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LOS ANGELES (Reuters) - The number of obese U.S.
adults rose in 16 states in the last year, helping to
push obesity rates (BMI > 30) above 30 % in 12 states!
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«resulting in "fatal cardiac arrhythmia," said Dr. Mike Sullivan, the medical
examiner for Mecklenburg County....sleep apnea may have been a factor.

-
Reggie “Minister of Defense” White

age 43 (1961 - 2004)

"It's a 100 percent difference," Harvin said. "I'm not waking up groggy. I'm waking up
feeling refreshed and ready to go. So like | said, hopefully that's it.”

Harvin said he's no longer taking medication for the migraines.
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Increased prevalence of sleep-disordered breathing among professional football
players. NEJM. January, 2003.
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Introduction

The geniogossus (GG) muscle is a potenta therapeutic
et for he treatment of cbstruciive sleep apnea (OSA]
as its activation causes tongue protrusion and stfening
and dision of the phanyges aivay, Ths can be
stimuiation of fts molor nerve, the
ipoglossal nerve (HON)
This study repors the first cincal trial of a new
generation implantable HGN stimulation therapy system
(HGNS®, Apnex Medical Inc, St Paul, MN, USA) for
paients With OSA,

Interim study results (6 months folow-up) are presented.

Methods

Study Design: Sgle arm,open abel, underiaken at &
Austraian

study Patipents: 21 paterts (14 maes) vt
. had faled CPAP
e S50y e 3495, M 5584 kg
Tange 3738y

was nftated approx. 30 days post-
\mp\:nl(ﬂgules!&?) In-aboratory sieep studies were
n 1,9 and & morits e mplnt
Buestiomates were completed before.an
st el and i ncluded: Egvorth Sleepness
Soale (ESS)
Gstonrars [FO5G) Cagry Sep Aoren Cualy of
Life_Index (SAQLI) Pitsburgh Sleep Qualiy Index
(PSQI); and the Beck Depression Inventory (BDI).

Primary End-points: Mear e from baseine in
popnea index (A) and FOSQ. at & and 6.
months.

www.APNEXmedical.com
www.sleepapneatrial.com

- Electricalsignals were generated by an implanted
neurostimulator and deiivered to the HGN via an
implanted cuff slectrode. Respiration was monitored via
implanted thoracic impedance leads.

 Stimulation was delivered immediately prior to- and
during the inspiratory phase of respiration.

Figure 2. Intra-operative Stimulation

+ Correctcuffplacement was verified intra-operatively by
fluoroscopic assessment of upper ainvay opening
during bief stimulation

Results

Patients vere followed for 142842 nights (range 52-

226)

+ Therapy was used a mean of 89415% of nights (range

47-100%) for 622 hrnight (range 2.8 hs).

+Two serious device-related adverse events oocurred:

an infection requirng device removal and a stimuation
lead cuff disiodgement requirng replacemen.

Figure 3: Apnea Hypopnea Index
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« Severity of OSA decreased at 3 and 6 months (also see
Table 1),

« At 6 months, the AHI in those with a BMI<35 (n=13)

was less than those with a BMI35 (1=6) (1428 vs.
32424 eventsih, respectively, P=0.03).

Table 1: Polysomnography.

- Daytime sisepiness and function improved.

CONCLUSIONS.

« Treatment of OSA with tis implantable HGNS system
is a safe and effective way lo reat individuals with
mgerse o severs OSA who have aled o 6o ok
ets e sl

it vih 2 BMS ettr AHI response.
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crouding may be a predictor of poor therapeutic

- Compiiance vith the therapy s high.




About HGNS® Therapy

0o € -
During each breath, the

system delivers a signal y
to the hypoglossal nerve The hypoglossal nerve
activates the key muscles of

" 5 the tongue, which helps keep
\Z the airway open during sleep
|’§'§n;x

The Apnex HGNS

neurostimulator is .
programmed to > During sleep_, the
deliver therapy system monitors
according to the breathing using

patient’s sleep the respiration
schedule sensing lead

Therapy starts/stops according to
the patient’s programmed sleep
schedule, or it can be turned on/off
as needed through a controller

Outline

Background
— OSA basics
— Hypoglossal nerve stimulation for OSA

APNEX Trial specifics

Case examples

Questions/Discussion




Obstructive Sleep Apnea

Complete cessation of airflow x10 seconds...or
longer

Continued respiratory effort
Occurs > 5x per hour

Usually a decrease in O, Saturation >4%

Obstructive Sleep Hypopnea

30% reduction in airflow x10 seconds
Continued respiratory effort

Decrease in O, saturation >4% (or >3% if effort
reduced by 50%)

Combined with apneas = Apnea/Hypopnea Index
(AHI)

— <5 =“normal”

— 5-15 = “mild”

— 16-30 = “moderate”

— >30 = “severe”

Does NOT take into account O2 desaturation...
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OSA and Cardiovascular Risks

General
— 15 million Americans with OSA
— Most do NOT know that they have this...

50% of OSA pts have HTN
30% of HTN pts may have OSA

Pts with more severe OSA, difficult to
control BP, and better CPAP compliance
do the best

Heart Failure
— 11 -37% of CHF pts have OSA
— Less often c/o sleepiness
— Men >women
— >50% if diastolic failure

Stroke
— Difficult to study without bias (survivors)
— Higher incidence immediately afterwards
— AHI > 20 may be higher risk

— 10 yr f/u after stroke shows higher
mortality in pts with OSA

Arrythmias
— 50% of OSA pts display some type
— Non-sustained V-Tach, sinus arrest, 2"
degree av-block, frequent PVC’s (>2 per
min)
4x risk for atrial fibrillation

¢ 82% of recurrence in 1 year after
cardioversion if left untreated

¢ Half that % if treated with CPAP

Increased risk for sudden cardiac death in
the early morning hours (NEJM)

Pulmonary HTN
— AHI>20=20%
— Usually mild, rare to have PAP > 35mmHg

End Stage Renal Disease
— Small series, 40-60%




The Epworth Sleepiness Scale

How likely are you to fall asleep in these situations?

Sitting and reading

Watching TV

WN = O

Sitting inactive in a public place(e.g. in a theater or mtg)
Sitting quietly after lunch without alcohol

Sitting in a car as a passenger for 1 hour without a break
Lying down to rest in the afternoon when able

Talking to someone

In a car, while stopped for a few minutes in traffic

“STOP-BANG” Questions

snoring

tiredness
observed apneas (ask sleeping partner)
pressure (HTN)

body mass index ( 235 kg/m?)

age (> 50 yrs)

neck circum. ( 2 16" women; 2 17" men)
gender (male)

*Sensitivities at AHI cutoffs greater than 5, 15, and 30 = 83.6, 92.9, 100%




Background Research
HGNS Therapy

Background Research — HGNS Therapy

Kezirian, E.J., et al.; Electrical stimulation of the
hypoglossal nerve in the treatment of obstructive
sleep apnea. SleepMed Rev 14(2010)299-305.

CPAP is the primary Rx - but 40-50% of patients fail due to
compliance issues or refusal

Upper airway occlusion in OSA has been attributed to decline in
pharyngeal neuromuscular activity occurring in a structurally
narrow airway

Surgical treatment focuses on correction of anatomic
abnormalities, but potential role exists for activation of upper
airway musculature.




Background Research

» Animal studies - dogs, cats, rats

» Inserted needle electrodes, and even
bilateral HGN cuff electrodes.

» Beagles helped determine the "best"
innervation (ie, tongue protrusor muscle =
genioglossus)

Background Research

Human Subjects
» began in late 1970's — generally a failure

> late 1980's began to show some promise, with a
decrease in AHI but still daytime hypersomnolence

» difficult to reproduce in further studies

» major problem was the arousal associated with
placement of the leads on superficial areas
(submental/submandibular) areas

»1990’s research helped fine-tune which nerve fibers
worked the best, leading to studies done on
implantable HGNS by Medtronic, Inspire Medical
Systems, and Apnex Medical in the mid-2000's
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Background Research

» Stim frequency: 50-100Hz to produce tetanic contraction
of the genioglossus

» Stim amplitude: 15-40V
» Stim duration: 0.2-1.0ms

» Timing of the stimulation should occur at the beginning of
inspiratory effort - for every breath (ie, no hysteresis)

» Prevention of arousal: the hypoglossal nerve is a purely
motor nerve, which should selectively recruit the
genioglossus muscle and reduce risk for "sensory”
arousals.

Background Research

» Patient selection may be key: "coupling effect"
of the genioglossus muscle for some patients
» a non-neural interaction exists between the upper
airway segments

» think: when the tongue moves forward, the soft palate
moves upward, and the posterior oropharynx opens wider

> allows for this type of device to work for patients
who have more than just tongue base obstruction




Background Research

» 8 patients in early study: 4 centers, 1996-1997
»> 36-57 y/0; BMI 28.4 +/- 4.5kg/m?; AHI 50
> followed for 6 months - PSG done at 1, 3, 6 and 12
months
» AHI dropped to 20

» better sleep architecture, with an increase in N3
(deep) sleep, no arousals from the nerve
stimulation, and no complaints of tongue pain,
atrophy, etc.

Implantable System \

Hypoglossal
Nerve

Stimulation
Lead

N

Fig. 1. Schematic representation of the inspire™ I system for hypoglossal nerve
stimulation in OSA patients. The stimulator (implantable pulse generator-IPG) is
connected to the respiratory sensor by means of a sensor lead. A stimulation lead
connects the stimulator to the half-cuff electrode around the hypoglossal nerve,
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Fig. 3. Effect of HGN stimulation on AHL NREM and REM AHI at baseline, 1 month, 3
months and 6 months after implantation and at last follow-up.

Apnex Ongoing Research Trial




100 interested candidates
(Patient Recruitment)

l

20 (20%) meet initial qualifications

16 (80%) talk ta sites

10 (60%) office visit
5 (50%) sign informed consent
2 (40%) pass Endo, IJE and PEG
2 Enrloiled

Obstructive Sleep Apnea (OSA)

o Common sleep disorder in which breathing is briefly and
repeatedly interrupted during sleep

o Occurs when the tongue/surrounding tissues block the airway
during sleep

o OSA can cause breathing to be paused from several seconds to
over a minute

Open airway Blocked airway causing

s s int ted breathi
Apnex® Clinical Study e CONFIDENTIAL




OSA Health Risks

o In addition to excessive daytime drowsiness and fatigue, OSA
sufferers are at risk for serious health conditions

Increased Risk of Having Cond
with Untreated OSA*
Motor Vehicle Accidents 2t06.7

Occupational Accidents 22

Coronary Artery Disease 1.2t054

Stroke t.6to3:1
High Blood Pressure 29
Congestive Heart Failure 24
Type 2 Diabetes 1.5
Death 38

* Compared to Normal Healthy Population

Apnex® Clinical Study CONFIDENTIAL

OSA Treatment Options

Lifestyle changes

Continuous positive airway pressure devices (e.g. CPAP)
Oral appliances

Surgery

Apnex® Clinical StUdy CONFIDENTIAL




Apnex HGNS Surgical Procedure

o The device, which is similar to a §§e~\
pacemaker, is implanted under the skin
below the collarbone

One small wire is connected to the device;
is implanted under the skin; and attached

to the hypoglossal nerve which is located

in the neck area

Another small wire is connected to the
device and has two parts that are
implanted under the skin by the ribs

Transition
Section

éigmoid Section
Stimulation Lead (STL)

Lead Body

Proximal
5 3 Connector Assembly
[




HGNS Programmer System

Apnex HGNS System® — Procedures & Use
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Apnex HGNS Surgical Procedure

o General anesthesia
o The surgical procedure takes about 2 to 4 hours
o Overnight hospital stay required for the study

Apnex Feasibility Study

Conducted in US and Australia
32 patients enrolled (29 have completed 6-month follow-up)
Key eligibility requirements:

v AHI between 20 - 100

v BMI <40

Results shown:

v Baseline (prior to HGNS therapy) compared to after 6 months
of HGNS therapy

v All feasibility study patients and a subgroup of patients that
meet the new Apnex Clinical Study criteria




Apnea Hypopnea Index (AHI)

Baseline to 6-months

Moderate ¥ Baseline
OSA

¥ 6 Months

All Patients Apnex Clinical Study Criteria

* HGNS significantly reduced the number of times sleep was interrupted each hour

Epworth Sleepiness Scale (ESS)

Baseline to 6-months

Excessive
Daytime
Sleepiness

¥ Baseline
¥ 6 Months

All Patients Pivotal Study Criteria

* HGNS reduced how sleepy patients felt during the day to a near normal level




Functional Outcomes of Sleep Questionnaire (FOSQ)
Baseline to 6-months

B Baseline

B 6 Months

All Patients Pivotal Study Criteria

* HGNS improved patients’ ability fo function during they day, with an increase of
2 points being a clinically significant change

Commonly Reported Complications

Temporary post-operative nausea and vomiting

Temporary post-operative pain, or discomfort in the areas of the surgical
incisions

Superficial surgical site wound infections

Transient tongue irritation or abrasion from tongue rubbing on teeth
Occasional tongue muscle soreness upon awakening in the morning




The Apnex Clinical Study

o The Apnex Clinical Study is evaluating whether Apnex HGNS
Therapy is safe and effective in treating patients with moderate
or severe OSA

Clinical studies must conform to strict rules set by the U.S. Food
& Drug Administration (FDA) designed to protect the rights and
safety of study participants

Qualification Criteria

To participate in the Apnex Clinical Study, participants must
meet certain eligibility requirements, including:

v Age21-80
v" Diagnosis of moderate or severe OSA

Additional qualifications required for the Apnex Clinical Study
will be determined by the study doctor




Study Groups

o Ifyou qualify for the study after the Baseline Visits, you will be
assigned to a Study Group

o You will be assigned by chance to one of the following groups:

= Treatment group (2 out of every 3 patients)
Patients in this group will have their HGNS® system turned on 1
month after the implant procedure

Control group (1 out of every 3 patients)
Patients in this group will have their HGNS system turned on 7 months
after the implant procedure (the system will remain off until then)

o You will be told to which group you were assigned 1-month after
your HGNS implant procedure

Study Design

Prospective, randomized, parallel, two-group, contr  olled
multi-center clinical study
2:1 Randomization (Treatment : Control)
All subjects receive HGNS System ®
Treatment: On at 1 month, remains on throughout stu dy
Control: Off until the 7 month visit, then turned o n for duration of
study
Blinding of subjects and investigators is not possi o] (<]

PSG studies will have identifying information remov ed to minimize
bias in the assessment of data contributing to the primary
effectiveness endpoints

PSG Core Lab will be blinded for scoring of all PSG s
Sample size: Up to 132 subjects enrolled and impla  nted

Results reported at 12 months of therapy, five year follow-up on
all subjects

15 US sites and up to 5 OUS sites




Endpoints

Primary Effectiveness Endpoint #1
Proportion of subjects that meet the responder defi nition.
It is hypothesized that the responder rate inthe T  reatment Group will
be significantly greater than the responder rate in the Control Group
at six months post-implant.

Primary Effectiveness Endpoint #2
Proportion of subjects in the Treatment Group that meet the
definition of a responder at 12 months post-implant '
It is hypothesized that the observed responder rate in the Treatment
Group at 12 months post-implant will be statistical ly >509

A responder is a subject that has:
An apnea-hypopnea index (AHI) < 20*, and > 50% reduction in AHI from baseline AND
A reduction in oxygen desaturation index (ODI 4%) o  f > 25% or an ODI 4% of less than 5
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HGNS Therapy
Local case example
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Hours 7

Sleep Stages

I
0

i [

Apneas/Hypopneas

v i o =K Tie 2
: "r'“'“"W'“W'"mewﬂ‘wrr‘mmw-~-~“—‘"'mﬂ-mwwm~w

L T TR T -
Houns T + 5

Oxygen Saturation

Hours T

Body Position




Date: Mon, May 14, 2012
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Case 1 = “Howe Special”

64 y/o female
Pre-op left knee replacement
Neck Circ =18 in
BMI =54
ESS=13/24

Sxs: 4-drug HTN

6 month PSG
AHI =11
Sat = 89%
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Split-Night Study
AHI =76
61%

Bi-PAP = 21 / 17cmH20




“Before”
Supine + REM Sleep
45 second apneas...with desats to) 77%
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“After”
Supine + REIVI Sleep
CPAP/at 10cmH20) satsi=98%
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Conclusions

“After” Picture
Using CPAP every night

“Before” Picture
Severe OSA and




About HGNS® Therapy

During each breath, the

system delivers a signal

to the hypoglossal nerve The hypoglossal nerve
activates the key muscles of
the tongue, which helps keep
the airway open during sleep

The Apnex HGNS

neurostimulator is .
programmed to During sleep_, the
deliver therapy system monitors
according to the breathing using
patient’s sleep the respiration
schedule _ sensing lead

Therapy starts/stops according to
the patient’s programmed sleep
schedule, or it can be turned on/off
as needed through a controller

Sleep and
oxygen are
good for you.
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