QUARTER ONE 2020 / VOLUME 29 / NUMBER 01

Professionalism
in the Sleep Field

WHAT’S INSIDE
What’s New in Central Sleep
Apnea: Phrenic Nerve Stimulation
Experts Discuss Phrenic Nerve Stimulation for
Patients with Central Sleep Apnea
The Paradox of a Pair of Docs: The SleepDental Connection

Alice 6 PSG systems

FULL PAGE AD

Table of Contents
QUARTER ONE 2020
VOLUME 29 / NUMBER 01

What Does Professionalism Look
Like in the Sleep Industry?
By Kate Jacobson

10

Professionalism can mean a lot of different things. But what does
it mean to be a “professional” sleep technologist? Three industry
veterans weigh in on what it means to act with professionalism, and
how sleep centers and technologists can elevate themselves through
their interpersonal communication and education.

What’s New in Central Sleep Apnea: Phrenic Nerve Stimulation

15

By Seamus Jackson, Respicardia; Cindy Crosby, MS, MBA, RPSGT, UCHealth North

Experts Discuss Phrenic Nerve Stimulation for Patients
with Central Sleep Apnea

20

By UCHealth North

The Paradox of a Pair of Docs: The Sleep-Dental Connection
By Angela Tenholder, DMD, FAACP, DABCDSM

DEPARTMENTS
President’s Message – 06
From the Editor – 07
In the Moonlight – 26
Compliance Corner – 27

23

y d
ud we
St ie
T v d
K e he
A r-R lis
EM ee b
R P Pu
ow nd
N a

Breakthrough
7 Hour Drug-Free
Sleep Support

FULL PAGE AD

The REMfresh® Ion-Powered Advantage:
The Only Melatonin with 7 Hour Action
• Proven and patented 7 hour absorption
and release profile*
• Contains UltraMel®, 99% ultrapure melatonin
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President’s Message

Facing the Future in Times of Uncertainty
By Melinda Trimble, LRCP, RPSGT, RST, FAAST

As the situation around COVID-19
intensifies, I want to remind everyone to
stay safe and stay positive.
As healthcare professionals, it’s a
confusing and anxious time. This
pandemic has affected us all in some
way, some more so than others, and it
appears as though this situation isn’t
going away anytime soon. We are in a
unique position in sleep medicine. The
work we do is important and personal,
and requires hands-on care.
Now more than ever it’s extremely
important for us to be extra diligent
in our care of not only our patients,
but also ourselves. The Centers for
Disease Control and Prevention have
released a lot of information regarding
healthcare workers’ response to
COVID-19, including how to mitigate
the transmission of infection, infection
control techniques for healthcare

If you’re feeling
overwhelmed,
take a minute to
center yourself
and reach out
to your sleep
community
with love and
positivity.
Quarter One 2020

workers, and a clinical care guide. In addition, please be cognizant of avoiding disease
transmission at work (and in public). Be diligent about disinfecting your space and
washing your hands, and if you do have to sneeze or cough, make sure to use a tissue
and discard it.
Don’t forget to take care of yourself too. For the past few weeks, leaders have urged
us to practice “social distancing.” Many states have closed down their bars and
restaurants, and some cities have initiated curfews. For some of us, this possibly means
unexpected time off work and isolated time at home.
It’s easy to get scared and discouraged. It’s even easier to go a little stir crazy. Now
more than ever we need to stay calm, support one another and put this time to
good use. Consider brushing up on your education and preparing for certification or
recertification, and be sure to check out AAST’s online education repository. And while it
might seem trivial, this is the perfect time to do things that set your mind at ease: Read
a book, do some yoga, binge watch your favorite show and try not to stress.
If you’re feeling overwhelmed, take a minute to center yourself and reach out to your
sleep community with love and positivity. We will weather this storm together.
Until then, rest well.
Melinda Trimble, LRCP, RPSGT, RST, FAAST
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From the Editor

Our Growing Role in Sleep
By Rita Brooks, MEd, RPSGT, REEG/EPT, FAAST

As we move into the new year the AAST is
focused on developing new and relevant
advanced education for all who have a
role in sleep medicine and technology. An
online CCSH education program is now
available in the AAST Learning Center for
those RPSGT technologists seeking to
expand their clinical skills and to qualify
for the CCSH credentialing examination
under a new, now open, BPRT pathway.
This pathway is specifically for the RPSGT
who has recertified at least once. Whether
you plan to work in a role that utilizes the
CCSH credential or not, expanding your
education, skills and competencies is the
smart thing to do as our field continues to
grow and evolve.
Clinical and specialty roles continue to
expand and new opportunities for welleducated sleep technologists are growing.
For the night technologist, understanding
and utilizing advanced PAP therapies
to treat patients with various disorders
such as COPD/OSA overlap syndrome,
hypoventilation syndromes related to
restrictive and neurological disorders,
and central apnea syndromes related to

Regardless of
your role in the
sleep arena,
continued learning
remains essential.
heart failure is essential. The next AAST
advanced education project is soon to
be released. We think you will be excited
about these Advanced Titration modules
that have been developed specifically for
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the sleep technologist. The learning begins
with a review of anatomy and physiology
pertinent to the sleep technologist, and the
course walks through titration processes
from CPAP and BPAP to NPPV, AVAPS, and
AVAPS-AE. The program includes patient
scenarios that give you an opportunity to
use your new knowledge to determine the
appropriate titration modality for several
types of patients. This is an excellent tool
for those who are new to the advanced
technologies or who use them infrequently.
Sleep center managers may want to use
them for teaching new technologies and
building competencies.
Regardless of your role in the sleep arena,
continued learning remains essential.
The A2Zzz continues to offer a wide
range of education that complements
our expanding roles and reinforces the
importance of regulatory requirements.
Laura Linley’s Compliance Corner reminds
us of the importance of documentation
and how it affects both patient care and
billing. Professionalism, in both patient
care and social media use, is discussed
in an interview with several experienced
sleep technologists and managers.
There are some interesting points that
will make you think, including how
important self-care is for the professional
sleep technologist.
On the scientific side this issue reviews
phrenic nerve stimulation as a treatment for
central sleep apnea. Respicardia provides
an invited article that focuses on how
the remedē technology was developed
and tested, and how it works. Important
information for sleep technologists who
are likely to begin seeing patients utilizing
this technology. In addition, on the same
topic, several technologists who have seen
patients being treated for CSA syndromes
using this technology in their sleep
centers at University of Colorado Health
provide their first-hand experience from a

technologist’s point of view. As the use of
these technologies continues, the more we
know about them the better able we will be
to educate and support our patients.
An In the Moonlight interview with Julie
DeWitte brings pediatrics to the forefront
once again. Many sleep labs are now
seeing more pediatric patients, and there
is a role for technologists with pediatric
knowledge and experience in testing as
well as educating patients, families and
caregivers. On the horizon for AAST is
a pediatric course, being developed by
experienced and knowledgeable pediatric
sleep technologists. This will be another
opportunity for continued learning that
assists technologists to meet the changing
and more challenging needs of the field.
The BRPT is also developing a certification
in pediatrics that supports the need to
grow and expand our pediatric skills.
An interesting take on the dental/physician
“paradox” is provided in this issue by a
dental sleep medicine practitioner. The
importance of teamwork on the part
of the physician and dentist, and an
understanding of their different points of
view, provides an important perspective for
the sleep technologist in a light-hearted
spirit. The article expands our typical
knowledge of the dental perspective,
providing much information that is
pertinent to the sleep technologist working
with patients who may benefit from
dental therapies.
Our horizons continue to expand; I see
something new daily in the sleep journals
and news feeds and weekly in our AAST
updates. We are working hard to keep up
with the rapid advancements in our field so
that we can keep you informed and assist
you to learn and grow in your profession.
Wishing you all a warm and wonderful
spring! Sleep well!
Rita
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Instructions for Earning Credit
AAST members who read A2Zzz and claim their credits online by
the deadline can earn 2.00 AAST Continuing Education Credits
(CECs) per issue, for up to 8.00 AAST CECs per year. AAST CECs
are accepted by the Board of Registered Polysomnographic
Technologists (BRPT) and the American Board of Sleep
Medicine (ABSM).
To earn AAST CECs, carefully read the four designated CEC
articles listed below and claim your credits online. You must go
online to claim your credits by the deadline of June 20, 2020.
After the successful completion of this educational activity, your
certificates will be available in the My CEC Portal acknowledging
the credits earned.

COST
The A2Zzz continuing education credit offering is an exclusive
learning opportunity for AAST members only and is a free benefit
of membership.

STATEMENT OF APPROVAL
This activity has been planned and implemented by the AAST
Board of Directors to meet the educational needs of sleep
technologists. AAST CECs are accepted by the Board of
Registered Polysomnographic Technologists (BRPT) and the
American Board of Sleep Medicine (ABSM). Individuals should only
claim credit for the articles that they actually read and evaluate for
this educational activity.

STATEMENT OF EDUCATIONAL PURPOSE & OVERALL
EDUCATIONAL OBJECTIVES
A2Zzz provides current sleep-related information that is relevant
to sleep technologists. The magazine also informs readers about
recent and upcoming activities of the AAST. CEC articles should
benefit readers in their practice of sleep technology or in their
management and administration of a sleep disorders center.

READERS OF A 2 ZZZ SHOULD BE ABLE TO DO
THE FOLLOWING:
• Analyze articles for information that improves their
understanding of sleep, sleep disorders, sleep studies and
treatment options
• Interpret this information to determine how it relates to the
practice of sleep technology
• Decide how this information can improve the techniques and
procedures that are used to evaluate sleep disorders patients
and treatments
• Apply this knowledge in the practice of sleep technology
You must go online to claim your CECs by the deadline of
June 20, 2020.

READ AND EVALUATE THE FOUR FOLLOWING ARTICLES TO EARN 2.0 AAST CECS:

What Does
Professionalism
Look Like in the
Sleep Industry?
Objective: After reviewing
this article, readers should
be able to identify how
they can incorporate
professionalism into their
own lives. For managers,
this article should help them
establish best practices for
their employees.
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What’s New in Central
Sleep Apnea: Phrenic
Nerve Stimulation
Objective: After reviewing
this article, readers should
understand the mechanics
of phrenic nerve stimulation
and how it is used to treat
central sleep apnea.

Experts Discuss Phrenic
Nerve Stimulation for
Patients with Central
Sleep Apnea
Objective: After reviewing
this article, readers
should have a deeper
understanding of exactly
what implementing phrenic
nerve stimulation for
patients with central sleep
apnea looks like in practice.

The Paradox of a Pair
of Docs: The SleepDental Connection
Objective: After reviewing
this article, readers
should have an improved
understanding of how
dentists and sleep physicians
can work together, with input
from the sleep technologist,
to improve the quality of
sleep for patients with sleep
disordered breathing.
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We’ve got you fully covered
Joining our complete line of full face masks is the all-new ResMed AirFit™ F30i.
It features a top-of-head tube connection and UltraCompact cushion design
that lets patients sleep how they want while still achieving a reliable seal.1
So whether it’s ultimate freedom and performance, minimal-contact, universal
fit or ultra-soft comfort that matters most, our portfolio of full face options
has got you fully covered.

See why patients and sleep professionals prefer it to
DreamWear full face1,2 at ResMed.com/AirFitF30i.
1 ResMed guided external clinical study of 48 evaluable current full face CPAP mask users from Oct. 24 to Nov. 20, 2018 in Sydney, AU and San Diego, CA, who trialed AirFit F30i and Phillips™ Respironics DreamWear™ full face
mask at home. 2 ResMed onsite fitting study of 73 current full face CPAP mask users and 14 sleep professionals from Nov. 5–14, 2018 in multiple US locations who trialed AirFit F30i and Phillips Respironics DreamWear full
face mask. Sleep professionals/respiratory therapist recruitment criteria include the following: 1) Employed at a sleep lab or HME, 2) Primarily or sometimes responsible for setting up CPAP devices on patients and 3) Perform
three or more PAP equipment set-ups per week. DreamWear and Phillips are trademarks of Koninklijke Philips N.V, registered in the US and other countries. © 2019 ResMed.

WHAT DOES

Professionalism
in the Sleep Field
LO O K L I K E ?

By Kate Jacobson
Read more

P

rofessionalism can
mean many things to
many people. For some,
the thought of being
professional conjures
up images of business
suits, strong handshakes and important
meetings. But for those in the medical
field—especially those working in sleep
medicine—the idea of professionalism can
seem a bit more abstract.
Many medical researchers have sought
to identify what exactly professionalism
means to those in medicine. According
to a 2018 report by the Royal College of
Physicians, medical professionalism is
not only a means for those in medicine
to do good by their patients, it’s a way to
support joy and satisfaction in a career.
Helping identify areas of improvement
for professionalism not only enhance the
quality of care for a patient, but also the
quality of life for the practitioner as well.

First Impressions Matter
Before a patient even starts their sleep
study, they’re already forming opinions
about the experience—and a big factor
is the look and feel of their environment
they’re in. According to a study from
Princeton University, it takes most
people a tenth of a second to form an
impression. That means the second they
get to the sleep center, they’re taking
note of everything from the curtains on
the windows to the person sitting at the
front desk.
Rui de Sousa, RPSGT, RST, a sleep
technologist at Sunnybrook Health
Sciences Center, said that’s why it’s so
important to make the first impression
matter. For those managing sleep centers,
he said they should be cognizant of what
their space says about their business. Are
areas organized? Is the space relaxing? Is
the equipment well kept?
“A professional look to the physical
structure of the sleep lab goes a long way
to foster a professional look and feel right
from the onset,” he said.
Sleep technologists should take pride
in not only the space around them by
keeping it tidy, they should make sure they
take pride in their appearance as well.
For sleep centers looking to stand out, de
Sousa recommends branded scrubs and
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nametags. For sleep technologists, he recommends
looking clean and sharp.
“It’s easy to just keep putting on the same old pair of
scrubs night in and night out,” he said. “Keep them
looking fresh and new. Looking unkempt, rumpled or
messy is a sure sign to the patient that your job (and
their health) is not as important to you as it should be.”
Kimberly Trotter, MA, RPSGT—the administrative
director for the University of California, San Francisco
Adult and Pediatric Sleep Disorder Center—said it’s also
about how those first interactions go. Those in the sleep lab should be cognizant of how
they talk to a patient and how they talk to one another when patients are around.
“This goes for personal interactions as well as phone calls, emails and text messages,”
she said. “It means setting a higher standard of behavior for all you encounter.”

Patience with Patients
Patients come from all walks of life, each with their own set of unique sleep needs.
Trotter said with especially complex patients, this can be difficult for sleep technologists
to manage. She said many aren’t trained on how to work with patients when they are new
to the field, and often don’t know how to handle things that don’t go smoothly.
From frustrating non-compliance issues to challenging personalities, it can be hard to
interact with patients while keeping cool. Sleep technologists need to be cognizant that
they are allies in helping a patient with their sleep issues, and that being compassionate
can help turn a sour relationship into a good one.
“Professionalism means setting a high standard of behavior to all you encounter,
including patients and family members,” Trotter said. “It influences the way you act with
the patient. Having understanding and compassion for that patient as a person, and not
just another OSA patient, is meaningful to the patient and can help them trust and relax
during a sleep study or a follow up. It means being a partner in their care plan.”
Sarah Brennecka, BA, RPSGT, said for sleep technologists struggling with frustrating
patients should put themselves in their patient’s shoes. While technologists are
knowledgeable enough to identify problems and offer solutions to patients, it’s not always
so black and white on the other side.
“I think it’s easy for technologists to forget how vulnerable this experience can be for a
patient,” she said.
Brennecka, a manager for sleep and DME at Northwestern Medicine, said compassion
and open communication can make the entire experience seem less intimidating and help
build a positive relationship.
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“Encouraging patients to share their ideas,
concerns and expectations can help with
the overall patient satisfaction,” she said.

“One has to be mindful of the traps of responding to questions or comments in anger or
thoughtlessness,” he said. “Keeping conversations online respectful will help maintain the
professional façade.”

Social Media Strategies

Sleep technologists—along with anyone who works with patients in any way—must also
be wary of posting information about their patients. Posting information about a patient
could violate HIPAA. According to The Compliancy Group—a company aimed at helping
organizations become HIPAA compliant—such posts revealing sensitive information can
be costly for a sleep center, both financially and professionally.

Nearly 2.65 billion people are on social
media, so it should be no surprise a
majority of sleep technologists are too.

Nearly 2.65
billion people are
on social media,
so it should be
no surprise a
majority of sleep
technologists
are too.
And while social media can be a means
for people to express themselves, those
working in sleep medicine should be
aware of what their posts say about their
professionalism. Negative posts can
impact the way colleagues, bosses and
even possibly patients see technologists.
“They might make inappropriate posts that
can be viewed by not only their friends,
but others in the field, including patients,”
Trotter said. “I stick to the rule to only
submit posts that I wouldn’t mind seeing
on the news. Technologists, especially
managers, might also consider if they want
to interact with their staff on social media,
or if that creates an undermining level of
familiarity. There is a fine line between
being a personable and approachable
manager, and losing the respect of those
you manage.”
De Sousa echoed Trotter’s concerns. It
is easy to post things others might find
inappropriate, and sleep technologists
need to realize the consequences of a
bad post.
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Social media posts should never include any information that could identify a patient or
their medical records. To avoid any HIPAA violations, managers should outline a social
media policy within their department and share that with their employees.
Just as much as social media can be a negative tool; it can also be a positive one to
promote professionalism. Brennecka said social media is a great tool for people looking to
connect on their shared experiences, including the trials and tribulations of being a sleep
technologist. It can also be a tool to make meaningful connections with potential patients
and others in the industry.
“Through social media sites, we can strengthen professional relationships with people
outside the company,” she said. “These relationships can lead to opportunities that would
otherwise not have been available.”
Having a policy in place allows for constructive
social engagement and creates clear expectations
of what to avoid.
“Social media can be a powerful tool if used
correctly,” de Sousa said.

Self-Care and Development
Is Important, Too
Being professional is more than just how
you present yourself to the world. In order for sleep
technologists to be their best, they need to feel their
best, too.
Part of that includes taking care of your body and
mind. Sleep technologists often work overnight
shifts, which can
be taxing on the
body. Eating healthy,
drinking lots of water
and taking time for
self-reflection—
whether that’s
through exercise,
meditation or
enjoying a hobby—
helps people perform
at higher levels when
they’re on the clock.
There’s another
important element
sleep technologists shouldn’t ignore: The amount of sleep
they are getting.
“Taking care of oneself is a constant struggle,” de Sousa said. “We have to be mindful
of our mental and physical health. Stay well rested; treat your aches and pains. A happy
technologist is a professional sleep technologist.”
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Self-improvement is also an important
aspect of self-care. Brennecka said
technologists should aim to obtain
professional credentials, as well as seek
opportunities for continuing education
in areas that interest them. Not only can
these tools help technologists become
experts in their field, it can help them move
up internally as well.

Trotter said it starts from the top. Those in positions to model good behavior should, and
those who have the tools to help others correct their behavior need to act as mentors.

“Being credentialed can translate to a
higher salary,” she said. “Credentials
also serve as a confirmation that you are
competent, motivated and qualified as an
expert in your specialty.”

“Being professional means taking care of yourself, as well as your peers, your
patients and your profession,” de Sousa said. “A culture of professionalism is not an
isolated incident, nor does it occur in a vacuum. Cultivate the essential factors and an
atmosphere of professional respect will usually be the outcome.”

How Leaders Can Help
Build Professionals

“As a manager, I feel it is my responsibility to develop and coach my technologists
and offer what I can in opportunities for continued learning, personal growth and
development,” she said. “Be the example of professionalism and continue coaching up
your staff. Seek out learning opportunities for personal development and professionalism
and make them available to your team.”
Professionalism may mean a lot of things to different people, but for sleep technologists
and their colleagues it comes down to two core principles: respect and trust.

KATE JACOBSON, is the Managing Editor of A2Zzz.

Managers and industry veterans need to
walk-the-talk when it comes to promoting
professionalism—especially when it comes
to training new sleep technologists. For
many who are just starting their journey as
technologists, their lack of professionalism
stems from being unfamiliar with the field,
not from unwillingness or inability.
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What’s New in Central Sleep Apnea:
Phrenic Nerve Stimulation
By Seamus Jackson and Cindy Crosby, MS, MBA, RPSGT
Central Sleep Apnea (CSA) is a serious
form of sleep disordered breathing with
severe consequences for a patient’s
quality of life and long-term health.
Although CSA can be overshadowed by the
more common Obstructive Sleep Apnea
(OSA), CSA is a distinct disorder that may
require a different treatment pathway and
new therapeutic options.1
Patients with CSA are often considered
difficult to treat. Positive Airway
Pressure (PAP) therapies, designed to
open the airway and support ventilation,
are often used in practice for patients
with CSA, but with varying levels of
benefit and risk. Other therapies used to
treat CSA include oxygen and a range of
pharmacological options (acetazolamide,
theophylline), although these are also
limited in effectiveness and come with
some side-effects.1,2,3
Phrenic nerve stimulation (PNS) is a
novel form of therapy designed to treat
CSA by sending electric signals to the
phrenic nerve. These signals activate the

diaphragm, restoring a natural breathing rate and pattern using the body’s own nervous
and muscular systems.4

Effects of Central Sleep Apnea on Quality of Life and
Cardiovascular Health
Central Sleep Apnea (CSA) is characterized by a complete or intermittent lack of neural
drive to breathe. Patients with CSA suffer from sleep disruptions and insufficient sleep,
evidenced by frequent apneic and hypopneic events, oxygen desaturations, and increased
arousals. The frequent arousals and intermittent hypoxia lead to oxidative stress that

These signals activate the diaphragm,
restoring a natural breathing rate and
pattern using the body’s own nervous
and muscular systems.
causes endothelial dysfunction, inflammation and activation of neurohormonal systems,
thereby contributing to progression of underlying diseases. These patients are burdened
by the daily impact of CSA, including chronic fatigue, excessive daytime sleepiness and
cognitive impairment, which substantially reduces quality of life.1,6
Untreated CSA has been associated with significantly higher rates of heart failure and
atrial fibrillation.7,8 Within the heart failure population, where CSA is most prevalent, CSA
has been shown to double the risk of cardiovascular mortality and significantly increase
the rate of heart failure hospitalizations.9,10

Phrenic Nerve Stimulation
Phrenic Nerve Stimulation (PNS), FDA-approved under the brand name remedē
(Respicardia, respicardia.com), is a novel approach to treating central sleep apnea by
stimulating the phrenic nerve to activate the diaphragm and restore a normal breathing
rhythm during sleep. The PNS system includes a pulse generator (IPG) and transvenous
leads. This device generates stimulation of the phrenic nerve and senses respiration via
transthoracic impedance. The system delivers a series of high-frequency pulses to the
phrenic nerve that causes smooth contractions of the diaphragm throughout the night in
a way that is similar to natural breathing.4

Implant Procedure
Figure 1: PNS System Anatomical Placement
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After a patient is diagnosed with central sleep apnea, the PNS system is implanted by a
cardiac electrophysiologist (EP) in an outpatient procedure under local anesthesia. The
procedure involves the subcutaneous implantation of the pulse generator in the upper
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Phrenic Nerve Stimulation Programmable Settings
THERAPY DELIVERY SETTINGS
The remedē System begins delivering therapy automatically each night when all three
of the following programmable conditions are met4:
a) S
 leeping hours: It is within the patient’s normal sleeping times; (e.g. 11:00 PM
to 6:00 AM)
b) Sleeping posture: The patient is in a sleeping posture (for example, a
horizontal position)
c) Activity: The activity level of the patient is representative of a sleeping or
resting condition
The clinician will interview the patient to determine sleep habits, but will also use
the diagnostic data from the device to confirm typical sleeping hours, posture, and
activity. The objective is to program the device to deliver therapy only when the patient
is sleeping. The flexibility of the device programming allows the clinician to tailor the
therapy to the specific needs of the patient.4
If the patient rolls or gets up during the night (e.g. to use the bathroom), therapy will be
suspended until the patient returns to bed with the above three conditions met. At that
point, therapy will slowly resume, allowing the patient to fall asleep comfortably.4

STIMULATION AMPLITUDE
The clinician will work with the patient to determine the stimulation settings that best
activate the diaphragm and lead to a smooth, complete breath. The remedē stimulation
has a multi-electrode design that gives the clinician various options for selecting the
electrode pair that most effectively activates the diaphragm, based on the patient’s
unique anatomy and the placement of the lead. The clinician then works with the
patient to program the stimulation amplitude settings to generate a breath that is full
and comfortable for the patient.4

AUTO-TITRATION SCHEDULE
The remedē System is designed to auto-titrate over four to six weeks to help the
patient grow accustomed to therapy. The clinician will set an auto-titration schedule
(e.g. +5% stimulation amplitude per week for six weeks) that brings the stimulation
output to a level that provides efficacious therapy.4

chest and the placement of two leads into appropriate veins. One lead delivers therapy
via neurostimulation and the other lead senses breathing via changes in intrathoracic
pressure. The stimulation lead is located in close proximity to the phrenic nerve for
stimulation of the diaphragm during treatment of CSA and the sensing lead provides
feedback on a patient’s respiration via transthoracic impedance (Figure 1). While the
implant procedure is generally considered safe, there are some risks that should be
considered. As with any surgically implanted devices, these risks may include pain,
swelling and infection.4

Programming and Titration of Therapy in the
Sleep Clinic
Patients typically return to the sleep clinic approximately one month following implant to
initiate therapy. During this time, the patient recovers and the device collects 30 days of
diagnostic data on the patient’s sleeping and breathing patterns.
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Upon returning to the clinic, the sleep
technologist or physician will download the
30-day diagnostic data from the patient’s
PNS device. This diagnostic data allows
the clinician to individually program the
therapy to best meet the patient’s needs
for both efficacy and comfort.

Clinical Evidence
The remedē System Pivotal Trial was a
prospective, multicenter, randomized trial
evaluating the safety and effectiveness of
therapy delivered by the remedē System
in Treatment subjects with moderate
to severe CSA and optimal medical
management, compared to Control
subjects receiving optimal medical
management and an implanted but
inactive remedē System.11 The primary
effectiveness endpoint and all seven
hierarchically tested secondary endpoints
demonstrated statistically significant
and clinically meaningful improvements
in favor of transvenous phrenic nerve
stimulation in severity of central sleep
apnea, sleep metrics and quality of life
and also demonstrated a favorable
safety profile.12
In the per-protocol (PP) population
(n=131), from baseline to 6 months,
the treatment group had significant
improvements compared to the control
group for Central Apnea Index (CAI),
Apnea Hypopnea Index (AHI), Arousals
(ArI), Patient Global Assessment (PGA),
Rapid Eye Movement (REM) Sleep, Oxygen
Desaturation of 4% or greater (ODI4),
and Epworth Sleepiness Scale (ESS)

While the implant
procedure
is generally
considered safe,
there are some
risks that should
be considered.
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Table 1: Hierarchically Tested Secondary Effectiveness Endpoints
Baseline

6 months

Change from
Baseline

TreatmentControl

Secondary Endpoints
(Per Protocol)

Treatment
N=58

Control
N=73

Treatment
N=58

Control
N=73

Treatment
N=58

Control
N=73

Mean
(85% CI)

1-sided
p-value

CAI (events/hour)
Median
Interquartile range

31.7
(18.6)
30.1
15.6,
42.6

26.2
(16.2)
21.0
13.9,
35.2

6.0
(9.2)
1.4
0.3,
7.0

23.3
(17.4)
21.8
9.7,
34.6

-25.7
(18.0)
-20.2
-40.0,
-12.5

-2.9
(17.7)
-2.5
-11.4,
7.8

-22.8
(-29.0,
-16.6)

<0.0001
‡

AHI (events/hour)
Median
Interquartile range

49.7
(18.9)
48.9
34.8,
60.4

43.9
(17.3)
39.9
31.3,
54.3

25.9
(20.5)
21.3
10.7,
35.1

45.0
(20.3)
41.8
32.0,
59.7

-23.9
(18.6)
-22.8
-38.3,
-9.6

1.1
(17.6)
0.9
-6.9,
15.2

-25.0
(-31.2,
-18.7)

<0.0001
§

ArI (events/hour)
Median
Interquartile range

45.6
(18.9)
40.6
34.1,
63.6

44.0
(19.5)
43.6
29.0,
55.3

25.4
(14.3)
21.9
15.8,
32.5

38.9
(19.5)
36.6
24.5,
55.8

-20.2
(18.9)
-18.5
-32.1,
-6.4

-5
(18.1)
-3.5
-15.6,
5.2

-15.2
(-21.6,
-8.7)

<0.0001
§

Percent of sleep in REM
Median
Interquartile range

10.8
(6.6)
9.8
6.3,
14.5

11.8
(7.2)
12.5
7.8,
16.1

12.6
(8.7)
13.7
5.2,
17.6

11.2
(7.4)
10.5
6.2,
16.0

1.8
(8.2)
1.2
-3.9,
7.3

-0.6
(7.8)
-0.1
-4.9,
3.0

2.4
(-0.4,
5.1)

0.0244
‡

35/58
(60%)
47%,
73%

4/72
(6%)
2%,
14%

55%
40%,
68%

<0.0001
†

Patients with marked or
moderate improvement
in PGA¶
95% Confidence Interval
ODI4 (events/hour)
Median
Interquartile range

43.8
(21.5)
41.0
29.5,
56.1

37.3
(18.0)
33.1
24.8,
49.6

24.7
(21.0)
19.5
8.0,
37.3

40.9
(21.3)
39.1
26.1,
56.9

-19.1
(18.4)
-19.0
-33.4,
-3.0

3.6
(17.3)
2.8
-6.1,
14.1

-22.7
(-28.9,
-16.5)

<0.0001
§

ESS score
Median
Interquartile range

10.7
(5.3)
11.0
7.0,
14.0

9.3
(5.7)
9.0
5.0,
13.0

7.1
(4.1)
6.0
4.0,
9.0

9.4
(6.1)
8.0
4.0,
14.0

-3.6
(5.6)
-2.5
-7.0,
-1.0

0.1
(4.5)
1.0
-2.0,
2.0

-3.7
(-5.5,
-2.0)

<0.0001
‡

* Continuous variables are reported as mean ± standard deviation except where otherwise noted. AHI denotes apnoea-hypopnoea index, ArI
arousal index, CAI central apnoea index, ESS Epworth Sleepiness Scale, ITT intention-to-treat, ODI4 oxygen desaturation ≥4% index, PGA
denotes patient global assessment, PP per protocol, REM rapid eye movement
† p-value from 1-sided Fisher’s exact test
‡ p-value from Mann-Whitney test for difference in change from baseline between groups
§ p-value from T-test for difference in change from baseline between groups
Questionnaire asks patients “Specifically in reference to your overall health, how do you feel today as compared to how you felt before
having your device implanted?: Markedly improved, moderately improved, mildly improved, no change, slightly worse, moderately worse, or
markedly worse”
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(Table 1). The primary target of therapy, the central apnea index, had a 95% reduction in
the median.12
In addition to reductions in apnea-hypopnea indices (AHI, CAI), phrenic nerve stimulation
also demonstrated clinically meaningful improvement in oxygenation and is the only CSA
treatment to demonstrate significant improvements in quality of life, arousals, and % of
REM sleep in a randomized controlled trial12
• Improved oxygenation: Oxygen desaturation index of 4% (ODI4) was improved
significantly - with the Treatment group experiencing a reduction in the mean number
of hypoxic events by 19 events per hour from the baseline. This finding was further
strengthened by an exploratory analysis of the reduction in time below 90% oxygen
saturation. Recent research has suggested that the amount of time during sleep with
oxygen saturation <90% is predictive of survival in heart failure patients.13,14 These
results demonstrate a statistically significant and clinically meaningful reduction
in hypoxia.
• Improved sleep quality: The remedē System Pivotal Trial is the first randomized study
in CSA subjects to demonstrate improvements in REM sleep (p<0.0244) and arousals
(p<0.0001), preventing the detrimental effects of neurohormonal activation associated
with each arousal.15
• Improved quality of life: 79% of treatment group subjects reported improved quality
of life, demonstrated through the patient-centric Patient Global Assessment (PGA)..
Subjects were also less sleepy, as evidenced by the significant improvement in the
Epworth Sleepiness Scale (ESS) between Treatment and Control groups (Treatment
group improved 3.7 points more compared to Control, p<0.0001).
• Further, at the request of the FDA and not as a formal endpoint of the study, patients
were asked “Based on your experience with the remedē System therapy, would you
elect to have this medical device implanted again?” and 95% of the patients in the

Important safety information
The remedē® System is indicated for moderate to severe Central Sleep
Apnea in adult patients.
Your doctor will need to evaluate your condition to determine if the remedē
system is right for you. You will not be able to have an MRI or diathermy
(special heat therapies) if you have the remedē system implanted. The
remedē System may be used if you have another stimulation device such as
a heart pacemaker or defibrillator; special testing will be needed to ensure the
devices are not interacting.
As with any surgically implanted device, there are risks related to the surgical
procedure itself which may include, but are not limited to, pain, swelling,
and infection.
Once the therapy is turned on, some patients may experience discomfort
from stimulation and/or from the presence of the device. The majority of
these events are resolved either on their own or by adjusting the therapy
settings. The remedē system may not work for everyone. There are additional
risks associated with removing your system. If you and your doctor decide to
remove the system, another surgery will be required.
Be sure to talk with your doctor so that you thoroughly understand all of the
risks and benefits associated with the implantation of the remedē System.
Rx only. For further information, please call +1-952-540-4470 or email info@
respicardia.com.
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pivotal trial indicated they would have
the system implanted again.
Since the pivotal trial, long term safety
and efficacy data has been published in
the peer-reviewed The American Journal
of Cardiology (12 months)16 and Sleep
(24 and 36 months)17. Both safety and
efficacy of the therapy remain durable and
consistent over this time.

Conclusion
Central Sleep Apnea is a challenge
for clinicians to treat. Transvenous
phrenic nerve stimulation presents a
novel approach to treating the disease
that engages the body’s own breathing
apparatus (i.e. diaphragm, intercostal
muscles, phrenic nerve) to restore a
natural breathing pattern and rhythm.
The technology is designed to activate
each night automatically, which may
be a substantial benefit to patients
who struggle with compliance to PAP
therapies. The risks associated with
the therapy are primarily related to
the implant procedure itself, and the
safety profile is in line with that of other
implantable devices. The data supporting
transvenous phrenic nerve stimulation is
compelling; both in safety and efficacy,
making this therapy a valuable addition
to the armamentarium sleep clinicians
can use to help their patients with central
sleep apnea.

References
1. Javaheri S., Dempsey J.A. (2013)
Central sleep apnea. Compr Physiol. 2013;
3:141–163
2. Bekfani T, Abraham WT, Current and
future developments in the field of
central sleep apnoea. EP Europace. 2016;
18(8):1123–1134.
3. Aurora RN, et al, Updated Adaptive ServoVentilation Recommendations for the 2012
AASM Guideline, Journal of Clinical Sleep
Medicine. 2016; 12(5): 757-61.
4. FDA PMA P160039 https://www.fda.gov/
medical-devices/recently-approveddevices/remeder-system-p160039
5. Costanzo M.R., Khayat R., Ponikowski P., et
al. Mechanisms and clinical consequences
of untreated central sleep apnea in heart
failure. J Am Coll Cardiol. 2015; 65:72–84.
6. Dempsey JA. Crossing the apnoeic
threshold: causes and consequences. Exp
Physiol. 2005;90: 13-24.

A2Zzz

18

7. May A.M., Blackwell T., Stone P.H., et al., for the MrOS Sleep (Outcomes of Sleep Disorders in Older
Men) Study Group Central sleep-disordered breathing predicts incident atrial fibrillation in older
men. Am J Respir Crit Care Med. 2016; 193:783–791

17. Fox H, et al. remedē® System Pivotal
Trial Study Group, Long-term Efficacy
and Safety of Phrenic Nerve Stimulation

8. Javaheri S., Blackwell T., Ancoli-Israel S., et al., for the Osteoporotic Fractures in Men Study
Research Group. Sleep-disordered breathing and incident heart failure in older men. Am J Respir
Crit Care Med. 2016;193:561–568.

for the Treatment of Central Sleep Apnea

9. Khayat R, Abraham W, Patt B, et al. Central sleep apnea is a predictor of cardiac readmission in
hospitalized patients with systolic heart failure. J Card Fail. 2012;18(7):534–540.

org/10.1093/sleep/zsz158.

Outcomes of Phrenic Nerve Stimulation
for Central Sleep Apnea. Sleep. doi.

10. Khayat R, Jarjoura D, Porter K, et al. Sleep disordered breathing and post-discharge mortality in
patients with acute heart failure. European Heart Journal. 2015; 36(23): 463–1469.
11. Costanzo M.R., et al. Design of the remedē System Pivotal Trial: A Prospective, Randomized
Study in the Use of Respiratory Rhythm Mgmt to Treat Central Sleep Apnea. Journal of Cardiac
Failure. 2015;21(11):892-902.

SEAMUS
JACKSON is the
marketing director
for Respicardia.

12. Costanzo M, et al. Transvenous neurostimulation for central sleep apnoea: a randomised
controlled trial. The Lancet. 2016; 388: 974–82.
13. Oldenburg O, Wellmann B, Buchholz A, Bitter T, Fox H, Thiem U, Horstkotte D, Wegscheider K.
Nocturnal hypoxaemia is associated with increased mortality in stable heart failure patients. Eur
Heart J. 2016;37(21):1695-703.
14. Bostanci A, Turhan M, Bozkurt S. Factors Influencing Sleep Time With Oxygen Saturation Below
90% in Sleep-Disordered Breathing. Laryngoscope. 2015;125:1008–1012.
15. Somers VK, Dyken ME, Mark AL, Abboud FM. Sympathetic-nerve activity during sleep in normal
subjects. N Engl J Med.1993;328:303-307.
16. Costanzo M, et al. Sustained Twelve Month Benefit of Phrenic Nerve Stimulation for Central Sleep
Apnea. Am J Cardiol 2018;121:1400-8.

CINDY CROSBY,
MS, MBA, RPSGT,
is the Director of
Sleep Services for
University of
Colorado Health’s
Northern Region

Redefining Performance

Learn more www.fphcare.com/vitera

Quarter One 2020

A2Zzz

19

Experts Discuss Phrenic Nerve Stimulation for
Patients with Central Sleep Apnea
By UCHealth North

Cindy Crosby, Rebecca Hood and Jessica Peach are respectively, the director, manager
and supervisor of Sleep Services in University of Colorado Health’s Northern Region. This
includes their core labs at Poudre Valley Hospital and Medical Center of the Rockies and
outreach or support services to surrounding areas. Their sleep team includes five boardcertified sleep physicians and three sleep physician assistants as well as a large network
of dedicated technologists and schedulers that allows their group to conduct over 6,000
sleep studies per year.

How common is central sleep apnea (CSA) in
your practice?
CROSBY: I’m hesitant to give an actual percentage, maybe 10%. It’s far more common
in Colorado at our altitude than in other parts of the country, and in our labs in the
mountains, at even higher elevations, the prevalence percentage probably reaches as
high as 25%. Our Respironics representatives told us that Dr. Mark Neagle, sleep medical
director for Estes Park and our implant clinics, is the top prescribing MD for ASV in
the country.

In which patient phenotypes is CSA most common?
PEACH: In general CSA is more common in patients over the age of 65; more males than
females. We certainly see it in patients with heart failure, but we also see a fair
amount of central apneas in patients with traumatic brain injuries and chronic
opioid use, as well as treatment emergent central apnea.
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What strategies have
you used in the past
when you see a patient
with a high proportion
of central events? What
challenges did you face
with these patients?
HOOD: As a night technologist 12 years
ago, my heart always sank a bit when I
saw those telltale flat tracings of central
apneas. I thought “oh no, I’m not going
to be able to help my patient.” At the
time CPAP very rarely helped, in fact, it
often made it worse. All we could do was
switch to bi-level therapy and
add oxygen2. This occasionally
helped a little, but not much.
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CROSBY: Twenty years ago, the standard many Denver labs used at that time was 10 cm
and 2 L of oxygen. It never seemed to do anything for the patient that night, but we were
always told that it would work for the patient after a few weeks of being on it at home.
HOOD: Not too long after I started, new PAP, or ventilatory-support, algorithms (adaptive
servo ventilation (ASV)) came out. The new technology worked often; however, we were
not able to use ASV on all who might benefit from it due to strict insurance equipmentcoverage criteria (central events had to account for greater than 50% of all events
combined). Further limitations came a few years later when the Serve-HF study showed
increased mortality rates in certain heart failure patient populations who also used this
category of equipment.

We’ve seen the before and after
studies. It’s working really well. All
patients would recommend it to a
loved one and are feeling the benefits
of the therapy.
When and why did you introduce phrenic nerve
stimulation to your practice?
PEACH: As to the “why,” like Rebecca said, there were still some significant gaps in terms
of being able to help all patients experiencing CSA. What about those for whom ASV didn’t
work? What about the patients who didn’t meet all the criteria?
HOOD: If for example their central apnea index was “only” 45%, were we supposed to be
OK with treating just 55% of their apnea? Or what if they did qualify, but simply couldn’t
tolerate the treatment? And then there was the contraindication for heart failure patients
with a left ventricular ejection fraction of less than 45%.
I want to give credit to Amy O’Brien, our first sleep technologist to read about and mention
remedē to me. We had been fortunate to be part of a sleep lab and healthcare system
that had been offering Inspire (implant used to treat obstructive sleep apnea) for three
years so the concept wasn’t entirely unfamiliar to me, yet, how would an implant work for
central apnea?
CROSBY: In mid-2018, Dr. Mark Neagle reached out to remedē and Dr. Rob Kiser,
electrophysiologist who now performs the remedē implants, to see if we could become an
implanting center. Our first implant was on March 11, 2019, the 16th commercial implant
done in the U.S. Since then, 10 more patients have been implanted.

What is your initial patient experience with phrenic
nerve stimulation?
ALL: We’ve seen the before and after studies. It’s working really well. All patients would
recommend it to a loved one and are feeling the benefits of the therapy. To us in the sleep
world, implants aren’t as common practice as they are in the cardiology domain. We are
on the frontier of that change in sleep medicine.
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How does the
programming and
titration of the phrenic
nerve stimulation
device compare to
other therapies?
CROSBY: It’s amazing to see the
patient’s first intake of air as a result
of the stimulus to the diaphragm. The
information we get from the device itself
also helps to fine tune if more or less
stimulation is needed.
HOOD: And that it turns on by itself when
the patient is in sleeping position ensures
continual use and benefit to the patient.

How has phrenic nerve
stimulation changed
how you evaluate and
treat patients?
HOOD: I think Dr. Neagle would say, and
we would all agree, that he truly wanted
a way to help patients that ASV became
contraindicated for.
PEACH: What surprised us in the sleep
lab was when our heart failure physicians
indicated that having an option other
than CPAP to treat CSA patients would
help them convince their patients to have
a sleep study.
CROSBY/PEACH: It really has us paying
more attention to whether a hypopnea is
central or obstructive in nature.

Anything you want
to add?
ALL: Just how proud we are to work for
our innovative health system and for Dr.
Neagle and our sleep team. Also, how
grateful we are to have remedē fill a very
needed niche for our patients with central
sleep apnea.

THE UCHEALTH SLEEP STAFF can
be reached via email at cindy.crosby@
uchealth.org or their implant phone line at
970-495-8674.
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The Paradox of a Pair of Docs
By Angela Tenholder, DMD, FAACP, DABCDSM

A paradox can be defined as a situation,
person, or thing that combines
contradictory features or qualities. Sleep
itself is complex,and dealing with the
doctors who treat the complexities of sleep
can be even more challenging. Even though
the physician and the dentist come from
different perspectives, they both can help
the same patient. This “pair of docs” might
be considered a paradox in the treatment of
patients with sleep disordered breathing.

Among other things, physicians look at sleep as measured by a compilation of biometric
data points that determine sleep efficiency and quality, yet often struggle to succeed in
optimizing those data points to improve quality of life with CPAP and surgery. Similarly,
dentists trained in sleep medicine have their own perspective, which is often much different
from their medical colleagues. In addition, there is often a vast difference in the approach of
dentists based on their training and perspective on dentistry.
Dentists have both difficult challenges and amazing opportunities to improve the quality
of life for patients with sleep disordered breathing. Dentists can evaluate, treat and
monitor the effects of both non-treatment and therapeutic interventions as they routinely
see their patients at least twice per year. The challenge of providing optimal patient care
comes in understanding that treating the patient with complex needs requires more
than just fabricating a dental sleep appliance and treating to an improvement in oxygen
saturation data.
Understanding the neurologic implications of a poorly fitting appliance
or the potential complications to the jaw joint, muscles, function and
neurology of the craniofacial complex takes a significant amount
of training and dedication. If the dentist does not understand
these concepts and is not willing to manage the complications,
they might unknowingly create illness while claiming to create
wellness. Dentists who pass the rigorous standards of becoming

Dentists have both
difficult challenges and
amazing opportunities
to improve the quality of
life for patients with sleep
disordered breathing.
board certified in craniofacial dental sleep medicine are
required to understand the complexities of treating the many
facets of the patient with sleep disordered breathing. They often
approach patient care from a more comprehensive perspective
than exclusively focusing on reducing the patient’s AHI with dental
appliance therapy.
To begin to appreciate the paradox and complexities of the terrain in
dental sleep medicine, one needs to understand that dentists have

Quarter One 2020

A2Zzz

23

An imbalance in
the bite can lead
to dysfunction in
many important
functions of the
entire body.
varying degrees of training and experience.
Some exclusively focus on treating
disease in the teeth and gums. Some are
trained to consider how the mouth affects
airway function. Very few view the mouth
as an impact on whole body function as
related to the neurologic and emotional
operating systems of the body. Some
might take a weekend course and others
will become board certified. Some will
agree to accept insurance assignment and
others will decide to have a cash-based
practice. Some choose to deliver the most
inexpensive dental sleep appliances in
exchange for a high profit margin while
others take a more comprehensive, healthfocused approach.
It is critical for all providers to understand
that there are many design options for
dental appliances and that their use
affects much more than just the airway.
If the provider doesn’t understand the
multitude of complexities, they probably
won’t be able to recognize that the dental
appliance may reduce snoring yet increase
temporomandibular joint disorders and
neurological issues for the patient.

The Paradox of the
Mental-Dental Connection
Sleep quality is impacted by the form and
function of the oral environment in more
ways than we currently know and have
yet to fully comprehend, yet the selfcontradictory nature of appreciating the
dentist is obvious to most who understand
that dentistry is not the most popular
of professions despite their pivotal role
in healthcare.
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The mouth sits at the center of our emotional world. It is where we can take a sigh
of relief. It is where we have passionate kisses and intelligent conversations. It is the
doorway of the violent cough and the repulsive gag, and where we experience delicious
tastes, contagious smiles and sheepish grins. Breathing, communication, nutrition and
emotion all occur in the playground of the dentist. The balance of the bite has been linked
to neurologic wellness and overall function. Inflammation and disease in the mouth has
been linked to many disease states in the entire body.
One of the biggest challenges in understanding the impact of dentistry can be explained
through understanding force imbalances. If you have ever sat at a wobbly table with
one short leg, you can begin to appreciate the impact of a jaw joint or bite imbalance as
perceived by the brain. If a dentist does not create the environment for balanced forces
to the teeth and jaw joints, they may be unknowingly creating neurological challenges
as a result of their treatment. The trigeminal nerve that innervates the oral environment
has a tremendous impact on neurologic function. An imbalance in the bite can lead to
dysfunction in many important functions of the entire body. Bite imbalances can be
created by both the use of and the failure to use dental appliances.
Many people do not know that it is not recommended that teeth be touching each other
when not swallowing or eating.It is normal to swallow and bite thousands of times each
day for split seconds at a time. However, for patients who clench and grind their teeth,
they apply even more forces to their sensitive neurological systems which are often
already overwhelmed with the challenges of life.
For those who clench and grind their teeth, their problems often originated from childhood
trauma. This trauma can be physical, chemical, biological or emotional in nature. Stage
N3 sleep is one of the most important things to consider when having the ability to
recover from trauma, especially in childhood. The paradox of sleep stages throughout
the ages is critical to
understand. Ensuring that
children are assessed for
sleep dysfunction is critical
for long-term wellness.
The paradox of life
is that adults are
simply children
with complex
unresolved
issues. In
addressing
sleep
disordered
breathing,
children are
often the most
difficult to treat
when addressing
symptoms yet
often the easiest to
treat in achieving a
long-term resolution for
improved function.
Early intervention in life
is the key to preventing
late stage failures of
health. Dentistry holds
the key to guided facial
growth and improved
neurologic signaling.
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Medicine holds the key to guiding
patient care and improved education on
options other than CPAP and surgical
interventions. To truly help their patients,
these pair of docs need to work together.

Working Together for
a Solution
We need to sleep well to attain optimum
health, yet we can’t get quality sleep if our
health is compromised. We often need to
lose weight to lower airway resistance, yet
we can’t lose weight if cortisol levels are
elevated as a result of fragmented sleep.
We worry about increasing our quality of
sleep, yet that same worry is causing a
decrease in our sleep quality.

in knowing that when you know better, you can do better. Your primary role as a sleep
technologist is to gather data. Your responsibility as a human is to support your fellow
man. Your challenge as a health care provider is to provide an opportunity for a better
health care model.

Not everything in life is as it seems
to be on the surface and there is
much more to understanding the
complexities of sleep quality than a
simple number.

By understanding that no two patients
should be treated the same way, sleep
technologists can help the medical and
dental teams acquire more meaningful
data. There is a big difference in evaluating
and treating the slender, middle-aged
woman and the hyperactive, overweight
child. Awareness and documentation of
postural compensations during sleep
can be a tremendous help to the doctors
making treatment decisions based on the
data that you collect.

Your collaborating doctors also have their challenges. Many physicians may not
understand the benefits of a well-designed dental therapeutic intervention and many
dentists performing oral appliance therapy may not understand their enormous impact
to the patient with complex needs. If the physician has a limited perspective, they will
downplay the benefits of dental sleep appliances. If the dentist has a limited perspective,
they may fall into the hammer and nail paradigm where if all they have is a hammer (one
approach to dental sleep medicine), everything starts looking like a nail (patient with
sleep disordered breathing).

For example, a patient sleeping with an
extended neck is often an unconscious
effort by the patient to increase airflow
but often results in headaches, jaw joint
dysfunction and abnormal growth patterns
in children. By making notes about the
patient’s neck position during sleep, you
can help the treatment teams discern data
that has been obtained through positional
compensations.

By being aware of the complexities of sleep and looking beyond the obvious and easily
measurable, you can have a unique insight into new and improved ways to support
improvements in patient care. As a highly educated and well-informed sleep technologist,
you can help the dentist and physician “pair of docs” help their patients live better lives.

Ask about their habitual sleep position; that
might affect their ability to get comfortable
during the sleep study. By observing mouth
breathing both awake and during sleep, you
can also report the data to the treatment
team for consideration as a critical factor in
airway function.

The one thing that you
will get two doctors to
agree on is that the third
one should have done
it differently.

Not everything in life is as it seems to be on the surface and there is much more to
understanding the complexities of sleep quality than a simple number. AHI may define
our ability to obtain insurance reimbursement for an official diagnosis of obstructive sleep
apnea but it does not define sleep quality or the impact of sleep on overall health.

“How wonderful that we have met with a paradox. Now we have some hope of making
progress.”― Niels Bohr
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Despite the obvious challenges of living
in a paradox-filled world, there is comfort
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JULIE DEWITTE,
RCP, RPSGT,
RSTis the assistant
department
administrator,
Sleep Disorders
Center for Kaiser
Permanente San
Bernardino County Medical Center. She has
more than 30 years of experience in the
field of sleep diagnostics and respiratory
therapy. She is a member of AAST and
currently serves on the Board of Directors.

Why did you decide to become a
sleep technologist?

One night I was working in the PICU and was
talking with a pediatric pulmonologist. As it
turned out this physician was the medical
director of the hospital’s sleep center. He
asked me if I knew anything about sleep. I
laughingly said, “Other than I need some—
No!” He started training me, and I fell in love
with the field. That was almost 27 years ago.

Where was your first job in
sleep technology?

University of Southern California University
Hospital in Los Angeles.

Why did you become an AAST Member?

I first learned of AAST in 1994 (then known
as the Association of Polysomnographic
Technologists) when I attended a conference
in Los Angeles. I was amazed at the
information and cutting-edge technology
presented, and immediately signed up as a
member. The information provided by AAST
was (and still is) invaluable to me. I have
remained an AAST member ever since and
am currently on the board of directors.

Who has had the greatest influence
on your career?

I have worked with so many wonderful
sleep professionals over the years it
would be hard to name them all. I would,
however, say that Dr. Dennis Hwang has
been the most amazing physician I have
ever had the privilege to work with. He is
truly a leader in sleep medicine and with
his mentorship I have become a much
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better technologist with a wider range of
knowledge. My comprehension of sleep
medicine continues to grow every day
through the leadership of Dr. Hwang and
the amazing research we conduct.

What is the most challenging part of
your profession?
There are many challenges we face each
and every day. Sleep disorders education
is still problematic, not only for the general
population but also for many allied health
professionals and physicians. Most
physicians were never trained in sleep
disorders as it was not part of most medical
school curriculums. Sleep disorders, as
well as behavioral sleep deprivation, is likely
prevalent in the majority of our population,
from pediatrics to adults. Many medical
conditions, such as diabetes, Alzheimer’s,
and cardiac issues are proven to be
related to sleep disorders. It’s extremely
important that we educate the public
and medical professionals to improve
sleep health as a critical component of
improving a person’s quality of life. AAST is
focused on education and has invaluable
information for everyone. I believe that
AAST membership is a wonderful resource
for sleep technologists but also for other
allied health professionals that are involved
in sleep medicine.

What do you like most about
your profession?
Where should I start? Everything! The
growth I have seen throughout the years
is incredible. Through extensive research,
we have dived into uncharted waters and
the results are stunning. Who would ever
have guessed the impact that sleep has on
so many lives? I think of sleep disorders
like a jigsaw puzzle. We must look at
each patient holistically and see how the
person’s sleep health fits into the overall
picture to improve her or his quality of life.
It is very exciting to see the results!!

What do you do for fun on days off?
Living in California provides frequent
opportunities to have a relaxing day by the

ocean and take a stroll on the beach. I also
love reading, being with my friends, going
to and watching sports (especially football),
and spending time with my grandchildren.

What is the biggest change you’ve seen
in the profession since you started?
Professional development of the sleep
technologist! Patients we see in a sleep
center are becoming increasingly complex,
requiring a technologist’s skill level to be
elevated. Overnight sleep testing is not a
task-oriented field and on-the-job trainees
are a thing of the past. Technologists
require strong critical thinking skills, they
need to perform clinical assessments,
and it is crucial that technologists have
a strong understanding of underlying
pulmonary pathophysiology to properly
perform patient assessments. These
complex patients require close monitoring
of ventilatory patterns while they are
sleeping. Technologists are not only
applying basic CPAP but are using much
more complex ventilatory devices.

What are your professional goals in
the next five years?
First and foremost is education! We
always have room to grow, and I feel
we have a responsibility to the public to
provide the highest quality education in
sleep diagnostics and management to be
able to provide the proper care patients
need. Pediatrics is a particular passion
of mine, and this area is continuing to
expand. Technologists must be thoroughly
trained to work with children of all ages
(including premature infants) and provide
the proper care. Children and adults are
very different. Caring for the pediatric
populations requires specific knowledge
and skill that requires investment in
the proper training. I hope that through
my own educational investment, I can
further expand the field and mentor other
technologists such as through speaking
engagements, assisting in workshops, and
other platforms.
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The Importance of Appropriate
Documentation to Support
Accurate Billing
In my Q3 2019 Compliance Corner, Jayme Matchinski and I
reviewed the OIG report concerning estimated overpayments
for sleep studies. The OIG publishes a work plan monthly and
this includes a summary of the latest additions to the plan, the
agencies affected and what healthcare organizations need to be
aware of in order to maintain compliance with standards. Back in
August 2019,the Office of the Inspector General (OIG) published
the latest additions to its Work Plan. I feel I need to circle back on
this to stress the importance of having appropriate documentation
in place to support accurate billing for diagnosis and treatment of
sleep disorders.
Medicare Payments of Positive Airway Pressure Devices for
Obstructive Sleep Apnea Without Conducting a Prior Sleep Study
An OIG analysis of the 2017 Comprehensive Error Rate Testing
(CERT) program for positive airway pressure (PAP) device
payments shows potential overpayments of $566 million. Claims
for PAP devices used to treat obstructive sleep apnea (OSA) for
beneficiaries who have not had a positive diagnosis of OSA based
on an appropriate sleep study are not reasonable and necessary
(Medicare National Coverage Determination Manual, Chapter 1,
Part 4, § 240.4 and Local Coverage Determination (LCD) L33718).
Medicare will not pay for items or services that are not “reasonable
and necessary” (Social Security Act § 1862(a)(1)(A)). We will
examine Medicare payments to durable medical equipment
providers for PAP devices used to treat OSA to determine whether
an appropriate sleep study was conducted.
Medicare policy states that continuous positive airway pressure
(CPAP) therapy is considered reasonable and necessary and is
a covered benefit for adult patients with a positive diagnosis of
OSA. To identify and diagnose OSA, coverage is first limited to a
12-week period and is subsequently covered after a diagnosis
is confirmed. A positive OSA diagnosis must include a face-toface clinical evaluation with documentation that OSA symptoms

are improved with
the use of CPAP
therapy. The treating
practitioner must
document findings
that the beneficiary
used the PAP more
than four hours per
night on 70% of
the nights during a
consecutive 30-day
period anytime during
the first three months
of initial use.
The August workplan is looking specifically at the documentation
of appropriate testing, which includes documentation of the
clinical evaluation. The National Coverage Determination (NCD)
for Continuous Positive Airway Pressure (CPAP) Therapy For
Obstructive SLEEP APNEA (OSA) (240.4) and and Local Coverage
Determination (LCD) for your coverage area outline the criteria
that cover a PAP device for the positive diagnosis and treatment of
OSA therapy. The NCD and LCD both state that coverage requires
a previous order by the beneficiary’s treating physician based
on a sleep test. The sleep test must be one of the following: a
polysomnography (PSG) (Type I study) conducted by a facilitybased sleep lab that follows all applicable State and regulatory
requirements, or an inpatient hospital-based or unattended homebased sleep test using a (HST) Type II or Type III home sleep
monitoring device, or an unattended HST performed with a Type IV
home sleep device that measures at least three channels.
For all PAP devices, beneficiaries who undergo a HST must,
prior to having the test, receive instruction on how to properly
apply a portable sleep monitoring device. This instruction must
be provided by the entity conducting the HST and may not be
performed by a DME supplier. Beneficiary instruction may be
accomplished by either:

Announced
or Revised

Agency

Title

Component

Report
Expected Issue
Number(s) Date (FY)

August 2019

Centers for Medicare
& Medicaid Services

Medicare Payments of Positive Airway
Pressure Devices for Obstructive Sleep
Apnea Without Conducting a Prior
Sleep Study

Office of Audit
Services

W-00-1935823

FY 2020

Chart 1
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Face-to-face demonstration of the portable sleep monitoring
device’s application and use; or,

examination itself and only until the time of reporting of the first
examination for which the practitioner is eligible; or,

Video or telephonic instruction, with 24-hour availability of
qualified personnel to answer questions or troubleshoot issues
with the device.

Active staff membership in a sleep center or laboratory
accredited by the American Academy of Sleep Medicine (AASM),
Accreditation Commission for Health Care (ACHC), or The
Joint Commission (TJC, formerly the Joint Commission on
Accreditation of Healthcare Organizations – JCAHO).

For all PAP devices the sleep test (Type I - IV, Other) must be
interpreted by a practitioner who holds either:
Current certification in Sleep Medicine by the American Board of
Sleep Medicine (ABSM); or,
Current subspecialty certification in Sleep Medicine by a member
board of the American Board of Medical Specialties (ABMS) or
American Osteopathic Association (AOA); or,
Completed residency or fellowship training by an ABMS or
AOA member board and has completed all the requirements
for subspecialty certification in sleep medicine except the
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It is important that all clinical, support and administrative
personal understand that these documentation requirements, for
testing and also for treatment, must be gathered and available
to support billing codes submitted for testing and treatment of
sleep disorders.
Free educational materials are available for health care
professionals on CMS programs, policies, and initiatives.Get
quick access to the information you need at The Medicare
Learning Network®
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