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PROCEEDIL NGS
Wel conme and | ntroductory Remarks

DR CGENCO (Good norning. W are going to
conpl ete the discussion on the classification of intraora
appliances for the treatnment of sleep apnea and snori ng.
First, we have sone introductory remarks by M. Panel a
Scot t.

M5. SCOIT: Again, welcone to our |ast day of the
dental products nmeeting. As Dr. Genco has just stated, we
wi Il continue our discussion regarding the classification of
intraoral appliances for the treatnent of snoring and
obstructive sleep apnea. This is a continuation of
yest erday' s di scussi on.

Yesterday, the conflict of interest statenent was
read into the record.

DR CGENCO Thank you. W wll start with an
overview by Dr. Sandy Shire who is a dental officer fromthe
Dent al Devi ces Branch.

Dr. Shire.

Presentati on by FDA

DR SHRE ood norning, Dr. Genco, panel. Thank
you for the opportunity to share the FDA presentation once
again. This is the intraoral appliances for the treatnment

of snoring and sl eep apnea. W are asking the panel to
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classify these devi ces.

I ntraoral appliances are currently unclassified
for that indication. W are asking the panel to determne
an appropriate classification for these devices. 1In the
context of classifying the devices, there are certain issues
related to the use of these products that we would |ike you
to consi der.

These issues will be presented in the form of
questions at the end of ny presentation. Snoring is both a
soci al and nedi cal problem Heavy snorers and those who
suffer fromCBA are nore prone to cardi ovascul ar di sease
than their non-snoring counterparts. The nost advanced
stage of snoring is obstructive sl eep apnea whi ch can cause
cardi ac, pul nonary and behavi oral probl ens.

Wer eas snoring neans partial obstruction of the
ai rway, apnea neans total obstruction. Qccasional brief
obstructive events are harmless and quite common in the
adult population. It is considered pathol ogi cal when apnea
events | ast over ten seconds each and occur over seven to
ten times per hour.

I n many apnea patients, episodes |ast over 30
seconds each and occur hundreds of times during a night.
Such patients nmay spend half of their sleep tine in total
airway obstruction. The literature indicates that
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significant apnea may occur in 35 percent of snorers.

Traditional therapeutic nodalities for the
treatnent of snoring and sl eep apnea include surgical and
medi cal approaches. The increasing availability of
intraoral appliances provides another option for
practitioners who would |Iike to avoid surgery or CPAP
treatment or who feel that their patient is unlikely to
adopt or benefit fromsignificant |ifestyle changes that
woul d inprove the patient's condition.

O al -appl i ance therapy offers a noni nvasi ve and
reversible treatnent option. FDA review of these intraora
appliances is required prior to marketing. Intraoral
devices are reviewed in the Dental Devices Branch under the
Premarket Notification or 510(k) Program

Revi ewers exam ne the device's extent of clains
and have consistently required prescription |abeling; that
is, that these devices be di spensed under the supervision of
a dentist or a physician. W have been chal | enged a nunber
of times on that point and we hope that the panel takes into
consi der discussion of the suitability of over-the-counter
sal es for these products.

For devices that seek to claimtreatnment for OBA
the Dental Branch al so recommends that the sponsor submt
clinical data to support the safe and efficaci ous use of the
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device. Under the 510(k) program we can request clinica
dat a.

Many intraoral devices have been cleared for
market. The devices fall into three distinct categories.
They are nmandi bul ar-posi tioni ng devi ces, tongue-retaining
devi ces and palatal-lifting devices. Mst of the devices
that we have cl eared have been of the mandi bul ar-positi oni ng
type al though a handful have been of the other two types.

The mandi bul ar - posi ti oni ng devi ces are designed to
nmove the mandible into a nore anterior position and provide
support for the jawat rest. This is intended to create a
| arger air space thereby decreasing air turbul ence and
tissue vibration which is responsible for snoring.

Tongue-retai ni ng devices are intended to increase
airway patency by supporting the tongue in an anterior
position. Palatal-lifting devices are designed to lift the
soft palate, thereby also creating a |larger air space.

The Dental Branch has considered these devices to
be appropriate for prescription dispensing because of the
possibility of mssed di agnoses of nore serious conditions
and, in addition, nuscul oskel etal problens nay occur when
| ay persons attenpt to advance and support the mandible in a
forward position.

Resulting pain or injury to the tenporomandi bul ar
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joint or other orofacial structures could create additional
problens for the patient if the nandi ble is advanced too far
or too rapidly.

The panel will be asked to eval uate whet her
prescription |abeling will be appropriate and what factors
shoul d be considered if over-the-counter availability for
these products is considered. By "those factors,"” | nean
speci al controls such as | abeling.

The panel shoul d al so consi der any speci al
| abel i ng consi derati ons such as precautions or
contraindications. | amsure you all renmenber fromthe
training that you have had this week the differences between
the cl asses of devices. W are asking you to put the device
inclass |, class Il or class |1l based on the anmount of
regul atory oversight you think the agency shoul d suggest for
t hese products.

| can go right to the questions.

[Slide.]

Pl ease consider the follow ng questions during
your discussion of intraoral devices for the treatnent of
snoring and sl eep apnea. Question 1; should the agency
continue to consider all three types of intraoral appliances
for snoring and sl eep apnea--that is, nmandi bul ar
reposi tioners, tongue-retaining devices and palatal lifters-
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-as one category for the purpose of classification? If not,
what features of a device would cause it to fall into a
different category?

[Slide.]

Second question. This questionis in three parts.
In the context of classification and the possibilities for
special controls, please address the follow ng issues in
your discussion: design features. Intraoral nandi bul ar-
posi tioning devices are either of a one-piece or two-piece
design. Devices that are of a two-piece design are
connect ed toget her by various mechani cal neans and can be
separated by the patient in the case of an energency
si tuation.

(ne-pi ece designs generally include slots or
spaces to permt oral breathing. Wat concerns mght be
presented by a one-pi ece design w thout breathing slots or
spaces?

Precautions or risks. Are there special
instructions or contraindications that the panel can
identify related to the use of these devices in patients who
wear full or partial renovable dentures. Are there other
precautions or warnings that could be included in the device
| abel i ng?

I ntraoral devices for the treatnent of snoring and
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sl eep apnea have been cleared for narket as prescription
devices. For this category of devices, would the
classification be the same if the products were di spensed as
over -t he- count er products?

[Slide.]

The third question; should the agency require the
sponsors of intraoral devices that claimto treat sleep
apnea to submt clinical data to support that clain? |f so,
pl ease describe pertinent features for such studies.

DR GENGO Thank you, Dr. Shire. Are there any
comments or questions fromthe panel ?

DR JANCSKY: | amtrying to determne the
direction or the union between snoring and obstructive sl eep
apnea. AmI| correct in that you said that 35 percent of
snorers have apnea?

DR SHRE  Yes.

DR JANCSKY: What about the other directionality,
if you have apnea, are you necessarily a snorer? They seem
to be two sonmewhat distinct things to ne and | amnot sure--

DR SHRE W are tal king about obstructive sleep
apnea. In that sense, and | amgoing to defer to the panel
her e- -

DR FURST: (bstructive sleep apnea can al nost be
t hought of as a nore severe formof snoring. Snoring
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occurs, as you fall asleep, you relax, your throat relaxes,
the airway col | apses, becones snaller and the airfl ow
becones turbul ent causing vibration primarily of the uvul a
and soft pal ate.

As you get deeper into sleep, prinmarily, and as
you relax nore, or if you are |laying on your back, things
col l apse nmore. The airway gets snaller and smaller until,
in many cases, it collapses conpletely. The person is
maki ng an effort to breathe but there is no airfl ow because
the airway is obstructed. That is called an apnea event.

So it isreally a continuumwhere a sleep apnea is
a conpl ete obstruction. A hypopnea, by the way--you may
hear that nmentioned--is an al nost conpl ete obstruction but
there is still sone airflow

DR JANCSKY: So there is some degree of snoring
where you are sure there is apnea; aml correct in that?

DR FURST: Not 100 percent of people with
obstructive sleep apnea snore, but nost of themdo. Al nost
all of them do.

DR JANCSKY: So, individuals, if they are, let's
say, diagnosed with obstructive sl eep apnea mght not,
necessarily, snore.

DR FURST: That's correct, especially patients
who have had surgery for correction of snoring or sleep
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apnea. Many of those patients will be silent apneics.

DR HENDLER The real issue is silent apneics.
Most of the tine--and we are tal king about 99.9 percent of
ti me--peopl e that have sl eep apnea snore. Basically, when
you renove the snoring narker for sleep apnea, you nmake it
silent by either surgery or an oral appliance, you can still
have apnei c events but they can be silent apneic events.

VW talked a little bit about this yesterday. e
of the inportant things that happens that gets patients to
treatment is that their bed partners will hear their snoring
and then, when it stops, they will know that they are not
breathing. So, if they have a silent apneic event, this
can't be picked up by sonmeone easily.

Very frequently, we see patients who cone in and
we say, "Wy are you comng in?" "I feel lousy during the
day because | amnot getting real good sleep but ny wife
told me that | stop breathing while I am sl eeping."

It is the snoring marker that is critically
inmportant in evaluating a lot of these patients initially.

DR JANCSKY: So we actually could use snoring as
a marker and determning sensitivity and specificity of the
di agnosis of apnea if the surgery hasn't occurred?

DR HENDLER It is one of the early clues. W
wll address that, | think, as we go al ong.
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DR CLARK (ne last comment. There is a
condition called upper airway resistance syndrone. There
are no apneas but, because the airway is narrow, you need to
have increasing effort to ventilate yourself. That raises
your sleep |level and then you get subsequent hypersomol ence
or sl eepiness during the day which is somewhat dangerous and
disruptive to your life wthout any apnea at all.

So there is sort of a bridging condition between
t he two.

DR GENCO Thank you, Dr. Qark. Any other
comments or questions?

MR LARSON Just a question. | can see this
heading in a direction to suggest that antisnoring devices
are dangerous because they mask apnea but what percentage of
snorers have apnea? That goes the other way.

DR FURST: It depends on what study you | ook at
but anywhere from 25 to, on sone studies, up to 50 percent
of adults. Mst of these studies have | ooked at adults
mal es who snore habitually will have at | east sone neasure
of sleep apnea, mld sleep apnea. So it is a very conmon
condi tion anong snorers. Even in the studies that suggest
25 percent, it is still a very high percentage.

DR CGENCO W are addressing questions to Dr.
Shire, if you don't mnd. Dr. Hendler is going to give us
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an overview Are there any other questions of Dr. Shire
about our charge?

Thank you very much, Dr. Shire.

Now, it appears that there are nore people in the
audi ence than yesterday, so | would like to ask Pamto go
t hrough the introductions again.

M5. SCOIT: | amgoing to briefly reintroduce our
panel nenbers, panel consultants, and our guests for today.
Acting as our chair is Dr. Robert Genco. He is the
di stingui shed professor and chair with the Departnent of
Cal Biology at the State University of New York at Buffalo.

V¢ have Jani ne Janosky who i s assistant professor
with the Departnment of Famly Medicine and dinical
Epi dem ol ogy at the University of Pittsburgh. W have Dr.
Mark Patters who is the chair of the Departnent of
Periodontol ogy at the College of Dentistry at the University
of Tennessee and Dr. WIllie Stephens who is the associate
surgeon, D vision of Maxillofacial Surgery at Brigham and
VWnen's Hospital.

Dr. Donald Altman is our consuner representative.
He is the chief of the office of oral health with the
Arizona Departnment of Health Services. M. Floyd Larson is
our industry representative and he is the president of
Pacific Materials and Interfaces.
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Dr. Janes Drummond is also with us today. He is a
prof essor of restorative dentistry at the University of
Illinois at Chicago. W also have Dr. Leslie Heffez who is
prof essor and departnent head of oral and naxill of aci al
surgery at the University of Illinois at Chicago.

VW have Dr. Andrea Morgan who is a clinical
instructor with the Departnment of Restorative Dentistry at
the University of Maryland Dental School. And we have Dr.

D ane Rekow who is the chairperson for the Departnent of
Othodontics at the University of Medicine and Dentistry of
New Jer sey.

Qur invited guests for today include Dr. Qdenn
dark who is the chair of the Section of D agnostic Sciences
and Orofacial Pain at the University of California in Los
Angeles. W have Dr. Eric Furst who is an ear, nose,
throat, head and neck surgeon. He is board certified and he
practices in Springfield, Virginia. W have Dr. Barry
Hendl er who is an associ ate professor of oral and
maxi | | of aci al surgery, the director or postgraduate nedical
education and the coordi nator of |aser and cosnetic surgery
at the University of Pennsylvania Medical Center.

DR CGENCQO Thank you, Pam

VW will now have a presentation by Dr. Barry
Hendl er to give the panel and the audi ence an overvi ew of
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sonme of the concepts that we will be dealing with.
Dr. Hendler.
GQuest Presentation

DR HENDLER | would like to thank the panel for
the opportunity of presenting this infornation. W talked a
little bit about snoring and sleep apnea. V¢ are actually
dealing with two issues. One is primary snoring where
peopl e nmake noi se when they sleep and the other one is
obstructive sleep apnea and upper airway resistance.

| think that those two things are actually tied
toget her very strongly because peopl e that snore can have
sl eep apnea as well as just prinmary snoring.

Wen we deal with snoring, we are dealing with
relatively healthy individuals who don't have any of the
signs of poor sleep, excessive daytinme sl eepiness,
headaches, devel op of hypertension, et cetera. But when
pati ents devel op obstructive sleep apnea, not only do they
have significant norbidity associated with their life but
potentially life-threateni ng di sease when you deal with the
types of sleep apnea.

Wien you deal with sleep apnea, you have to think
interns of the use of oral appliances of different types of
sleep apnea. There is mld sleep apnea and that generally

represents patients that have respiratory disturbance
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i ndexes--that is, the nunbers of apneas and hypopneas per
hour of sleep that is |ess than 20.

Then there are peopl e who have noderate
obstructive sleep apnea and their respiratory disturbance
i ndexes are usually 20 to 40. And those that have nore
severe types, 40 and greater.

Al of these patients that have sl eep apnea have
associ at ed oxygen desaturations. Those |evels of oxygen
desaturations are very significant in some patients and | ess
in others. (One of the interesting pieces of literature that
has cone out is practice paranmeters of treatnent of snoring
and sl eep apnea that was devel oped by the Anerican Sl eep
D sorders Associ ati on.

This Anerican Sl eep D sorders Association, it is
ny understanding, was initially developed in the late '70's
for those physicians who were interested in an area that
ot her physicians weren't and that was sleep nedicine. It
evol ved t hrough the devel opnent of the American Board of
Sl eep Medi cine which is recogni zed by the Anerican Medi ca
Associ ati on.

These clinical guidelines were devel oped in 1995.
They were based on an intense literature search to try to
determne the efficacy of various oral appliances. They
devel oped sone very interesting recomrendati ons which |
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would Iike to share with the panel that may hel p you
understand a little bit about how oral appliances work.

The first is, in the diagnosis recomrendation, and
Il will read it verbatim "The presence or absence of
obstructive sleep apnea nust be determ ned before initiating
treatnment with oral appliances to identify those patients at
ri sk due to conpliances of sleep apnea and to provide a
baseline to establish the effectiveness of subsequent
treat nent.

(ne of the things about obstructive sl eep apnea
that actually is a no-brainer is that you can really judge
the efficacy of your treatnent by getting pre- and post-
operati ve pol ysomnogr aphy, their sleep studies.

If you get a pre-treatnent polysomography and it
shows certain data, you then treat your patient and that
pol ysommogr aphy has returned to nornal, then you really have
a very excellent way of determning your success. There is
very little that needs to be done anecdotally.

(ne of the problens is patients comng back to get
repeat sleep studies. ne of the doctors yesterday
nmentioned the fact that insurance doesn't cover post-
insertion pol ysormography in his area. In our area it does
so that when we treat patients, and we have to get post-
operati ve or post-treatnent pol ysomography, insurance
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conpani es cover it.

That is our way of determ ning whether we are
successful in treatnent or not. The treatnent objectives or
oral appliances are the followi ng: for patients with prinary
snoring w thout obstructive sleep apnea and upper airway
resi stance, the objective of the appliance is to just
elimnate the snoring.

| can't tell you how many patients | see. | have
sonme affiliation with the Penn Center for S eep D sorders.
| can't tell you how many patients cone in and tell me that
they haven't slept with their bed partner for six nonths or
a year because they can't sleep because they snore so | oud.
So their real interest is just getting rid of their snoring.

For patients with obstructive sleep apnea, the
desi red outcone includes the resolution of the clinical
signs and synptons of the obstructive sl eep apnea and--and
here is the inportant part--normalization of the apnea-
hypopnea i ndex and oxyhenogl obi n desat urati on.

The indication of oral appliances are fairly clear
and there is significant data that says that they work. Gne
of the things that studies have shown is that ora
appl i ances have a hi gh degree of success in elimnating or
reduci ng snoring but have | ess degree of success in
elimnating obstructive sl eep apnea conpl etely.
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Al patients with noderate to severe sl eep apnea
shoul d have a trial of CPAP first. CPAP is continuous
positive airway pressure. It is a nachine that you wear
that blows air and acts as a pneunatic splint to open your
airway. CPAP is recognized as the best treatnment for al
types of sleep apnea because it can be adjusted to increase
the pressures to get you to breathe nornally.

The problemw th CPAP is conpliance. Patients
don't want to wear it. They don't like howit feels. They
can develop a nasal irritation. They can develop all sorts
of side effects fromwearing the nose mask. It is
cunbersone to carry around. It doesn't |ook real great when
you are sl eeping next to sonebody and you have got a nask on
your face.

So all those issues nmake patients often decline to
even try to use it. But CPAP is actually what can cure
alnost all sleep apnea. So when patients have mld to
noderate sl eep apnea, oral appliances work well. Wien they
have noderate to severe sleep apnea, there are issues of
whet her oral appliances really are the nost efficacious type
of treatnent.

That is when we start thinking about upper-airway
reconstructi ve surgery because nost of the data on oral
appl i ances show that they reduce obstructive sleep apnea 50
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to 75 percent. Wen they do and sonebody has severe sl eep
apnea--let's say their respiratory distress index is 80 and
you drop it down to 40. You have inproved them but they
still have severe sl eep apnea.

| know where we work at the Penn Center, they are
unacceptabl e results fromthe use of an oral appliance. W
try to get patients to have respiratory distress indexes
less than 10 to 15 w th oxyhenogl obi n desaturations not |ess
than 90 in the patients that we treat.

That is not often attainable, but that is our
goal. That is our criteria for success.

O al appliances, according to the Sleep D sorders
Association are indicated for patients with noderate to
severe sl eep apnea who are intolerant or refuse treatnment
with nasal CPAP, as just a way of additionally hel ping them
But they al so nake note of the fact that the use of surgery
is indicated in some of these patients and, actually, there
was somne di scussi on about uvul opharyngopal at opl asty not
bei ng a real successful treatnent for sleep apnea.

Actually, nmost of the studies now show t hat
uvul ophar yngopal at opl asty, in conjunction wth naxill of aci al
surgery, is a nuch stronger way of treating these patients
because it addresses the two prinmary areas where obstruction
occurs, one in the palate and one in the base of the tongue.
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So if you treat both of those areas simnultaneous
with surgery, the success rates are much hi gher

The follow up is very inportant because it says
that the follow up with pol ysormography is to insure the
t herapeutic benefit of oral appliances especially in
patients with noderate to severe obstructive sl eep apnea.
Patients who have noderate to severe obstructive sl eep apnea
who are treated with oral appliances should return for
followup office visits.

Lastly, but not |east, because oral appliances
have side effects such as aggravati ng tenporonandi bul ar
joint problens, aggravating dental problens, oral appliances
should be fitted by qualified personnel who are trained and
experienced in the overall care of oral health, the
t enpor onandi bul ar joint, the dental occlusion, the
associ ated oral structures.

| guess, in summary, we are dealing with a very
conpl ex issue, one that goes fromvery mld snoring with no
associ at ed physical synptons to life-threateni ng obstructive
sleep apnea. One of the things that is inportant is that in
t he whol e real mof oral appliances, there have been no
random zed, controlled studies.

The paper fromthe American Sl eep D sorders
Association found in the literature 300 patients who were
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studi ed, about 300. | have found in the literature

approxi mately 500 patients in total in studies. It was
interesting when | was listening to sone of the stuff on

oral appliances and peopl e were tal king about thousands and
t housands and mllions of inplants placed, | was thinking
about the studies in sleep apnea and oral appliances and how
we can only find in all the literature about 500 studi es.

Al of these studies are before and after studies,
what their pol ysommography was before they put the oral
appliance in their nount, polysomography afterwards. No
random zed, controlled studies at all. Wth tongue-
retai ning devices, there has only been one prinary
investigator and there have been zero studi es of pal atal
lifters.

So what | hope to do is nmake the panel aware that
the renoval of snoring while, in sone cases, an inportant
issue for patients, has a potential for nmany ot her problens
down the road.

This issue of patients, for exanple, self-treating
t hensel ves, getting appliances and putting themin their
nmout h; just inagine the patient who has preexisting
t enpor onandi bul ar joint disease, a reducing click in their
joint, and they are not really sure what that neans. |If
they put an oral appliance in their nmouth, they devel op
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increased TMJ synptons. They are not sure what that nmeans
and they continue wearing it.

| ragi ne the patient who has advanced peri odont al
di sease who puts an oral appliance in his nouth and | oosens
all of his teeth because of it because he doesn't realize
that those teeth won't support the appliance.

So these issues manifest a | ot of our scrutiny.

DR GENCO  Thank you very much, Dr. Hendler. Any
comments or questions fromthe panel ?

DR ALTMAN |Is there sone estinate on the nunber
of people in Amrerican that have obstructive sl eep apnea?

DR HENDLER 3 percent of the total popul ation.
And we actually think it is higher than that. One of the
questions was how nmany peopl e that snore actually have sl eep
apnea. You woul d be shocked at how many peopl e think they
don't have sl eep apnea and they just have snoring, and when
we put themthrough pol ysommography, they find out that they
have significant sleep apnea.

So | think that sone of those nunbers are | ow
This is a disease that is gaining recognition because we are
under st andi ng better how to diagnose it.

DR ALTMAN Can you tell me how nmany people are
currently treated for sleep apnea, how nmany people a year
are treated for sleep apnea?
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DR HENDLER | don't have that.

AUDI ENCE:  Three-quarters of a mllion.

DR ALTMAN  Thank you. | guess the question is |
hear what you are saying but there are, obviously, a |ot of

peopl e out there that are not being treated for sleep apnea;

correct?
DR HENDLER Right.
DR ALTVMAN  What is happening to then?
DR HENDLER What is happening to then?
DR ALTMAN Are they living productive |ives?
DR HENDLER Sone of themare having difficulty

with their lives. Sone of themare having difficulty when
they work, for exanple. They have difficulty with
nmentation, concentration and stuff like that. And they
don't realize why.

DR ALTMAN | guess the problemthat | am havi ng
here is that there are a |ot of people that don't have
partners that sleep with them They have partners that are
probabl y sayi ng "Thank God" when they are not picking up
that this person isn't sleeping.

| see a |lot of people out there that don't have
sonebody that is going to wake themup or turn themover to
a physician or a dentist. So ny question is sort of, "So
what ?"
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DR HENDLER Honestly, | don't think, "So what?"
because there was an article in Chest, which is a referee
journal for pul nonary physicians, which showed that patients
wi th apnea indexes greater than 20 have significantly
increased nortality.

DR ALTMAN  You just told nme that it is 3 percent
but we don't really even know W don't know how many
peopl e are being treated so how do we even know t hat nunber?

DR HENDLER Basically, the study that was done
foll oned patients who had el evat ed apnea i ndexes over
several years and their nortality was significantly
increased. | don't have the study available with nme now

DR ALTMAN But are we saying that if people had
access to a snoring device, that they are sonehow worse off?
There are a lot of people that, if they have a snoring
devi ce and don't have partners, or have partners that are
not noticing they are not breathing, that doesn't nake sense
to ne. Wiere is the harmhere in preventing people from
snori ng?

If they have TMJ probl ens or skel et onuscul ar
probl ens, the presentati ons we had yesterday basically said
if you stop using the Snore Quard, or whatever it is called,
the synptons go away. | guess that is pretty nuch about
everyt hing we have over-t he-count er
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DR HENDLER Basically, if somebody snores and
t hey have nobody sleeping with them they don't know they
are snori ng.

DR ALTMAN That is not true. | have woken
nysel f up from snori ng.

DR HENDLER (h; have you? Maybe you have sl eep
apnea.

DR ALTMAN Perhaps | do, but | ama pretty
heal t hy 40-year-old nan.

DR HENDLER It doesn't matter. |t could be

hurting you.
DR ALTMAN | guess it comes back to, "So what?"
DR HENDLER So what?
DR ALTMAN  Yeah.
DR HENDLER That is your decision. You know
what | nmean? | nean, really, when you say sonething |ike

that, that bothers me because you snore and you wake
yourself up. You may have ot her narkers of sleep apnea and
that you refuse to identify for yourself. It may ultinately
hurt you physically.

If you choose to do that, that's okay. But ny
role is totry to help sonebody |ike you if you seek help.

DR ALTVAN  Wiat about the 42 mllion people that
don't even have insurance. | don't even know if mnedical -
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dental insurance covers it, but they are not going to their
physi ci an or dentist because they can't even afford the
office visit. Let ne liken this to nouth guards.
Qoviously, a nmouth guard fitted by a dentist is better than
the stock nouth guard that you buy at the store.

DR HENDLER R ght.

DR ALTMAN So, obviously, | will concede that a
snoring device fitted by a dentist is different than | could
buy over-the-counter.

DR HENDLER You cannot equi vocate a nout h guard-

DR ALTMAN | don't see why | can't.

DR HENDLER --with sonething that is potentially
dangerous to patients. ostructive sleep apnea is a di sease
that potentially can hurt people.

DR ALTMAN Talk to ne about snoring.

DR HENDLER Wiat about it? Talk to you about
snori ng?

DR ALTMAN |s snoring dangerous to ny health
wi t hout sl eep apnea?

DR HENDLER Primary snoring alone? No. But
there is nore toit. |If you have snoring and sl eep apnea,
it is dangerous. How are you ever going to know?

DR ALTVMAN Exactly. Wat about the 97 percent
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of the American public that maybe has sl eep apnea. Maybe
all of us do and we don't know it.

DR CGENCO | amwondering if we could go back to
Janine's question to sort this out, what is the relationship
bet ween--1 nean, there are people who don't have sl eep
apnea.

DR HENDLER R ght.

DR CGENCO How many peopl e who snore do have
sl eep apnea? Wat is the percentage?

DR HENDLER |, personally, don't have those
figures. | think it is higher. | think it is higher than
50 percent.

DR CGENCO Wth respect to obstructive sl eep
apnea, what are the increased risks? There is arisk for
i ncreased accidents. There is a risk for hypertension.
There is a risk for cardiovascul ar disease. D d | hear
t hat ?

DR HENDLER Yes; there is no question about
that. There are physical risks and there are al so nentation
risks. This is a very inportant public-health issue in
terns of people that are airline pilots, truck drivers.

DR GENCO Dr. Altman, does this help? There is
a group that just snores. Then there are snorers,
per cent age now known but maybe we will get that sorted out
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later, but a significant nunber--

DR HENDLER Significant nunbers.

DR CGENCO --who al so have sleep apnea. |If you
have obstructive sleep apnea, then the risk for heart
di sease, hypertension, accidents go up.

DR ALTMAN | understand that. | guess where |
don't see any proof to me is that we say that the reason why
we don't want to have themw th a Snore Quard i s because
then it would take away the fact that they m ght have sl eep
apnea and we mght not recognize it. That is a bunch of
"mghts" to ne.

How nmany people is that happening to and those few
peopl e that that m ght be happening to, where is the science
sayi ng that whatever that anount of people mght be, what
the detrinment mght be.

You can get anecdotes of pilots and whatever but--

DR HENDLER Again, | will reiterate the study
that shows if you have it and you don't recognize it and you
refuse to recognize it, it is a problem It can hurt you.
You increase nortality if you have sl eep apnea.

DR GENCO  Thank you. Wy don't we address our
questions to Dr. Hendler and then we will go to the industry
presentations. Then we w |l have an open di scussion.

DR JANCSKY: Two question/comments, actually.
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You mentioned the CPAP. The CPAP is used to treat sleep
apnea; am| correct?

DR HENDLER  Yes.

DR JANCSKY: But you woul d not use the CPAP to
treat snoring?

DR HENDLER It can be used for snoring al so.

DR JANCSKY: But it is very unlikely.

DR HENDLER It is unlikely because of patient
conpl i ance.

DR JANCSKY: So CPAP coul d be considered as a
gold standard for the treatnent of sleep apnea?

DR HENDLER That's correct.

DR JANCSKY: Based on your review of the
literature and your practice, have any of these oral
appl i ances been tested using the CPAP as a gol d standard?

DR HENDLER  Yes.

DR JANCSKY: They have been.

DR HENDLER Yes. |In selected cases, in patients
with mld to noderate apnea, oral appliances can reverse
that and cure them Wen you get to noderate to severe
apnea, it becones nore problematical. Actually, sonetines
oral appliances can increase your apnea which is one of the
issues that | didn't address with you and that is that some
of the studies show that oral appliances inproperly placed
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can actual |y nake apnea worse.

DR JANCSKY: For mld to noderate apnea

DR HENDLER Yes. W are really talking about
the patients that really need the hel p.

DR JANCSKY: So for severe apnea, you mght or
you mght not recomrend one of these oral appliances over
t he CPAP

DR HENDLER For noderate to severe, you are
never going to recommend it above the CPAP. CPAP is going
to be nunber one.

DR JANCSKY: But CPAP has a conpliance issue

DR HENDLER That has a conpliance issue. |If the
patients don't use CPAP, then, if they have real severe
apnea, you nmay bypass the oral appliances and go right up to
upper airway surgery or, if they refuse upper airway
surgery, you mght offer it to themas a way of aneliorating
their severe apnea but not getting it back to nornmal. And
that doesn't happen too often.

DR JANCSKY: Aren't we tal king about treating
hypertensi on whet her the patient does or does not have
cardi ovascul ar di sease. Soneone gets a bl ood- pressure
neasurenent, let's treat hypertension. W mght not go into
cardi ovascul ar di sease. Were cardi ovascul ar di sease is
actually the apnea, hypertension mght be the snoring. |Is
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that not the type of nodel that we are tal king about?

DR HENDLER Run that by ne again.

DR JANCSKY: If 1 think about hypertension,
hypertension mght or mght not be there with cardi ovascul ar
di sease. But sonebody could be identified by a
systolic/diastolic blood-pressure rating of having
hypertensi on, hypertensi on being treated not addressing
cardi ovascul ar disease. |Is that what we are tal ki ng about
essentially for snoring and sleep apnea? Is it the sane
type of nodel ?

It mght be there or it mght not be present,
nanmel y the cardiovascul ar di sease or the apnea. That is
sort of the nodel we are tal king about ?

DR HENDLER  Sort of; yes.

DR JANCSKY: So treating hypertension, in itself,
m ght be useful .

DR HENDLER  Yes.

DR CGENCO Any further comments or questions of
Dr. Hendler?

DR STEPHENS: In your experience, what is the
percentage of patients with an RO of between 30 and 40 t hat
have been hel ped with an oral appliance?

DR HENDLER W have a study that we are going to
publ i sh of about 120 patients. | would say that when you
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have RDIs in the range of 30 to 40, probably 50 percent of
t hose are brought down to levels of 10 to 15 so that we
consi der that successful.

DR STEPHENS: |s that percentage the sane as
patients who report synptomatic inprovenent or--

DR HENDLER Wsually it goes hand in hand, but it
mght not. That is one of the reasons that post-treatnent
pol ysommogr aphy is so i nportant because patients--their
paraneters can be nornal and they can still say they are
havi ng troubl e sl eepi ng because they are depressed or
what ever .

DR GENCO Dr. Furst and then | think we are
going to have to start with the industry representatives.

DR FURST: (ne further comrent about that. More
frequently patients will report that their synptons are
"cured." If you do get themto restudy their sleep, they
still have significant apnea. | think that happens nore
frequently than the ot her way.

| just wanted to point out very briefly, again, to
answer your "so what" question, a British study in the early
'80's showed a retrospective of fatal car accidents. It
showed a very high percentage of patients with fatal car
accidents had a history or, in probing famlies and nedi cal
records suggestive of sleep apnea. The conclusion of this
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study was that a lot of fatal car accidents, a very real
public-health issue, may be related to sl eep apnea or upper
airway resistance in those patients, a very big problem

DR GENCO W will nowgot to the industry
representatives and then we will cone back to open conmttee
di scussion and also | wll ask our guests to nmake any
comments at that tine.

Presentations by Industry and Associ ati ons

DR GENCO The first individual fromindustry is
Dr. Dennis Bailey fromthe S eep D sorders Dental Society.
Dr. Bailey?

DR BAILEY: ood norni ng.

[Slide.]

M/ nane is Dennis Bailey. | ama general
practicing dentist in the area of Princeton, New Jersey. |
have a practice that is limted to tenporonmandi bul ar
di sorders, orofacial pain and the treatnment of patients with
sleep disorders. | amalso on the faculty of the University
of Medicine and Dentistry of New Jersey in the Departnent of
O al Medicine.

M/ presentation today is going to be geared
towards bringing you up to speed as far as where the S eep
D sorder Dental Society, which | represent as president
elect, has a position on this particular issue. W feel
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very strongly that the Sl eep D sorder Dental Society and the
Anerican Sleep D sorders Association nmust work in harnmony to
resol ve this probl em

[Slide.]

What | want to do in a very short period of tine
istry toreviewwth you sone of the present infornation
that we have as it relates to oral appliance therapy.

[Slide.]

Snoring and sl eep apnea is obviously the target of
t hi s di scussi on.

[Slide.]

What we nust understand as we | ook at these slides
and under stand about sleep architecture--and it is sleep
architecture that is actually affected and what is seen
bei ng af fected on pol ysommogr aphy.

Time does not permt ne to go into the intricacies
of pol ysommogr aphy because it is a very intricate science.
But the basic bottomline is that what you are seeing here
is that non-REM sl eep and REM sl eep are two di vi ded
categories of sleep issues.

Delta sleep, which I call your attention to at the
very bottomthere, which is slowwave sleep, is the
restorative sleep phase that nost of us hope for on a night-
by-ni ght basis. Wen we are deprived of that phase of

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




vr

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

38

sl eep, we are deprived of health.

The deprivation of delta sleep or slowwave sl eep,
is what commonly occurs when sleep is interrupted by
condi ti ons such as sl eep apnea and snori ng.

[Slide.]

The key issue here, as | amlistening to the
rhetoric that is going on this norning, is we nust
under stand one basic premse and that is that we, as
dentists, are treating a nedical disorder. That is
paranmount to understand. W are not treating a dental
di sorder.

The devices that we are going to tal k about that I
amgoing to show you briefly are geared towards the
treatnent of a nedical problem Wat you al so nust
understand is that our peers in the nedical field, the
medi cal students, get approximately, at the uppernost |evel
in 1997, two hours of education in the sleep field.

| recently attended the New Jersey Sl eep Society
nmeeting and the head of the Sleep Society from Robert Wod
Johnson Hospital spoke. He is addressing this issue because
this is a very significant issue.

As | listened to Dr. Altnan's questions concerni ng
snoring and sleep apnea, | nmay have snoring, | nmay not have
apnea, it all goes back to the case that many tinmes the
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physi cians are not adequately educated to pick up this
disorder. | also want to point out to you that yesterday
t he gentl eman who spoke regardi ng oral appliances and,
basi cally, conparing that to bl ood pressure was an excel | ent
conpari son.

However, he mssed the point. The point is that
t he conparison of the bl ood pressure being recogni zed by the
denti st does not mandate the dentist to treat it. Wat it
does is it nandates the dentist to help that patient seek
treatnent. The sane is true of snoring and sl eep apnea.

[Side.]

VW notice sone of the clinical signs and synptons.

These have been di scussed this nmorning. They were di scussed
yesterday. | amnot going to go into them You can all
read this slide on your owmn. And they vary based upon the
severity of the problemand the I ength of duration that the
probl em has actual |y exi sted.

Many patients will have these probl ens worse at
certain times of the year and they will dimnish at other
times of the year; for instance, during allergy season,

t hese probl ens beconme nore pronounced. During the
wi ntertine, these problens becone nore pronounced.

So we can find patients who will have varying
degrees of their hypersomnol ence or their sleep apnea or
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their snoring based upon certain seasonal variations. In
addition, we have discussed t he physiol ogi c sequel ae that
can occur wth this. Again, | amnot going to go into al
of these particular conditions, but we recognize that they
do occur.

There is a great debate as to whether or not
primary snoring or sinple snoring actually does have sone
i npact upon health. There are varying articles that
describe that there may be sone conditions, cardiovascul ar,
cardiorespiratory, that arise fromthis particul ar
condition; that is, sinple snoring.

Avail abl e research indicates that there is
variability of the effectiveness of the devices. But there
is also variability in the effectiveness of CPAP, not when
it iswrn by inthe variability of it being worn. That is
one of the issues that we, in the S eep D sorder Dental
Society, feel we have the greatest anmount of inpact in that
we can provide efficacious information that is going to
all ow us to understand that these devices do, in fact, have
sone inpact upon the inprovenent of the patient's condition.

[Slide.]

Cal appliance therapy, | want to go into. This
is a cartoon that renders the patient having an apneic or
hypopnei c attack. You can see that the soft palate, the
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tongue, the oral - pharyngeal and nasal - pharyngeal airway are
col | apsi ng.

[Slide.]

Here we see the patient wearing an oral device.
This woul d be, obviously, a mandi bul ar-repositioning device
or advancenent device and it hel ps to enhance the airway.

It brings the jaw forward. It brings the tongue forward and
hel ps the patient to breathe better during sl eep.

[Slide.]

The ASDA clinical guidelines were established. |
provi ded those for you in a packet that was sent to the FDA
on Cctober 17 for purposes of elucidating to what Dr.

Hendl er just recently discussed with you. The ASDA

gui del i nes were done in concert with studies and eval uati ons
that were geared towards | ooking at oral appliances to nake
adequat e deci sions as to how these appliances apply to the
various types of conditions that are treated; that is,
snoring versus sl eep apnea.

You can see the indications there as well as | can
and these have been discussed w th you.

[Slide.]

ASDA clinical guidelines further go on to talk
about nedi cal assessnent w th pol ysommography for noderate
and severe sleep apneic patients. Cbviously, this is the
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recommended approach. As we all are aware, recomrended
approaches don't al ways have the favorabl e outcone that we
woul d |1 ke.

[Slide.]

How do they work? Well, oral appliances are worn
in the nouth during sleep to prevent the oropharyngeal
tissues in the base of the tongue fromcoll apsing and
obstructing the oral airway. That is the basic premse from
whi ch we are functioning.

However, we are beginning to find that there nay
be sone other functions that these devices provide.

[Slide.]

O al appliances may function in three basic ways.
They may reposition the nmandi bl e, tongue and soft pal ate, as
well as the hyoid bone, bringing it forward with the
di ssoci ated nmuscul ature. They stabilize the nmandi bl e,
tongue and the hyoi d bone and they can increase baseline
geni ogl ossus activity.

There are various categories that have been
di scussed. W have di scussed nandi bul ar repositioners,
tongue retainers or tongue-retaining devices. The |ast two,
soft palatal lifters and tongue posture trainers, are
basi cally not considered any |onger. SDDS does not really
feel that these particular types or categories of appliances
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are efficacious in the treatnent of snoring and sl eep apnea.

[Slide.]

What do they | ook Iike? Wat do the oral
appliances actually ook like? This is one type of ora
appliance. | thought it would be prudent to bring a few
slides that woul d show you what sone of these various
devi ces | ook |ike.

Many of themare basically splint-1ike or splint-
type appliances. Some |ook very simlar to sinple nouth
guards or night guards but they are basically designed to
advance the nandi bl e.

[Slide.]

This is one type of appliance that brings the
mandi bl e forward. The pieces are not |ocked together except
for a stylus pin whichis difficult to see in the mdline
and allows for sone freedom of novenent of the jaw

[Slide.]

This is another type of appliance that very
simlarly works by advancing the nmandi ble, allow ng the two
conponents sone nobility so if the patient is a bruxer, a
cl encher or has sone type of parafunctional activity during
the night they can still naintain that activity.

[Slide.]

This is another view of the same appliance.
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[Slide.]

This is a Herbst appliance. This is a nodified
orthodontic appliance which has found its way into the sleep
area for purposes of mandi bul ar advancenent.

[Slide.]

Anot her device called the PMpositioner. | am
runni ng through these very quickly just so you can get a

bi rd' s-eye view of what sone of the various devices | ook

like.

[Slide.]

This is the tongue-retaining device. This works
differently. In nost instances, no repositioning of the

mandi bl e but the tongue is placed forward into that bul b you
see to the left of the appliance sticking out fromthe
mouth. The patient takes and sticks their tongue into the
bul b, presses on the bulb exuding any air that is there and,
voila, suction is formed hol di ng the tongue forward.

[Slide.]

This is another type of mandi bul ar - advancenent
appliance simlar to sone of the orthopedi c type appliances
t hat have been advocated in orthodontic therapy. This
particular one, in fact, was designed by an orthodontist in
Honol ul u, Hawai i .

[Slide.]
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VW see the effectiveness of oral appliances here
in terns of apnea i ndex bei ng decreased and RD s being
decreased. This is basically just an average study out of
30 research studies that were conducted from 1982 to 1992.
You can see that there is a significant reduction froman
apnea i ndex of 48.9 down to 22.3 and there is an RD
reduction from40.5 to 18.7.

[Slide.]

VW do know that they are effective. W know t hat
they are nore effective for snoring than they are for sleep
apnea. W know that we can get patient's apnea index and
respiratory distress index down. W know that they are not
totally effective. W know they don't cure the problem

Many devices that are out there for treatnent
don't really cure the problem They manage t he probl em and
that is our goal is to inprove or enhance the quality of
life for the individual for whomwe are seeking treatnent.

[Slide.]

This is another study. This is fromA an Lowe's
study dealing specifically with the Kl earway appliance
showi ng the reduction that has occurred in RO and apnea
i ndex before and after. You can clearly see that there has
been i nprovenent. You can also clearly see that there has
not been necessarily a cure.
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[Slide.]

Periodic followup is indicated. It is the
recomendati on of the Sleep D sorder Dental Society in
concert with the Arerican S eep D sorders Associ ation that
there be recurrent nedi cal assessnent nmuch as there woul d be
for any of the dental diseases that we treat whether it be
peri odontal di sease or what have you and, of course,
reeval uation froma dental point of view

[Slide.]

V¢ are very concerned about contraindications that
can occur. W know that we don't want to treat patients who
al ready have ongoi ng systemc problens that coul d be
wor sened by the utilization of these devices. Particularly,
they are not advocated for patients who have central sleep
apnea.

Keep in mnd, please, that apnea has three
different categories. Apnea is nmade up of obstructive sleep
apnea, central apnea and what is called mxed apnea. That
hasn't been di scussed here that | have heard. It is prudent
to understand that m xed apnea is a conbi nati on of
obstructive and central apnea.

Central apnea is the lack of respiratory effort.
Appl i ances are not indicated for that particular type of
sleep disorder. So even the patient who snores and has been
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told that they stop breathing may, in fact, not be an
obstructive apneic. They nmay actually be a central apneic

but may not recognize it.

Up until recently, | always, when | |ecture on
this topic, have said, "Well, central apneas are not that
frequent." Lo and behold, | amlecturing with a sleep

physi ci an from Puebl o, Col orado, |ast year, out in Pueblo
and, don't you know, that he contradicts ne because he says
that, at high altitudes, they find that they have nore
central apneics than they actually have obstructive apneics.

So there is a consideration that nust be given
based upon geography and certain other prevailing conditions
as well. W know that we nust be very cautious about the
use of these devices with our TMI-type patients, with
pati ents who have poor dental status.

The issue of denture patients and partially
edentul ous patients comes up and that requires significant
i nsight and nodification of these devices based upon our
dental expertise and, of course, the patient who | acks
notivation. It takes sonebody who is notivated to use these
devi ces, whether it be CPAP or an oral appliance.

[Slide.]

Common side effects deal with excessive salivation
which is usually transient in nature. W know t hat
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t enpor onmandi bul ar joint problens can arise w th mandi bul ar -
posi ti oni ng devices, with devices that sinply open the nouth
or alter the occl usion.

VW know that sone patients will conplain of a dry
nmout h, particularly those who are nouth breathers. W know
that there nay be soft-tissue irritation with sone devices.
There may be also irritation to the tongue. There nmay be
sonme bite di sharnoni es upon renoval of the appliance due to
the repositioning that is taking place and sonme of the
muscul oskel etal input that is there in the nmandi bul ar
posi ti oni ng.

More uncommon conplications deal wth significant
TMJ di sconfort or dysfunction and very pernanent occl usa
changes. But there have been sone reported and they need to
be | ooked at on an ongoing basis. This isn't sonething that
soneone puts in their nouth and then wal ks out the door with
and you never see them agai n.

[Slide.]

The summary is that oral appliances are highly
effective for treatnent of snoring and they are variably
effective, as Dr. Hendler has pointed out, for the treatnent
of GBA. What is inportant is for us, as dentists, and | am
tal king about the Sleep D sorder Dental Association and what
we have as our goals, is for us to help our physician
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counterparts working in concert wth themto ascertain those
patients that are going to have the nost optinum out come
with the utilization of such a device.

[Slide.]

This is the mssion statenent of the S eep
D sorder Dental Society. This was also included within the
packet of information that was dissemnated to you. In
addition, | want to point out that you were al so sent a copy
of a random zed crossover study dealing with CPAP and ora
appl i ances that was published in the Journal of Chest
recently.

There are nunerous, nunerous articles that are al
over the literature, nostly in the nedical literature, that
are well-controlled studies. This is a new area for us.

The Sl eep D sorder Dental Society was founded in 1990 and we
are a snmall group of dentists who have a vested interest in
hel pi ng those patients who have this nedical disorder

Qur goal and mssion over the next years and
decades as we approach the mllenniumis to basically have
input into this science to help the patients and to provide
the nost authoritative and conplete treatnent that we can
working in concert with our medi cal counterparts.

|, again, want to point out that, as a nenber of
the SDDS and representing that body, that group--1 want to
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make you aware of the fact that we have, as one of our
charges, the establishment of a certification process for
not only our nenbers but every dentist that nakes these
devices, a certification-type process not to say we are
speci alized, or we are special, or we are certain
individual s that have certain credentials, that we have
shown sufficient know edge in the area of both the nedica
side as well as the oral appliances and dental side, that we
have the expertise that is necessary to interface wth the
sl eep physicians, with the physicians who recomrend t hese
devi ces, whether they be internists or otorhinolarygol ogi sts
of what have you and, in addition, show proficiency in
dealing with the problens that can arise with utilization of
t hese devi ces.

| thank you for your attention. | believe that
was the |ast slide.

DR CGENCO Thank you very much, Dr. Bail ey.

Any comments or questions fromthe panel ?

DR HEFFEZ: You nentioned that there are two
appliances. D d you say the palatal lifters and the tongue-
retaining devices are no | onger considered by your--

DR BAILEY: No; the tongue-nodification devices.
The devi ces basically were designe