SLEEP
2015;38(6):925–931.
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Key suggestion for changing practice 

Don’t start a medication without thorough evaluation of behaviors

- will just be frustrating for both of you!

Don’t jump from one to another or add without examining why failing

Don’t start without thinking of exit strategy

Avoid prns to reduce reliance

OPEN TO TRY CBT-I?

Refer out?
Vet your providers well
CBTI is NOT:

Sleep hygiene
Relaxation tools

APCs?
Great option, if you 

have those that are willing 
to train

Online certification 
PESI
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OPEN TO TRY CBT-I?

Online?
Evidence based:
Somryst- FDA authorized, 

requires Rx
Sleepio- may be free!

Others exist, but do not 
necessarily have efficacy data 
published

mysleepfitness.com
VA: Path to Better Sleep 

META-ANALYSIS ICBT-I

-V. Placebo SL: PSG  
(min)

SL: Sleep 
Diary 
(min)

WASO: 
PSG (min)

WASO: 
Sleep 
Diary 
(min)

SE%: PSG SE%: 
sleep 
diary

TST: PSG TST: 
Sleep 
diary

Ye et al. 2016 ‐18.41 ‐22.3 9.58% 22.3

Seyffert et al 
2016

‐11 ‐20 7.22% 20
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OPEN TO TRY CBT-I?

ONLINE CONTRAINDICATIONS:
Unknown/ suspected OSA not currently treated

Excessive daytime sleepiness 
Conditions or lifestyle situations in which sleep 

restriction or excessive sleepiness could cause risk 
(parasomnias, seizure disorder, bipolar, operating 

heavy machinery)
Relative contraindications:

Use of sleep aids/ medications with intent to taper
High anxiety

Limited motivation/ self efficacy

Case Report 1:

• MB is a 44-year-old male who works in marketing, who reports 

sleep problems for 15-20 years. Previously, he would wake up 

and when difficulty sleeping, start working. However, since SIP 

and having to also care for his young toddler, his sleep patterns 

became unsustainable. He had been escalating use of OTC 

sleep aids prior to evaluation.
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Case Report 1:

• Over 6 weeks, his sleep efficiency 

(SE%, how much of the time spent 

trying to sleep, was actually 

sleeping) improved:

- Week 1: 57.05%

- Week 6: 92.4%

No sleep aids!

Case Report 2:

• JK is a 66-year-old woman who runs her own business, 

and frequently travels to the East Coast for work. She 

developed insomnia after menopause, and had been using 

sleep aids, but they caused next day sedation. She was 

also using her Oura ring, and felt like she was trying 

everything, and was really frustrated with her sleep.

• JK was continued on her previously prescribed CPAP and 
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Case Report 2:

• Over the course of CBTI, her 

SE% remained stable, her ISI 

reduced from 15 —> 6 and she 

reduced use of sleep aid to only 

with travel

• Two months later reported that

Case Report 3: 

• LH is a 32-year-old woman working for a 

large tech company and finishing school, who 

felt increased stress and sleep disruption with 

COVID shelter in place restrictions

• LH was referred to an online CBTI program
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Case Report 3: 

• Over the course of 6 weeks:

- SE% improved from 74% to 91%

- Her ISI reduced from 17-7

Summary

Insomnia is highly prevalent, and 
impacts all areas of medicine
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Summary

- Insomnia is highly prevalent, and 
impacts all areas of medicine

- Ability to sleep is controlled by 

- the two process model

- flip- flop switch

Summary

- Insomnia is highly prevalent, and 
impacts all areas of medicine

- Ability to sleep is controlled by 

- the two process model

- flip- flop switch

- CBTI is recommended- first line
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Summary

- Insomnia is highly prevalent, and 
impacts all areas of medicine
- Ability to sleep is controlled by 

- the two process model
- flip- flop switch

- CBTI is recommended- first line
- medications, if recommended, will 
work better with behavioral 
modification as well

Thank you!
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Restless Legs Syndrome Management
Rafael Zuzuarregui, MD

Assistant Clinical Professor, UCSF Movement Disorders and Neuromodulation

Director, PADRECC, San Francisco VAMC

Disclosures

• No disclosures
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Learning Objectives

• Recognize symptoms of restless legs syndrome 
(RLS)

• Identify first line agents for treatment of RLS
• Understand side effect profiles of medications used 
for the treatment of RLS

• Identify augmentation and impulse control 
disorders

Presentation Outline

• Epidemiology 
• Clinical features
• Pathophysiology

• Diagnosis

• Management
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RLS ‐ Epidemiology

• Prevalence is 4% to 29% in the general North 
American population 

• F>M
• This difference disappears when only nulliparous 
women are evaluated

• Genetic component
• 40‐60% of patients have a family member with RLS
• Not tied to one gene, but multiple loci

Presentation Outline

• Epidemiology 
• Clinical features
• Pathophysiology

• Diagnosis

• Management
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RLS – Clinical Features

• Restless Legs Syndrome (RLS)
• 1) urge to move one's extremities, often due to severe 
discomfort

• 2) arises during periods of rest
• 3) worse at night 
• 4) usually relieved by movement 
• 5) not attributable to another disorder

• 80% of RLS cases have Periodic Limb Movement Disorder 
(PLMD), which occurs during sleep

• These are separate clinical entities

RLS – Clinical Features

7
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RLS – Clinical Features

• Risk factors
• Systemic iron deficiency
• Renal failure
• Pregnancy

• Multiple sclerosis
• Neuropathy

• PD?

RLS – Clinical Features

• Symptoms may be worsened by such medications 
as:

• Selective serotonin reuptake inhibitors (SSRIs) or mixed 
serotonergic antidepressants

• Tricyclic antidepressants
• Antihistamines 
• Dopamine antagonists

• Wellbutrin is the only antidepressant that does not 
affect RLS

9
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Presentation outline

• Epidemiology 
• Clinical features
• Pathophysiology

• Diagnosis

• Management

RLS ‐ Pathophysiology

• Dopamine deficiency?
• ?Increased prevalence of RLS in Parkinson’s disease
• Studies have shown an increase in DA metabolite 3‐
ortho‐methyldopa (3‐OMD) in CSF of RLS patients 
compared to controls

• 3‐ OMD levels are increased during the day but reduced 
at night

• Diurnal pattern of DA activity
• An unclear mechanism thus far

11
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RLS ‐ Pathophysiology

• Relative dopamine excess
• Hyperdopaminergic state leads to a downregulation of 
DA receptors

• Diurnal dopamine secretion
• If ↓ in DA ac vity at night and ↓ in overall DA receptors 
may explain RLS symptoms 

RLS ‐ Pathophysiology

• Brain iron deficiency
• Multiple studies have shown a deficiency in CSF>serum 
ferritin levels

• Animals with iron deficiency have:
• Increases of tyrosine hydrolaze in the basal ganglia 

• Leads to increased extracellular DA levels
• Reduction in caudate and putamen DA receptors also seen 

• Generalized downregulation of adenosine A1 receptors 
• Hypersensitivity of corticostriatal glutamatergic 
terminals
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Presentation Outline

• Epidemiology 
• Clinical features
• Pathophysiology

• Diagnosis

• Management

RLS ‐ Diagnosis

• Strictly a clinical diagnosis made based on 
consensus criteria

• 1) urge to move one's extremities, often due to severe 
discomfort

• 2) arises during periods of rest
• 3) worse at night 
• 4) usually relieved by movement 
• 5) not attributable to another disorder

15
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RLS ‐ Diagnosis

• Mimickers of RLS include: 
• Nocturnal leg cramps

• Peripheral neuropathy
• Akathisia

• Lumbar radiculopathy
• Peripheral arterial claudication

RLS ‐ Diagnosis

• Polysomnography (PSG) cannot diagnosis RLS
• Only PLMs can be seen on PSG

• For new onset RLS, serum ferritin levels and 
transferrin saturation index should be measured 

17
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Presentation Outline

• Epidemiology 
• Clinical features
• Pathophysiology

• Diagnosis

• Management

RLS Management

• Non‐pharmacologic measures
• Remove offending agents 
• Avoidance of alcohol or caffeine
• Involvement in regular mild to moderate exercise
• Devices for treatment of RLS are limited

• Hands‐on session
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RLS ‐Management

• Iron supplementation
• Ferritin levels <75 ng/ml and/or transferrin saturation 
index <45% should warrant supplementation 

RLS ‐Management

• Iron supplementation
• RCT evaluated oral iron supplementation for RLS over 
12 weeks (n=18)

• Ferrous sulfate 325mg twice daily with Vitamin C 100mg

• IRLS scores for iron (24.8 ± 5.72) and placebo (23.0 ± 5.03) 
improved

• IRLS score reduction in iron (10.3 ± 7.40) v. placebo 
(1.14 ± 5.64) was significant (p = 0.01)

21
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RLS ‐Management

• Iron supplementation
• Ferric carboxymaltose

• Multiple studies evaluated patients OFF meds 
• Largest RCT evaluated 110 patients to FCM 1000mg v. placebo

• Serum ferritin <75 μg/l OR transferrin saturation <20% and serum 
ferritin <300 μg/l

• Baseline IRLS score 25.9 +/‐ 5.65 (iron) v. 26.0 +/‐ 5.78 (placebo)

RLS ‐Management
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RLS ‐Management

• Iron supplementation
• Ferric carboxymaltose

• Most recent RCT focused on RLS in iron deficiency anemia

• 29 patients with serum hemoglobin <12 g/dL AND either 
ferritin <20 ng/ml OR ferritin <100 ng/ml with transferrin 
saturation <18%

• 1000mg initially, then 500mg a week later

RLS ‐Management

FCM (n = 15) Placebo (n = 14) p

IRLS Week 6 12.13 ± 8.57 26.57 ± 5.43 0.000

Week 6‐Baseline −13.47 ± 7.38 1.36 ± 3.59 0.000

VAS Week 6 27.86 ± 27.51 56.07 ± 29.23 0.014a

Week 6‐Baseline −41.07 ± 28.57 −9.29 ± 21.65 0.003

RLS Qol Week 6 71.83 ± 28.29 63.04 ± 14.19 0.297

Week 6‐Baseline 4.83 ± 22.79 −1.96 ± 9.16 0.300

ISI Week 6 8.79 ± 6.17 13.36 ± 5.02 0.041

Week 6‐Baseline −6.00 ± 5.20 −0.36 ± 6.42 0.017

PSQI Week 6 7.07 ± 3.71 12.00 ± 3.01 0.001

Week 6‐Baseline −5.40 ± 3.72 0.43 ± 3.80 0.000

25
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RLS ‐Management

• Recommendations for treatment
• Primary therapy

• Oral for intermittent/mild symptoms with serum ferritin 
<75μg/l 

• IV therapy for moderate to severe symptoms with serum 
ferritin <300 μg/l or transferrin saturation <45%

• Oral: Ferrous sulfate 325mg (elemental iron 65mg) daily 
or every other day with vitamin C 100mg

• IV: Ferrous carboxymaltose 1000mg 
• Duration of therapy guided by labwork

RLS ‐Management

• Historical first line agents
• Dopamine agonists

• Pramipexole
• Ropinirole
• Rotigotine

• Recommended first line agents
• Alpha‐2‐delta ligands

• Pregabalin
• Gabapentin Enacarbil
• Gabapentin

• If augmentation or failure on multiple 
first/second line agents

• Opiates

27
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RLS ‐Management

• Recommended first line agents
• Alpha‐2‐delta ligands

• Pregabalin
• Gabapentin Enacarbil
• Gabapentin

• Second line agents
• Dopamine agonists

• Pramipexole
• Ropinirole
• Rotigotine

• Dipyridamole

• If augmentation or failure on multiple first/second 
line agents

• Opiates

Pregabalin

• Evidence based on large 
RCT v. pramipexole

• Evaluated RLS severity 
scores after 12 weeks

• Pregabalin 300mg:     
22.3 + 5.7 to 10.9 + 7.3

• Pramipexole 0.25mg:   
22.4 + 5.4 to 14.6 + 7.3

• Pramipexole 0.5mg:    
22.1 + 5.2 to 12.0 + 7.5

• Similar differences 
maintained at 52 weeks
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Pregabalin

• No significant differences between the higher dose 
of pramipexole and pregabalin

• Less augmentation was seen with pregabalin in this 
study at 52 weeks 

• Pregabalin 1.7%; pramipexole 0.25mg 6.6%; pramipexole 
0.5mg 9.0%

Pregabalin

• Recommendations for treatment
• Primary therapy
• Starting dose 25‐50mg up to total 450mg daily

• Often will use bid or tid dosing for augmentation
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Gabapentin Enacarbil
• Long‐acting form of Gabapentin evaluated by 
multiple double‐blind RCTs 

• One RCT (n=325) evaluated GEn 1200mg v. GEn 600mg v. 
placebo over 12 weeks 

Gabapentin Enacarbil

• One study evaluated participants from four of the 
original 12 week trials (n=573)

• 1200mg daily at 5pm with ability to adjust dose to 
600mg/1800mg over 52 weeks
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Gabapentin Enacarbil

• Recommendations for treatment
• Primary therapy
• Dose range 300‐600mg taken with dinner

Gabapentin

• Considered efficacious for RLS symptoms
• Use of gabapentin in RLS is based on early case series 
with limited number of patients in each study

• Ease of access, tolerability and low interaction with 
other meds make it an attractive option
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Gabapentin

• One crossover RCT (n=22) 
evaluated gabapentin v. 
placebo over 6 weeks with 1 
week washout 

• 600mg titrated up to max 
2400mg daily spread over two 
doses

• Significant reduction in 
gabapentin group (20 to 
9.5+1.35) compared to 
placebo (20 to 17.9+1.35)

Gabapentin

• Recommendations for treatment
• Primary therapy
• Dose range 300‐1500mg qhs

• Renally excreted, so dose may need to be adjusted
• Often will use bid or tid dosing for augmentation
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Pramipexole

• Double‐blind RCT (n=190) with 0.25mg, 0.5mg or 
0.75mg dose v. placebo 

• At 12 weeks, pramipexole significantly reduced the 
mean RLS severity by a difference of 3.8 points more 
than placebo

• ‐13.2 ± 0.7 vs ‐9.4 ± 0.6; p <0.01
• Majority of patients on 0.5mg

Pramipexole
• An earlier study (n=369) of 0.25mg, 0.5mg or 
0.75mg dose v. placebo demonstrated the same 
difference in RLS scores after 12 weeks

• Most subjects on 0.25mg or 0.5mg
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Pramipexole

• Recommendations for treatment
• Adjunctive therapy
• Dose range 0.125mg‐0.5mg qhs

• Higher doses increase the risk of augmentation/ICDs

Ropinirole

• Double‐blind RCT (n=296) in moderate RLS (RLS 
>24) used 0.25mg‐4mg v. placebo 

• Median dose of 1.8mg (range 0.3‐3.6mg) was used 
• Both groups with improvements in total IRLS scores

• Ropinirole group had a lower IRLS score of 2.1 points than 
placebo at 26 weeks (p<0.05) 
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Ropinirole

• Recommendations for treatment
• Adjunctive therapy
• Dose range 0.5mg‐2mg qhs

• Higher doses increase the risk of augmentation/ICDs

Rotigotine
• Double‐blind RCT (n=285) multiple doses v. placebo

• At 6 months, IRLS scores significantly lower than placebo 
for 2mg and 3mg (‐4.5 and ‐5.2 respectively; p<0.001)

• Patients with severe insomnia at baseline showed 
biggest improvement in RLS scores 
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Rotigotine
• ?augmentation on higher doses
• Placebo effect

Rotigotine

• Recommendations for treatment
• Adjunctive therapy
• Dose range 1‐2mg daily
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Levodopa

• Evidence supporting its use mostly based on case 
series and randomized controlled trials that did not 
employ RLS severity scales

• A recent meta‐analysis demonstrated a significant 
improvement of RLS severity compared to placebo 
using CGI‐I (p<0.0001)

Levodopa

• Recommendations for treatment
• Adjunctive therapy
• One‐half to full tab of Sinemet IR 25‐100 or Sinemet CR 
50‐200

• Much higher risk of augmentation compared to pramipexole or 
ropinirole

• Restrict use to PD population

47

48



4/19/2022

25

Dopamine Agents ‐ Augmentation

• Direct effect of dopaminergic therapy 
• Paradoxical response
• Worsening of symptom severity at least 5 of 7 days per 
week

• Symptoms occur earlier in the day and can spread to 
previously unaffected body parts

• Leads to increases in dopaminergic medication or 
addition of other agents 

• Levodopa may cause augmentation at a rate of 30% of 
patients, while pramipexole and ropinirole are at 10%

Dopamine Agents ‐ Augmentation

• Dopaminergic agents that target the inhibitory D3 
receptor are initially effective

• Reduces afferent sensory signals 

• However, long‐term use of dopaminergic agonists 
results in upregulation of the excitatory D1 
receptor

• Increases efferent motor signals
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Dopamine Agents ‐ Augmentation

Dopamine Agents ‐ ICDs

• Patients with augmentation appear to have a six‐
times higher risk of developing impulse control 
disorders (ICDs)

• Pathologic gambling, shopping, spending money

• Sexual behaviors 
• Eating 

• Elevated risk likely related to use of dopamine 
medications, but may also represent an underlying 
tendency of RLS patients to develop ICDs 
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Dopamine Agents

• Strategies to avoid augmentation and/or ICDs 
include utilizing long‐acting dopamine agonists or 
shifting to other first‐line agents for RLS

• Use of other first line agents significantly reduces 
the risk of these side effects

• 2‐3% risk with pregabalin in RCT v. pramipexole

Dipyridamole

• Inhibits adenosine uptake by cells
• Increases extracellular adenosine levels

• Recent RCT compared dipyridamole to placebo 
over two weeks

• Dose up to 300mg (mean dose ~217mg) 
• Dipyridamole: IRLS 24.1 ± 3.1 to 11.1 ± 2.3 
• Placebo: IRLS 23.7 ± 3.4 to 18.7 ± 3.2 (P < 0.001)
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Dipyridamole

SE: Headache, abdominal distension, dizziness, bleeding

Dipyridamole

• Recommendations for treatment
• Adjunctive therapy
• Max dose 200mg bid

• Often limited by side effect
• 100mg bid has clinically been helpful
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Opiates

• RCT evaluated prolonged release 
oxycodone/naloxone v. placebo (n=306) over 12 
weeks with 40 week open‐label extension

• Subjects with RLS for mean 10.3 ± 10 years and received 
RLS treatment for mean 5.0 ± 4.2 years

• Mean daily dose for oxycodone 21∙9 mg 
(15∙0), naloxone 11∙0 mg (7∙5) and 34∙4 mg (19∙4) for 
placebo

• Ten of 150 (7%) patients in oxycodone–naloxone group 
versus 46 of 154 (30%) in placebo group received the 
highest daily dose of 80 mg daily

Opiates
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Opiates

Opiates

• Recommendations for treatment
• Third line agent
• Reserved for those who have failed other agents or 
difficult to treat augmentation

• Starting doses:
• Codeine 30mg

• Tramadol 50mg

• Oxycodone 5mg

• Methadone 2.5mg
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Treatment Paradigm

• Removal of offending agents may help
• Iron supplementation if ferritin <75mcg

• Use of Gabapentin, Pregabalin or Gabapentin 
Enacarbil as initial monotherapy 

• Use of low dose dopamine agonist or dipyridamole 
as adjunctive therapy 

• Monotherapy if contraindication to gabapentinoid use
• Risk of augmentation should be considered

• If all else fails, consider addition of small opiate 
dose

References
1. Allen RP, Picchietti DL, Garcia‐Borreguero D, Ondo WG, Walters AS, Winkelman JW, Zucconi M, Ferri R, Trenkwalder C, Lee HB; 

International Restless Legs Syndrome Study Group. Restless legs syndrome/Willis‐Ekbom disease diagnostic criteria: updated 
International Restless Legs Syndrome Study Group (IRLSSG) consensus criteria‐‐history, rationale, description, and significance.
Sleep Med. 2014 Aug;15(8):860‐73.

2. Peralta CM, Frauscher B, Seppi K, Wolf E, Wenning GK, Högl B, PoeweW. Restless legs syndrome in Parkinson's disease. Mov 
Disord. 2009 Oct 30;24(14):2076‐80.

3. Iranzo A, Comella CL, Santamaria J, Oertel W. Restless legs syndrome in Parkinson's disease and other neurodegenerative 
diseases of the central nervous system. Mov Disord. 2007;22 Suppl 18:S424‐30.

4. Bhalsing K, Suresh K, Muthane UB, Pal PK. Prevalence and profile of Restless Legs Syndrome in Parkinson's disease and other 
neurodegenerative disorders: a case‐control study. Parkinsonism Relat Disord. 2013 Apr;19(4):426‐30.

5. Trenkwalder C, Allen R, Högl B, Paulus W, Winkelmann J. Restless legs syndrome associated with major diseases: A systematic 
review and new concept. Neurology. 2016 Apr 5;86(14):1336‐43.

6. Rijsman RM, Schoolderman LF, Rundervoort RS, Louter M. Restless legs syndrome in Parkinson's disease. Parkinsonism Relat
Disord. 2014 Jan;20 Suppl 1:S5‐9.

7. Verbaan D, van Rooden SM, van Hilten JJ, Rijsman RM. Prevalence and clinical profile of restless legs syndrome in Parkinson's 
disease. Mov Disord. 2010 Oct 15;25(13):2142‐7.

8. Krishnan PR, Bhatia M, Behari M. Restless legs syndrome in Parkinson's disease: a case‐controlled study. Mov Disord. 2003 
Feb;18(2):181‐5.

9. Gómez‐Esteban JC, Zarranz JJ, Tijero B, Velasco F, Barcena J, Rouco I, Lezcano E, LachenMC, Jauregui A, Ugarte A. Restless legs 
syndrome in Parkinson's disease. Mov Disord. 2007 Oct 15;22(13):1912‐6.

10. Innes KE, Selfe TK, Agarwal P. Prevalence of restless legs syndrome in North American and Western European populations: a 
systematic review. Sleep Med. 2011 Aug;12(7):623‐34.

61

62



4/19/2022

32

References
11. Connor JR, Wang XS, Allen RP, Beard JL, Wiesinger JA, Felt BT, Earley CJ. Altered dopaminergic profile in the putamen and 

substantia nigra in restless leg syndrome. Brain. 2009 Sep; 132(Pt 9):2403‐12.

12. Daubian‐Nose P, Frank MK, Esteves AM. Sleep disorders: a review of the interface between restless legs syndrome and iron 
metabolism. Sleep Sci 2014;7:234–7.

13. Silber MH, Becker PM, Earley C, Garcia‐Borreguero D, Ondo WG. Medical Advisory Board of the Willis‐Ekbom Disease 
Foundation. Willis‐Ekbom Disease Foundation revised consensus statement on the management of restless legs syndrome. 
Mayo Clin Proc 2013;88:977–86.

14. Ondo WG. Common comorbidities and differential diagnosis of restless legs syndrome. J Clin Psychiatry 2014;75:e06.

15. Allen RP, Picchietti DL, Auerbach M, Cho YW, Connor JR, Earley CJ, Garcia‐Borreguero D, Kotagal S, Manconi M, Ondo W, 
Ulfberg J, Winkelman JW; International Restless Legs Syndrome Study Group (IRLSSG). Evidence‐based and consensus clinical 
practice guidelines for the iron treatment of restless legs syndrome/Willis‐Ekbom disease in adults and children: an IRLSSG 
task force report. Sleep Med. 2018 Jan;41:27‐44.

16. Garcia‐Borreguero D, Kohnen R, Silber MH, et al. The long‐term treatment of restless legs syndrome/Willis‐Ekbom disease: 
evidence‐based guidelines and clinical consensus best practice guidance: a report from the International Restless Legs 
Syndrome Study Group. Sleep Med 2013;14:675–84.

17. Winkelman JW, Armstrong MJ, Allen RP, Chaudhuri KR, Ondo W, Trenkwalder C, Zee PC, Gronseth GS, Gloss D, Zesiewicz T. 
Practice guideline summary: Treatment of restless legs syndrome in adults: Report of the Guideline Development, 
Dissemination, and Implementation Subcommittee of the American Academy of Neurology. Neurology. 2016 Dec 
13;87(24):2585‐2593. 

18. Winkelmann J, Allen RP, Högl B, Inoue Y, Oertel W, Salminen AV, Winkelman JW, Trenkwalder C, Sampaio C. Treatment 
of restless legs syndrome: Evidence‐based review and implications for clinical practice (Revised 2017)§. Mov Disord. 2018 
Jul;33(7):1077‐1091.

19. Silber MH, Buchfuhrer MJ, Earley CJ, Koo BB, Manconi M, Winkelman JW. The Management of Restless Legs Syndrome: An 
Updated Algorithm. Mayo Clin Proc. 2021 Jul;96(7):1921‐1937. 

20. Allen RP, Chen C, Garcia‐Borreguero D, Polo O, DuBrava S, Miceli J, Knapp L, Winkelman JW. Comparison of pregabalin with 
pramipexole for restless legs syndrome. N Engl J Med. 2014 Feb 13;370(7):621‐31.

References
21. Lee DO, Ziman RB, Perkins AT, Poceta JS, Walters AS, Barret RW, XP053 Study Group. A randomized, double‐blind, placebo‐

controlled study to assess the efficacy and tolerability of gabapentin enacarbil in subjects with restless legs syndrome. J Clin 
Sleep Med. 2011 Jun 15;7(3):282‐92. 

22. VanMeter SA, Kavanagh ST, Warren S, Barrett RW. Dose response of Gabapentin Enacarbil versus placebo in subjects with 
moderate‐to‐severe primary restless legs syndrome: an integrated analysis of three 12‐week studies. CNS Drugs. 2012 Sep 
1;26(9):773‐80.

23. Giorgi L, Asgharian A, Hunter B. Ropinirole in patients with restless legs syndrome and baseline IRLS total scores ≥ 24: efficacy 
and tolerability in a 26‐week, double‐blind, parallel‐group, placebo‐controlled study followed by a 40‐week open‐label 
extension. Clin Ther. 2013 Sep; 35(9):1321‐36.

24. Zhang J, Liu B, Zheng Y, Chu T, Yang Z. Pramipexole for Chinese people with primary restless legs syndrome: a 12‐week 
multicenter, randomized, double‐blind study. Sleep Med 2015;16:181–185.

25. Ferini‐Strambi L, Aarskog D, PartinenM, et al. Effect of pramipexole on RLS symptoms and sleep: a randomized, double‐blind, 
placebo‐controlled trial. Sleep Med 2008;9:874–881.

26. Hening WA, Allen RP, Ondo WG, et al. ; for the SP792 Study Group. Rotigotine improves restless legs syndrome: a 6‐month 
randomized, double‐blind, placebo‐controlled trial in the United States. Mov Disord 2010;25:1675–1683.

27. Inoue Y, Shimizu T, Hirata K, et al. ; for the Rotigotine Trial Group. Efficacy and safety of rotigotine in Japanese patients with 
restless legs syndrome: a phase 3, multicenter, randomized, placebo‐controlled, double‐blind, parallel‐group study. Sleep 
Med 2013;14:1085–1091.

28. Benes H, Kurella B, Kummer J, Kazenwadel J, Selzer R, Kohnen R. Rapid onset of action of levodopa in restless legs syndrome: 
a double‐blind, randomized, multicenter, crossover trial. Sleep 1999;22:1073–1081.

29. Scholz H, Trenkwalder C, Kohnen R, Riemann D, Kriston L, Hornyak M. Levodopa for restless legs syndrome. Cochrane 
Database Syst Rev. 2011 Feb 16;(2):CD005504.

30. García‐Borreguero D. Dopaminergic Augmentation in Restless Legs Syndrome/Willis‐Ekbom Disease: Identification and 
Management. Sleep Med Clin. 2015 Sep;10(3):287‐92, xiii

63

64



4/19/2022

33

References
31. Trenkwalder C, Winkelmann J, Inoue Y, Paulus W. Restless legs syndrome‐current therapies and 

management of augmentation. Nat Rev Neurol. 2015 Aug;11(8):434‐45.

32. Geyer J, Bogan R. Identification and treatment of augmentation in patients with restless legs syndrome: 
practical recommendations. Postgrad Med. 2017 Sep;129(7):667‐675.

33. Heim B, Djamshidian A, Heidbreder A, Stefani A, Zamarian L, Pertl MT, Brandauer E, Delazer M, Seppi K, 
Poewe W, Högl B. Augmentation and impulsive behaviors in restless legs syndrome: Coexistence or 
association? Neurology. 2016 Jul 5;87(1):36‐40.

34. Gatto EM, Aldinio V. Impulse Control Disorders in Parkinson's Disease. A Brief and Comprehensive Review. 
Front Neurol. 2019 Apr 17;10:351.

35. Garcia‐Borreguero D, Cano‐Pumarega I, Garcia Malo C, Cruz Velarde JA, Granizo JJ, Wanner V. Reduced 
response to gabapentin enacarbil in restless legs syndrome following long‐term dopaminergic treatment. 
Sleep Med. 2019 Mar;55:74‐80.

36. Trenkwalder C, Beneš H, Grote L, García‐Borreguero D, Högl B, Hopp M, Bosse B, Oksche A, Reimer K, 
Winkelmann J, Allen RP, Kohnen R; RELOXYN Study Group. Prolonged release oxycodone‐
naloxone for treatment of severe restless legs syndrome after failure of previous treatment: a double‐
blind, randomised, placebo‐controlled trial with an open‐label extension. Lancet Neurol. 2013 
Dec;12(12):1141‐50.

37. Garcia‐Borreguero D, Garcia Malo C, Granizo JJ, Ferre S. A Randomized, Placebo‐Controlled Crossover 
Study with Dipyridamole for Restless Legs Syndrome. Mov Disord. 2021 Oct;36(10):2387‐2392.

38. Trenkwalder C, Beneš H, Grote L, et al., RELOXYN Study Group. Prolonged release oxycodone‐naloxone for 
treatment of severe restless legs syndrome after failure of previous treatment: a double‐blind, 
randomized, placebo‐controlled trial with open‐label extension. Lancet Neurol, 12 (12) (2013), pp. 1141‐
1150

65



 
 

LUNCH 
EXHIBIT HALL OPEN 

 
 

12:20 p.m. – 1:20 p.m. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Hands-On Sessions: Hypoglossal 
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Neuromuscular Electrical Stimulation 
and Positional Sleep Therapy 
for OSA, Forehead Cooling for 

Insomnia and Actigraphy, Medical 
Devices for Restless Legs Syndrome 
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GAURAV SINGH, MD, MPH 
VA PALO ALTO HEALTH CARE SYSTEM 

STANFORD UNIVERSITY 
 

 
Dr. Gaurav Singh received his medical degree from UCSF and completed a Masters of Public 
Health at UC Berkeley. Currently, he is a Staff Physician at the VA Palo Alto Health Care 
System in the Section of Pulmonary, Critical Care, and Sleep Medicine. He is also an Affiliated 
Clinical Assistant Professor at Stanford University, where he completed training in Internal 
Medicine, followed by Pulmonary and Critical Care fellowship as well as Sleep Medicine 
fellowship. Dr. Singh has been involved with CTS since 2018 and has been a speaker for the 
Northern California Annual Conferences in 2019 and 2020. He served on the planning 
committee for the cancelled CTS Northern California Annual Conference in 2021. He is 
Conference Co-Chair for the 2022 CTS Annual Educational Conference. 
 



BRANDON NOKES, MD 
UC DAVIS 

 
Dr. Brandon Nokes is a Pulmonary/Critical Care Physician at UCSD. He is 
a T32 fellow as well as an ATS ASPIRE fellow mentored by Atul Malhotra. 
He also runs the hypoglossal nerve stimulation clinic at VA San Diego. His 
research interests are in upper airway physiology, control of breathing, 
negative effort dependence, as well as tailoring sleep treatments to 
individual physiology and sleep apnea endotypes. 

 
 

 
MICHELLE CAO, DO 

STANFORD UNIVERSITY  
SCHOOL OF MEDICINE 

 
Dr. Michelle Cao is a Clinical Associate Professor in the Division of 
Pulmonary, Allergy, and Critical Care Medicine, and the Division of Sleep 
Medicine, at the Stanford University School of Medicine.  She is board 

certified in Pulmonary, Critical Care, and Sleep Medicine.  Her clinical expertise is in complex 
sleep-related respiratory disorders, central sleep apnea syndromes, and home mechanical 
ventilation.  Dr. Cao is the CTS president for 2022-2023. 

 
 

MICHELLE PRIMEAU, MD 
SUTTER HEALTH SAN CARLOS 

 
Dr. Michelle Primeau obtained her medical degree from Case Western 
Reserve University in Cleveland, OH. She completed a residency in 
Psychiatry, but in her first year found the field of sleep medicine and was 
enamored. She completed her fellowship in Sleep Medicine at Stanford, as 
well as a post-doctoral research fellowship in sleep and mental health. In 

2014, she came to Sutter Health/Palo Alto Medical Foundation and started the Sleep 
Wellness Program, integrating a full behavioral sleep medicine program throughout the Bay 
Area by training MDs, PAs, NPs and LCSWs to perform Cognitive Behavioral Therapy for 
Insomnia within their departments. Her clinical aim is the holistic approach to sleep medicine, 
integrating evaluation of lifestyle, circadian influences, as well as other physiologic disorders 
(OSA, RLS) for achieving sleep wellness. 

 



RAFAEL ZUZUARREGUI, MD 
SAN FRANCISCO HEALTH CARE 

SYSTEM 
UC SAN FRANCISCO 

 
 
 

Dr. Rafael Zuzuárregui is Director of the San Francisco PADRECC and Assistant Professor of 
Neurology at University of California San Francisco (UCSF). He is board certified in Neurology 
and fellowship-trained in Movement Disorders and Sleep Disorders. Dr. Zuzuarregui earned his 
medical degree, completed his residency in Neurology, served as Chief Resident, and 
completed his Movement Disorders Fellowship at Boston University School of Medicine. He also 
completed his Sleep Disorder Fellowship at Stanford University School of Medicine. Dr. 
Zuzuárregui’s clinical focus is in the treatment of Movement Disorders and various sleep 
disorders, as well as the use of Botox and Deep Brain Stimulation (DBS). His research is on the 
intersection between movement and sleep disorders with particular focus with the impact of 
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Hypoglossal Nerve Stimulation (HGNS) Cheat Sheet 
 

Manufacturer/Device: Inspire Medical Systems/Inspire (only FDA-approved HGNS device for OSA) 
Others: LivaNova aura6000 (under investigation), Apnex Medical (did not meet efficacy standards for phase III study) 
 
Indication: OSA with positive airway pressure intolerance (inability or unwillingness to use it) 
 
Inclusion criteria:  Age: 18-65 y/o 
   BMI: < 32-35 kg/m2 
   OSA severity: moderate to severe (15 events/hr ≤ AHI ≤ 65 events/hr) 
   Lack of concentric airway collapse by drug-induced sleep endoscopy (DISE) 
 
Contraindications: Central + mixed apneas > 25% of total AHI, any anatomical finding that would compromise performance of upper 
airway stimulation, neuromuscular disease compromising upper airway control, unable to operate remote, pregnancy, certain models 
not MRI compatible, implantable devices that may be susceptible to unintended interaction with the Inspire system 
 
Components: Patient: implantable pulse generator (IPG, with sensing lead to intercostal muscle and stimulation lead to 

tongue), remote 
   Provider: programmer (physician tablet and wireless telemetry system) 
 
Mechanism: Sensing lead detects inhalation and exhalation; device/generator coordinates stimulation with breathing; stimulation 
cuff protrudes tongue and opens airway by providing stimulation during inhalation 
 
Protocol: Confirmation of moderate to severe OSA → Evaluation by Sleep ENT, including DISE → implantation of device, with overnight 
observation → evaluation by Sleep ENT in few days for wound healing → activation after 1-2 months → gradual patient titration of 
settings for 1 month → check-in appointment in 1 month → in-lab PSG for titration of settings to fine tune settings and evaluate 
efficacy in 3 months → continued gradual patient titration of settings 
 
Activation: 

1. Physical exam: Check incisions, functional tongue exam (for neurapraxia – delay activation for few months if present) 
2. Use physician tablet and telemetry system to connect to generator 
3. Record stimulation thresholds: start at 0.1 V and increase by 0.1-0.2 V at a time 

a. Sensation Threshold: patient first feels stimulation (mild tugging sensation in throat or tongue; average 1.2 V) 
b. Functional Threshold: tongue moves forward (up to or past lower teeth; average 1.8 V) 

4. Other adjustable settings: Start Delay (30 min), Pause Time (15 min), Duration (8 hr) 
5. Adjust stimulation: set amplitude to Functional Threshold (FT), Lower Limit to FT, Upper Limit to FT + 1.0 V (depending on 

comfort) 
6. Check sensor waveforms: verify rise and fall during inhalation and exhalation, respectively, for 3 min; save screenshot; ensure 

comfort and lower amplitude if needed 
7. Sleep remote education: app, training video, verify patient knows how to use remote → step up amplitude by 1 setting (0.1 

V) every few nights (~ every 3 nights) 
8. Other settings: Electrode (default = [+ - +]), Pulse Width (μs), Rate (hz) 

 
Remote basics: 
• Status ring: White (therapy off), solid green (therapy on, stimulation on), dimming/brightening green light (therapy on, stimulation 

paused) 
• Buttons: green (turn on, pause), grey (turn off), increase + (increase stimulation), decrease – (decrease stimulation) – push button 

then bring up to generator until hear beep; stimulation strength gauge on back of remote 
 
Tips: 
• Comfort is critical to success, step down amplitude for few days if uncomfortable (can provide few levels to go down at activation) 
• No rush, can increase amplitude at individualized pace to allow acclimation, but encourage use all night and every night 
• Provide expectations regarding the process (therapeutic benefit may not occur immediately, maximal benefit will take time) 
 
Selected Readings:  
Strollo PJ Jr et al. N Engl J Med. 2014 Jan 9;370(2):139-49. – STAR Trial, AHI 29.3 → 9.0, ESS 11 → 6 after 12 mo 
Woodson BT et al. Otolaryngol Head Neck Surg. 2018 Jul;159(1):194-202. – Sustained improvement in AHI, ESS, QoL after 5 yr 
Mashaqi S et al. Int J Environ Res Public Health. 2021 Feb 9;18(4):1642. – Recent review of HGNS 



CTS 2022 – Transoral neuromuscular stimulation (ExciteOSA) cheat sheet 
 
Indications: 
Mild OSA and snoring (not tested in more severe SDB) 
 
Instructions: 
User titrated settings based on tolerability (1-15 on associated app). Apply mouthpiece to 
tongue and use for 20 minutes daily for 6 weeks. Maintenance therapy is 2x per week 
thereafter (not rigorously assessed thus far).  
 
Device settings: 
The voltage delivered by the eXciteOSA is tailored towards the patient's tongue resistance. 
The patient has complete control of the intensity of therapy which ranges from 1-
15.  Depending on the tongue resistance of the patient (calculated by the induction current 
at the start of the therapy), the patient will receive any way between 1.35v at level 1 to 29V 
at level 15.  
 
Monitoring: 
Adherence and user settings are monitored on the device app as well as a cloud-based 
monitoring system. 
 
Side effects:  
Drooling, tongue tingling.  
 
Mechanism of activity: 
Putatively genioglossus stimulation (based on prong location), shown to increase tongue 
endurance. 
 
Payment: 
Not insurance eligible 
Is available through Veterans Affairs 
HAS/FSA eligible 
$1650 through DME companies 
 
References: 
Appended below: 
 
 
 
 
 
 
 
 



Reference studies: 
 
   
 Wessolleck et 

al1  

Somnologie, 2018 

Kotecha et al2 

Sleep & 
Breathing, 2021 

Baptista et al3 

Journal of 
Clinical 

Medicine, 2021 

Nokes et 
al4 

Under 
review 

Nokes et al5 

Under review 

Study Design Single-center, 
single-arm trial Multi-center, single-arm trial Single-centre, 

single-arm trial 

Study Sample n=13 (AHI<15) 
n=70 (AHI<15) 

Subset: Interim 
analysis 

n=115  (AHI<15) 

Full participant 
sample 

n=65 
(AHI 5-
14.9) 

Subset: 
Mild OSA 

only 

n=20 (AHI<15 during 
screening 

sleep test; PSG then 
performed for 

research) 

Country Germany & UK UK UK & Spain UK & 
Spain USA 

Duration 

Six weeks 
treatment 

Home sleep test 
at baseline 

Six weeks treatment 

Two home sleep tests pre- and post 

4-6 weeks 
treatment 

PSG pre- and post 

Change in 
AHI (events/hr) Not captured 

Mild OSA 
subset: -
5.1 /hour 

(from 9.8 to 
4.7) 

Not reported 
for mild OSA 

subset 

Mild 
OSA: -

3.4 /hour 

(from 
10.2 to 

6.8) 

Mild OSA subset:  -
11.3 /hour 

(from 19.7 to 8.4) 

Change in ESS 

(0-24 points) 
Not captured 

Mild OSA 
subset: -3.9 /24 

(from 9.0 to 
5.1) 

Not reported 
for mild OSA 

subset 

Mild 
OSA: -
3.4 /24 

(from 8.7 
to 5.3) 

Not reported for 
mild OSA subset 

Other 
outcomes 

Bed-
partner reported 

snoring ↓44% 
Objective snoring >40dB ↓41%; Bed-

partner reported snoring ↓39% 

Self-reported sleep 
quality 

improvement (PSQI; 
p=0.03) 

Device usage 
/ adherence Not captured 83% (percentage of days the device was 

used) 
86% (percentage of 

days with ≥1 
session) 

 
 
 



Ebb CoolDrift Versa 
 
WHAT? 
A novel, forehead cooling device, delivering “frontal cerebral thermal therapy” 
- cooling 4°C to 16°C (57– 61°F)  
 
WHERE?  Available direct to consumer on Amazon, CPAP.com for 
$399 
(Without Rx)  
- replace components (fluid cartridge, headband) every 6 months 
- Amazon rated 4.1/5 
 
 
 
 
WHY?   
- Rationale: Hyperarousal has long been hypothesized to underlie insomnia symptoms; and persistent 

elevation of frontal lobe overactivity (metabolism) has been shown to correlate with sleep disturbances. 
This device purports to reduce frontal lobe activity via cooling mechanism.   

 
- Roth/ Nofzinger: RCT, 106 pts, v placebo (vestibular stimulation system).  
- No statistically significant difference on primary endpoints (latency to persistent sleep, sleep 

efficiency) 
- However, % change was significantly different, as was latency to N1/N2 
- No serious adverse effects (most common headache, but reading Amazon reviews, also skin 

irritation) 
- Note large placebo effect 

 
- Additional company sponsored data demonstrates: 
- 30 pts, over 4 weeks time:  
- reduced ISI (19.7—> 9.4) 
- SL (43—>20.7 min) 
- WASO (63—> 24.5 min) 
- Replicated in Veterans (2) 
- No adverse effects at 6 mo (3)  

 

Roth T, Mayleben D, Feldman N, Lankford A, Grant T, Nofzinger E. A novel forehead temperature-regulating device for insomnia: a randomized clinical trial. Sleep. 
2018;41(5): zsy045. doi:10.1093/sleep/zsy045  

Schirm, J. Bellamy, B., Nofzinger, E.: EFFICACY OF DIRECT THERMOELECTRIC FOREHEAD COOLING FOR TREATING INSOMNIA SYMPTOMS. SLEEPJ (43) 
supplement 2020; Nofzinger, E.EFFICACY OF A FOREHEAD-COOLING DEVICE FOR TREATING INSOMNIA IN VETERANS. SLEEPJ (43) supp 2020; Rippole, D. 

Schirm, J., Nofzinger E. DURABILITY OF EFFECTS OF FOREHEAD COOLING ON EEG SLEEP MEASURES IN INSOMNIA PATIENTS FROM  SLEEPJ (43) supp   



Restless leg syndrome wearables “Cheat sheet” 

1) Restiffic  
a. Device: Adjustable foot wrap with compressive pad 
b. Justification: Found to significantly improve RLS symptoms in 8 week trial (n=30) with 1 

week washout at week 5. Mean IRLS reduction by 17.22 reduction overall. 
c. Indication: treatment of moderate to severe restless legs syndrome when inactive 
d. Mechanism of action: presumed sensory input to peripheral nerves via gentle pressure 

to the feet 
e. Adjustments: Uses a hook and loop systems to allow for adjustment of pressure on 

medial and planter aspect of feet 
f. Contraindications: neuropathy, poor circulation, peripheral vascular disease, previous or 

active deep vein thrombosis, leg swelling 
g. Price: $199 pre-shipping and tax 
h. Not covered by insurance, may be able to submit for reimbursement to private 

insurance 
 

2) Pneumatic compression device 
a. Device: Adjustable compression device with variable intensity levels of pressure 
b. Justification: Found to significantly improve RLS symptoms in 4 week trial (n=35). Mean 

IRLS reduction from 14.1 (3.9) to 8.4 (3.4) overall. 
c. Indication: treatment of mild to moderate restless legs syndrome  
d. Mechanism of action: presumed increase in local perfusion and/or release of 

enthothelial mediators 
e. Adjustments: Handheld controller to allow for adjustment of pressure settings on legs 

and/or feet 
f. Contraindications: skin infection, vein ligation, previous or active deep vein thrombosis, 

anatomical deformity of the leg 
g. Price: variable, $50-100  
h. May be covered by insurance as DME, may also be able to submit for reimbursement to 

private insurance 



ACTIGRAPHY 
 
 
WHAT?  
Movement tracking, also usually monitors ambient light exposure.  
- long used in research and some clinical contexts 
- Validated, published algorithms for sleep v wake 
- FDA-cleared, Medical Grade 
 
WHERE? 
 Respironics Actiwatch Spectrum Plus (usa.phillips.com) 
 
WHY? 
- billable: code 95803 (RVU 2021: 4.62; not covered by CMS) 
 -  Actigraphy, testing, recording, analysis, interpretation and report (requires the patient to wear a home 
monitor for 24-hours a day for 3 to 14 days) 
  
- Best use for confirming diagnosis (circadian rhythm disorders, insufficient sleep, use with home sleep 

testing or tracking pre-MSLT), or clinical decision making (nonresponse to cognitive behavioral therapy for 
insomnia, patient requests increased hypnotic dose, patient reporting is of questionable validity), but 
conditional recommendation by AASM (1) 
- Can differentiate those with insomnia v without (2)   
- Insomnia: 
- generally Actigraphy differs from sleep logs pre-treatment (total sleep time (TST), sleep latency (SL), 

sleep efficiency (SE)) but agrees with PSG (TST, SL). Performs worse for wake after sleep onset 
(WASO).  

- Post-treatment, Actigraphy agrees more with logs, but not consistently with PSG 
 
- AASM also has a statement regarding the use of consumer sleep wearables 

 

1) Smith MT, McCrae CS, Cheung J, Martin JL, Harrod CG, Heald JL, Carden KA. Use of actigraphy for the evaluation of sleep disorders and circadian rhythm 
sleep-wake disorders: an American Academy of Sleep Medicine clinical practice guideline. J Clin Sleep Med. 2018;14(7):1231–1237.; 2) Natale V; Plazzi G; 
Martoni M. Actigraphy In The Assessment Of Insomnia: A Quantitative Approach. SLEEP 2009;32(6):767-771. ; 3) Khosla S, Deak MC, Gault D, Goldstein CA, 
Hwang D, Kwon Y, O’Hearn D, Schutte-Rodin S, Yurcheshen M, Rosen IM, Kirsch DB, Chervin RD, Carden KA, Ramar K, Aurora RN, Kristo DA, Malhotra RK, 
Martin JL, Olson EJ, Rosen CL, Rowley JA; American Academy of Sleep Medicine Board of Directors. Consumer sleep technology: an American Academy of 
Sleep Medicine position statement. J Clin Sleep Med. 2018;14(5):877–880. 



 
Wildfires and Effects on 

Obstructive Airways 
Diseases 

 
2:20 p.m. – 3:05 p.m. 

 
 

NEETA THAKUR, MD 
UC SAN FRANCISCO 

 
Dr. Neeta Thakur received her MD and MPH from the University of Arizona and completed 
advance training in Clinical Research and Implementation Science. Her work centers on 
improving asthma and COPD care delivery for individuals from high-burdened communities and 
addressing social factors, such as early life adversity, to reduce the disease burden. Dr. Thakur 
applies methods from social epidemiology and implementation science to illuminate the barriers 
that prevent patients with COPD and asthma from receiving best-practice care. She has 
successfully implemented programs that improve access to evidence-based interventions 
adapted for low resource safety-net settings. 
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Questions to answer

Why are we seeing an increase in wildfire events 
in the United States?

What are the respiratory health effects of 
wildfire smoke events?

What works and what to tell our patients with 
COPD?

Who is at greatest risk?

Overview of 
links between 
greenhouse 
gas 
emissions, 
climate 
change and 
health.
(Watts, Lancet 
Commission,  2020)

3
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What is needed for a wildfire?

Fuel 

Heat 

Oxygen

2020

We’ve observed a clear 
upward trend in temperature 
over the last 5 decades.

This is directly correlated 
with an increase in 
wildfire events. 

Williams Earth’s Future 2019

5
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Warmer temperatures
earlier melting of snow cap
more, shrub, drier forest

0 10 20 30 40 50 60 70

San Francisco

Richmond

Fresno

Annual Wildfire Smoke Days 

Smoke days (2009‐2013) Smoke days (2016‐2020)

CALIFORNIA

San Francisco

Fresno

Richmond

Less than 14 days
14‐28 days
28‐42 days
42‐56 days
56‐70 days
70 or more days

Wildfire PM2.5 now 
contributes to almost a 
third of the annual PM2.5 
(50% in Western U.S.)

www.capradio.org;
EPA Federal Emissions Inventory 2014
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PM2.5 Air 
Quality 
Improved 
1988‐2016

Except in 
Wildfire‐Prone 
Areas

McClure and Jaffe. Proc Natl Acad Sci. 2018

Worsening 
PM2.5

Improving 
PM2.5

Slide credit: MB Rice 

2020 September Fires

AQI = 
unhealthy

August Complex Fire

Creek Fire

9
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More Ambulance 
Calls for 
Respiratory 
Problems within 
Hours of Smoke

Ambulance Dispatches
for “Breathing Problems”

Paramedic Assessment: 
Respiratory Problem

Yao et al. Environ Health Perspect 2020

Lag (hour)

OR in association with a 10 µg/m3 increase PM2.5 in the lag period of 1–48 h

Lag (hour)

OR
OR

Data for 2010–2015 wildfire seasons in British Columbia

Slide credit: MB Rice 

Wildfire‐Specific PM2.5 and Respiratory 
Hospitalization of Medicare Patients

Wildfire‐specific PM2.5

was estimated using a 
global chemical 
transport model

% Increase in Respiratory 
Admissions on Smoke 

Wave (SW) Days

>20 >23 >28 >37

≥2 days with wildfire‐PM2.5 > 37µg/m3

associated with 7.2% (95% CI: 0.25%, 
15%) increase in respiratory admissions 

Liu et al. Epidemiology. 2017 Slide credit: MB Rice 
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Wildfire PM2.5 is 
associated with 
increased 
respiratory‐
related hospital 
admissions

Aguilera Nature Comm 2021

Odds of Mortality Highest in COPD

Doubleday Environmental Health 2020

13
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Characteristics 
that increase 
risk of poor 
health 

Socially 
vulnerable 
populations “characteristics of a person or 

community that affect their capacity 
to anticipate, confront, repair, and 
recover from the effects of a disaster”

or in this case…Wildfire Smoke Events

Adapted from CDC Definition
Flanagan J Environ Health 2018

15
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Vulnerability

Poverty

Housing (inc. lack of) 

Race/Ethnicity

Very young – Very old

Individual Susceptibility

Prevention Macro

Hallegatte. Poverty and climate change: introduction. 
Environment and Developing Economies. 2018 

17
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Susceptibility

Community 
vulnerability 
changes risk of 
hospitalization 
for asthma.

Counties ranked on: healthy behaviors, SES, physical environment, care 
access, and mortality/morbidity 

Percent Change in Relative Risk of Asthma‐related ED visits in 
Eastern North Carolina

Rappold Environmental Health 2012

Prevention
Wildfire Smoke penetration based on 
housing stock

P=0.004

Liang PNAS 2021

1400 inside PurpleAir
sensors and their outdoor 
counterparts

Housing after 2000, 
mandated to have 
mechanical ventilation 
systems

Mitigation Strategies

19
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SFDPH Heat 
Vulnerability 
Index

Identifying communities at risk

https://oehha.ca.gov/calenviroscreen/report
/calenviroscreen‐40

CalEnvironScreen4.0

Identifying communities at risk

21
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Strategies

Household HEPA Air Cleaners

Low‐cost DIY Box Filtration Fans

Respirators

Weatherization

Air 
Filtration

Portable

Central

HEPA Filtration 
Devices

DIY Filter Box Fans

HVAC

MERV 13

Clean the 
room

Clean the entire 
building

CDC BRACE Technical Report 2020

23
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Filter type

• The type of filter matters

• MERV >13 removes smoke
• HEPA are MERV 16

CDC BRACE Technical Report 2020

HEPA Filters reduce Indoor PM2.5 by 30‐80%

‐ HEPA filters effectively reduce 
penetration of outdoor PM2.5

‐ Likely reduce adult respiratory 
symptoms during wildfire 
events (limited evidence)

CDC BRACE Technical Report 2020; Barn Journal of Exposure Science and 
Environmental Epidemiology 2008;  Mott J West Med. 2002

Sample home during Summer Wildfire event

Reduced Indoor 
Penetration

25
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DIY Box Fans
Effective at reducing 
Wildfire PM2.5

DIY Box Fans

Dependent on use

Home 1:
3 AUTO devices, windows and 
doors closed

Home 2:
4 devices (turn on/off), windows 
and doors closed

Home 3:
1 box filter, windows open at night

27
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Respirators (e.g. N95)
• Reduce exposure to PM but not gas 
pollutants

• May mitigate short‐term 
physiological effects of PM 
(evidence limited to healthy adults)

• None approved for children (NIOSH 
certifies N95s )

• Safety of prolonged use not 
evaluated in adults with severe 
heart or lung disease

Shi et al. Environ Health Perspect. 2017 Source: FEMA
Slide credit: MB Rice 

Patient Communication
■ Stay indoors 
■ Keep windows and doors closed 
■Make sure air is not recycled from outside 

• If you have an HVAC system with a fresh air intake, set the system to recirculate mode, or close the 
outdoor intake damper.

• If you have a window air conditioner, close the outdoor air damper. If you cannot close the 
damper, do not use the window air conditioner. (Make sure that the seal between the air 
conditioner and the window is as tight as possible).

• If you have an HVAC system which has a filter, you can set the fan to continuous operation to pull 
indoor air through the filter, even when the HVAC system is not actively heating or cooling or 
when the heat/cool is intermittent. Ensure filter is MERV 13 or higher

• If you have a portable air conditioner with a single hose, typically vented out of a window, do not 
use it in smoky conditions. If you have a portable air conditioner with two hoses, make sure that 
the seal between the window vent kit and the window is as tight as possible.

■ Reduce activities that might increase pollutants (smoking, wood smoke, cooking, lighting 
candles) 
■ Do not vacuum anywhere in the house unless using a HEPA‐filter equipped vacuum 
■ Keep the room clean (use a damp cloth or mop) 
■ Ventilate the room once outside air quality is improved

29
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What are models for collaborative policy that puts community first?

Source: 
California Air 
Resources Board

Summary

• Climate change – including wildfire smoke events – impact will be felt 
greatest by communities already disproportionately burdened by social 
adversities and environmental hazards, compounding health disparities.

• Identifying high risk communities with respect to susceptibility and ability 
to deploy preventative strategies is important for resource allocation

• In addition to engaging communities to co‐develop and implement 
acceptable mitigation strategy, policy actions must occur to provide 
adequate resources and funding towards such efforts (remove the burden 
from the community).

Questions?

31
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Which one of the following is true regarding Ozone?

A Ground level Ozone prevents UV radiation from the Sun reaching Earth

B Ozone layer in Troposphere protects earth against radiation from the Sun

C Ozone layer is formed in Stratosphere when Sun light breaks down 
Oxygen molecules

D Ground Level Ozone formed during summer can last for  >24 hours



Five Layers of Protection for Mother Earth
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Space-x Starship

Blue Origin

Virgin Galactic

6200 miles

800 miles

500 miles

440 miles

200 miles

62 miles
50 miles

31 miles

7 miles

Where no man has 
gone before

William Shatner



Which one of the following is a strong Green House Gas?

A Chlorofluorohydrocarbon

B Hydro fluorocarbons

C Carbon dioxide

D Argon



Green House Gas Effect



Major Greene House Gas

• Water Vapor
• Carbon Dioxide
• Methane
• Nitrous Oxide
• Ozone
• Chlorofluorocarbons (CFCs)
• Hydro fluorocarbons



Which one of the following gases has the highest 
Raditaive Forcing to Cause Climate Change?

A Carbon dioxide

B Methane

C Nitrous Oxide

D Halogens



Radiative Forcing



History of Climate Science

Joseph Fourier French Mathematician (1768–1830).

John Tyndall Royal Institute of Great Brittan 1820-1893

Svante Arrhenius  1859 -1896: University of Upsala ( Nobel Price in 
Chemistry)

Gilbert Plass : UT at Dallas



The Doyens of Climate Science

Charles Keeling
1928 -2005

Scripps Institution of 
Oceanography

Stephen Schneider
1945-2010

Stanford Woods Institute for the 
Environment

Professor James Hanson
Earth Institute

NASA Goddard Institute of Space
Columbia University



What is Keeling Curve?

A Describes the increase in global annual Temperature

B Describes the increase in  annual Methane Concentration

C Describes the increase in annual Ozone concentration in Stratosphere

D Describes the increase in annual CO2 concentration



There's an Esthetic to the Curve that’s Beautiful Science & 
Troubling Reality: Charles Keeling



At no point During at least the past 800,000 
Years have Atmospheric CO2 Levels been as High as They 

Are Now

Vostok ice core data; NOAA Mauna Loa CO2 record Gaffney, O.; Steffen, W. (2017). "The Anthropocene equation," The Anthropocene Review (Volume 4, Issue 
1, April 2017), 53-61.

https://journals.sagepub.com/doi/abs/10.1177/2053019616688022


Compared to Year 1880, the 12 month running average 
Global Surface Temperature has increased in 2020 by?

A 0.4 degree Celsius

B 0.8 degree Celsius

C 1.2 degree Celsius

D 2 degree Celsius

NASA/Berkeley Earth



Land & Ocean Temperature Rise from Pre-
industrial times: Globe is Warming

Berkeley Earth/ NASA



James Hansen’s Testimony to Congress 1988, Has 
been Confirmed by Several Institutions

J Hansen & M Sato, 2020



Global Surface Temperature vs Solar Activity



Double Whammy of Climate Change

NOAA , NCEI



https://www.climatecentral.org

While nature can exist without us, 
We cannot exist without nature



Parris Climate Agreement has agreed to limit

A Global temperature to 2.2 degree Celsius

B Global temperature to 1.5 degree Celsius

C Ozone  level to 70 ppb

D Ambient PM-2.5 concentration to  60 ug/mm3



Air Pollution: A Sword that Cuts Both Ways

UCSF-Fresno

Asthma, COPD, ARDS

Heart Failure, Angina

Dementia, Stroke

Emerging Infections

Heated Related illness

Climate Change

PM
2.5

O3 O3



Air Pollution Kills and  Drives the Climate Change

• Global population-weighted fine particulate 
matter (PM2.5) exposure has increased by 11.2% 
since 1990

• about 71% of the 2971 cities in the WHO 
database exceed guideline annual PM2.5
exposure.

• WHO has estimated 3.5 million persons/year 
mortality from outdoor air pollution 

• Similar number from biomass cookstoves 
indoor pollution.



Industrialization has  Caused Increase in 
Radiative Forcing

Moore FC, Sustainability 2009



Consequences of Global Warming



The Mighty Meltdown: 
Loss of Multi-year “Old” Arctic Sea Ice 

from 1984 to 2016

NOAA



Artic Ice Melt & Sea Level Rise

NOAA



Beginning of a Deadly Vicious Cycle

Thawing of 
Permafrost

Release of 
CO2 and 
Methane

Increased 
Radiative 
Forcing

Global 
Warming



Vital Signs of Planet are No Good: NASA



Climate Change: We have a lot to Lose including 
Dungeness Crab

MIT Open Course/Pacific Institute



Climate Change & Hurricanes

Emanuel K, Nature 2005



Tropical Cyclone Heat Potential has 
Increased by 20%

Typhoon Haiyan 2013

Wind Speed: 196 mph

Fatality 6340, Damage: 2.98 billion



Hurricane Power , Frequency & 
Rapid Intensification

NOAA
Kiren Bhatia, Nature Communications 2019

Rapid Intensification Index  1982-2009



US Tornadoes Frequency  1950 to 2006



Atmospheric CO2 and Ocean pH

The link is that dissolved CO2 forms weak carbonic acid (H2O + CO2à H2CO3), lowering the pH



Years of Living Dangerously 
National Geographic

Coral reefs around the globe 
will completely die off and be 
replaced by slime by 2045.  

Half of the Great Barrier Reef 
had died off during the heat 
of 2016.



California Under Siege from Forrest Fires
Every Summer-Fall



Wild Fires Frequency and Acres are Increasing



Climate Change and Vegetations



Adding Fuel to Fire

NATURE 2020; 578: 27Feb

Nitrogen Fixation works best at 
25 Celsius



Mega Droughts



Global Aquafer Depletion

Famiglietti JS, Nature Climate Change 2014
Landerer WL,  NASA Jet Propulsion Lab



Precipitation Departure from Average 
Jan-Dec 2021



Shorter Winter & Longer Summer



Spring Warming from 1970 to 2021



Climate Change and Food Scarcity

Paul Voosen Science 2020;368:226-229

Copyright © 2020 The Authors, some rights reserved; exclusive licensee American Association 
for the Advancement of Science. No claim to original U.S. Government Works



Global warming & habitat loss: At 1.5º C

6% for insects

8% for plants

4% for vertebrates by 2100  

The risks at 2º C >double

4º C warming are ~10 times larger.



Health Impacts of Climate Change



Air Pollution the Driver for Climate Change 
also Kills Millions Yearly



Which of the following Clinical Conditions are 
Expected to Increase with Climate Change?

A Suicide

B Heat Stroke

C Vector bone diseases

D Hypothermia



Climate Change and Vector Borne 
Infectious Disease Dynamics

• The Ebola outbreak in  Sierra Leone, Liberia and Guinea
• Zika Virus affecting Latin America, Caribbean, Southern Florida and 

Texas
• Increased avian malaria in higher altitude and Latitudinal range
• Increased VBD affecting health of domestic animals: 

(Trypanosomiasis, Rift Valley fever and blue tongue)

Caminade C. Ann. NY. Acad Sci 2019



Vector Borne Disease & Climate change

Nicholas H Ogden, Environ 
Microbiol 2020



Mechanisms: Increased Vectoral Capacity

• Flooding can hamper disease control measures like vector control 
ineffective
• Increased Larval development from water stagnation,Temp., and 

increased humidity
• Vector biting rates increase with higher temperature up to a 

threshold
• Increased transmission and replication of pathogens within vectors
• Migration of animals vectors to pathogens

Caminade C ,McIntyre M, AE Jones, 
Ann N Y Acad Sci, 2019



Its Happening Slowly but Surely

• Chikungunya reported in southern France in 2010 and 2014 and 
local transmission in 2014 in USA

• Dengue transmission in Croatia in 2010 and China in 2014

• Limited local transmission of ZIKA occurred in Texas and South 
Florida 2017



Current and Predicted Distribution of A. Aegypti 
and A. Albopictus

Environmental Health Perspective 2020



Autochthonous Arbovirus Infections: 



Arboviruses: Aedes Species

• Dengue
• Chikungunya
• Yellow fever
• Zika
• West Nile

Caminade C ,McIntyre M, AE Jones, 
Ann N Y Acad Sci, 2019



West Nile Virus: Culex Mosquitoes

• Most common Encephalitic virus

• Confined to Africa

• First case appeared in New York in 1999

• Spread to California in 2003

• Large breakout occurred in Russia in 2000

• Mild Winter combined with draught increased transmission in US

• Extrinsic Incubation period of WNV in Culex shortened with climate 
change



Percentage of Cases by week from 2009-20018 
(n=21869)

Expect more cases with prolonged summer time



Climate Change and Malaria

• Local Transmission of P. Vivax in Greece 2009-2010

• Limited transmission of P.Vivax in Spain and Italy 2017

• Dramatic re-emergence in Anhui province of China since 2000

Caminade C. Ann.N.Y.Acad Sci 2019



Malaria:

• Falciparum is increasing in tropical highland regions (East Afrrica, 
Nepal, Columbia)
• Malaria affecting reptiles and birds are reported in Alaska
• Occasionally (Plasmodium Knowlesi small primates) can infect 

humans
• As tropical temperature becomes unbearable for mosquito 

vectors, it is predicted to to shift to sub-Saharan Africa by end of 
21st centaury.

Gething PW. Nature 2010
Walker PG, Lancet Global Health 2016



Malaria in US are Travel Related



Ticks on the March



Pillars of Resistance to Fungal Disease

Casadevall A. JCI 2020



Health Outcomes & Adapt or Perish

IPCC 2021



CO2 increase and Allergic Disease

Airborne grass pollen concentrations will 
increase in the future up to ∼200%.

J Albertine et.al Plos One, 2014



Combined Effect of  CO2 & Temperature Increase



Climate Change & Respiratory Disease

G D’Amato, Eur Respir Rev 2014



National Syndromic Surveillance CDC

J Patel & Vempilly Joseph, Chest 2009



Heat Related Mortality attributable to 
Climate Change & Air Pollution

Europe PMC Founders group 
Nature Climate Change, June 2021

ATS & Marron report 
Air Pollution and excesses Mortality, 2016



Heat Related Mass Causality , Chicago 1995
n=739

MacGeehin and Mirabelli Environ Health 
Prespect , 2001



California Heat Wave 2006: Impact of 
Hospitalization and ER Visits



Heat Strokes in Fresno CA 2004 to 2006
Fatality 225

Joseph Vempilly &  
ACP Abstract 2008



Climate Change- A Health Emergency

Solomon CG and LaRocque RC, NEJM   2019

November 2018, the UC Davis, Burn Center

David Greenhalgh, professor and chief of the Burn Division, UC Davis Department of Surgery, 
was when the chaos began. Within the next 24 hours, with fires raging, 12 new burn patients 
were rushed to his facility



Increasing Frequency of Extreme Winter with 
Polar Warming

Science 2021



Climate Change and Mental Health

M. Burke: Nature Climate Change

Mental well being deteriorates during warmer periods

Projection : 9 to 40 thousand additional suicides in US and Mexico by 2050



Heat Stress Nephropathy



While We Debate Climate, 
Climate Change is Galloping

G. Peters, Nature Climate Change 2019



Even if We Stop Producing CO2, It will take 
Several Centuries to Stabilize



Insurance Companies Knew it all



Urgent Solutions to Mitigate the Armageddon

Intergenerational problem

Don’t be a bystander in this slow moving disaster

Help people see we can win

We have to solve it with our primate brain

If we can repair the Ozone hole we can mitigate climate change



Know the Impact of your Dinner Plate

A.R. Camilleri: Nature Climate Change 2019



Known Our Blind Spots When you Shop

A.R. Camilleri: Nature Climate Change 2019



Don’t make Godzilla the Town Planner

Air pollution science under siege at US 

environment agency

Nature, March 2019

October 2018, the agency also dismantled a 

scientific advisory panel that works in 

parallel with the agency’s Clean Air Scientific 

Advisory Committee (CASAC), which advises 

officials on air-quality standards.



Persuasive Words are not Enough:
Holden Thorpe Science June 2020

• Future is grim
• Solutions are clear
• Let the healing begin
• Be your local Spokes person for your hospitals and  

community
• Scientific community is losing the battel against 

misinformation
• American Petroleum Industry has stood against 

progress 



CDC Recommendations & Resources for Physicians 
Response to Climate Change

1. Anticipating climate impacts and assessing vulnerabilities

2. Projecting the disease burden

3. Assessing public health interventions

4. Developing and implementing a climate and health adaptation plan

5. Evaluating impacts and improving the quality of activities



All UC Campus to Become Carbon Neutral by 2025



When you are out to 
Describe the Truth

Leave elegance 
to the Tailor

Bring forward what is true, Write it so that it is clear, Defend it to your last breath

Ludwig Boltzmann



 
Vaping: COVID-19 and More 

 
 

3:50 p.m. – 4:35 p.m. 
 
 

LAURA CROTTY ALEXANDER, MD 
UC SAN DIEGO 

 
 
Dr. Laura Crotty Alexander received her medical degree from Duke University. She did 
her residency in Internal Medicine at Massachusetts General Hospital and fellowship in 
Pulmonary and Critical Care Medicine (PCCM) at Harvard. Currently, she is the section 
chief for PCCM at the VA San Diego Healthcare System and is an Associate Professor 
at UCSD. Her research focuses on the health effects of e-cigarettes and vaping, and is 
funded by the NIH, VA and TRDRP. 
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Vaping: COVID‐19 and More

Laura E. Crotty Alexander, MD

Pulmonary & Critical Care

Associate Professor, University of California San Diego

Section Chief, VA San Diego

Disclosures

Funding

NIH NHLBI K24, PI Crotty Alexander
VA Merit, PI Crotty Alexander
TRDRP SVFSI, PI Crotty Alexander
NIH NHLBI R01, PI Castaldi
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Where to start?

3

4
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Gateway Effect

OR 3.5 for subsequent 
smoking initiation

Gateway 
Effect to 
Conventional 
Smoking

5

6
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Vaping e‐cigarettes increases the 
odds that you will initiate 
smoking conventional tobacco.

But they are likely to have traded 1 vice for another (e‐cigs)

Newer generation e‐
cigarettes 

+
Intent to quit

E‐cigs may help smokers 
achieve cessation from 
conventional tobacco….

7
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Harm reduction?

Summer‐Winter 2019

E‐cigarette or Vaping Product 
Use‐Associated Lung Injury 
(EVALI)

9
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Symptoms

1. Respiratory

2. Gastrointestinal

3. Systemic

• Fatigue, fever, 
weight loss

• Shortness of breath, 
cough, chest pain

• Abdominal pain, nausea, 
vomiting, diarrhea

11
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Disease of the young
Median age of 22  (13 to 71)
79% under 35

82% use THC

Vitamin E acetate

13
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EVALI‐19
or
EVALI‐VEA

Vaping THC / CBD e‐liquids 
is dangerous because it 
could contain Vitamin E 
acetate, which causes 
EVALI

15

16



4/19/2022

9

2020

From: Association of Smoking and Cumulative Pack-Year Exposure With COVID-19 Outcomes in the Cleveland 
Clinic COVID-19 Registry

JAMA Intern Med. 2021;181(5):709-711. doi:10.1001/jamainternmed.2020.8360

17
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Conventional Tobacco

1. Smoking is correlated with higher rates of SARS‐CoV‐2 infection
2. Smoking increases severity of COVID‐19
3. Smoking increases mortality in COVID‐19

COVID and E‐cigs

19

20
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Crotty Alexander et al, JCI 2020

Mouse Data: 
Increased susceptibility to influenza

Madison et al, JCI 2019

21
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Vaping is likely to increase some 
of the inflammation occurring in 
COVID‐19

2020
EVER‐use

Past 30d
use

23

24



4/19/2022

13

2020

2021

25
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What about poly‐tobacco use 
and COVID?

27
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Dual use was associated with 2.15‐fold 
higher odds of COVID‐19 infection

2021

Poly‐tobacco and Dual use leads to 
higher symptomatology in COVID‐19

2022

29
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52% of e‐cig users also use cannabis

E‐cigarette + MJ users were: 
• 3.53x more likely to have COVID‐19 symptoms
• 1.85x more likely to test positive

2022

***
***

**

Advani et al., March 2022

Does e‐cigarette use increase risk of 
COVID‐19?

Unclear, but Dual Use with 
conventional tobacco or marijuana 
does!

31
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Advani et al. accepted 3/2022

N = 933

Side Notes on Sleep

2022

33
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Does vaping cause cancer?

Although research remains somewhat equivocal, there is clear 
reason for concern regarding the potential oncogenicity of E‐
Cigarettes/E‐Liquids with a strong basic and molecular science 
basis. 

35
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Does vaping cause cancer?
Probably!

macrophages

Cellular effects

neutrophils

A.

epithelial 
cells

37
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lipid laden 
macrophages

Airway disease

Airway 
effects

bronchospasm
cough
mucous production

Cellular effects

functionally 
altered 

neutrophils

A.

B.

lipid laden 
macrophages

Airway disease

Airway 
effects Parenchymal 

effects

bronchospasm
cough
mucous production

Cellular effects

functionally 
altered 

neutrophils

Interstitial lung diseases

A.

B.
C.
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lipid laden 
macrophages

Airway disease

EVALI

Airway 
effects Parenchymal 

effects

bronchospasm
cough
mucous production

Cellular effects

functionally 
altered 

neutrophils

Interstitial lung diseases

A.

B.
C.

lipid laden 
macrophages

Airway disease

Chronic 
Effects?Airway 

effects Parenchymal 
effects

bronchospasm
cough
mucous production

Cellular effects

functionally 
altered 

neutrophils

Interstitial lung diseases

A.

B.
C.

Cancer
Asthma
ILDs
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Emphysema?

43
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Abhilash S. Kizhakke Puliyakote et al. JAP 2021

Vaping and Lung Inflammation and Injury Review 
with David Christiani and Jin‐Ah Park at Harvard

45
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Youssef Sari, University of Toledo

Joan Heller Brown, UCSD

47
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Sharma et al. iScience 2021
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JUUL Mint JUUL Tobacco

51
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Conclusions

• E‐cigarettes increase odds of initiating 
conventional tobacco use

• E‐cigarettes cause lung disease
• E‐cigarettes are not great for smoking 
cessation (perpetuate nicotine addiction)

• E‐cigarettes are highly likely to cause 
cancer

• E‐cigarettes affect organ systems across the 
body

Conclusions

• Secondhand exposure to e‐cigarette 
aerosols is associated with increased 
respiratory symptoms and occurrence of 
asthma

• Dual use of e‐cigarettes and 
conventional tobacco is the most 
concerning, with the greatest signals of 
toxicity – including COVID risk
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Thank 
you!

Collaborators
Xin Sun, UCSD Pediatrics
Soumita Das, UCSD Pathology
Victor Nizet, UCSD Pediatrics
Atul Malhotra, UCSD
Joan Heller Brown, UCSD Pharmacy
Tatum Simonson, UCSD
David Pride, UCSD Pathology

David Christiani, Harvard
Jin‐Ah Park, Harvard
Peter Castaldi, Harvard
Miranda Ween, Univ of Adelaide
Youssef Sari, Univ of Toledo
Sunit Singla, Univ of Illinois at Chicago
Elizabeth DiRenzo, Stanford
Peter Chen, Cedar Sinai

The Lab Crew
Jorge Masso‐Silva, PhD
Ira Advani, BS
Kenneth Park, BS
Josephine Pham, BS
Jarod Olay, BS MS
Ankita Mittal, MD
Shrey Patel, MD 
Erica Lin, MD 
Ana Lucia Fuentes, MD
Jacob Bailey, MD
Jordan Marganski, BS
Samantha Perera
Deepti Gunge, BS
William Merz
Sed Nilaad, BS MS
Niamh Malhotra
Ashley Du, BS
Arjun Patel, MD
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Funding

NIH NHLBI R01, PI Crotty Alexander
NIH NHLBI R01, PI Castaldi
VA Merit, PI Crotty Alexander
TRDRP, PI Crotty Alexander
TRDRP, PI Sun

Fibrosis NIH Workshop

Metabolomics

Human inflammation
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Post-Test and Adjourn 
 

4:35 p.m. – 4:45 p.m. 

 
 
 

KRISTINA KUDELKO, MD 
STANFORD UNIVERSITY 

 
 

 
 
 
 

 
GAURAV SINGH, MD, MPH 

VA PALO ALTO HEALTH CARE 
SYSTEM 

STANFORD UNIVERSITY 
 

 
 
 
 
 
 
 
 
 
 
 
 



 

Pandemic Career Development and 
Wellness Panel (NON-CME) 

 
5:00 p.m. – 6:00 p.m. 

 
Moderators:  
Gaurav Singh, MD, MPH and Kristina Kudelko, MD 
Panelists: Michelle Moore, MD; Susan Murin, MD, 
MSc, MBA; Mark Nicolls, MD; Dean Sheppard, MD 
*Available to view live via Zoom link for non-attendees 

 
 
 
 
 
 

Women In Pulmonary, Critical Care, 
and Sleep Medicine (NON-CME)   

 
 

6:30 p.m. – 8:00 p.m. 
 

Moderator: Angela Wang, MD 




