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1. ABBREVIATIONS

BMI: body mass inax

Cl: confidence interval

CEC: clinicd eventscommittee
EMC: eledromagnetic competibili ty
EMI: EnteroMedics Inc.

EWL: excess weight loss

ITT: intent to treat

LVCF: last value carried forward
MRI: magnetic resorance imaging
OUS: outsideUnited States

PAS: postapproval study

PP. per protocol

RNR: rechargeable neuroregulator
SAE: seriousadverseevent

SD: standard deviation

TBL: total body weight loss
VBLOC: vagal blocking thergpy
%EWL: percent excessweight loss

%TBL: percent total body weight loss
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2. INTRODUCTION

Theapplicant, EneroMedics Inc. (EMI), has sibmitted apremarket applicaion (PMA), P130019 for
theMAESTRO Redargeale System. Thepurposeof this FDA exeautive sumnary is to present
information relating to thesafety and efficacy of the MAE STRO® Redargeable System, an abdaminal
vagus nerve neuromoduator which delivers vagal blocking (VBLOC) MAESTRO® Theray.
Currently, there are no legally marketed vagal neuromoduktion devices for treament of morbid obesity.

Pivotal studies were conducted uncer theinvestigational device exemption(IDE, GO7002% The PMA
application includes information regarding theresults oftheclinicd trias, as well as device design,
predinicd data (including animal study data), and post narket approval data colledion plans.

This daument provides asumnary of FDAGs review of the P130019, hghlighting areas where Panel
expetrtiseis being solicited. It includes a brief description of thedevice, and an owerview of the
predinicd and clinicd studies conducted by EMI. Theadvisary panel is being convened to disussthe
clinicd data collected to demonstate safety and efficacy in suppat of PMA approval for thisfi ifstof a
k i ndevice

3. REGULATORY HISTORY

ThePMA, P130019, las keen reviewed by the Office of Device Evaluation, Division of Reproductive,
Gastro-Renal and Urologicd Devices within theCenter for Devices and Radiologicd Hedth of the Food
and Drug Administration. A chronology of thekey milestores withresped to this pemarket approval
applicaion is povided below.

A Prior to June, 2007i Outsideof U.S. Studiesi EMI conducted an open label, nonrandomized
pilot study in 5 clinicd centers outsideof the United States (Australia, Mexico, Switzerlandand
Norway) to evaluate the safely and effectiveness of the MAESTRO radio frequency system
(RF).

A July, 2007i FDA approva of apivota study (GO70025)for the EMPOWER clinicd tria to
study the MAESTRO™ Vagal Smart Modulation™ (VSMTM) System. Thestwdy was
designed as aprospedive, stam-controlled, randomized, doubé-blind clinicd study to evaluate
the safety and effediveness ofthe nonredargeale version ofthe MAESTRO System at 15
institutionsand 300 sufeds. Theintended patient popuktion was thosevho have aBMI1 >40
kg/m? to 45 kgym?orO3 5 t aymBwth obesitk related comarbidities. Thissystem utilized
theradio frequency MAESTRO System (RF2).

A December, 2008i FDA aaeptance for modulr PMA review of the MAE STRO RC2 System
uncder M080021.
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A March, 2011i FDA approval for the ReCharge pivotal study of the MAESTRO RC2 System at
12 institutionsand 234subjeds. Thetria was designed as a prosyective, randomeed, double
blind, pardlel-group, multi-center trial to evauate the safety and efficacy of thedevicein
treding obesity, with 12-monthfollow up in 233implanted patients. Thantended patient
popuktion was thosevho have a BM I 40-45 kg/m? or 35-39.9 kg/m? with obesity related
comarbidities.

May, 2011i First ReCharge subgct implanted.

Decamber, 20117 Last ReChargesubgead implanted.

July, 20137 FDA filed P130019or the MAESTRO Redhargeable (RC2) System.

September, 20137 FDA isswed amajor deficiency letter that included concemsregarding the
predinicd (bench) testingof thedevice reporting of the 18 month dta for the subgds enrolled
in thestudy; and theclinicd experience and training needsfor the safety of device implantation
and explantation.

A November, 2013i Applicant submited responsdo themajor deficiency letter.

Do Do o Do

4. PROPOSED INDICATIONSFOR USE

EMI proposes thefollowing indicaionsfor use:

The MAESTRO Rechargeable System is indcated for usein weight reduction in adult patentswith

obesity who have a BodyMassIndex (BMI) of at least 40kg/nf, or a BV of at least 35kg/nf with one
or moreobesity related co-morbid conditions, and hee failed at leastonesupervised weight

management programwithin thepast five years.

Panel Question: The panel will be asked to discuss whether this Indication for Useis
appropriate.
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5. DEVICE DESCRIPTION

The MAESTRO Redhargeable System is comprised of three implantable device comporents, ircluding
apulsegenerator (refered to as theMAE STRO Redhargeable Neuroregulator) which delivers eledrical
signals to rerve electrodes; and twoeledrical leals, whch are placed on the abdomirel vagus rerve
trunks. Theaxtemal comporents ircludeatransmit coil, mobile charger and Clinician Programmer.
Theplacament of theleads is apicted in Figure 5.1.

Anterior Vagus Nerve

Neuroregulator
Posterior Vagus Nerve — g
Trunks with Electrode

}

Leads

N/

Figure5.1.Electrode placement for the Maestro sysem.

The device comporentsare further detail ed on he following pages.
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Model 2002Pulse Generator (RNR)

This comporent has ahermetic case enclosure with an integrated coil that acts as thetelemetry and
recharging antenna. TheRNR is sugicdly implanted sulzutaneoudy on the thoradc sidewall. The
principa function oftheRNR is to dHliver current to theleads. It contains arechargeable 2.6 AH Li-ion
battery (8 year battery life). It is recharged transcutaneoudy using thetransmit coil. TheRNR is labeled
MR unsafe.

Model 2200-47E L eads (Anterior and Poderior)

Theseflexible leads are approximately 47 cm in length, and contain bipolar platinum/iridium tip & ring
eledrodes, with an insubted lead bady. Thetip (i.e., nerve) electrodecontainsrigid (316L) stainless
sted encased in siliconeto provide structural sugport. Current is celivered to thenerve eledrodevia
90/10 phtinum/iridium eledrodes. A sutue tongueanchors and stbilized thenerve eledrode. Thetip
eledrodemeasures lead impedance and ddlivers eledrica pulses to thevagus rerve trunks. Thering
eledrodeis sutued to thestormad, and is ugd for measuring lead impedance. Theleadsare placed on
theanterior and poserior intra-abdomiral nerve trunks. Unlike the helicd or closed cuff designs wsed
with other peripheral nerve stimulation eledrodes, theMAESTRO leadsare described as being ACo
shaped, and cradle rather than wrap around theabdominal vagus rerve trunks. Sutures anchor and
stabilize lead placement.

Model 2402M obile Char ger

This comporent is wan extemally. It is conrected to thetransmitcoil postioned over the RNR for
recharging. It displys the operaing status oftheimplanted device and can beused by the patient to
deadivate thedevice Subjeds were required to ched thebattery daily and recharge when needed.

Model 2403-60(A) Transmit Coil
This extema comporent is placeal over the RNR by the patient to chargethe battery.

Model 2501 Clinician Programmer

This extema comporent is aprogrammable, ambulatory microprocessorand controller with
compatible, customeed firmware It is used by theclinician to modfy therapy parameters and reament
schedule. It transmits iformation to theMobile Chargelnd upleds dita from theMobile Charger

Customized Software

Software is provided with theclinician programmer (CP)/ laptop computr, and enables communcation
with themobile charger and reuroregulator. TheCP alows physicians to modiy therapy parameters
and dHliv ery schedules and retrieve diagnosticinformation.

Sample settings are set usingthe Clinician Programmer. Sample settings are depicted in Figure 2.
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; Patient 10; 999-556 @ b @ U'! @ @ -
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Figure5.2. Saeen shot of therapy optionsfor VBLOC firmware.
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A schematic of the arrangement of system components ugd toredharge the MAESTRO System is
provided in Figure 5.3.

NRRURMEI. - . - : | . _Body
Transmitt & _ _ _ _______ Implanted _ _ _ __
Clinician Coil ! .
Programmer Connfm
(CP) ﬁé%;hargeable

AC Recharger
Anterior and
W (RN Posterior

. I
' |
! I
- I
! : I
U [P
: :Netgroregulator o —.—ﬂ]:l :
1]: |
- I
: I
I
- I

Cable . Mobile
: Charger

é —
C

ommunications Port 1

Short Range Charging and
Telemetry Link (range <5cm)

AC Recharger and Transmit Coil Port

I
|
|
|
)
|
|
|
I o
!
: -
, ,
I
|
| >
y Prog. /-
|
1
|
|
|
)
|
|
|
)
|
i

Figure 5.3. Schematic of implanted and external device components

Sham Device

Subjeds in thesham control group did notreceve the MAESTRO leadsor eledrodes, butwere
implanted with anorfunctional sham: aneuroregulator which operates in thesame manner as the
functional neuroregulator. Theneuroregulator SAead sakets are fill ed with medicd grade silicone
adhesiveto ensue that no eledrical current is celivered by thedevice Aswith theadive RNR, the
sham RNR contains abattery. Thesham has resistass that dissipate chargein amanner similar to the
adive neuroregulator, and thusrequires recharging. Similar to theadive group, stam control patients
were required to rechargethe battery.

Therapy Algorithms

The MAESTRO system is atypical of most nedical fineurostimukt i aavioces, kecauseit is intended
to deliver pulses of current to vagal nerve trunksat such ahigh frequency that nerve adivity is blocked,
and thenatural impulses that are conveyed from theperiphery (i.e., stonach) to higher levels of the
brain stem are supressed. Table 1 provides thesystem specificaionsfor VBLOC therapy (from Table
3-3, page 13, volumel).
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Table 5.1. Device spedficationsfor VBLOC therapy.

Spedfication MAESTRO Redarge System
Frequency 5000 Hz
Pulsewidth (uS) 90

VBLOC Consant current 0T 8 mA

settings Waveform Square biphasic, charge balanced
Q (chargeat 8 mA) 0.72uC/phase
Maximum charge density (8 mA)  5.3uCl/cm®

A schematic of the stimulation waveform profile is depicted in Figure 5.4.

=rF®
-
—=rmwm

Hours

R R e T e

Therapy
Schedule %/_2

13 Hour Therapy Episcde

Therapy
On/Off 2 1 2

Cyclos f—— A
N T O A VLV

R/—/J

5 min On / 5 min Off
Cycle

Therapy
Waveform

— oo
Ramp Up Pulse  Period Ramp Down
Width

On Cycle (not to scale)

Figure 5.4. Schematic of the duty (ON/OFF) cyclesfor VBLOC Therapy.
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Device M odifications

Modificaions were madeto theClinician Programmer to address someusability issues that were
discovere through clinicd experience Thelealsused in theReCharge pivotal study are
approximately 47 cm in length which is 12.5cm shater than theleads ugd with the EMPOWER RF
device (page 95, volume2). Thelea re-design was intended to impgrovethe safety of theleads. BMI is
seeking approval of the47 cm leals with thisPMA.

Principles of Operation

The MAESTRO System is intended to reduce hunger pangs by applying eledricd pulseagorithms
which block signals to theanterior and poserior trunks oftheintra-abdomninal vagus rerve. Other
intended weight-reducing eff ects of electricd neural blockadeinclude:

A Reduced food inke by reducing gastric acaommodation;
A Promotingsatiety by delaying food processingand gastric emptying;
A Deaessing caloric intake.

Figure 5.5 illustrates thepossiblemecdhanisms ofadion uncerdying VBLOC theray.

Vagus I LES

- SR ™\
Accommodation st h
b Gastricacid  |-> omac

; —

................. Contractions [+ >
——

Pancreatic Duodenum
—— x ......... > )

i enzymes Jejunum
~— lleum

i (-] Hunger “pangs’ Colon
v

Note: For ease of illustration, sympathetic
innervation is not shown.

VBLOC: Maestro neuroregulator mediated
sub-diaphragmatic neuro-blocking

LES: Lower esophageal sphincter

X : Effect of Intermittent Vagal Blocking
intervention

Figure 5.5.Vagus nerve blocking for obesity therapy.
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6. LINICAL NEE

Obesity is amajor hedth problem that has damaticdly risen in prevalence over the past 20years.
Acoording to theCenter for DiseaseControl, over onethird of adults in theU.S. are clinicdly obese
(http://www.cdc.gov/doesity/data/trendshtml). Thediseaseis characterized by overeding, excess
adiposetissie, and is dten quantified by body mass index (BM1). Obesity is acomplex diseasefor
which genetics, behavior, physiology, environment and culture combineas contributing fadors.
Chronic obesity contributes to otler diseases, including cardiovascul ar disease, diabetes, obstuctive
sleep apnea, stroke, depressionand cancer. Medicd interventions tave included phamacotherapy (e.g.,
phenterminetopiramate, lorcaserin, orlistat), medical device implants(e.g., adjustble gastric bands),
sugical interventions(e.g., gastric bypass,gastric sleeve surgery), and kehavior modificaion.
Currently, themosteffedive treament for morbid obesity is gastric bypass sugery. Although an
effective treatment, there are significant shat- and long-term complicaionsand adverse events,
including perforations,hemorrhage, bowel obstuction, impaired nutient handling, and surgicd
remodeling of the gastrointestinal trad.

It has been suggested that obesity is related to imbalances between satiety and feeding, which are
regulated in part by gut hormones thet communcate with neural centers, sich as, thehypothelamusand
brain stem, to povideviscerd negative feedback, modukte body weight, energy homeosisis,
metabolismand reward based behaviors. Hamones emanating from thegut and adiposetissie, sich as
ghrelin (the fihunger hormore Yand leptin (the fisatiety hormone q ihteract with receptors thet convey
messages to thecentral nervoussystem, and influence anorexic or orexic behaviors™:
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Figure 6.1. (text copied from Reference 7). Nutrient sensing in the alimentary canal and the
contr ol of food intake. Simplified schematic diagram showing the major pre- and pogabsa ptive
transduction sites and mechanisms for the detection of ingested food and its macronutr ient
components. Nutrient information is sent to the brain through vagal and tage aff erents (heavy
dotted lines) or through the blood circulation (full lines). Spedfic receptors expressd by vagal
aff erent neurons a e shown in rectangular boxes. Spedfic sensor mechanisms demonstrated for
glucose, amino acids/proteins, and lipidsifatty acids a e shown by gray, striped, and white
squares, respectively.

There are myriad hamones and other biochemical mediators of feeding behavior that are part of the gut-
brain axis, including peptide tyrosine tyrosine(PYY), glucagon-like peptide-1 (GLP-1), oxyntomodulin
(OXM), glucagon, and vasoadive intestinal polypeptide (VIP). Predinicd testing has provided
evidence that the stomad is amajor source of ghrelin, and thet ghrelin receptors are expressedon
viscerd aff erents ofthe vagus rerve. Exogenousadministration of ghrelin stimulates feeding

adivity, gastric add secretion, and gastric motility. There are also animal and clinicd datato suggest
that ghrelin mediated eff eds are suppessed or abolished by vagotomy or pharmaaological antagonism
of vagus rerve adivation 2.
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Vagal Innervation of the Stomach

Thegut-brain axis consists ofa network of autonomic neurons ttat provide communcaion between
myenteric ganglia (discrete padets of neuronal cdl bodies) pocketed insdethe muscle wall of the
stomach; diffuse, intramuscular arrays; and neuronal axons ttat colled into nerve trunks,and extend
processes to thebrain stem. Theanatomy and physiology of vagal, parasympathetic afferents to,and
efferentsfrom thestomach are complex. See for example, PowleyGs Figure 3, showingthe network of
dye-labeled vagal fibers of therat which extend from thebrainstem to thestormac wall °.

Figure6.2. Upper pand: Montageof dye labeled vagal dferent or sensay fibers in the stomach
wall of therat, which were labeled with gold, wheat ger m agglutinin-hor seradish peroxidase.
Lower pane: Higher magnification of vagal afferents, siowing intr aganglionic endings.From
Reference 9.
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A vago-vagal reflex controls gastric motility, toneand add secretion viaarefiex arc Thevisceral
afferentsrelay information along the abdomirel nerve trunksabout ®nsations offullness,and the
medhanical and chemical properties offood. This ifiormation isrecaved by thebrain stem and higher
centers ofthe central nervoussystem. In turn, neural processingwithin the spiral cord suppesss the
outputs ofneurons that are responsiblefor maintaining resting gastric tone, and slowingdown gastric
motility °. Disruptingthe vago-vagal pathways, either by eledrical inadivation (e.g., viathe
MAESTRO Obesity Management System), or by surgical dissedion of theabdomirdl trunks(i.e.,
truncd vagotomy) is reported to owerride the vago-vagal refiex, resultingin increased gastric emptying,
and deaeased nurient absarption. Suppression oftheabdomiral vagal trunks may also ater the gut
hormonres thet regulate hunger, satiety, and feeding behaviors, although there is currently no definitive
evidence to demonstate the biochemicd cascades produced by vagal block.

From ahistaicd perspedive, truncd vagotomy has keen asurgicd optionfor treament of peptic ulcer
disease, and has been suggested as asurgicd alternative to jejunoileostany for treagment of obesity **%3.
Complicaions ofvagotomy of theabdomirel nerve trunks irclude bowel obstuction, gastric stasis,
diarthea, and dysphegia. Other clinicd observations in tuncd vagotomy patients ircludeincreasesin

epigastric fullnessand decreased hunger responss to exogenousghrelin 2.
Measurements of Weight L oss
Body MassIndex (BMI), Percent ExcessWeight Loss(%EWL), and Percent Total Body Loss(%TBL)
are measuements that are often used to quantify the efficacy of various irterventionsfor reducing
weight in olese people:
BMI:
BMI = weight (kg)/height squared (m?)

Ided body weight is sonetimes determined based on aBM | of 25 kg/m?. A subpadds
ided body weight can be converted to pounds , sing thefollowing formula:

Ided Body Weight (Ibs) = 25/703 x[height (in)]?
%EWL: Pacent of excess weight lostfrom beseline
%EWL = (weight losséxcess weight) x 100
where,
weight loss =baseline weight T weight at follow-up

excess weight = baseline weight 1 ideal body weight
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Ided body weight iscommony determined by usng either the BM I method (described
abowe) or the Met Life tables.

% TBL: Percent of total body weight lostfrom beseline
%TBL = (weight loss /baseline weight) x 100

Therapeutic Options: Direct-Acting versus Indirect-Acting Approaches

Studies on theefficacy of lifestyle interventions sugest thet diet, exercise and/orcounsling can
produce modest reductions in weight (4 kg among olesepatients, 29% total body weight) at the12-24
month timepoint™®. However, lack of patient compliance with lifestyle interventions dten results in
weight regain ***>. Methodsfor treating obesity that have near-immediate effects on food intake, such
as gastroplasty and jaw-wiring, may provide unaaceptable risk-benefit profilesin some patients. With
increased scrutiny over thelimitations of gastric bypass surgery, thereis growing interestin alternative
treatments for obesity, including the use of devices with indirect, patentially long term effects that
moculate the visceral feedback from the hypothalamus ®. However, treatments that have less
traumatic, more subtle, but potentially long lasting eff ects (e.g., modulating visceral feedback from the
hypothalamus) may require the implementation of effective short-term sdutionsfor weightlossin
order to form a physiological and/or behavioral link between short-term and long term changes in food
intake. Powley et al., have noted that obesity therapies which target physiological systems that
indirectly influence feeding behaviors can have long-term influences on weight loss; the effectiveness
of such indirect approad can be undermined by mare proximate influences (e.g., meal initiation
triggered by exposure to nonhomeogatic signals, including environmental stimuli, ready food
availability, and seasonal factors) *°. These considerationscould suggest that the eff ectivenessof
EMI& VBLOC therapy may critically rely on ealy and direct interventions (e.g., behavioral
modfications) that addressthe finon-homeostatico signals presented to VBLOC patients.

7. PRECLINICAL STUDIES

Device Biocompatibility, Sterili zation and Packaging
Device comporents are padkaged and seiili zed with ethylene oxide (EO). Validation testing
demonstated that therequired level of Sterili ty Assurance Level (SAL) of 10° was net.

Page 19 of 76



The 3 yea shelf life assessed aacelerated aging of device companents. Compliance was confirmed by
showingthat each of the devices passed functional eledrical testsafter exposueto theaccderated
aging conditioning. Shippingand temperaure conditioning were evaluated in acwordance with ASTM
standards (ASTM D4169), and found to ned testcriteria. Levels of residual EO and ethylene
chlorhydrin in implantable device comporentsalso met test acceptance criteria.

Theimplantable compaents ofthe MAESTRO RC2 System, thebipolar leadsand RNR passd the
following biocompetibili ty and serili zation tests:

Cytotoxicity

Sensitization

Intracutaneousreadivity

Subcutaneous imphntation

Systemic toxicity, aaute

Systemic toxicity, chronic

Sub-chronic toxicity

Chemicd charaderization of extradables

Genotaxicity

Endotxin levels with Limulus Anebocyte Lysate (LAL) testing
Sterili zation validation with processchall engedevice (PCD)
Ethyleneoxide residuals

Do Do Po Do Po o Do Do Do Do o I

Animal Testing

EnteroMedics evaluated the safety of implantation and rerve blockade of the porcine abdomiral vagus
nervetrunk. The device was tested using avariety of device comporents. An eatier design of the
neuroregul ator (Radiofrequency 2, orRF2) was tested with a100% platinum electrodélodel 1200
eledrode. The ested device was revised to includean RF2 neuroregulator for usewith aModel 2200
platinum-iridium eledrode. A rechargeéable neuroregulator was also evaluated in combiration with the
Model 2200eledrode.

A sumnary of the series of predinical tests that were conducted using various moeis of thedevice
comporentsand therapy algorithms is povided in thefollowing sumnary table. Notethat pulse
frequency was always maintained at 5000 Hz, and theduty cycle was always set to deliver 5 minues of
VBLOC therapy ON, followed by 5 minues of VBLOC therapy OFF.
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Table 7.1.Summary of porcine studies conducted on VBL OC therapy.

Animal
Study

ID

Y ear

Modde# RNR; M ode#
L eads

Study
Duration

Therapy Algorithm:
Current (mA);
PulseWidth (nS);
VBLOC (Hours/Day)

TRO1 2005 #1000RNR; #1200 eads 1-3weeks 2-4 mA, 100uS; 12 hrs/day
TRO2 2005 #1000RNR; #1200 eads 4 weeks 2-6 mA, 100uS; 12 hrs/day
TRO3 2005 #1000RNR; #1200 eads 8 weeks 2-6 mA, 100uS; 12 hrs/day
TRO4 2005 #1000RNR; #1200 eads 12 weks  4-6 mA, 100uS; 12 hrs/day
TRO5 2005 #1000RNR; #1200 eads  1-3weeks 6 mA, 100uS; 12 hrs/day
TRO6 2005 #1000RNR; #1200 eads 12 weks 6 mA, 100uS; 12 or24
hrs/day

TRO7 2006 #1002RNR; #2200 éas 9 days 6 MA, 90uS; 24 hrs/day
TROS8 2006 #1002RNR; #2200 éas 4-12 weeks 6 mA, 90uS; 24 hrs/day
TRO9 2006 #1002RNR; #2200 éas 12 weks 6 mA, 90uS; 24 hrs/day
TR10 2007 #1002RNR; #2200 éas 4 weeks 8 mA, 90uS; 24 hrs/day
TR11 2008 #20@ RNR; #2200 éas 4 weeks 6 MA, 90uS; 24 hrs/day
TR12 2008 #20@ RNR; #2200 éas 12 weks 8 mA, 90uS; 24 hrs/day

Device comporents thet are designed to beintemally implanted duing clinicd trias includethe
neuroregul ator and leads. For theanimal studies, theneuroregulator and leads were exteriorized dueto
theanatomicd limit ations ofusingthe porcine animal model. Exteriorization ofthesedevice
comporents,and thenatural growth oftheanimal subjeds, resulted in chronic pulling forces thet
resulted in raumato thenerve. Theimplantation sites are depicted in thefollowing schematic:
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Figure 7.1. Depiction of device placement of the Maestr o RNR and leads in pigs.
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At the end of device implantation and thergy, the pigs were euthanized, and histol@icd sedions ofthe
implant sitewere evaluated for evidence of neural injury. Micrographsof thetissuesedionsat or near
theeledrode implant sitesuggested that longterm implantation could produce a moderate degree of
eaty axonal degenerdion. In one particular instance, evidence of tissueedema, medanical
compressionand hyperplasiawas interpreted as evidence of mechanical stress dueo exterorization of
theleals.

Analysis Exterorization of the neuroregulator and leads was reported to produce neural traumawhich
likely exacerbated theneurodegeneration ob®ived in histolgicd sedionsof theimplanted rerves.
Therefore, thedata provided by EMI may not have been representative of thelongterm safety of device
implantation in hurrans. Further, the safety data from OUSand USclinicd trials, including arelatively
low rate of vagus rerve-mediated adverseevents, sugest that thehuman experience with the
MAESTRO system was more favorable than theanimal data would have predicted.

Engineering

The MAE STRO System was evaluated for eledricd and mechanicd safety, eledromagnetic
compatibili ty, wireless tchnolagy, and sdtware verificaion and vaidation. Resultsare summnarized in
thefollowing table.
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Table 7.2.Summary of preclinical testresultsfor the Maestr o RNR system.

Device
Comporent Test Result
Software Customzed sdtware was ceveloped for the MAESTRO Pass
Vdlidation and RNR. Testresults eemonstated that the sdftware
Veification performed according to spedficaions.
EMC Includes analysis oftherisks to avice performance posed  Pass

by significant souces of potential eledromagnetic
interference such as radiofrequency identificaion (RHD),
compued tomayraphy (CT), cdlular telephanes, and
eledromagnetic seaurity systems.

Lead testing Included simukted implant handling and composite Pass
tensileintegrity testing; visual inspedion testing; visual
inspedion, eledrical isolation, sutue wing and suture tab
testing; and connedor, and flex testingof thelead
comporents

RNR testing Includes testingfor mechanicd load, mecdhanicd shock, Pass

vibration, conredor retention, connedor withdrawal,
conredor insertion, sutue strength and sutuie fatigue.
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8. CLINICAL STUDIESCONDUCTEDPRIORTO THE
RECHARGE PIVOTAL TRIAL

EMPOWER clinical trial

Thefirstclinicd study to becondcted in theU.S. was entitled theEMPOWER Clinicd Trial for the
MAESTRO RF2 System: Vagal Blocking for Obesity Control. The device comporents irclude Model
1002 Neuroregulator, Model 2200Leals, Mode 1404 Controller, Model 1403 TransmitCoil and
aacessaies, Mode 2500 Programmer Software, and Model POO062000 Battery Charger. Thetransmit
coil belt was warn fifanny pack @&tyle to optinelly align thecoil to provide power to thBNR.
EMPOWER was designed as aprosyective, randomized (2:1), doubk-blind, controlled tria with
evaluation of primary endpointsat 12 months. Teintended patient popuktion was thosevho have a
BMI >40kg/m® to 45 kg/nf, orO3 5 t aymBwith oBesitkrelated comorbidities. A totl of 294
subjeds were randomized to either VBLOC (192 subjgeds) or sham therapy (102 subgcts) at 15
institutions. For the sham thergpy, thesham patientsreceived theimplantable device comporentsas
well as lead impedance and safety chebks thethergoy al gorithm was st to deliver 0 mA of
VBLOC therapy.

The Indicaionsfor Usewas seted as follows: iThe MAESTRO™ Vagal Smart Modulation™
(VSMTM) System is inended for thetreament of obesity. 0

Thetransmitcoil is used for bi-directional communcaion between the neuroregulator and controller.
Thetransmitcoil is also u®d to provide power tdahe neuroregulator via RF that is radiated through
the skin. Thecoll is held in place over the neuroregul ator using acoil hamess oran elastic strap, or
atematively, with medical tape. Thestudy subgcts were required towea extema comporents thet
energize the neuroregulator through aradio frequency link.

Thefirst device implantation for the EMPOWER trial was performed in Australia on August 17, 2007.
Thefirst USdevice implantation occurred onSeptember 11, 2007.

EMPOWER Study Results

There were 294 sulpeds implanted and randomized, including 192 VBLOC (treament) and 102 slm
control subeds. After acaounting for subgect withdrawals and missed visitghere were 165 VBLOC
and 88 siamsubgds at the12 monthfollow-up. There were atotal of 13 seriousadverse events
(SAEs) in the treatment and control groups of EMMPOWER Study, which were determined to be
related to thedevice, procedure, ortherapy at 12 months The 12 month afety endpoint of serious
adverse event rates was et but theefficacy endpoints vere not.
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Theprimary eff ecivenessendpoint was to cemonstate a significantly greater percentage of excess
weight loss(% EWL, MetLife method, with al0% super-superiority margin) with theMaestro System
after 12 months oV BLOC Thergy. Resultsare summarized in Table 8.1 (Table 10-3, page 13, vdume

35).

Table 8.1.Mean % EWL in VBLOC and sham contr ol groups.

Difference
Treatment Control [95% CI]
N 165 88
Mean%EWL + SD 12.1 £17.5 12.0 £20.8 0.1+18.7
[95%Cl] [9.4,14.8] [7.6,164] [-4.7, 5.0]
P-value* 1.000

*For the hypothesis estwith asuper-sugeriority margin of 10%.

Respondy rates ®rved as co-primary eff ectivenessendpoints. Thestated obedive was to
demonstate a significant difference between treament groups in theproportion of subpds redizing at
least a25%EWL fromimplant a 12 months pdsrandomiation usingthe BMI method. Resultsare
sumnarized in Table 8.2 (Table 10-4, page 14, vdume35).

Table 8.2. Responder rate among EM POWER subjectsrecaving VBL OC therapy

Subjects achieving 25% EWL or more (BM| method) at 12 months

Parameter VBLOC Sham Difference (95% CI)
25%EWL 41 (22.%2%) 24 (24.™0) -2.3(-14.6, 9.9)

The requirement of patients to wear the transit coil and controller in order for therapy to be delivered
with the RF system ibelieved by EMI to have led to norcompliance of therapy protocols among

same study participants. Thesumnary information in Figure 8.1 ondevice usage versus @vice

eff ectiveness ower the 12 month @vice implantation period sugests tlet longer device usewas

correlated with increased weight loss.
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Figure8.1.Mean % EWL in the VBLOC treated Group by AverageHours of Device Usage
(provided by EMI)

The primary safety objective was toestimete therate of serious adverse events (SAES) ass@iated with
the MAE STRO System and/orimplant procedure. For the EMPOWER clinicd trial, there were no
deahs orunanticipated adverseevents (UAES) observed in thestudy. Long temn safety statistics for the
EMPOWER study are provided through May 24,2013 in thefollowing Tables. Thirty-five (35) AEs
occurredwithin thefirst 12 monris, of which 9 were adjudicaed by the Clinicad Events Committee
(CEC) as keing related to either implant/revision procedure or device. Through the48 month timepoint,
there were 91 SAEs, ofwhich 16 were determmined by the CEC as being related to implant/revision
procedure, device or therapy. Table 8.3 sumnarizes theadverseevents whch occurred within 12
monthsby severity (Table 10-10, page 19, volume35). Table 8.4 sumnarizes thel2 month afety data
by severity, and relatednessto device, implant/revision, procedure and therapy (Table 10-9, page 18,
volume35).

Table 8.3. Adverseevents dbserved in the EMPOWER clinical trial through 12 months by
investigator -determined severity.

Treated Sham

N=192 N=102
AE Severity N subjeds(%) | Nevents | N subjeds(%) | N events
Mild 166(86.5%) 613 84 (82.4%) 319
Moderate 129(67.2%) 358 65 (63.7%) 170
Severe 35 (18.2%) 53 18 (17.6%) 28

Page 26 of 76



Table 8.4. Adverseevents dbserved in the EMPOWER clinical trial through 12 months, by

relatednessto implant/revision procedure, device or therapy.

Treated Sham
N=192 N=102
AE Type N subjeds(%) | Newvents | N subjeds(%) | N events
Adverse everts reported, total 180(93.8%) 1024 94 (92.2%) 517
of which were serious 22(11.5%) 25 11 (10.8%) 11
AEsrelatedto device, 148(77.1%) 424 72 (70.6%) 195
procedure or therapy
of which were serious 10 (5.2%) 10 3 (2.9%) 3
AEsnotrelatedto device, 156(81.3%) 600 85(83.3%) 322
procedure or therapy
of which were serious 13(6.8%) 15 8 (7.8%) 8

Someof the AEs which required sugical intervention and/orpain with poential involvement with the
implant siteare listed below, includinginstances of theleals twistirg, lead detachment, and snall
bowel obstuction. BMI notes thet thelength of theleads ugd with the EMPOWER RF device was
12.5cm longer than theleads ugd with theMA ESTRO Redargeable System, and bowel obstuction
has not leen obsrved with theshater leads ugd in thepivotal ReCharge study (Section 10, elow).

A Thelealswere not implnted pardl el to each otter, thergpy shut downrafter ramp up(Subjed

203-066)

A Chargethat was delivered to theposerior lead was assaiated with abdominal pain (Subjed

204-012)

006)

BoPo Do Do Do Do D

follow-up (Subjed 214-006)

Additional EMPOWER study safety-related information:

12 Month Sadty Data

A 10(5%) VBLOC subpa SAEsrelated to thedevice, procedure or thergpy

Leads were twisted near the neuroregulator, and the RNR had disengaged from the
fixation sutues. Patient reported pain (Subjed 212-039)

Thesiliconeinsulation suroundingthe antennawas treached, resultingin an exposed coll
and impaired communcdion with extemal links (Subjed 208-014)
Extemal devices could not communtcae with theRNR (Subjed 215034)

High impedance in the postrior lead (Subject 210-009)

Short circuit between the poserior tip to poserior ring eledrodes. This @atient was lost to

Pulling/tugging feding in theabdomen/pelvis upon sénding/stretching (Subjea 205006);
Leads twistd > 20 times, dueto thepatientés fitwiddlingd with the neuroregulator (Subjea 207
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A
A
A

4 generd surgeries related, 3 impbnt/revision procedures related and 3 device related

11 (6%) VBLOC subgds unacemwent asurgicd intervention

5 neuroregulator sitepain related, 4 reuroregulator malfunction related, 1infection related and 1
other

Data as ofMay of 2013

A

A
A
A
A

23 (8%) VBLOC subgct SAEsrelated to thedevice, procedure or therapy

7 generd surgery related, 6 implant/revision procedure related, 9 cevice related and 1 therapy
algorithm related

11 (4%) VBLOC subgds uncemwent asurgicd intervention subsquent tothe 1styear

5 neuroregulator site pain related, 1abdomiral pain related, 3 device malfunction related and 1
other (headache)

1 Sham subgd presented 2 years after device placement with svere abdominal bloating and
pain. A CT scan demonstrated asmall bowel obgruction. An exploratory laparotomy was
performed which identified that thesmell bowel was entangled with thevagal |eads (Subjed
201-008)

A Abdomirdl traumato thearea of the RNR implant site, which caused severe pain (Subjed 204

A
A

016)
Epigastric pain with palpation. Device was explanted (Subjed 210-026)
Pain at theRNR implant site. Thedevice was explanted (Subjed 217-034)
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VBLOC-DM2 Clinical Trial
TheVBLOC-DM2 was a pilot study, with aprospedive, open-label, multicenter design, toevauate the
MAESTRO RC2 System at 5 sites outsidehe United States. Twenty eight subeds were enrolled and
implanted with theRC2 device Theleads used in this stdiudy are 12.5 cm shorter than the leads used
with the EMPOWER RF deviceAll subjeds in tis trial have Type2 Diabetes Mellitus. Hours of use
with the RC2 device are approximately 14 hours per 8aljjects were monitored for aiges in HbAlc
andfastingplasma glucose

T
T

=

9.

24.5% EWL (BMI method) was observed in the 26 subjects who completed-therith visit.

One SAE related to device, procedure, or therapy (pain at the neuroregiigtaras observed at

12 months for a rate of 3.6%. Three patients havelbaite or implantelated SAE through 36
months.

HbAlc decreased by 1.0 £ 1.1% from a mean 7.8% at baseline

Fasting plasma glucose declined 28 + 42 mg/dl from a mean of 151 ahbaBeline

Heartburn, constipation and pain at the neuroregulator site were among the most frequently cited
AEs.

PIVOTAL TRIAL: RECHARGE TRIAL

Theprimary evidence of safety and effedivenessof thedevice in suppat of this PMA comesfrom the
ReCharge Trial, which was approved in March 2011(under GO70025849). TheReCharge Trid is a
prospedive, randomized (2:1), doubk-blind, shamcontrolled, multi-center trial to evaluate the safety
and effediveness ofthe Maestro system in treaing obesity. Thetria enrolled subgds who fad aBMI
40-45 kg/m? or aBM1 35-39.9 kg/m? with at least oneobesity-related co-morbid condition,and who tad
failed amore conservative weight reduction atemative. Erroliment of subpds withtype 2 diabetes was
limited to 10%(with no maethan 3 sich subgds per center). Implanted devices were programmed to
deliver approximately 13 hous oftherapy per day.

Study Objective
To demonstate that the MAESTRO RC2 System is safe and eff ective in providing VBLOC therapy for
obesesubgds in thetarget popukbtion.

Study Design

Prospedive, multi center, randomized, placdo-controlled study comparing weight loss in @uticipants
who received active MAESTRO device therapy (VBLOC group) to weight lossin suljeds who received
an inadive sham device without lead implants (shamcontrol group).

Subjects and Investigational Sites
A total of 239 subgcts were enrolled at 10 investigational sites (8 in theUS, 2 in Austalia). This to#l
included 162randomized to thedevice group, and 77randomized to thesham control group. Subjeds
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randomized to thesham control underwent asurgica procedure consisting ofanesthesia, implantation
of anonfZunctional neuroregulator, and the same number of incisionsan investigator would useduring the

laparoscopic placement of the leads.

Randomization Scheme

At thetime of implant, eligible, nondiabetic subjects were randomized (2:1) to either the VBLOC group
or thesham group, with therandompization sratified by investigational site, usingrandomy varying
block sizes of3and 6. Thesamerandomnly varying block sizes were used for diabetic subgpds, but
without statification by site. Theenrollment of diabetic subpds was limited to 10%thoseenrolled.
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Enrollment

Theadive MAESTRO RC2 System was implanted in 157 sulgds, while76 subgds were implanted
with thesham device Thesham group wes implanted with theRNR at thesamelocaion as the
functional device, but without unargoingthe procedure of attaching the electrodes to thevagus rerve
branches. A sham sugical procedure consised of the same numkber of incisions(approximately 5) that
theinvestigator place usng generd | aparoscopic techniques. Thebattery in thesham device beaomes
depleted and interads with theprogrammer in thesamefashionas theadive device All subjeds
remained blinded through at leastthe 12 monthfollow-up visit, after which the sham subgds whochose
to continuein thetrial had theoption ofhaving the MAE STRO Redhargeable System fully implanted,
and receiving adive therapy.

All subjeds participated in aweight management program, consistingof recommendationsregarding
diet, exerdse, and kehavior modification throughout thestudy. TheReCharge behavioral weight loss
program is similar to theprogram used in theEMPOWER study (Sedion 10.1, Volume22). All
subeds were taught thesame basic information about weight lossand physicd adivity, and were given
theoppatunity to practice related behavioral skills both duing educdiona sessionsand at horre.
Modificdions to tkeir current diet and exerdse plan were taught by atrained adviser through seventeen
individual sessions dting thefirst year along with theregulady scheduled trial visits. Thesubpds
were required to complete a7 day diet and exerdse diary prior to theimplant, weeks onethrough four,
and orce per month duingthefirst year of the study. Following thefirst year, group sessions vere
scheduled for the duration of the study. Subjeds were required to cover the elements ofthe curriculum
in aminimum 17 indivdual face-to-face sessions dtuing thefirst 12 monthsfter initiation in arder to
complete the year onebehavioral weight loss ingtuction.
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SelectInclusion Criteria:

Informedconsent
Men or Women
25-65 years of ageinclusive
BMI between 40kg/m2 and 45 lg/m2, oraBMI between 35kg/m2 and 399 kg/m2 with at least
oneobesity related co-morbid condition. Co-morbid conditions nay include oneor more of the
following:
A Type?2 dabetes mellitus (limited to 10%of randomized subpdas)
A Hypertensionas defined by systolic pressue O 40 mmHgand/ordiastolicpressue O 9 0
i. mmHg
5. Treded or untreated with systolicO 1 4 0 anfoitligstolicO9 0 mmHg
6. Treaed with systolic < 140 mmHgand/ordiastolic < 90 mnHg

A Dyslipidemiaas defined by total cholestro | O LDDO b3 0
7. Treaed or untreated withtotal cholestero | O LDDO D3 0
8. Treded with total cholesterol <200 orLDL <130

A Sleg apnea syndrome(confirmed by ovemight p02 studies)

A Obesity-related cardiomyopathy
9. Type2 dabetes nmellitus subpds with:

A Glycosylated hemoglobin (HbA1c) 7.0-10 %inclusiveat screening visit (Undiagnosed
subpeds that are found to lave aHbAlc 7-10% at screening must ®e their primary
physician for diagnosisand medicd treament before continuingin trial)

Ont: 12 years orless sirce initial diagnosis

Currently not usihg insulin thergoy, GLP-1 receptor agonists(e.g., exenatide), for

diabetes treatment and have not been on thesetreaments inthe past 6 months.

Creainine within narmal reference range

No histay of proliferative retinopathy

No histay peripheral neuropathy

No histay of autonomicneuropathy

No histay of coronary artery disease, with or without angina pedoris

No histay of peripheral vascular disease

10. Falureto respond to asupervised diet/exerdse programs in whch thesubed was engaged
within thelastfive years.

11. Ability to complete all study visits and procedures.

PwbdE

Do Do Do Do Po Do Do D
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Select Exclusion Criteria:

1. Hi st or y diskaseCandiohubcérative colitis

2. History of bariatric surgery, fundoplication, gastric resection or major tgdpmminal surgery
(acceptable surgeries include cholecystectomy, hysterectomy)

3. Clinically significant hiatal hernias (> 5cm) known fromsilgjt 6 s medi c al recor o
barium swallow (upper Gl-ray) or upper endoscopy per Pl discretion prior to implant

4. Current cirrhosis, portal hypertension and/or esophageal varices

5. Intra-operative exclusion: hiatal hernia requiring surgical repagxtensive dissection at
esophagogastric junction at time of surgery

6. Treatment with prescription weighdss drug therapy within the prior three months and the use of
prescription drug therapy or the use of etrexcounter weight loss preparations fbetduration of
the trial

7. Known genetic cause of obesity (e.g., Pradéii Syndrome)

Weight loss of more than 10% of body weight in the previous 12 months

9. Physicianprescribed pr@perative weight loss program prior to surgery. Note: Study subject may
continue any personal eating plan they were on prior to study enroliment (see exclusion criterion
#24)

10. Current type 1 diabetes mellitus (DM)

11.Current alterations in treatment for thyroid disorders (stable treatment regimen for prior three
months acceptable)

12. Current treatment for peptic ulcer disease (previous history acceptable)

13. Chronic treatment (more than 4 weeks of daily use) with narcotic analgesic drug regimens
(treatment with norsteroidal antinflammatory drugs acceptable)

o
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14. Current alteations in treatment regimens of aokiolinergic drugs, including tricyclic
antidepressants (stable treatment regimen for prior six months acceptable)

15. Current medical condition that, in the opinion of the investigator, would make subject unfit for
surgeryunder general anesthesia or that would be exacerbated by intentional weight loss. Some
examples include diagnosis of cancer, recent heart attack, recent stroke, or recent serious
trauma

16.Presence of permanently implanted electrical powered medical devioplanted
gastrointestinal device or prosthesis (e.g., pacemakers, implanted defibrillators,
neurostimulators etc.)

17.Planned or contemplated use of magnetic resonance imaging (MRI) or oncologic radiation
during the course of the trial

18. Psychiatric disorder(including untreated severe depression, schizophrenia, substance abuse,
bulimia nervosa, etc.) or limited intellectual functioning which would potentially compromise

the participantdéds ability to fully comprehe
Psychiatric disorders wil/ be established b
depression,a BDI score O 29 will be consi de

19. Current, active member of an organized weight loss program (e.g., Weight Watchers, TOPS)
20. Current participant in another weight loss study or other clinical trials
21.Patient reported:

1 Inability to walk for about 10 minugs without stpping

1 Feding of pain in chestwhen doingphysicd adivity

1 Feding of pain in chestwhen not doingphysical adivity
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Patient Monitoring and ReCharge Therapy

Tables 9.1and 9.2sumnarize the scheduled visitsand petient assessnents.

Table 9.1.Schedule of trial events: Screening through 12 month follow-up (Table 3.1, page

14, gppendix G, volume 35)

Randomization/

Follow-up Visits

Screening Implant/ Week 1 Visit 2,3, 4, 6,8, 10, 12 weeks (+3 day;
e 7 +3 days after
[Enroliment] Initiation Implant 4,5,6,7,8,9, 10, 11, 12 months
(14 days) after randomization
1 Informed consent 1 Body weight Subject seH 1 Subject seHassessment
91 Inclusion/exclusion 1 Vital signs assessment (optional)
criteria assessments | 1 Adverse (optional) f  Body weight
1 Body weight event/medication Body weight 1 Vital signs*
1 Body height use assessment Vital signs 1 Adverseevent/medication use
T Vital signs* ! Randomized to Adverse event / assessment
1 Medication use treatment groups medication use 1 Physical exam if needed
assessment I Device implant assessment 1 Clinical laboratory assessment
f  Psychological (after all Device training (6 &12 months)
assessment procedures above) 7 day diet and 1 Waist and hip circumferences
f  Waist and hip activity diary (12 months)
circumferences Blinding status T Weight management
91 Clinical laboratory Weight 91 Device interrogation
assessments management 1 Current amplitude adjustments
1 Subject Questionnaire begins as indicated
1 Physical exam 1 Assess/maximize compliance
1 7 day diet and activity with recharging
diary 1 12lead ECG (4, 8, 12 months)
1 12lead ECG 1 7 day diet and activity diary
1 Preoperative 9 Blinding status (6 & 12 mo)
assessments (upper G 1 Subject Questionnaires
Xray or upper (3,6 & 12 mo)
endoscopy) 1 Telephone contact with subject
1 Device overview and between visits (12 weelé

training

months)

* Blood pressure collected in triplicatesatreening, implant, months 3, 6, 9, and 12 month visits.
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Table 9.2. Schedule of trial events: 12 months through 60 months followp

Follow-up Visits
13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 26, 28, 30, 32, 34, 36, 38, 40, 42, 4458652854, 56, 58, 6(
months (+14 days) after randomizatiofi

Subject seHassessment (optional)
Body weight
Vital signs*
Adverse event/medication use assessment
Clinical laboratory assessments
(24, 36, 48 and 60 months)
1 Waist and hip circumferences
(24, 36, 48, and 60 months)
1 Weight management
(Individual at all visits and group quarterly)
Device interrogation
Current amplitude adjustments as indicated
Assess/maximize compliance with recharging
Subject Questionnaires
(18, 24, 30, 36, 42, 48, 54,&60 months)

=A =4 =4 -4 =4

=A =4 =4 =4

* Blood pressure collected in triplicate at 18, 24, 30, 36, 42, 48, 54, and 60 months visits.
*# Once control group subjects receive a fully functioning device, they will be seen according to the year
follow-up schedule for the next 12 months

TheVBLOC treament group reuroregulators were initially set to deliver an amplitudeof 1 mA with a
treament schedule of 13 hous per day. The amplitudewas increased to 3mA at theweek 1 visit,and
increased by 1 mA each following week reaching 6 mAat week 4. The programmingsessionsand the
systematic amplitudeincreases were performed for both VBLOC and $ham groups to naintain blinding.
Subjeds whocould not toerae 3 mA at week 1, or 1 mA incremental increases, were increased at a
slower rate and/orsnall er increments. Otler therapy parameters included aramp-up timeof 0 to 50
sends,an ONtime of 2to 5 minues and an OFF time of 5 t010 minués. Ttergy at 6 mA (or the
maximal toleraed amplitude) and al3 hourdeliv ery schedule per day were then maintained for the
remainder of thefirst 6months. At month 6 thgoal was for subgcts toachieve a15% EWL. Any
subeds reporting unacceptable adverse events thet were possilby related to thergpy underwent
modificaions ofthedevice parameters including adeaease in amplitude, an increasein theoff Time, an
increase or decreaseramp-up time or an adjustnent in thedaily treatment schedule.

Beyond thesix month viit, thethergy settings were left unchanged if the subea was losing veight and
was notexperiencing unacceptable adverseevents. At the6, 7, 8, 9, 10and 11 month visitsthesuljeds
had their % EWL from implant compared with the expeded rate of 2.5%EWL per month. If the subjed
was either not losing veight at an expeded rate or was expetiencing unacceptable adverseevents, the
thergoy settings were adjusted up ordown. If asubjed lost maethan 25% EWL, nochanges were
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madein thesettings. Subjeds that achieved themontHy %EWL but gained weight from theprevious
month tad further adjusments in thethergpy parameters. Themaximum amplitudesetting was 8.0mA,
and themaximum dhily hours of VBLOC thergpy was 18 hous.

Overdl, there were no dfferences at 12 months in theeuroregulator amplitudesettings (VBLOC group
mean of 5.7 mA; slam group nean of 6.1 mA)or thehous oftherapy receved per day (VBLOC group
mean of 12.2 houws; stam group nean of 12.0 hours) between thegroups. Thetheragy settings for all
subeds were adjusied by a blinded coordinator.

Endpoints and statistical analysis
This fdion provides an overview of the definitions and hypotheses for the pre-specified endpointsthat
were evaluated in theReCharge Trid. A comprehensivesumnary of theresultsfor each of these
endpoints iggiven in Section 10.

Primary effectivenessendpoints % EWL (BMI method)
There were two co-primary effedivenessendpoints.

Thefirst co-primary eff ectivenessendpoint was percent excess weight loss(%EWL) at 12 monthsfter
randomization, with ided body weight calculated usingthe BMI method (i.e., theweight asubpct
would heve with aBMI of 25 kyym?). Thegoal of theanalysis ofthis co-primary endpoint was toshow
that themean %EWL in theVBLOC group isat least 10%greaer than the%EWL in thesham group
(i.e., therewas apre-specified suger-suyperiority margin of 10%). Thenull and altemative hypotheses
can bestated as

Ho: pr Opc +10% vs. Ha pir > pe + 10%,

where pr (Ke) is themean %EWL in theVBLOC treament (sham control) group. Thetest was carried
out usingat-test with asignificance level of 0.05.

Theseand co-primary effectivenessendpoint was based on two @finitions of subpd-level resporse
depending on level of %EWL (using the BM| method):

A Obsve at least 55%o0f VBLOC subgds withat least 20%EWL at 12 months.

A Obsve at least 45%o0f VBLOC subgds withat least 25%EWL at 12 months.
Theevaluation of this co-primary endpoint was based on obgsrved propations ony rather than
statisticd hypothesis ests.

Page 37 of 76



Sewndary eff ectivenessendpoint:%EWL (Met Life method)

Thesemndary eff ectivenessendpoint was %EWL at 12 monthsafter randomization, with ided body
weight determined using theMet Life tables (i.e., usingthe upper limit of the spedfied weight range, given
asubpdés gender and height). As with theprimary endpoint, thegoa was to show tht the teament
group %EWL is at least 10%greater than the%EWL in thesham group. As with theprimary endpoint,
thenull and atemative hypotheses are

Ho: uT Ouc +10% vs. Ha uT > uC + 10%,

where uT (UC) is themean %EWL in theVBLOC treament (sham control) group. Thetest was carried
out usingat-test with asignificance level of 0.05.

Additional suppative effedivenessassessents

Additional pre-speafied effectivenessendpointsincluded percentage of total body weight loss(%TBL),
Impact of Weight on Quality of Life (IWQOL-Lite), Three Factor Eating Questionraire (TFEQ), and Bed
Depressioninventory (BDI-I1).

Primary saety endpoint
Theprimary safety endpoint is therate of serious adverseevents (SAES) related to implnt orrevision
procedures, cevice, orthergoy in theVBLOC group through 12 months ofollow-up. Thegoal of the

anaysiswas to show tht this SAE rateis less ttan apre-spedfied performance goal of 15%. Thenull and
altemative hypotheses for this endpointcan bestated as

Ho: ' TO 1 58 Ha 'T <15%,

where " T is theSAE rate in theVBLOC treatment groupat 12 monthsas described above.

10. RECHARGE STUDY RESULTS

This dion contains adescription of theresultsfrom theReChargetrial. Briefly, thetria did not ned
the pre-specified co-primary effectivenessendponts, but did ned thepre-spedfied primary safety
endpoint.
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Thefirstco-primary eff ectivenessendpoint sgdfied that thedevice would achieve a mean percent
excess weight loss(%EWL) that is at least 10%greder than thesham control mean %EWL. The
average YEWL at 12 nonths was 24.4%(SD=23.6%) in theVBLOC group and 15.9%(SD=17.7%) in
thesham group,resulting in an average difference between theVBLOC and sham groupsof 8.5%(95%
Cl: [3.1%, 13.94]). While theseresults would appat aconclusion thet average %EWL is higher in the
VBLOC group than in the sham group, thepre-spedfied sugeriority margin of 10%was notachieved,
becaisethe lower boundof the confidence interval is lessthan 10%.

Theseoond co-primary effectivenessendpoint fad two requirements: (i) at least 55%o0f VBLOC
subpds wouldacieve a %EWL of at least 20%; and (ii) at least 45%0f VBLOC subgds would
achieve a%EWL of at least 2%%. Theassessnents oftheseobjedives were based on obsrved rates
rather than setisticd hypothesis ests,and acording to theprotocol both oftheseobjedives shouldoe
met for trial success. Based on theresults ofthis trial, neither of the co-primary objedives was net: (i)
52.5%(<55%) of VBLOC subpeds hed a%EWL of at least 20%; (ii) 38.3% (<45%) of VBLOC
subjeds had a%EWL of at least 25%.

Thesecmndary eff ectivenessendpoint was similr to thefirst co-primary effedivenessendpoint, ie., to
show that %EWL with VBLOC therapy is at least 10%greaer than with the sham control, with the
exception thet ided body weight was determined by the Met Life method (assuminga medium frame
and given asubpdd height and gender, theided body weight is theupper limit of theweight range
spedfied in theMet Life tables). Theresults were similar to thoseobtained for the primary %EWL
endpoint. Theaverage %EWL at 12 months \&s 22.2%(SD=21.4%) in the VBLOC groupand 144%
(SD=15.9%) in thesham group, so that theaverage difference between theVBLOC and sham groups
was 7.8%(95%Cl: [3.0%, 12.®4]). Again, thepre-specified sugriority margin of 10%was not
adieved.

Theprimary safety endpoint of the ReCharge trial was to demonstate that the 12-month grousadverse
event (SAE) rate related to implant orrevision procedures, device, or therapy was less than a
performance goal of 15% amongthe subgcts in theVBLOC group. Tlere were 6 SAEs identified in
thesecategories, which led to an obsrved SAE rate of 3.7%(6/162,95%Cl: [1.4%, 7.9%]) among the
VBLOC subgds, whch met the primary safety endpoint, kecaisethe upper bound ofthis confidence
interval is less tran 15%.

As dicussd in Sedion 11, there were also 9 subgds who lad SAEsrelated to thegenerd surgical
procedure. When these SAEs were counted as part of the primary safety endpoint, usingn intent-to-
trea analysis, theSAE rate was 8.6% (14/162), with a95% CI of [4.8%, 141%)], which also meds
the performance goal of 15%.
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Subject Demographics and Basgline Evaluations
Thetria included 239randomized subgds (162 VBLOC and 77 $iam) at 10 investigational sites (8 in
theUSand 2 in Austalia). Ofthe239randomized subgds, 233received an implanted device (157
VBLOC, 76 slam). Amongtherandomized subgds, 84.9%of thesubpds were female, 92.9%were
Caucasian, theaverage age was 47years (range: 18-65), average BMI at implant was 40.9kg/m? (range:
34.448.4), and 5.4%had type 2 diabetes mellitus. No sgnificant differences were found letween the
VBLOC and sham groups for any of therecorded demographic and baseline variables. Table 10.1
(excempted from Table 9-26, ppge 66, volume22) sumnarizes thedemographics and beseline
characteristics ofthe study participants.

Table 10.1.Bassine Demographics and Health Characteristics of Rechar ge Subjects

Characteristic VBLOC Sham Overall P-value
(N=162) (N=77) (N=239)
Gender Female 87.0% 80.5% 84.9% 0.245
Male 13.0% 19.5% 15.1%
Age (years) 47.1+10.3 | 46.6%9.4 47.0+10.0 0.693
(18.7,65.9) | (24.8,64.1) | (18.7,65.9)
Ethnicity Hispanic/ | 3.7% 7.8% 5.0% 0.209
Latino
Race Caucasian | 92.0% 94.8% 92.9% 0.592
African 4.9% 3.9% 4.6% 1.000
Amelican
Other 3.1% 1.3% 2.5% 0.667
Height (m) 1.7+0.1 1.7+0.1 1.7+0.1 0.112*
(1.5,1.9) (1.5, 2.0) (1.5, 2.0)
BMI (implant) 40.9+2.8 40.9+3.1 40.9+£2.9 0.96%
(34.4,46.4) | (35.2,48.4) | (34.4,48.4)
Weight at 112.6+13.4 | 115.5+14.3 | 113.5+13.7
implant (kg) (79.4, 158.8)| (89.4, 160.2)| (79.4, 160.2)

NOTE: Dataare presentedaspercentagesor mean + SD (min, max). P-valuesfor continuous variablesare based on two-
sample t-test or Wilcoxon rank-sumtest (*). P-valuesfor categorical variablesare based on Fisherés exacttest.

Panel Question: The panel will be asked to discussthe generalizability of the study results,

based on the study population.
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Table 10.2 povides an enrollment sumnary by investigational site. Thefirst two sies (Adelaide
Bariatric Centre and Insiitutefor Weight Control) are located in Austalia, and theother eight sites are
locaed in theUS.

Table 10.2.Summary of the number of subjectsrandomized and implanted by investigational site.

N Randomized

Center Screened Randomized Implanted /g oc  Sham
Adelaide Banatric Centre 37 28 27 19 9
Instituteof Weight Control 41 29 29 21 8
Mayo Clinic Rochester 24 14 14 9 5
Oregon Health & Science Univ. 34 25 25 17 8
Scottsdale Bariatric Center 50 29 29 20 9
Scripps Clinic 43 26 24 18 8
Stanford University School of 8 5 5 3 2
Medicine
Tufts Medicd Center 44 26 25 16 10
University of Minnesota 91 33 33 23 10
Virginia Commonwedth Univ. 48 24 22 16 8

TOTAL 420 239 233 162 77

Subject accounting and foll ow-up

Enroliment in theReChargetrial began on May 16, 2011 ,and was completed on December 27, 2AL1.
Figure 10.1 povides asummary of thenumkbers of subpds randomied, implanted, and remaining in the
study through 12 months ofollow-up (when theprimary safety and effectivenessendpoints vere
evaluated). Notethat six randomied subgds (5 VBLOC and 1 $1am) were notadually implanted.
Thesubged in thesham group changed his mind just por to sugery. Ofthefive nonimplanted
subeds randomized to theVBLOC group, three were not implanted dueto intra-operative exclusions,
onewas dueto acomarbid condition,and onewas dueto discretion of theimplanting physician. The
overdl follow-up rate through 12 months s 891% (213/239, with follow-up rates of 90.7%
(147/162)in theVBLOC groupand 85.7%(66/77) in thesham group. Follow-up through themonth 18
visit is summarized in Table 10.3.
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23% subjects enrolled at time of randomization

Mot implanted and withdrawn:
3 intra-operative exclusions
1 failuge to implant
1 PI discretion

162 randomized to 77 randomized to
VBLOC group sham control group
Not implanted and withdrawn:
1 subject decision
157 mplanted with active device 76 mplanted with sham device

2 lost to follow-up
1 adverse event

Withdrswn before 12 month wisit-

Withdrawn before 17 month visit-

3 subject decision
3 adverse event

154 in trial at 12 months

70 in trial at 12 months

7 miszed 12-month visit

4 miszed 12-month visit

147 with complete
12-month data

66 with complete
12-month data

Figure 10.1. Summary of subject follow-up from randomization through month 12
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Table 10.3. Subject accounting of the intent-to-treat population through the month 18 follow-up

visit (copied from Table 1-1: Subject Disposition Through 18-Month Visit, page8, volume 1,

Amendment 3)

Study Period VBLOC Sham Overall
Randomized 1000% (162) | 1000% 1000% (239)
(77)
Not implanted and withdrawn before 12 month | 3.1%(5) 1.3%(1) 2.5% (6)

visit

I mplanted

96.9% (157)

98.7% (76)

97.5% (233)

Implanted & withdrawn before 12 monthvisit | 1.9%(3) 7.8% (6) 3.8% (9)
Total in thetrial at 12 months 95.1% (154) 90.9% (70) | 93.7% (224)
Completed 12monthvisit 90.7%(147) 85.7%(66) | 89.1% (213)
Did notcomplete 12 month visit 4.3%(7) 5.2% (4) 4.6% (11)
Total in thetrial at 18 months 87.7% (142) |[83.1%(64) | 86.2% (206)
Competed 18 month visit 72.2%(117) 54.5%(42) | 66.5% (159)

Did not complete 18 month visit

15.4% (25)

28.6% (22)

19.7% (47)

Before proceedingto thedetail ed resultsfor the pre-spedfied primary and seandary effediveness
endpoints, it is iformative to look at thesubpd weightsat baseline and at ead of thefollow-up Msits.
Figure 102 shows theaverage weights with sandard deviationsfor the VBLOC and $ham groups
through 12 months. dble 10.4 povides sumnary statistics for thesubjed weights over the courseof
thetrial. Based on theweightsavail able at both kaseline and month 12themean change in weight from
baseline to 12months ves 24.5Ibs (N=147,SD=22.5)in theVBLOC (treament) groupand 16.8lbs
(N=66, SD=17.9)in thesham (control) group,resulting in amean diff erence between the VBLOC

groupsof 7.71bs (95%ClI: [2.0,13.4).
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Figure 10.2.Average weights (Ibs) +/- standard deviations by treatment group through 12 months
of foll ow-up.
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Table 10.4.Summary of weights (Ibs) by treatment group through 12 months offollow-up.

Vidgt month  Treatment N Mean(lbs) StdDev(lbs) Min(Ibs) Max (Ibs)
group
0 VBLOC 162 248.1 29.6 175.0 350.0
' Sham 77 254.7 315 197.1 353.2
1 VBLOC 152 240.0 28.9 169.8 334.0
Sham 75 247.0 30.2 193.0 345.2
3 VBLOC 151 232.0 29.3 160.9 317.0
' Sham 71 238.7 29.3 187.0 306.5
6 VBLOC 149 225.5 30.5 160.5 317.0
Sham 69 234.2 31.9 169.5 315.7
9 VBLOC 135 223.0 31.0 153.9 3145
' Sham 60 234.3 33.3 155.0 312.2
12 VBLOC 147 224.6 345 144.6 331.0
Sham 66 236.6 32.3 153.4 309.0

Figure 10.3 dispays theobseived weightsat implant (month 0)and months 1, 3, 6, @nd 12. Thdeft
panel showstheweightsfor subgds in theVBLOC group, whiletheright panel shows thewveightsfor
subeds in thesham group. VBLOC meansare shown ower theindividua subjed weightsfor each

treament group.
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Figure 10.3.Average weights (Ibs) for the VBL OC (left panel) and sham (right panel) groups,
superimposed over all available subject weightsat months 0, 1, 3, 6, 9,rad 12.

First co-primary effectiveness endpoint results:
Thefirst co-primary eff ectivenessendpoint was percent excess weight loss(%EWL) at 12 monthsafter
randomiation, with ided body weight calculated usingthe BMI method (i.e., theweight asubgct
would haveif their BMI was 25kg/m?). Thenull and altemative hypotheses can bestated as

Ho: pr Opc +10% vs. Ha pr > pe + 10%,

Wherepr (Uc) is themean %EWL in theVBLOC treagment (sham control) group, so tht thegoal of the
analysisof the primary endpoint was to show tht themean %EWL in the VBLOC group isat least 10%
greder than the%EWL in thesham group. Table 10.5 simmarizes theresultsfor this endpoint. Based
on theseresults, thedevice did not perform 10%better than sham with respect to

%EWL, sirce the confidence interval of [3.0, 14.8]has alower bound tfat is less ttan 10%.
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Table 10.5. Results ofthe analysisfor thefirst co-primary eff ectivenessendpoint (% EWL based
onthe BMI method) in thel TT group. (NOTE:
The mean, min, max and 95% CI values aeall % EWL.)

Excess Weight L oss (%) :
(BMI Method) VBLOC Sham Difference
N 162 7
Mean +SD 24.4 +23.6 159 +177 85+219
(Min, Max) (-20.6, 102.7) (-30.7, 103.7)
[95%Cl] [20.8,28.1] [11.9,19.9] [3.1,13.9]
P-value (Delta= 10%) 0.708

Remark: Thefailure of theanalysis ofthis grimary endpoint to ned the super-sugeriority margin of
10% may be partialy explained by the higher than expeded %EWL of 15.9% obsived in thesham
group. When planning thetrial, EM I based the sample size cdculations onan expeded treatment effect
of 20%. However, thestudy shoved aVBLOC effect of only 8.5%.

Remark: As showneatier, theVBLOC groupswere fairly balanced with resped to themeasured
demographics and baseline charaderistics. Becauseof this balance, the EMI did notconsicer any
regression modls assessingthe effed of baseline varables on%EWL. However, FDA has examined
theeffed of VBLOC on %EWL using linea regression modls with variouscombiretions ofthe
following candidate covariates: implant BMI, race, sex, age, and OUS (an indicator of whether asiteis
outsidetheUS). FDA hasfound that theregression moéls consicered produce inferences about the
treament effect that are consisent with theunadjusted analyses presented elsewhere in this exeautive
sumnary. Asan example, onemodd consicered included implant BMI, age, and treatment. This moe!
produced an estimated treament effect of 8.46% (standard error 2.97), giving an approximate 95% CI of
[2.64%, 14.28/].

An additional analysis ofthefirst co-primary endpoint and thehypothesis €st stted abovewas caried
out in theper-protocol (PP) group, which was defined asall ITT subpcts except thosewho (i) were not
implanted, (ii) did not lave theragpy initiated within 45 days of implant, (iii) had thergoy discontinued
duealong-term (>2 manths) medicd condition, or(iv) had amissing weightat 12 months. Theesults
in the PP group were similar to thosefor thelTT group,as shown théollowing table.

Table 10.6. Results ofthe analysisfor thefirst co-primary eff ectivenessendpoint (% EWalgebzP?%? 76



onthe BMI method) in the PP group. (NOTE: The mean, min, max and 95% CI values aeall

%EWL.)
Excess Weight Loss
(%) Treatment Control Difference
(BMI Method)
N 145 65
Mean = 5D 263238 73x181 89222
(Min, Max)| (-13.9,102.7) (-30.7, 103.7)
[95%% CI] [22.4,30.2] [12.9,21.8] [3.0, 14.8]
P-value (Delta = 10%) 0640

Figure 10.4 provides a graphical summary of the %EWL in the VBLOC and sbatrol groups
through 12 months of followp.
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Figure 10.4.Percent excessweight loss(% EWL) +/- standard error through 12 months for each
treatment group (in the per protocol (PP) group, i.e., without imputation of any missing values).

Sensitivity analyses: impact of missing data

As noked abowe, 15 subgcts in theVBLOC group (9.3%) and 11 sulxgcts in thesham group (14.3%) did
notcomplete 12 months ofollow-up. Theimpad that thesemissingweights ad on theresultsfor the
firstco-primary endpoint was investigated through twoapproaches.
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A Longitudinal mixed-effects regression moel of the avail able %EWL data. Theestimated
difference in %EWL between theVBLOC and stam groupswas 9.7%(95% CI: [6.1%, 13.24]).

A A multiple imputation model which included assgned treament, site, gender, age, race, weight
at screening and diabetes sttus. 50 empleted @latasets were formed from themultiple
imputationsand analyzed. Thecombired results povided an estimated difference in %EWL

between treament groups 0f8.8%(95%Cl: [2.8%, 14.84]).

Theresults ofthesesensitivity anal yses are consstent with theresults obéined from thel TT analysis
(that used LV CF to impute any missingl2-monthweights) and thePP analysis (which is essentially
based on subgds withboth baseline and 12morth weights). All analyses result in theconclusion tret
thereis noevidenceto suppart thesuper-syperiority hypothesis.

Further analysis ofthefirst co-primary eff ectivenessendpoint in thdTT group is povided in Table
10.7, llow. In thisanalysis, thetreatment comparisonsare given by investigational site. EMI fit a
linea regression modl of %EWL that included atreament-by-siteinteradion term, but this inéradion
was not sgnificant (p-value=0.72).

Table 10.7.Summary of treatment comparisons inthe I TT group by investigational site. (NOTE:

All mean, SD and 95% CI values ae % EWL.)

: VBLOC Sham Difference
Site Mean = SD (N) Mean+SD (N) | Mean +SD [95% CI]
Addaide Bariatric Certre 44.9 +28.2 (19) 35.1+294(9) | 9.9 +286[-15.1,34.9]
Institute of Weight Control 28.4 +22.7 (21) 13.7+217(8) | 14.7 +224[5.0,34.4]

Mayo Clinic Rochester

20.6 +14.1(9)

25.0 14,6 (5)

4.4 +14.3[-23.0,14.1]

Oregon Hedth & Science
University

16.0 +21.1 (17)

11.1 £16.0(8)

4.9 +19.7[-11.1,21.0]

Scdtsdde Bariatric Center 18.3 £22.1 (20) 6.9+7.7(9) 11.3+£19.0[-0.1,22.8]
SaippsClinic 22.9 +21.0(18) 6.4 £12.7 (8) 16.5 +18.9[2.6, 303]
Starford University Schoolof 16.9 £16.0(3) 16.2 +3.2(2) 0.8 £13.2[-36.4,37.9]
Medcine

Tufts Medcal Certer 26.3 +26.8 (16) 10.8 £14.2 (10) 15.5+229([-1.2,32.2]

University of Minnesota

22.7 +17.1(23)

15.6 +6.9 (10)

7.0 £149[-1.5, 55.6]

Virginia Commonwedth
University

17.3 £26.2 (16)

22.1+122(8)

4.7 £22.7[-21.0,11.5]
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Panel Question: The panel will be ased to discusswhether thefirst co-primary endpoint
results support the eff ectiveness ofthe device.

Weight lossthrough month 18 follow-up
Figure 10.5 shows th&EWL by tregment group through thel8 monthfollow-up visit. Theassessment
of thetreament effect at month 18 iscomplicated by thefollowing:
A Incomplete follow-up, with follow-up rates 0f 72 2% and 54.5%n theVBLOC and stam
groups,respectively.
A Theblind was kroken in thesham groupafter all subjects completed the-frnth visit Most
subjects were unblinded at the 16 month visit or after.

At 18 months, thebserved mean %EWL in theVBLOC groupwas 25.2%(95%ClI: [20.6, 29.8) and
11.7%(95%Cl: [5.4, 18.0) in thesham control group, resultingin atreament difference of 13.5%
(95%CI: [5.7, 21.3). Analysis ofthe 18-month ditafrom theReCharge study suggests naintenance of
theweight loss € at 12 months.
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10

Wisit Month
Figure 10.5.Summary of % EWL by treatment group through the month 18 follow-up visit (from
Figure 1-1: Mean % EWL + Standard Err or from Mixed Effects RegressionModel and % EWL
as Qbserved.
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Panel Question: The panel will be asked to discuss whether the 18 month % EWL data support
the eff ectiveness ofthe device.

Seond co-primary effedtivenessendpoints:%EWL responay rates
As dicussd earlier, thesecond co-primary eff ectivenessendpoint was based on two @finitions of
subed-level responsalependingon level of %EWL (using the BM1 method):

A Ob=rveat least 55%0f VBLOC subjds withat least 20%EWL at 12 months.

A Ob=rveat least 45%0f VBLOC subjds withat least 25%EWL at 12 months.

Theevaluation of this endpoint was based on obsrved propationsrather than sttisticd hypothesis
tests. Based on thel TT group, neither of these criteria was et, as seen from thesumnary below:
A 52.5%(85/162, 95%Cl: [44.5%, 60.44]) of VBLOC subgds hed at least 20%EWL at 12
months. Thebseved rate of 52.5%is less than thespedfied threshold of55%.
A 38.3%(62/162, 95%Cl: [30.8%, 46.24]) of VBLOC subgds hed at least 25%EWL at 12
months. Thebseved rate of 38.3%is less than thespedfied thresholdof 45%.

Remark: As spedfied in theprotocol, thesecond co-primary effedivenessendpoint was based on
obseved proportions in theVBLOC group ony. As asuppkementary analysis, theanalysis ofthese
endpoints las keen expanded to includethe sham group. The resultsare summarized in thefollowing
bullets:

A Subjed-level success dfined as EWL O 0%
0 52.5%(85/162)in theVBLOC group
0 32.5%(25/77)in thesham group
o Difference 20.0%, 95% CI: [7.02%, 330%]

A Subjed-level success dfined as %EWL O 5%
0 38.3%(62/162)in theVBLOC group
0 23.4%(18/77)in thesham group
o Difference 14.96, 95% CI: [2.8%, 270%]

Panel Question: The pane will be asked to discusswhether the second co-primary
endpoint results support the eff ectiveness ofthe device.
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Secondary effectiveness endpoint results

The seandary eff ectivenessendpoint was %EWL at 12 monthsafter randomization, with ided body
weight determined usig theMet Life tables (i.e., usingthe upper limit of the spedfied weight range,
given asubgeddés gender and height). As with thefirst co-primary endpoint, thegoal was to show hat
theVBLOC group %EWL is at least 10%greater than the%EWL in thesham group. As with thefirst
co-primary endpoint, thenull and altemative hypotheses are

Ho: pr Opc +10% vs. Ha pr > pe + 10%,

where pr (Uc) is themean %EWL in theVBLOC treament (sham control) group. Thetest was caried
out usingat-test with asignificance level of 0.0%. Theresultsare similar to thoseob<erved for thefirst
co-primary endpoint,as e in theTable 10.8. Thesuper-superiority goal of 10%was notachieved.
Results in thePP group (not shown)are also congstent with theseresults.

Table 10.8. Results ofthe analysisfor the secondary eff ectivenessendpoint (% EWL based on the
Met Lifemethod) in thel TT group. (NOTE: The mean, min, max and 95% CI values aeall
%EWL.)

ExcessWeight

Loss(%) VBLOC Sham Difference
N 162 77

Mean £ SD 22.2 +21.4 14.4 £15.9 7.8 +198
(Min, Max) (-19.1,90.6)  (-27.6, 93.4)

[95%Cl] [18.9, B.5] [10.8, B.0] [3.0, 127]

NOTE: For super-suwperiority test with 10%margin, p-value=0.380.
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Co-morbidities

Additional analyses were performed onco-morbidity measurements (Sedions 9.15.5 to 9.15.@d
9.15.12, volume?2). Although thestudy did not irclude a pre-determined endpointfor factors assaiated
with health improvements, ditawere colleded on thel2 monthchangein parameters sich as cholesterol,
triglycerides, blood pessue, fasting glicose, and HbAlc. Asseen in Table 10.9, there were snall
improvements ofvarous @rameters in boththe VBLOC group and the sham groupfrom baseline to 12
months, but thehange in theVBLOC groupwas rever statisticdly significantly different from the

change in thesham group.

Table 10.9.Summary of factors assaciated with co-morbidities atscreening, month 12, and
changes from screening to month 12.

VBLOC Sham Difference
Parameter Study Visit mean=SD (N) (min, max)mean+SOYN) (min, (VBLOC i Sham)
Systolic Blood Screening 127.9 £ 12.5 (162) 129.9 + 12.8 (77)
Pressure (mmHa) (98.0. 163.7) (99.3. 167.3)
Month 12 121.9 +11.8 (147) 125.5 + 15.7 (66)
(83.0, 156.0) (99.0, 182.0)
Change -5.5+14.2 (147) -4.0 + 13.5 (66) -15+14.0[-5.5 2.6]
(-50.7. 32.7) (-32.3. 35.0)
Diastolic Blood Screening 80.7 + 88 (162) 82.3 + 10.477)
Pressure (mmHaq) (56.7. 100.3) (60.7, 109.3)
Month 12 77.9 + 81 (147) 77.1 £ 92 (66)
(51.0. 96.0) (54.0, 93.0)
Change -2.8 + 9.6 (147) -4.5 + 8.2 (66) 1.7+9.2 0.9, 4.2]
(-23.3. 26.0) (-27.0, 18.3)
Fasting Glucose Screening 06.3 + 17.3131) 08.6 + 30.(0(55)
(ma/dL) (47.0, 178.0) (72.0, 292.0)
Month 12 94.5 + 15.4123) 97.6 + 29.951)
(58.0, 174.0) (70.0, 277.0)
Change -2.0 £ 149 (122) -0.6 + 103 (49) -1.4 +13.7[-5.3 2.6]
(-77.0, 57.0) (-29.0, 24.0)
HbAlc (%) Screening 5.7 £0.6 (142) 5.8 +1.3 (65)
(4.5, 8.7) (4.7, 14.3)
Month 12 5.3 £0.5 (137) 5.5 +1.0 (60)
(4.5.7.7) (4.8.11.8)
Change -0.3 + 0.4 (135) -0.3 + 0.5 (60) -00+04[-0.2 0.1]
(-2.3.0.5) (-2.5, 0.3) Doy
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