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The AMIHOT II Clinical Summary Report was originally submitted in PMA P080005
for the DownStream® AO System. The AMIHOT II Clinical Summary Report has been
amended twice, once for the AMIHOT II 12-month data update and once for this Panel
Package. The enclosed AMIHOT II Clinical Summary Report begins with background
information concerning the current AMI standard of care and the current unmet clinical
need, transitioning to a discussion of the SS02 Therapy technology, relevant pre-clinical
studies, and prior clinical investigations. The bulk of this document is devoted to a
comprehensive review of the AMIHOT II clinical trial, including the trial methodology
and novel Bayesian statistical design, the study results, and conclusions. This current
revision includes a discussion of several alternative Bayesian statistical models that have
been included to reflect the most recent Amendments to this PMA.
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AMIHOT II Clinical Summary Report

1.1 List of Abbreviations and Acronyms

A list of acronyms and abbreviations used throughout Section 1 is prov.ided in Listing 1.

%DS

AB(f

ACC

ACT

AE

AHA
ALT

AMI

AMIHOT

AN

AOTherapy

AOCS

Percent Diameter Stenosis

Arterial Blood Gas

American College of Cardiology

Angiotension Converting Enzyme

Activated Clotting Time

Adverse Event

American Heart Association

Alanine Aminotransferase

Acute Myocardial Infarction

Acute Myocardial Infarction With Hyperoxemic Therapy

Area ofNecrosis

Aqueous Oxygen Therapy

AO Cartridge Subsystem

apOz

BMC

BMI

BMS

BP

BPM

BUN

Arterial Blood Partial Oxygen Pressure (solubilized
e uivalent)
Anisoylated Purified Streptokinase Activator Complex

Area at Risk 0···

Acetyl Salicylic Acid

Asparatate i transferase
::----+

Blood Mixing Chamber

Body Mass Index

Bare Metal Stent

Blood Pressure

Beats Per Minute

Blood Urea Nitrogen

Page I
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Diastolic Blood Pressure

Door To Balloon

Cerebral Vascular Accident

Chronic Total Occlusion

Corrected TIMI Frame Count

Coronary Stent System

Clinical Research Associa e

Case Report Form JI

Complete Blood Count

Clinical Events Committee

Data Clarification Form

Creatine Kinase

Clinical Outcomes Using Revascularization and
A ressive Dru Evaluation
Cardiopulmonary Resuscitation

Cardiac Catheterization Laboratory

Centimeter

Clinical Research Organization

Clinically Indicated

Congestive Heart Failure

Code of Federal Regulations

Collaborative Organization for RheothRx Evaluation

Clinical Discovery Platform

Cardiac Care Unit

Creatine Kinase Myocardial-Band Isoenzyme

Controlled Abciximab and Device Investigation to Lower
Late An io las Com lications

Coronary Artery Bypass Graft

Canadian Cardiovascular Society

Coronary Artery Disease

Cholesterol and Recurrent Events

CABG

CAD

CADILLAC

CARE

CBC

CCS

CCL

CCU

CDP

CEC

CFR

CHF

CI

CK

CK-MB

em

CORE

COURAGE

CPR

CRA

+~-

CRF

CRO]
~

CSS

CTFC

CTO

CVA

D2B

DBP

DCF

Page 2
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DES

DIC

dL

DS

DSMB

Eecg

ECG

eCRY

EECSS

EF

EMERALD

ER

EtO

FDA

FU

g

GCP

GERD

GGPT

GI

GIK

GP
.~

GU

Hct 'i -

HDL

Hgb

IABP

IC

ICD

IDE

IFU

Drug Eluting Stent

Deviance Infonnation Criterion

Deciliter

Diameter Stenosis

Data Safety Monitoring Board

Electronic Electrocardiographic

Electrocardiogram

Electronic Case Report Fonn

Everolimus Eluting Coronary Stent System

Ejection Fraction

Enhanced Myocardial Efficacy and Removal by
As iration ofLiberated Debris
Emergency Room

Ethylene Oxide

Food and Drug Administration

Follow Up

grams

Good Clinical Practice

Gastro-Esophageal Reflox Disorder

Gamma Glutamyl Transferase

Gastrointestinal

Glucose Insulin Potassium

Glycoprotein

Gastric Ulcer

Hematocrit

High Density Lipoprotein

Hemoglobin

Intra-Aortic Balloon Pump

Intra Coronary

Implantable Cardiac Defibrillator

Investigational Device Exemption

Instructions For Use

Page 3
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IMV
IQR

IRA

IRB

ITT
IV

IVRS

lVUS

LAD

LBBB

Lex
LDH

LDL

LL

LMWH

LV

LVEF

MACE

mCi

MeDRA

MDR

mg

MI·~·

MLD2

mm

mmHg

MPO

MRI

NEJM

NR-MI-4

NTG

OD

Interim Monitoring Visit

Interquartile Range·

Infarct Related Artery

Institutional Review Board

Intent To Treat

Intravenous

Interactive Voice Response System

Intravascular Ultrasound

Left Anterior Descending Coronary Artery

Left Bundle Branch Block

Left Circumflex Coronary Artery

Lactate Dehydrogenase

Low Density Lipoprotein

Late Loss

Low Molecular Weight Heparin

Left Ventricle

Left Ventricular Ejection Fraction

Major Adverse Cardiac Event

Millicuries

Medical Dictionary fro Regulatory Activities

Medical Device Reporting

Milligram

Myocardial Infarction

Minimum Lumen Diameter

Millimeter

Millimeter of Mercury

Myeloperoxidase

Magnetic Resonance Imaging

New England Journal of Medicine

National Registry of Myocardial Infarction

Nitroglycerine

Outer Diameter
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OUS

OYSTER
AMI
PCI

PES

PI

PO

PP

PTCA

QC

QCA

QD

RBC

RCA

RCT

RR
r-TPA

RVD

RWMSI

SAE

SBP

SD

SE

SES ~"

SPECT

STEMI

STP

TCT

TEE

TIA

Outside the United States

Oxygen in ST-Elevation Reperfused Acute Myocardial
Infarction
Percutaneous Coronary Intervention

Paclitaxel-Eluting Stent

Principal Investigator

Per Os

Partial Oxygen Pressure (or solubilized equivalent)

Per Protocol

Percutaneous Transluminal Coronary Angioplasty

Quality Control

Quantitative Coronary Angiography

EveryDay

Red Blood Cells

Right Coronary Artery

Randomized Clinical Trial

Relative Risk

Recombinant Tissue Plasminogen Activator

Reference Vessel Diameter

Regional Wall Motion Score Index

Serious Adverse Event

Systolic Blood Pressure

Standard Deviation -

Standard Error

Sirolimus-Eluting Stent

Single Photon Emission Computer Tomography

Supersaturated Oxygenation

ST-Elevation Myocardial Infarction

Standard Temperature and Pressure (25°C, I atmosphere)

Transcatheter Therapeutics Meeting

Trans Esophageal Echocardiogram

Transient Ischemic Neurological Attack
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TIMI

TLR

TNK

TTC

TVF

TVR

UAPE

Mg

UK

URL

USA

VSD

WBC

WD

WHO

WMSI

.I_-~.,.

Thrombolysis in Myocardial Infarction

Target Lesion Revascularization

Tenecteplase

Triphenyl Tetrazolium Chloride

Target Vessel Failure

Target Vessel Revascularization

Unanticipated Adverse Device Effects

Microgram

United Kingdom

Upper Reference Limit

United States ofAmerica

Ventricular-Septal Defect

White Blood Cells

Withdrew

World Health Organization

Wall Motion Score Index
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1.2 Introduction

Acute myocardial infarction (AMI or MI) occurs when the arterial blood supply to a part

of the heart is interrupted, typically by a blood clot from a ruptured plaque. The arterial

blockage results in local oxygen deprivation or ischemia, triggering a cascade of

inflammatory reactions and processes that lead to infarction, or necrosis of a portion of

the myocar9ium. Typical AMI.symptoms include chest pain, shortness of breath, nausea,

vomiting, palpitations, sweating, and anxiety. AMI is a medical emergency requiring

immediate intervention, and is the worldwide leading cause of death for both men and

women. The severity of an AMI is largely dependent on three factors:-the extent and

location of the occlusion in the coronary artery, the duration of the occlusion, and the

amount of supporting collateral circulation adjacent to the infarct area. The more

proximal the coronary occlusion within the vessel, the more extensive is the amount of

myocardium at risk of infarction. The longer the time period of vessel occlusion, the

greater is the amount of irreversible myocardial damage distal to the occlusion. The

larger the AMI, the greater is the chance of death due to a mechanical complication or

pump failure.

In the progression of an AMI, myocardial cell death first occurs in th~ area that is most

distal to the arterial blood supply. As the duration of the occlusion i@reases, the area of

infarctT6'inlllarges and spreads throughout the flow-compromised fi~sue. The extent of

myocar?ial cell death defines the magnitude of the AMI. Current therapeutic regimens

focus on removing the arterial blockage and restoring blood flow. Ifblood flow can be

restored to at-risk myocardium, more heart muscle may be salvaged from irreversible

damage or death.

Important risk factors for AMI have been well-studied and include: a previous history of

vascular disease such as atherosclerotic coronary heart disease and/or angina, previous

MI or stroke, a history of cardiac arrhythmia, age, smoking, excessive alcohol
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consumption or abuse of certain narcotics, high triglyceride levels, high LDL (low

density lipoprotein) and low HDL (high density lipoprotein), diabetes, high blood

pressure, obesity, and chronic stress!.

1.3 Disease State and Current T~eatmentOptions

Approximately one third of all AMls are 'silent', occurring without chest pain or other

outward symptoms2
• Immediate treatment for suspected AMI includes the administration

of supplemental oxygen, aspirin, nitroglycerin, and pain relief. Upon hospital admission,

the patient receives a number of confirming diagnostic tests, including an

electrocardiogram (ECG), a chest X-ray, and blood tests to detect elevated cardiac

enzyme levels. Available in-hospital treatment strategies include blood clot-dissolving

medications and cardiac catheterization to identitY the location of the MI and mechanical

intervention to relieve the blockage and restore epicardial blood flow.

Myocardial infarction is a common presentation of ischemic heart disease, the leading

cause of death in developed countries. The World Health Organization (WHO) estimated

that in 2002, 12.6% ofdeaths worldwide were from ischemic heart disease3
.

As outlined in this section,the current preferred treatment options for AMI are

revascularil:ation by either thrombolytic therapy or percutaneous coronary intervention

(PCI) with stenting, in cases where emergency bypass surgery is not -indicated. The
.,..~. .~.-

evolution M current practice-will be discussed, in addition to the reasons for failure of

seveniI-.once-promising adjunctive treatments to the current care options.

1.3.1 AMI Care in the U.S.

Heart disease is the leading cause of death in the United States, with a higher aggregate

mortality rate than cancer. Coronary heart disease, which nationally affects

approximately 7.2 million men and 6.0 million women, is responsible for 1 in 5 deaths in

the U.S. According to medical literature, 1.2 million Americans suffer a (new or
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recurrent) coronary attack every year, with a 40% mortality rate4
. The National Registry

of Myocardial Infarction (NR-MI-4) estimates that 500,000 ST-elevation myocardial'

infarctions (STEMI) occur in the United States each years. STEMI is characterized by

elevation of more than I mm in two contiguous leads from ECG monitoring, and is

considered to be the most serious type of myocardial infarction.

AMI symptom recognition and speed of the initial response, particularly for patients who

experience -cardiac arrest, is extremely important. Primary PCI includes emergent

angiography followed by mechanical recanalization of the occluded 'artery with a balloon

catheter (typically including stent placement), without prior administration of

thrombolytic therapy6. Thrombolytic therapy involves the in-hospital administration of

intravenous clot-busting drugs to pharmacologically dissolve the arterial occlusion. .

Beyond the early critical initial response period and the urgency in re-establishing blood

flow to the myocardium, adjunctive pharmacologic strategies are important as well. The

American Heart Association (AHA) / American College of Cardiology (ACC)

Guidelines5 make recommendations for STEMI treatment, including the administration of

supplemental oxygen therapy (via mask or nasal cannula), nitrate therapy (subiingually or

IV), analgesics such as morphine sulfate, aspirin, and beta-blockers.

STEMI patients admitted to the hospital typically undergo a concise-and rapid evaluation

for rep'e~~ion therapy. Restoration of blood flow in the culprit m;tery after the onset of

STEMI symptoms is a key determinant of short and long term outcomes regardless of
- .

whether reperfusion is accomplished by thrombolytic therapy or PCI?' 8. The timely use

of any type of reperfusion therapy is likely more important than the expanding array of

options, if the optimal choice of therapy will delay treatment5
. However, given a choice

of therapeutic options when time is not a deciding factor, an invasive strategy, i.e. PCI, is

preferred when a cardiac catheterization laboratory (cath lab) is av.ailable with surgical

back up and the skilled personnel/resources to accommodate high-risk STEMI patients.
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Results suggest that every minute of delay in intervention for STEMI adversely affects.

one-year mortality, for both thrombolytic therapy and primary angioplasly9, 10.

1.3.2 Standard of Care - Thrombolytic Therapy vs. PCI .'

The two primary options for AMI care are target vessel revascularization by either

thrombolytic therapy or PCI. Rapid re-establishment of infarct vessel patency and

microvascular flow provides the best opportunity for minimizing post-MI mortality.

Blood flow can be restored by thrombolysis, primary PCI, or facilita.ted PCI, which

involves a combination of both therapies. In comparative studies, primary PCI offers a

greater mortality benefit than thrombolysis in patients with AMI II. hLaddition, observed

near-term stroke rates and risk of reinfarction have been shown to be significantly lower

in patients receiving primaryPCI compare with thrombolytic therapy. These clinical

outcomes have been demonstrated in data reported in controlled clinical trials; specific

results are provided below.

Anderson et a/. l2 reported on a randomized trial of 1,572 patients with AMI that were

randomized to treatment with angioplasty or accelerated treatment with intravenous

alteplase. The primary endpoint was a composite of death, reinfarction,and disabling

stroke at 30 days. Among patients who underwent randomization at referral hospitals,

the primary endpoint was reached in 8.5% of the patients in the angi<?plasty group, as

compaiaEtvith 14.2% of those in the fibrinolytic group (p=0.002); The results were
. .

similar among patients who were enrolled at invasive treatment centers: 6.7% of the

patients in the angioplasty group reached the primary end point, as compared with 12.3%

in the fibrinolysis group (p=0.001); no significant differences were observed in the

component 30-day rates of death (6.6% vs. 7.8%, p=0.35) or stroke (1.1 % vs. 2.0%,

p=0.15). Ninety-six percent of patients were transferred from referral hospitals to an

invasive treatment center. The investigators concluded that a reperfusion strategy

involving the transfer of patients to an invasive treatment center for primary angioplasty
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is superior to on-site fibrinolysis, provided that the transfer is completed within two hours

or less.

Results of other prospective randomized clinical trials have demonstrated improved

outcomes for STEMI patients undergoing PCI compared to patients administered

thrombolytic therapy. Widimsky et al.B reported long term outcomesof AMI patients

with five-year follow up in the PRAGUE-2 trial. The PRAGUE-2 trial enrolled 850

STEMI patients presenting to community hospitals without cath labs within 12 hours of

symptom onset. Patients were randomized into two groups, thrombolytic therapy at the

community hospital and interhospital transfer for primary PCI. At 5-year follow up, the

composite safety endpoint (death, reinfarction, stroke or revascularization) rate was 53%

in the thrombolytic group compared with 40% in the PCI group (p=<0.001). This study

demonstrated that the early documented clinical benefit in employing PCI in preference

to thrombolytics was sustained over a long-term 5-year follow up period.

In another study, De Luca et al.14 examined pre-procedural TIMI flow grade and its effect

on mortality in patients with AMI treated by primary angioplasty. The study's review of

1,791 patients treated for AMI between 1994-2001 stratified subjects in high and low-risk

groups depending on angiography and other clinical indicators. The study showed that

pre-procedural TIMI flow grade 3 is an independent predictor of Qn~-year survival in

high-risk patients with AMI treated by primary angioplasty. This result is intuitive and
.,-~. -,'-7·-

suggests that all efforts should be made to obtain early and optimal restoration of

coronary flow, particularly in high-risk patients. Because the use of primary PCI results

in high procedural success rates in terms of achieving normal TIMI 3 flow in a matter of

minutes, this study provides further evidence of the case for PCI ~s a preferred

reperfusion strategy. In another published study, Mehta et al.
ls

reported on the

effectiveness of PC1compared to thrombolytic therapy in a vulnerable high-risk group,

elderly AMI patients. The study results suggest that primary PCI is associated with a
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decrease in reinfarction and mortality for in hospital management for this vulnerable

elderly population.

Looking at a broader scope of clinical data, the results of 15 trials have .been published in

an overview of primary PCI compared to thrombolytics. A meta-analysis of 5,253

randomized STEMI patients demonstrated that rescue PCI for failed fibrinolysis

significantly reduced the combined rate of 30-day death or reinfarction (l 0.8% vs.

16.8%) (OR, 0.60; p = 0.012) compared with thrombolytics alone. Fibrinolysis

facilitated PCI was associated with increased 90-day reinfarction as compared with

primary PCI alone (5.0% vs. 3.0%) (OR, 1.68; p = 0.013) without significant impact on

mortality. The findings support rescue PCI but do not support fibrinolysis-facilitated PCI

in lieu ofprimary PCI alone.

The data cited above is informative and not all-inclusive; ample outcome-based evidence

exists that shows consistently improved clinical outcomes in STEMI patients treated with

PCI vs. thrombolytics. However, in acknowledgment of operator skill as an influence in

STEMI patient outcomes, the AHA recommends that primary PCI for acute STEMI

performed at hospitals without established elective PCI programs should be restricted to

those institutions capable of performing a minimum number of 36 PCI procedures per

year5
•

1.3.3" ~. . Optimization of PCI

The practice of PCI has undergone many refinements in achieving early and complete

revascularization of the culprit epicardial vessel involved in a patient's AMI. Primary

angioplasty using a dilatation balloon was' modified to include stenting, and stent

'deployment, sizing, and design have evolved continuously with the end result of reducing

target vessel revascularization rates with the current generation of drug-eluting stents

(DES)16. Furthermore, clinical evidence shows that a complementary pharmacologic

strategy involves the concomitant use of aspirin, glycoprotein lIb/IlIa inhibitors, and
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other medicaments. In addition, initiatives to reduce tim~ to presentation at the hospital,

and to shorten the in-hospital door-to-balloon times, have contributed to an awareness

that 'time is muscle' 17. Taken together, these improvements demonstrate a clear trend

towards achieving early and complete revascularization of the arterial blockage. Specific

clinical trial data is presented below that provides the evidence-based evolution of

primary PCI to its current clinical practice.

Stone et ~l} reported that among 2,507 patients enrolled in four PAMI trials undergoing

primary PCI for AMI, in whom procedural success is high (TIMI flow grade = 3 in >

90% of patients), outcomes are improved by early reperfusion. The study authors

reported that patients with pre-PCI TIMI 3 flow had greater baseline left ventricular

ejection fraction (LVEF) than patients with TIMI flow < 3 (57±10% vs. 53±11 %;

p=0.003) and were less likely to present in heart failure (Killip class 2 or 3) (7.0% vs.

11.6%; p=0.009). Six-month mortality was also reduced in patients with greater baseline

TIMI flow: 0.5% for TIMI 3,2.8% with TIMI 2, and 4.4% with TIMI 0/1 (p=0.009). In

summary, the study showed that AMI patients undergoing primary PCI with presenting

TIMI 3 flow are less likely to develop complications related to left ventricular failure,

and exhibit improved survival.

These data suggest the optimal deployment of combination therapy, .including both

pharm.acological strategies to promote early reperfusion and definitive mechanical
-~. . .".. .

intervention via PCI for AMI treatment. This combined approach has been the subject of

randomized controlled trials, notably the Controlled Abciximab and Device Investigation

to Lower Late Angioplasty Complications (CADILLAC) trial. The CADILLAC study l8

was a multicenter randomized trial of2,082 STEMI patients who presented within 12

hours from symptom onset, assigned to one of four groups: PCI alone, PCI + abciximab,

PCI wi stenting, or PCI wlstenting + abciximab. Results showed that for the composite

endpoint of death, reinfarction, disabling stroke, and target vessel revascularization, 30

day and 6-month outcomes favored PCI wi stenting (30 day: 5.7%; 6 mo: 11.5%) over
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PCI alone (30 day: 8.3%; 6 mo: 20.0%) (p < 0.001 at 6 mo.). Results were nominally

better with the addition of abciximab into the treatment regiment, yielding composite

endpoint results of 4.4% and 10.2% at 30 days and 6 months, respectively (p = ns with

respect to PCI wi stenting results). The CADILLAC investigators concluded that even if

an optimal result is achieved after primary PCI in AMI, early and late outcomes can be

further improved with routine stent implantation and the strategic use of abciximab.

Drug-eluting coronary stents (DES) represent the most recent procedural advancement in

PCI. Whereas risk factors influencing restenosis and need for targetvessel

revascularization are well known, risk factors for death and reinfarction, ostensibly due to

thrombosis, after drug-eluting coronary stent implantation need to be carefully evaluated.

Complicating this picture is the use of different stent-coating agents with different

pathophysiological effects, and depositing these agents at different concentrations using

different techniques within the stents. Despite this apparent variability, DES are used

routinely to treat AMI, and have been evaluated in several randomized clinical trials. The

net effect seen in the totality of the data appears to be a marked decrease in target vessel

revascularization (TVR), With some controversy over a small but finite risk of in-stent

thrombosis.

The German Cypher StentRegistry19 examined DES data in both AMI and elective cases

were frQmApril2002 to December 2004: 7,445 patients at 122 ho...wilals, who received at
:'''---'":It.. '. .4'

least one sirolimus-eluting stent during PCI, were included. Complete follow-up at a

median of 6.6 months was available in 6755 patients (91 %). The reported death and non

fatal myocardial infarction rates were 1.8% and 2.3%, respectively. Independent

predictors of death or MI were initial presentation with STEMI or non-STEMI (OR 2.21,

p< O.QOOl), cardiogenic shock (OR 3.05, p= 0.0003), renal insufficien.cy (OR 1.74,

p=0.0017), reduced left ventricular function (OR 1.74, p=0.0027), age (per decade) (OR

1.19, p=O.0058), diabetes mellitus (OR 1.39, p=0.0183), 3-vessel disease (OR 1.32,

p=0.043), and prior MI (OR 1.35, p=0.047), whereas interventional and lesion
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characteristics showed no significant association. These results demonstrate that the most

powerful predictors of death or MI after sirolimus-eluting stent implantation during PCI

are presentation with an acute coronary syndrome, impaired left ventricular ejection

fraction, and conventional risk factors for coronary heart disease. DES'use did not appear

to lead to statistically significant increases in major clinical events in the context of

historical rates. Thus, data taken from this large registry population supports DES use

from a general clinical perspective; focused data for AMI patients treated with DES is

discussed below.

Using the previously discussed CADILLAC trial data as a benchmark, primary PCI with

bare metal stenting and concomitant abciximab administration were established as the

best available reperfusion strategy for STEMI patients. Focusing the discussion to

incremental improvements in moving to DES use in this population, sirolimus-eluting

stents (SES), compared to bare metal stents (BMS), have demonstrated reductions in the

incidence of TVR at one year with demonstrated equivalency in other clinical outcome

measures at one year, as reported in data obtained in the TYPHOON trial2o.

Additionally, a study reported by Newell et a/.2l for 306 STEMI patients randomly

assigned to either SES or BMS showed marked reductions in 6-month TVR and mortality

in SES patients as compared to subjects receiving BMS. Similarly, the PASSION triaf2

evaluated the use ofpaclitaxel-eluting stents (PES) as compared to BIylS for STEMI

patients;1itld showed equivalency in clinical outcome at 30 days iU1a one year. While the

use of DES has become routine in AMI management, the primary benefits demonstrated

consistently across multiple trials thus far are in the reduction in repeated

revascularization procedures.

The currently available standard of care for the STEMI patient has set a high bar that

must be exceeded in order to demonstrate further improvements for this high-risk patient

group; in order to meet this challenge, it is essential to understand the current patient

outcomes in AMI and the associated clinical unmet need that remains unaddressed
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despite many incremental refinements in PCI. Before engaging in this discussion, lessons

can be learned from several failed attempts to augment the current standard of care in

AMI using adjunctive therapies.

1.3.4 Adjunctive Therapies in AMI

At the 2006 Transcatheter Cardiovascular Therapeutics (TCT) meeting, Gregg W. Stone,

M.D. gave a presentation23 focused on the many challenges that face the clinician and

patient in contemporary PCI treatment of AMI. As presented by Dr: Stone, performance

outcomes 1eaye much room for improvement, and must be addressed by going beyond

epicardial flow restoration and focusing on more rapid reperfusion, de:veloping therapies

that focus on limiting local myocardial damage and reperfusion injury, and refining

cellular-based therapies to repair the tissue post-AMI. Dr. Stone emphasized that

bleeding and restenosis must be minimized in this patient group. While some of these

topics outlined by Dr. Stone fall beyond the milieu of this discussion, an overview of

representative PCI-adjunctive therapies that have been attempted in the area of

microvascular improvement and myocardial salvage is relevant. A number of mechanical

and pharmaceutical therapies have been used as adjunctive therapies or treatments in the

past, but none of the therapies effectively address the underlying issue of local

myocardial damage and microvascular dysfunction. Some representative adjunctive

therap!~nd treatment modalities are described herein.=_ 7

1.3.4.1 Distal Protection Devices in AMI

One of the criticisms of primary PCI for STEMI is the 'no-reflow' condition and

microvascular flow stagnation that can occur in the distal coronary artery tree. Distal

embolization of thrombus and atheromatous material has been hypothesized to be a factor

in the no-reflow phenomenon and microcirculatory dysfunction observed post-AMI.

Distal protection devices are designed to physically entrap and/or adsorb both debris and

soluble factors that may contribute to the no-reflow condition24
• These devices have been
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in commercial use for a variety of clinical applications, with demonstrated effectiveness

in clot retrieval, but have not been proven to be safe and effective in AMI as an

adjunctive therapy. To address this issue, The Enhanced Myocardial Efficacy and

Removal by Aspiration of Liberated Debris (EMERALD) triafS randomized 501 patients

with AMI to assess the safety and effectiveness of using the GuardWire® (Medtronic,

Inc.; Minneapolis, Minnesota) distal protection device. All eligible patients received

standard pharmacologic agents and were randomized to either PCI alone (n = 249) or PCI

with adjunctive use of the GuardWire® distal protection device (n ~ 252). Results from

the EMERALD trial showed no differences in clinical outcomes for patients whether clot

retrieval was employed or not. In addition, although distal protection-devices are thought

to improve distal reperfusion by eliminating the source of no-reflow, the EMERALD data

showed no differences in the two randomized cohorts in three telltale surrogate markers:

post-PCI myocardial blush score, ST-segment resolution at 30 minutes post-PCI, and

infarct size showed statistical equivalency.

Thus, while the atheroembolic debris may be loosened and entrained in the blood flow

during primary PCI, the results of the EMERALD trial question the pathophysiological

impact of distal embolization during mechanical reperfusion therapy; its impact on the

no-reflow condition may perhaps be minor or negligible. In addition to the EMERALD

trial, the PROMISE26 and AIMI Trials27 have demonstrated neutral oLnegative effects of

these anif"$tmilar devices on myocardial reperfusion and infarct size. Distal protection

devices have not proven to be safe and effective for STEMI intervention and thus have

not been incorporated into the standard of care for this patient population.

1.3.4.2 Thrombectomy in AMI

Thrombectomy removal systems are mechanical devices used to remove thrombus from

the arterial wall. The effectiveness of thrombectomy in AMI was evaluated using the

PossisMedical AngioJet® device in the AIMI trial27
, conducted in 2004. As seen in
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evaluations ofdistal protection devices, the AIMI trial demonstrated no clinical benefit in

the use of the device. The primary endpoint of infarct sizemeasuredb~

"-PECT imaging at one month was significantly higher in patie!!!S treated with

thrombectomy vs. control subjects (12.5% vs. 9.8%; p=0.018). More recently, a study

published by Svilaas et al.28 showed that simp'le aspiration catheters may improve

myocardial blush scores and ST-segment resolution but have not been proven to

demonstrate clinical benefit. These trial results underscore the assertion that thrombus

removal, while instantly gratifying for the interventional cardiologist, has no definitive

association with amelioration of the no-reflow condition and microvascular flow

impairment and dysfunction post-AMI; these factors must be addressed-directly to

improve STEM1·patient outcomes.

1.3.4.3 Cooling Devices in AMI

Experimental data suggest that myocardial temperature is an important determinant of the

extent of tissue necrosis or death during AMI. Endovascular cooling is a relatively new

cath-lab based therapeutic approach for AMI. Dixon et al.29 conducted a pilot study of a

novel heat-exchange catheter on a series of patients, which involved reducing the

patient's core temperature below 34°C prior to performing PCI. This pilot study reported

data on 42 AMI patients for the SetPoint Endovascular Temperature-Management System

(Radi~nt...Medical,Redwood City, CA), demonstrating procedural fea~sibility but no
~~. '_ . .r

differences in median infarct size measured at 30 days in this small sample. In a follow-

up pivotal study, Otien030 summarized the research completed by the participating

investigators in the COOL-MI Trial that randomized 392 patients with STEMI to either

primary PCI (n=199) or primary PCI with adjunctive endovascular cooling (n=193). The

primary endpoint of infarct size at 30 days was equivalent in the two groups, 13.8% in

controls vs. 14.1% in the hypothermia group (p=0.83). The nature of the induced

hypothermia procedure must be questioned; primary PCI was delayed by administering

endovascular cooling. Any adjunctive procedure that delays PCI runs counter to current
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initiatives to relieve the primary vessel blockage and restore epicardial perfusion as

quickly as possible. An objective evaluation of cooling strategies mustgllestion the

utility of this approach for in-hospital AMI care, and whether any mech~nillms for

relieving microvascular dysfunction and improving myocardial salvage' are present.

1.3.4.4

Adenosine

Pharmacologic Adjunctives in AMI

Adjunctive pharmacologic strategies in AMI include the use of adenosine in the cath lab;

early small studies3l had suggested that adenosine was a promising therapy to decrease

the size of an evolving infarct. To formally test its safety and effectiveness, the
,

AMISTAD-II clinical trial was designed as a randomized, placebo-controlled evaluation

of adenosine as an adjunctive complement to either PCI or thrombolytic therapy in AMI

treatment32
, 33. Eligible patients (n = 2,118) all presented with evolving anterior STEMI

and were receiving reperfusion therapy in the form of either thrombolytics or primary

PCI. Study subjects (n=2118) were randomized to either a 3-hour adenosine infusion (at

two different doses) or to a placebo control group. The AMISTAD-II trial results showed

that clinical outcomes in STEMI patients undergoing reperfusion therapy were not

significantly improved with adenosine; however, promising patient subgroups were

. identified in post hoc analysis that may yield better outcomes in future studies. Failing to

meet the-primary study endpoints imposed in the AMISTAD-II trial, adenosine has no

indication for STEMI.

Glycoprotein IIb/lIIa Inhibitors

The use of glycoprotein lIb/lIla inhibitors during primary PCI has become common

clinical practice; however, dosimetry and time of administration have not been

standardized. Early trials showed that PCI facilitated by a combination of abciximab and
. . 34

reduced dose reteplase were a safe and effective approach ,.and results from the
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CADILLAC trial 18 suggest that an optimal cath-Iab based AMI treatment strategy

involves PClwith stenting plus abciximab. No definitive data have be~n presented to

suggest optimal dosimetry for lIb/IlIa inhibitors, or a preferred agent amoqg the group of

abciximab, eptifibatide, and tirofiban.

Glucose Insulin Potassium (GIK)

During myocardial ischemia, the ischemic muscle switches from utilizing fatty acids for

metabolism to a glucose oxidation cycle. Accordingly, some resear~hers have

hypothesized that the administration of insulin in the form of combination therapy may

be beneficial in AMI, suppressing free fatty acid uptake and maximizing-glucose

metabolism. Historically, prior to the advent and refinement of PCI, some trials were

performed utilizing infusions of glucose insulin potassium (GIK) combination treatments;

however, many of these studies are dated, not relevant to current clinical AMI

management, and prove difficult to evaluate in context. However, one studl5 has been

reported for subjects receiving primary PCI (without stenting) with and without the

adjunctive administration of GIK. Study results showed no statistical differences in the

primary study endpoint of30-day mortality between the GIK infusion group (n = 476;

30-day mortality =4.8%) and the control group (n = 464; 30-day mortality = 5.8%). A

significant decrease in 30-day mortality was noted for subjects with no presentation of

heart failure in post hoc analysis. Dr. Carl Apstein published a follQw~up editorial36 on
~- ...~

GIK use in AMI noting the history of mixed results and lack of definitive evidence for

efficacy. Despite numerous studies and a long list ofproponents, the use of GIK

infusions. has never been established as part of the standard of care for AMI.

While the hypothesis of nourishing the ischemic myocardium with GIK infusions has a

plausible mechanistic argument, this treatment and other adjunctive pharmacologic

therapies are totally dependent on a vascular flow pathway into the ischemic zone.

Because of microvascular impairment in the distal myocardial capillary beds, this critical
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flow pathway is inoperable and it is unlikely that the drugs can reach their intended target

site for maximal effect. The agents may be highly effective when usedjncombination

with an adjunctive therapy that offers access to the target zone. _-

Gene Therapy

Gene therapy is a relatively new treatment used to regenerate the muscle cells of the

myocardium. Globally, there are many studies underway examining gene therapy

application in AMI. Stem cell therapy may be given to patients via lntracoronary and/or

intramuscular means and can be administered by the interventional cardiologist within

the cath lab setting. Thus far, no data are available to conduct a meaningful evaluation of

the premise, the deployment techniques, dosimetry, preferred cell lines, or the possible

efficacy or safety of the practice. To date, publicly presented studies consist of small

trials with limited long-term follow up. However, gene therapy may show hope of

regenerating infarcted or malfunctioning myocytes and the associated microvasculature,

and must be considered a promising technology on the horizon.

1.3.5 Summary: AMI Standard of Care

Acute MI, and specifically STEMI remains the major cause of cardiovascular morbidity.

Current evidence shows that when patients have equal access either primary PCI or

throml;>Q1ytic therapy, primary PCI is the preferred option for care-,-the current standard--=-.... .. .~

of care in primary PCI involves stent implantation, often using a drug-eluting stent,

accompanied by adjunctive pharmacologic agents such as aspirin, c1opidogrel,

glycoprotein IIb/IIIa inhibitors, and anticoagulant therapy. Several adjunctive therapies

have sought to improve upon the current standard of care; however, results from

controlled randomized studies have not supported the inclusion of additional procedures,

devices, or drugs into the currently established treatment regimen. A discussion of

current clinical trial outcome data follows in the next section, to provide a means of

comparison for future therapies.
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1.4 Current Outcomes in AMI

Numerous publications are available outlining current outcomes in inte~rventional trialsof

AMI therapies. In this section, clinical outcomes will be presented using MACE data

from several trials to provide a baseline against which future trials may be compared.

Following this discussion, the importance of two key clinical factors will be highlighted,

infarct location and time to reperfusion therapy, with emphasis on the clinical impact of

these important factors. Lastly, the clinical unmet need is discussed.

1.4.1 Major Adverse Cardiac Events (MACE): Summary Data

Major Adverse Cardiac Event (MACE) rates for treatment of STEMI were obtained from

scientific publications describing controlled clinical trials. Studies were identified based

upon an ongoing review ofrelevant published clinical data obtained from the

interventional trial literature. The clinical trials selected for review met the following

criteria:

• Interventional cardiology trial for acute MI;

• The study was randomized and controlled;

• Reperfusion therapy was employed in each treatment arm;

• The therapies have clinical indication for AMI;

• . A !Dinimum of 100 patients were enrolled in each treatment .aim; and
-~. . .'

• The results were published within the past ten years.

Eleven randomized, controlled clinical trials were selected based on the criteria outlined

above. Available MACE data using the individual components of death (all causes),

reinfarction, target vessel revascularization, and stroke were compiled from published

trial data and are presented in Table 1. With the exception of the TYPHOON trial2o
,

these data represent 30-day MACE rates; data collected at 12 months are reported for this

study. Because TYPHOON represents a randomized, controlled evaluation of sirolimus-
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eluting stents as compared to bare metal stents for AMI treatment, the data are

noteworthy despite the difference in reporting windows and are includ~d in the table.

Several trials do not have published rates for some of the individual MACE component

variables; notably, the incidence of stroke is not available for several of the trials. The

MACE rates for these studies are therefore conservative due to this exclusion from the

composite tally. Despite these differences, a comparative review of the information

provided ill' Table 1 is valuable.
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Table 1. 30-day MACE Data for Recent Acute MI Trials

... +--<
Re-

Trial Arm N Death infarct TVR Stroke Composite*
ACE 3? Stent 200 4.0 4.5 1.5 0.5 10.5

Stent + abciximab 200 3.5 0.5 0.5 0.0 4.5

ADMIRAL38 Stent + placebo 151 6.6 2.6 6.6 NR 14.6

Stent + abciximab 149 3.4 1.3 1.3 NR 6.0

CADILLACJ~ Stent 512 2.2 1.0 3.3 0.2 5.7

Stent + abciximab 524 2.7 0.8 1.6 0.2 4.4

PTCA 518 2.5 0.8 5.6 0.2 8.3

PTCA + abciximab 528 l.l 0.8 3.4 0.0 4.8

CAPTIM39 Pre-hospital thrombolytics 419 3.8 3.7- NR 1.0 8.2**

PTCA 421 4.8 1.7 NR 0.0 6.2**

EMERALD25 Stent 249 2.9 NR NR NR NR

Stent + distal protection 252 2.1 NR NR NR NR

PASSION22 Paclitaxel stent 309 2.6 0.7 2.7 NR 6.0

Bare metal stent 310 4.2 1.7 3.0 NR 8.9

RAPPORT'° PCI 242 2.1 4.1 12.4 NR 16.1

PO + abciximab 241 2.5 3.3 9.1 NR 13.3

STENT PAMI41 PTCA 448 1.8 l.l 3.8 NR 5.8
Stent 452 3.5 0.4 1.3 NR 4.6

STOPAMI_342 Stent 305 5.6 NR 2.0 NR 7.6

PTCA 306 4.9 NR 1.3 NR 6.2

TYPHOON20 (12 MO) Sirolimus stent 700 2.2 1.1 3.7 NR NR

Bare metal stent 700 2.2 lA 12.6 NR NR

ZWOLLE43 Streptokinase 201 7.0 9.0 42.8 NR NR

--- PTCA 194 1.0 . ~;0.5 12.4 NR NR
NR = Not Reported
*Composite data include unique MACE
** Composite does not include TVR

As presented in the table, these study data demonstrate significant variability in 30-day

mortality between similar therapeutic treatments. Since six of these studies do not

include stroke in their composite MACE rates, their MACE rates may be understated.

Overall, these studies show that even within the controlled boundaries of PCI and

thrombolytic therapy, 30-day safety data can vary significantly, underscoring the need in

Page 24



TherOx, Inc. DownStream AO System
PMA POSOOOS Panel Package
Section 7: AMIHOT II Clinical Summary Report

an AMI study population to carefully consider the specific study population and key

inclusion/exclusion criteria and their potential influence on early eventJ,irrespective of

the other trial factors.

Twelve-month MACE data are presented in rable 1 for the TYPHOON studiO; 30-day

results were not published in the seminal article. The primary end point was target-vessel

failure at one year after the procedure, defined as target-vessel-related death, recurrent

myocardial-infarction, or target-vessel revascularization. The rate of the primary end

point was significantly lower in the sirolimus-stent group than in the uncoated-ste~tgroup

(7.3% vs. 14.3%, p=0.004). This reduction was driven by a decrease in the rate oftarget

vessel revascularization (5.6% and 13.4%, respectively; p<O.OOI), with no significant

differences in mortality or reinfarction rates. These data, coupled with the PASSION

results, allude to the overall safety and effectiveness of drug-eluting stents for STEMI

treatment, due to the similar or nominally better mortality and reinfarction rates using

DES, and lower TVR occurrence as compared with bare metal stent deployment.

..,".

Overall, the data in Table 1 show significant variance in both mortality and composite

event rates at 30 days, in spite of the use of reperfusion therapy in STEMI patients for all

cited trials. Thus, 30-day death rates range from 1.0% - 6.6% in the table, while

composite event rates range from 4.4% - 16.1 %. The underlying patient selection criteria

clearly have an impact on outcome in STEMI, and may be respon~Lble for this variability.. ~'>C.. . '. .'
The next section of the discussion will turn to two important underlying factors in AMI

outcome, time to intervention and infarct location.

1.4.2 Time to Intervention and Infarct Location: Influence on Patient

Outcomes

Early recognition of symptoms and prompt intervention are critically related to patient

outcomes. The AHA and ACC, along with other supporting organizations, have launched

a current nationwide hospital initiative called the door-to-balloon, or D2B initiative, with
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the goal of increasing the percentage of AMI patients who receive primary angioplasty

within 90 minutes of hospital presentation to 75% from its 35% level of2006. DeLuca et

al. 1O have reported on the quantitative relationship between time to intervefltion and

outcome in 1791 STEMI patients treated with primary PCI with and without stenting.

The study showed that patients with successful reperfusion of the target vessel post-PCI

had a significantly shorter ischemic time (P=0.006). After adjustment for age, gender,

diabetes, and previous revascularization, each 30 minutes ofdelay that extended the

. ischemic time was associated with a relative risk for I-year mortality of 1.075 (95% CI

1.008 to 1.15; P=0.041). Thecritical importance of early reperfusion is not specific to

PCI but has also been demonstrated in AMI studies ofthrombolytic ther~py, notably by

. of HarvardJ7, 44-46.

The severity ofAMI also is highly dependent upon the location of the ischemic infarct

created by the arterial blockage. Anterior wall infarction, because of the heavy

involvement of the left ventricle caused most commonly by a blockage in the left anterior

descending (LAD) coronary artery, is typically the most serious type of infarction. In a

study published by Stone et al.47 that was performed to determine the relative prognostic

significance of location (anterior or inferior) and type (Q wave or non-Q wave) of

infarction, the hospital course and follow-up outcome (mean duration 30.8 months) of

471 patients experiencing their first MI were examined. Results showed that patients

witha~r infarction (n=253) had a substantially worse in-hospital and follow-up

clinical course compared with those with inferior infarction (n = 218), evidenced by a

larger-infarct size (21.2 versus 14.9 g Eq/m2 creatine kinase, MB fraction [CK-MBD,

lower admission LVEF (38.1 vs. 55.3%) and higher incidence of heart failure (40.7% vs.

14.7%), in-hospital death (11.9% versus 2.8%), and total cumulative cardiac mortality

(27% versus 11 %). Each of these comparisons was statistically significant with p <

0.001. Anterior wall infarction patients represent a high-risk population that has the
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greatest opportunity to benefit from the introduction of novel therapeutic strategies that

seek to mitigate the damaging effects of myocardial ischemia brought about by AMI.

1.4.3 AMI Survival: Progression to CHF

The development of congestive heart failure (CHF) can be traced to the evolution of a

serious STEMI event for some patients. Heart failure patients exhibit left ventricular

enlargement, or LV remodeling, that becomes more pronounced over time as the left

ventricle loses more and more pumping efficiency. LV remodeling is quantifiable with

direct ventricular volume measurements captured at diastole and systole, over a period of

time to monitor progress of the disease.

One of the byproducts of advancement in reperfusion therapy is a shift away from early

mortality risk from AMI that increases later in the ischemic disease progression in the

form of CHF mortality risk. Early restoration of epi~ardial coronary blood flow in AMI

patients via reperfusion therapy has been proven to improve clinical outcomes. However,

because of the inevitable damage caused by the AMI, the effects of the infarction over

time lead toLV remodeling. Post-AMI, these changes are inevitable after a portion of

the muscle has experienced necrosis; the clinical presentation after significant LV

remodeling is ultimately congestive heart failure48
. Significantly, areview49 of heart

failure studies conducted in the UK showed that recruited patients had an incidence rate

ofprio~of60%;while this finding may overstate the causal relationship between MI

and heart failure, their direct relationship is indisputable. In terms of infarct severity, this

same review showed that anterior infarction is more commonly associated with

progression to heart failure than less severe MI.

After the effects of AMI have progressed into heart failure, the clinical outlook is grim;

one population-based study50 reported that mortality rates in the first year of new onset

heart failure are 30-40%. The Cholesterol And Recurrent Events (CARE) trial5
! showed
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that patients who experience late-onset CHF have a lO-fold increased risk of death

compared with other MI survivors.

While AMI trials do not frequently attempt to correlate therapeutic strategies with long

term heart failure incidence, there is a clear progression from AMI to CHF, with

important clinical and lifestyle implications for the patient. Regardless of treatment

modality, the prevention of myocardial cell death at the microvascular level, and the early

arrest of infarct development, is a key factor in the early prevention of CHF.

1.4.4 The Unmet Need in AMI

Despite advances in reperfusion therapy strategies and better awarene-ss-ofthe need for

early patient intervention, AMI patients continue to experience elevated early and late

MACE, as well as a heightened risk for CHF development. Clearly, although many

current initiatives are underway seeking to further optimize primary reperfusion

strategies, including incremental stent design and coating improvements, co-dependent

pharmacological administration, and decreasing door-to-balloon time, none of these

approaches seems likely to address the critical unmet need for these patients. Namely,

the microvascular impairment and flow dysfunction that has been characterized in the at

risk distal capillary beds must be repaired during the acute interventional phase52
• A

better understanding of the natural course of infarct healing and the effect of early

reperfusie;g.onischemic myocardium might contribute to developing new therapies for

ischemic heart disease.

Results of experimental studies have shown that microvascular obstruction is related to

endothelial swelling, to myocyte edema, and to obstruction of the capillaries by

neutrophils, erythrocytes and debris. The presence of microvascular obstruction is

associated with greater myocardial damage, based on electrocardiographic and

echocardiogaphic criteria. Furthermore, results of clinical studies have indicated that

microvascular obstruction is associated with LV remodeling and increased risk of
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I· d b·d· 53morta Ity an mor 1 lty .

Addressing this problem at its source requires a new approach to interventional care, and

diagnostic tools that seek to measure, directly or indirectly, the results ofsuccessful or

unsuccessful intervention in the at-risk myocardium. To date, one such diagnostic tool,

and the only effective validated measurement with strong clinical correlates, is infarct

size measurement wit SPECT imaging.

1.4.5 SPECT Infarct Size: A Predictive Surrogate Marker

The best physical measure of the consequences of AMI in post-intervention patients is

the quantification of the extent of necrosis or infarction in the muscle.-1'he degree to

which microvascular impairment in the myocardium is irreversible and unaffected by

therapeutic intervention certainly leads to a greater extent of infarction.'-'

SPECT imaging is an accurate and reproducible method for measuring infarct s'fte in

these patients, is accessible at hospitals that have advancedPCI capabilities, and can be

standardized with the help of an expert core laboratory atth~
• for comparison of subjects enrolled in randomized studies. Unlike indirect infarct

size biomarkers such as creatine kinase (CK) and troponin, which require careful

sampling and extrapolation from release kinetics to estimate the ex.tent of myocardial

necrosis, SPECT imaging provides a direct picture of the extent of damage to the cardiac

muscle,~ the infarct location. While cardiac MRI has this capability, a lack of

technique standardization and core laboratory analysis has limited this method to single

center studies.

A white paper is presented below that discusses the clinical relevance of infarct size

measurement~ by SPECT imaging. The white paper was authored by

th . Director at.aWcurrent

President of theA~ has pioneered the development of SPECT infarct

size measurement over the last twenty years; this white paper is included in Section
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1.4.5.1 below without content editing. For ease of identification, this section is indented

and presented in a smaller font size than the surrounding text.

· \: .

1.4.5.1 nificant Difference in Infarct SiZe Measured

~ ..

SPIi:::rimagingWit~is the best available measurement tool for infarct size.

Most'::ofthe evidence supporting the validity ofthis endpoint is summarized in two reviews54
•

55
. This

measurement has already served as an endpoint in multiple early pilot studies and in dose-ranging

studies. These trials have used this measurement to assess efficacy, either as a primary endpoint or as

a component of a composite primary endpoint. Such efforts demand that the trials be designed to

detect a difference in infarct size that is clinically meaningful. This document summarizes several

lines ofevidence in support of the use of a reduction in infarct size of 5% of the left ventricle as a

clinically meaningful measure of efficacy in such trials.

I. Relationship to ejection fraction differences observed in randomized trials.

The 5% difference in infarct size was first employed in a study examining the design of randomized

trials of acute intervention56
• This study attempted to "bracket" the range of differences in infarct size

(expressed as a percent of the left ventricle) that could be used in the design of randomized trials. At

the "high end" of the spectrum, where a treatment would have a truly profound effect, 8% of the left

ventricle was employed. For example, in patients with anterior myocardial infarction, mean infarct

size might be 18% ofthe left ventricle with existing reperfusion therapy and 10% ofthe left ventricle

with so1fie n"ew therapy" As detailed in the study, this required a 50% imprbvement in myocardial

salvage over existing therapy. At the other end ofthe spectrum, a more modest therapeutic effect was

represented by 5% of the left ventricle. This effect, which represented a 30% improvement in

myocardial salvage over existing therapy, was used because it was felt to be clinically meaningful

because of its implications for ejection fraction. As detailed" in both that study, and the later review

articles, SPECT sestamibi infarct size has been closely inversely associated with both global left

ventricular function (ejection fraction and end-systolic volume) and regional left ventricular function

(regional wall motion) in multiple different patient cohorts. In one early study57, discharge infarct size

was closely inversely correlated (r=-0.81) with ejection fraction measured six weeks later with a slope

of the regression line of approximately 0.5. Thus, a reduction in infarct size of 5% of the left ventricle
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would be approximately equivalent to a 2.5 point increase in ejection fraction. Although ejection

fraction clearly has limitations as a primary endpoint in reperfusion trials58
, these limitations primarily

relate to its insensitivity and the issue of missing values. At the 1992 FDA hearings59
, there was a

consensus recognizing the clinical importance of ejection fraction differences.

Despite the limited sensitivity ofejection fraction as an endpoint, multiple studies have shown ejection

fraction improvement in association with mortality reduction in placebo-controlled trials of

thr~bplytictherapy. For example, the European Cooperative Study Group60 found an ejection

fra~<?~-at 10 to 22 days of 48.5 in the placebo group and 50.7 in the t-PA group (a 2.2 point

difference). Similarly, the ISAM study group61 found that the ejection fraction at three to four weeks

was 53.9 in the placebo group, and 56.8 (a 2.7 point difference) in patients treated with streptokinase.

The Western Washington Intravenous Streptokinase trial62 similarly reported an.-ejection fraction of

50.7 in the placebo-group compared to an ejection fraction of 54.3 in the streptokinase-treated group, a

difference 00.6 ejection fraction" points. Subsequent trials compared one thrombolytic treatment

regimen with another. Although the results using ejection fraction were generally disappointing,

largely reflecting its low sensitivity, there were generally small improvements in ejection fraction

favoring patient groups treated with t-PA, compared to those treated with streptokinase or APSAC.

The magnitude ofthe difference ranged from 0 to 3 points, favoring t-PA. Obviously, the large

GUSTO trial subsequently showed a mortality difference of approximately 1% favoring t-PA over

streptokinase. Thus, in a much larger data set, the observed modest differences in ejection fraction

translated into a clinically significant benefit. On the basis ofthese randomized trials ofthrombolytic

agents, a difference in ejectionfraction ofapproximately two or three points appeared to be associated

with a clinically significant difference in overall mortality. Since an infarct size reduction of 5 % of

the k:ft..yentricle would represent an increase of about 2.5 ejection fractionJ?oints, it appeared likely to
...,. "" :-"

be clinically significant, and was therefore chosen for analysis in this early study of sample size.

II. Effect of time to therapy on infarct size and mortality in the CORE trial.

The Collaborative Organization for RheothRx Evaluation (CORE) trial, was an international,

multicenter, randomized, dose-ranging study of poloxamer 188 in acute myocardial infarction, which

employed sestamibi infarct size in a sizable substudy on more than 1100 patients62. This substudy of

SPECT imaging has provided important data which are relevant to the issue of a clinically significant

difference in infarct size. The first such data examined the impact Of time to thrombolytic treatment on

infarct size and outcome63 . Patients who were treated in less than two hours in the CORE trial had a
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significant reduction in infarct size compared to all the other groups. The magnitude of this reduction

in mean infarct size was 3.1 percent of the left ventricle without adjustment for other factors, and 2.9

percent of the left ventricle after adjustment for previous myocardial infarction, location of infarction,

thrombolytic agent used, and treatment with poloxamer 188 (which had no significant effect). In the

main CORE trial of2948 patients, there was a significant reduction in mortality according to time to

treatment. Compared to patients treated within two hours, patients treated at two to four hours had an

odds ratio for death at 35 days of 1.27 (unadjusted; p=0.0004) or 1.15 (adjusted; p=O.038; Table 4 from

re~n~e 62). This mortality difference confirmed earlier results from the much larger GUSTO I trial
64

,

wht'§!! ~howed a highly significant mortality difference in patients treated in less than two hours. Thus,

an approximately 3% difference in infarct size associated with earlier therapy was associated with a

clinically significant reduction in mortality.

III. Effect oftbrombolytic agent on infarct size and mortality.

A second finding published from the CORE substudy63 also supports the use of a 5% difference in

infarct size. The adjusted effect of the thrombolytic agent used on mean infarct size in the CORE trial

is included in the table. Compared to patients treated with streptokinase, t-PA was associated with a

reduction in infarct size of 3.5% of the left ventricle (adjusted for time to therapy, previous MI,

anteriorMI, and poloxamer 188). As previously mentioned, the GUSTO trial demonstrated a

clinically significant reduction in mortality associated with t-PA. Although CORE was not designed to

compare streptokinase with t-PA, this finding in the infarct size substudy suggested that a reduction in

infarct size at 3.5% of the left ventricle is associated with a clinically meaningful difference in early

mortality

IV. Relationship of infarct size to late mortality.
'~' ,-,'

Three different published studies have now shown that sestamibi infarct size is associated with a

difference in late (greater than 30 days) patient mortality. The first ofthese
65

reported two-year

follow-up in 274 patients atth~. The measured discharge infarct size was quite small,

with a median of 12% to the left ventricle. Despite a low two-year mortality rate of 3%, sestamibi

infarct size was highly associated with both overall mortality (Chi-squared = 8.66, p=0.003) and

cardiac mortality (Chi-squared = 11.89, p<O.OOl): A separate multicenter study of249 patients
66

also

showed a similar significant assoCiiiti6nbetween-sestamibi infarct size at discharge'-:and one-year

mortality. However,given the small number of deaths in these series, it is difficult to relate any given

magnitude of change in infarct size to subsequent mortality. However, this was subsequently feasible
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in the larger report from the CORE trial by Bums et al.67. In 1,164 patients in the infarct size substudy,

six-month mortality was significantly related to infarct size (Chi-squared = 9.1, p=0.03). As indicated

in Table 2 of that manuscript, in the "overlap group" of753 patients who also underwent ejection

fraction measurements, the odds ratio for infarct size for six-month mortality was 1.033, i.e., for each

one percent increase in infarct size, mortality in the next six months was 1.033 times more likely. A

5% increase in infarct size would therefore mean that six-month mortality was (1.033i = 1.176 times

more likely. A patient with an infarct size that was greater by 5% ofthe left ventricle would therefore

ha~a17.6% greater chance of dying in the next six months. The absolute mortality difference at 6

mo~tJs is small, because of the low late mortality in most current randomized trials of acute

reperfusion therapy in acute ST elevation MI. However, the relative difference of 17.6% is of

comparable magnitude to the relative difference of20-25% that is associated with aspirin therapy for

secondary prevention.

Preliminary data from the EMERALD trial has confirmed the results from CORE. There was a highly

significant association between infarct size and 6 month mortality. The odds ratio for infarct size for

mortality was 1.07, greater than that reported by CORE.

V. Magnitude of reduction in infarct size in a randomized trial with a corresponding reduction

in clinical endpoints.

Some would regard this requirement as the "ultimate test" of a surrogate. This requirement had not

been met at the time of the publication ofour first review, but was subsequently met with the

. publication in the New England Journal ofMedicine68 ofa randomized trial comparing coronary

stenting plus abciximab with t-PA in acute myocardial infarction. In that study of 140 patients, there

was a significant (p=0.02) reduction in final infarct size from 19.4% oftheleft ventricle in the t-PA
-.e«.... . ".

group to 14.3% ofthe left ventricle in the stent group, a difference of 5.1 % of the left ventricle. This

was associated with a significant (p=.02) reduction in the cumulative incidence ofdeath, reinfarction,

or stroke'over the next six months in the stent group. A second randomized trial of 162 patients has

been reported by the same group69, again showing a reduction in infarct size of 8% of the left ventricle

(and an increase in myocardial salvage of 5.2% of the left ventricle) in patients treated with stenting

plus abciximab, compared to patients treated with t-PA plus abciximab. The group treated with

stenting plus abciximab again had a reduction in a composite clinical endpoint over the next six

months that did not quite achieve statistical significance (p=0.06).
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Thus, several different lines of evidence suggest that a reduction in infarct size of 5% of the left

ventricle measured by SPECT sestamibi is clinically meaningful. The, recent rand9mized trials from

Munich satisfY the most stringent criteria for a surrogate endpoint, i.e., a therapy associated with a

reduction in infarct size in a randomized trial has been associated with a reduction in clinical endpoints

in the same treatment arm. The first of these studies reported a reduction in infarct size of

approximately 5% ofthe left ventricle. The reduction in infarct size in the second study was 8%.

ObviQusly, both studies were comparatively small, and the 95% confidence limits for the relationship
iT',,-

betweeI} infarct size and clinical outcomes are therefore quite broad. However, the extensive data

summarized above suggesting that two to three point changes in ejection fraction (corresponding to a

difference in infarct size ofabout 5% of the left ventricle) are clinically meaningful, that differences in

time to therapy with thrombolytic agents that are associated with differences in infarct size of less than

5% ofthe left ventricle are also associated with differences in mortality, and that infarct size is

significantly related to late mortality, all lend additional support to the use of 5% of the left ventricle as

a clinically meaningful difference in infarct size.

Table 2. Ejection fraction measurements in randomized trials comparing
different thrombolytic regimens

Author N SKlUKIAPSAC tPA

White70 270 58± 12 58± 12

PAlMS?] 171 53±JO 55 ± 10

GAUS72 246 52 ± 14 53 ±J2.

~ Anderson?3 139 51 ± 11 ·54 !12

Table-2 concludes the white paperb~
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1.4.5.2 SPECT Infarct Size Synopsis

In summa~, infarct size m~~sured b~ECTimaglng'~sawell

established, validated measurement that shows a close correlation with ·directly measured

infarct size in pathology specimens from both· animals and humans. Sestamibi infarct

size also shows a close correfation with other direct and indirect physiological

measti'eJiients of heart function in humans, including left ventricular ejection fraction,

left veQ!ricular end-systolic volume index, extent of regional wall motion abnormality,

infarct size, and myocardial enzyme release. Advantageously, SPECT imaging has been

utilized in numerous studies in determining infarct size after AMI, in studies dating back

nearly twent)' years.

The challenge of demonstrating incremental treatment benefit with an adjunctive regimen

superimposed with reperfusion therapy in AMI is usually underestimated. The track

record of device trials attempting to demonstrate infarct size reduction by SPECT

imaging is not good, as evidenced by several failed trials. The inherent variability in

infarct size in patients is substantial, reflecting the underlying variation in several

important parameters, including the extent of previous myocardial injury and underlying

disease, the extent of myocardium at risk, residual flow to the infarct zone (via collaterals

or intermittent antegrade flow), and time to reperfusion. SPECT imaging currently is the

best me~ement tool available to quantify infarct size for"the purpose of controlled

study reporting.

1.4.6' Current Outcomes in AMI: Summary

Current AMI treatment strategies have focused almost exclusively on removing the

primary flow obstruction in the target coronary artery. However, as mounting evidence

suggests, microvascular obstruction plays a significant role in the pathophysiology ofMI

and impacts the post-MI recovery phase. The "no-reflow" phenomenon74 indicates lack

of adequate tissue perfusion within the infarcted myocardium even after the coronary
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artery has been opened using the best available standard-of-care techniques.

Angiographic markers of no-reflow have also associated with poorer ~liWcal outcomes,

and the clinical significance of microvascular perfusion in the acute MI setting is

increasingly apparent. Furthermore, clinical strategies for minimizing reperfusion injury

have not yet demonstrated efficacy75. The concept of reperfusiori will continue to include

and re.fjne)his concept with new strategies to improve flow at the microvascular level76
•

;, "

To sun: up Jhecurrent clinical unmet need in AMI, what is needed is 'angioplasty for the

micro~1rculation'.

1.5 AO Therapy Administration in AMI - Previous Studies

1.5.1 Pre-Clinical Studies of AO Therapy in AMI.

Prior to development of the current TherOx® AO System and AO Cartridge, the safety

and effectiveness of AO Therapy were examined in several pre-clinical studies. These

studies, conducted in collaboration withthe~andWayne State University,

established the effectiveness and mechanism of action of AO Therapy in animal models

of acute myocardial infarction. Collectively, these studies consider global heart function,

metabolic indicators of myocardial health, and tissue viability post-AMI, comparing

animals that have received AO Therapy to appropriate non-treated control animals.

Key st~lnformation, including protocol parameters, data, and i1!1Portant conclusions, is

summarized below; this information is also provided within PMA Module 2 but is also

inclu?ed'h~re for its relevance in establishing the clinical basis for AO Therapy.

1.5.1.1 Canine AMI Studies by Spears et ai.

Early studies ofhyperoxemic blood reperfusion post-AMI were conducted utilizing a

canine model under the direction of J. Richard Spears, M.D. of Wayne State University in

Detroit, MI. In work performed in 1998 and published as a peer-reviewed article in

200377
, Spears et al. performed studies on adult mongrel dogs that were subjected to
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controlled acute myocardial infarctions by inflating a balloon catheter in the proximal

circumflex coronary artery and maintaining occlusion for 90 minutes. After the
_.-e"-~,-

occlusion period, the balloon was deflated, restoring blood flow to the affeCted artery,

and the animals were randomly assigned into three groups:

• Autologous reperfusion (normoxic physiological blood flow; n= 7)

• Ael1ve- normoxic reperfusion (100 ml/min of normoxic arterial blood pumped to the

left.J1laih coronary artery through guide catheter; n = 8)

• Active hyperoxemic reperfusion (100 ml/min ofhyperoxemic bluod pumped to the

left main coronary artery through guide catheter; n = 11) .....-:-

A ventilator was used to maintain consistent arterial p02 (ap02) levels; the ap02 averaged

108 ± 8 mmHg for normoxemic control animals. Hyperoxemic reperfusion was provided

at a p02 level of 530 ± 150 mmHg to the treatment group; hyperoxemia was achieved by

mixing normoxic arterial blood with 2.5 - 35 ml/min of AO solution with a dissolved

concentration of 0.8 - 1.0 ml 02 (STP)/ml saline. The active reperfusion period was 90

minutes. In both active reperfusion groups, a 30-min autoreperfusion period was

observed post-AMI before starting the blood pump.

The three groups were compared with respect to transthoracic echo left ventricular

ejection fraction (LVEF), regional wall motion (% fractional shortening of the posterior

wall), an1t'sf segment resolution, as well as regional myocardiaLblood flow assessment.

Regional blood flow was examined in the entire autoreperfusion group and in n = 8 of the

hyperoxemic treatment group with radio-labeled microsphere injections. Post-sacrifice

biopsies enabled radioactivity measurements (and thus regional blood flow assessments)

.ofboth normally perfused and post-ischemic myocardial tissue.

The following synopsis of the study results is quoted with permission from Spears et al.

(2003):
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"A significant improvement in left ventricular ejection fraction (p < 0.05) at 2 hr of
reperfusion was noted only in the AO hyperoxemia group (17 ± 6~~two
dimensional echo), without a significant reduction in the improvement 1 hr after
termination oftreatment. During AO hyperoxemic perfusion, ECG STsegment
isoelectric deviation normalized, andfrequency ofventricular premature contractions
was significantly reduced, in contrast to the autoreperfusion control group (p <
0.05). Microvascular bloodjlow, measured as the ischemic/normal left ventricular
segflJent ratio by radiolabeled microspheres immediately after AO hyperoxemic
pif.fuslon, was double the value ofthe autoreperfusion group at 2 hr ofreperfusion (p
<':0.05). "

As stated above and shown in Figures I - 4 of the article, hypef~emic blood reperfusion

post-AMI demonstrated acute signs of improvement in heart function-as-measured in

LVEF, wall motion, and ECG performance, and dramatic difference in regional

myocardial blood flow improvement at the end of the reperfusion period. This last result

underscores the clinical hypothesis78
-
81 that impaired microvascular flow persists in the

myocardium even after native flow is restored to the affected coronary artery. This

impairment was observed in the study's autoreperfusion group. Restoration of regional

myocardial flow in the ischemic zone of the AO-treated hyperoxemic group indicates a

reversal in the underlying conditions that cause microvascular impairment. These results

provide experimental evidence that A0 Therapy addresses the clinical unmet need for

regional tissue perfusion improvements.

These sigMficant early results obtained by Spears et al. in thecanihe model were

bolstered in subsequent studies ofhyperoxemic blood reperfusion in porcine infarct
- - .,,:'~~~.;:.'- .

models, performed atth and in Dr: Spears' research laboratory at Wayne

State University. These studies are summarized in the following sections.

Page 38



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMlHOT II Clinical Summary Report

1.5.1.2

~ .

Swine InfardMOdel~'
."

A 1998 study of hyperoxemic blood reperfusion in a porcine myocardial infarct model

~asconducted jointly between TherOx and St. Mary's 'Medical Cente;~~th_

• in Rochester, MN, under the direction of Robert S. Schwartz, M.D.. This work was

approved by the .CUC coinmittee as protocol number A17I-X-97. The study
. .

protocol, repoI1, and data are provided in PMA Module 2. The study results were

prese~t~1.b.@-investigators at the 1998 Transcatheter Cardiovascular

Therapeutics conference in Washington, D.C8z
•

Th~otocol involved corbnary artery balloon occlusion i~ the" left anterior
." .

descending (LAD) arteryfOl>a period of 60 minutes to induce AMI. The study animals

were randomized to either treatment or control groups consisting ofn=1 0 swine in each

"study arm. The control autoreperfusion group received normoxic native coronary blood

flow after the wntrolled occlusion period; the treatment group received a 60-minute

period of active hyperoxemic reperfusion in the left main coronary artery at a blood flow

rate of 100 ml/min. The mean systemic arterial pOz values were 127 ± 22 and 150 ± 22

mmHg for the control and treatment groups, respectively. The mean hyperoxemic

reperfusion pOz value was 622 ± 71 mmHg for the treatment group; this level was

achieved by extracorporeal mixing of normoxic arterial blood with 2.5 - 3.5 ml/min AO

solution with a dissolved oxygen concentration of approximately 1.0 ml O2 (STP)/ml

saline. After treatment, animals were survived for a period of28 oays until sacrifice; two

control group animals died within one day of inducing AMI, as expected given the

mortality rate for this model. Eighteen animals survived for the day 28 evaluation.

Key data for this study included LVEF measurement before and after occlusion, at 1 and

2 hours post-oc~lusion, and just prior to sacrifice on day 28 post-occlusiQE: Histological

data were obtained post-sacrifice by sectioning the left ventricle and exposing the

sections to a 1.0 %'solution oftriphenyl tetrazolium chloride (TTC) in 0.2M Tris buffer
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Results from th~study data showed that LVEF measurements pe'rro~ed before and

after LAD occlusion were virtually indistinguishable between the treatment and control

groups, as expected. After administration of AO Therapy, LVEF measured at one and

two hOurs ,post-occlusion was significantly higher in the treatment group than in the
',"A~_._-

control a~imals (mean scores 53.9 ± 4.0 vs. 43.2 ± 9.9% at one hour; 54.4 ± 4.1 vs.43.9

± 10.9% at two hours; p < 0.001). This acute improvement ob~eiiTed in ventricular

function was sustained at day 28 as a positive trend (treatments: '5404 ± 6.2% vs. controls:

45.9 ± 7.8%; p=ns). A positive trend was observed in TTC-infarct size measurements as

well; the percentage of infarcted left ventricle was 8.2 ± 5.8% vs. 4.9 ± 3.2% in control (n

= 8) and treatment (n = 10) animals, respectively. Statistical significance was achieved

when large infar.ct data were considered, isolating the subgroup that exhibited LVEF <

50% post-occlusion (prior to randomization). This subgroup included n = 7 control and n

= 7 treatment animals, and yielded infarct size LV% of 9.7 ± 8.3% and 5.1 ± 4.5%,

respectively, achieving statistical significance at a level ofp < 0.05. -

(pH = 7.8) at 37°C. TTCstaining is a well-established method83 of infarct size

quantification. The histological data for the.tudy are expressed in terms of the

percentage of the left ventricle that exhibits infarction.

1.5.1.3 Transition to Sub-Selective AO Therapy

Taken together, the studies performed atthe~~mdby S~rs et al.77 exhibited

promising signs ofimproved ventricul~r function, a reduction in th~e severity of

infarction, and improvements in microvascular flow in animals that received post-AMI

reperfusion with hyperoxemic b)ood. In both studies, reperfusion was performed

selectively in the left main coronaI)' artery at a flow rate of 100 ml/min. On the strength

of these data, TherOx was granted permission by the FDA in January ~_9~9 to-conduct a

limited 30-patient feasibility trial using AO Therapy in AMI patients (ref. IDE number
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~. This study was conducted in two parts, designated Phase I and Phase IA for

reference (these studies are discussed in more detail in following sections).

In Phase I, hyperoxemic blood was infused via guide catheter to the l~ain coronary

artery at a flow rate of 100 ml/min, for a period of 60 minutes. After selective AO

Therapy was administered to nine patients in the Phase I portion of the study, a decision

was made to re-direct the delivery ofhyperoxemic blood to the re-vascularized sub

selectIve ~~ery rather than the left main coronary. In the remaining twenty patients, the

hyperoxemic 1?}ood flow rate was lowered from 100 to 75 ml/min to match native flow in

the smaller target vessel (LAD, circumflex, or RCA), and the treatment duration was

increased to 90 minutes. Phase IA was conducted with targeted sub-selective reperfusion

using these modified parameters~. The participating study physicians advocated these

changes because of their beliefthat placing a smaller infusion catheter more distal into
~

'the c'cironaryvasculature would enable more targeted AO delivery to the ischemic zone,

offering greater jrnprovements in microcirculatory flow.

A series of animal studies performed in Dr. Spears' laboratory at Wayne State University

in :6etroit, MI supported the re-direction ofhyperoxemic reperfusion to a sub-selective

approach.
"'~"

1.5.1.4

1.5.1.4.1

Swine Infarct Studies by Spears et al.

Spears Swine Infarct Study No.1: 90-min Sub-S~lectiveAO Therapy

Effectiveness

Three studies were performed at Wayne State University under the direction of Dr.

Spears that established the effectiveness of the sub-selective approach. The first study84

included (n = 59) swine that were subjected to 60-minute balloon occl~sions of the LAD

(fourteen animals were excluded fof. refraetory ventricular fibrillation); after 15 minutes

of autoreperfusion, animals were randomized to four groups:
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• 90-min hyperoxemic reperfusion via AO Therapy

• 90-min hyperoxemic reperfusion with a specialized membrane oxygenator

• Normoxemic active reperfusion (roller pump)

• Autoreperfusion only

Active reperfusion for the first three groups was performed at a flow rate of 50 ml/min,

with the infusion catheter placed in the proximal' LAD. This flow rate was selected to

matcHthe physiologic LAD blood flow rate for the pig model (the corresponding

matched LAD blood flow rate in humans is approximately 75 ml/min, the parameter used

in the AMIHOT I and II clinical trials). Key data included LVEF comparisons and

histological sectioning of the left ventricle (LV) post-sacrifice. Direct measurements

were obtaine,d for both the area at risk (AR) and area of necrosis (AN); the area at risk

was obtained by re-inflating the balloon catheter just prior to sacrifice and delivering a

systemic injection of Evans blue dye. Post-sacrifice infarct size was quantified by TTC

staining; hemorrhage was assessed by examining the LV sections prior to TTC exposure.

Hemorrhage and infarct sizes were normalized by expressing the area of necrosis (AN) as

a percentage of AR rather than the entire left ventricle. The area at risk ranged between

13 - 18% of the left ventricle for all four study groups. Following TTC staining and

digital photography of the heart sections, 1-2 g transmural samples ofnon-TTC stained

necrotic tissue were frozen in liquid nitrogen for subsequent myeFc;peroxidase (MPO)

analysis.

The study results showed thatin the AO Therapy and membrane oxygenator treatment

groups,the hyperoxemic bl~o? p02leveis were 834 ± 104 and 912 ± 53 mmHg,

respectively, compared to 148± 26 mmHg for the normoxemic control groups. As

observed in previous studies, an increase in LVEF was noted during al)d after

hyperoxemic reperfusion as compared to baseline readings and normoxic control LVEF
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data. These data appear in Figure 1 of Spears et al. 84 Both the AO-infused and

membrane oxygenator hyperoxemia groups experienced an acute LVEF increase.

.-
However, upon examination of histological data, only the AO TherapY hyperoxemia

group showed a significant infarct size reduction. As shown in Figures 2: and 4 of Spears

. et a1.84
, significantly smaller infarct sizes and hemorrhage areas were reported in the AO

treated animals as compared to the other three groups (p < 0.05). The membrane

oxygenato~hyperoxemicgroup exhibited infarct and hemorrhage characteristics that

were statistIcally indistinguishable from the control groups.

Notably, the significant infarct size reduction reported in the AO-treated group was

complemented by MPO assay data shown in Figure 3 of Spears et al. 84 As reported in the

figure, asignificant reduction in MPO was observed in the AO-treated group; all other

groups were statistically indistinguishable. Because the presence of elevated MPO levels

is a sign of increased leukocyte activation and adhesion, the reduced MPO level observed

in the AO-treatment group points to improvement in both myocardial hypoxia and

microvascular impairment. Thus, this result corroborates the data obtained in the canine

model for improved tissue. perfusion, and again is supportive of a general mechanism of

microvascular flow improvement.

To strengthen this argument, examination of myocardial tissue bi§wsies from the

ischemic zone provides more evidence of improvement in microvascular flow. In work

perfofJl)edby Spears and co-workers and reported by Bartorelli 85
, transmission electron

microscopy yielded photos that showed prominent endothelial cell edema and capillary

constriction in control animals that did .not receive AO Therapy, compared with no

observations of these ischemia-related complications in AO-treated animals. Taken

together with the improvements observed in overall myocardial perfus!on in the canine

model, compelling evidence exists to support an underlying mechanism of improved

microvascular flow and subsequent reversal of tissue ischemia and its telltale markers.
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Pre-clinical mechanism of action data for AD Therapy in AMI models suggests that this

treatment modality may have promise in fulfilling the clinical unmet need.

1.5.1.4.2
...--

Spears Swine Infarct Study No.2: Dose Response ~,-

A second swine infarct study is reported by Spears et al.84
; after establishing the merits of

the sub-selective approach ofhyperoxemic reperfusion, a second porcine infarct study

was p~rformed on n = 25 animals. This corollary dose response study had five groups of
~ - .~ a

n = 5 ~nim~ls each; in addition to a normoxic autoreperfusion group, four AD Therapy

groups were examined with hyperoxemic infusion durations of 3.0, 6~, 90, and 180

minutes, respectively. TTC-staining results showed that infarct size trended towards a

minimum when the treatment time was 60 or 90 minutes. The infarct size data were at a

nominal minimum with a 90-minute treatment time, providing a basis on which to

proceed with clinical studies.

1.5.1.4.3 Spears Swine Infarct Study No.3: AO Therapy 24 Hours Post-AMI

•

The third key swine infarct study conducted by Spears and co-workers at Wayne State

University investigated the effects of AD Therapy with delayed hyperoxemic reperfusion

administration, performed at 24 hours post-AMI. The porcine model was nearly identical

to the abovementioned swine infarct studies, with the exception that after the 60-min

occlusion period, the animals were not treated acutely. Instead, rr--~12 animals were

survived for 24 hours, then randomly assigned to an AD Therapy{n= 6) or

autoreperfusion (n =6) group. The aim of the study was to determine if the recovery of

ischemic tissue that was observed in acute post-occlusion studies would be realized

twenty-four hours post infarction. Results showed a statistically significant improvement

in LVEF (p < 0.05) during and after 90 minutes of AD Therapy administration. In

addition, post-sacrifice histological data revealed that the AD-treated group exhibited

significantly smaller infarcts than the control group (p < 0.05). These improvements

observed in delayed AD Therapy administration suggested that a 24-hour treatment
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window should be considered in a clinical evaluation of the therapy. The 24-hour data

collected by Spears and co-workers were presented at the AHA meeting in November

2000
86

. These data-provided the basis for the 24-hr time to intervent~~w!ndowutilized

in the AMIHOT IcliniGallrial.

1.5.1.5 Summary: Pre-Clinical Evaluations ofAO Therapy in AMI

The PIoof of principle and mechanism of action of AO Therapy for the treatment of acute. - ~-~

MI has been explored in several animal infarct models. Published study results have

demonstrated acute improvements in cardiac function and metabolic indicators of

myocardial health, as well as smaller resultant infarcts when AO Therapy is administered

post-AMI in animal models. This focal approach to hyperbaric oxygen therapy is novel

and does not have a pre-existing body ofevidence from which to draw comparisons. The

use of Aqueous Oxygen represents a new approach to blood oxygenation, one that is

capable of delivering high levels ofoxygen to hypoxic tissue in an attempt to reverse

myocardial ischemia triggered by a heart attack. The canine and swine infarct models

discussed above have yielded the following important safety and effectivene~s results

from the administration ofAO Therapy:

• AO Therapy administration post-AMI acutely improves heart function as measured

by LVEF and regional wall motion as compared with non-tre~~g controls..

• AO Therapy administration post-AMI results in tissue salvage, as -determined by post

sacrifice histological measurements of infarct size. Control animals exhibit larger

infarcts than AO-treated animals.

• The benefits of AO Therapy are realized even when administration is delayed 24

hours post-AMI; the optimal treatment time was determined to be 90 minutes in pre

clinical studies~

• AO Therapy is well tolerated and does not exhibit any identified deleterious effects in

controlled pre-clinical studies.
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In addition to these observations, TherOx has collected compelling data that supports a.
I' . ~

microvascular mechanism of action of AO Therapy; this hypothesis ii supported by the

following experi~ent~d re~~lts: -

• AO Therapy administration post-AMI has exhibited dramatic regional myocardial

blood flow improvement compared to .non-treated animals.

• A significant reduction in MPO levels was observed in AO-treated animals versus

controls. Because the presence of elevated MPO levels is a sign ~f increased

leukocyte activation and adhesion, the reduced MPO levels observed in the AO

treatment group may indicate improvements in underlying myocardial perfusion.

• Transmission electron microscopy photographs have shown amelioration of

endothelial cell edema and restoration of capillary patency in ischemic zone cross

sectional histological examination of AO-treated animals; non-treated controls exhibit

significant edema and vessel constriction at the microvascular level.

Against the backdrop of the current state ofAMI care, the limitations of currently

available reperfusion therapy, and the need for novel therapeutic approaches to AMI that

seek to address deficiencies at the tissue perfusion level, these pre-clinical data are

promising and support the feasibility ofAO Therapy that may im.prfwe clinical outcomes

for STEMI patients. Animal model data has its limitations but has the- advantage of

offering direct histological examination to support the hypothesis of myocardial salvage

through local hyperoxemic reperfusion.

1.5.2 Prior Clinical Investigations of AO Therapy in AMI

AO Therapy has been studied for application in acute MI in three separate studies. First,

an IDE-sanctioned Phase I pilot study was conducted in the U.S. and Italy beginning in

1999, involving 29 anterior AMI subjects. This study was conducted in two separate
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phases: Phase I involved 9 subjects who received AO Therapy selectively, with the

hyperoxemic reperfusion provided through a guiding catheter in the left main coronary

ostium at a flow r.ate of 100 ml/min. In Phase lA, the reperfusion was)'..Iovided sub- .

selectively in the infarct-related artery through an infusion catheter at a flow rate of75

ml/min. These studies were conducted using previous generation equipment; however,

the physicochemical parameters and route of administration of AO Therapy in Phase IA

are th~ same as the current AO s.ystem. Results from the Phase IlIA study are presented

in Section 1.5.2.1.

The AO System and AO Cartridge were developed in their current configuration after the

completion ofthe Phase IlIA IDE studies. The clinical use of the AO System for

administration ofAO Therapy was examined in two t~ials; first, the Supersaturated

Oxygen in ST-Elevation Reperfused-AMI, or OYSTER-AMI study, was conducted on
.~

anterior STEMI patients.b OYSTER-AMI
;: . ( . '/

examined the safety al}? effectivene-~s ofAO Therapy in a 41-patient study (21 AO
,

Therapy subjects, 20 matche.q control subjects). The OYSTER-AMIstudy is presented in

Section 1.5.2.2.

Most significantly, the AMIHOT I study t was conducted following IDE approval to

examine the safety and effectiveness of AO Therapy in both anterior and inferior STEMI

patients undergoing successful reperfusion therapy via PCI up tCY-'2't'hours from symptom

onset. A summary of the AMIHOT I study, and its significance alld-tie-in to the

AMIHOT II trial, appears in Section 1.5.2.3.

-. ' ..
I.

1.5.2.1

1.5.2.1.1

Phase IlIA Studies of AO Therapy in AMI

Summary
". "ic

t Note: for consistency of nomenclature and to avoid confusion, the AMIHOT study as formerly termed in
IDE submission documents, etc. is termed "AMIHOT I" in this PMA module, to distinguish it from the
AMIHOT II study.
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The purpose of the Phase IlIA studies was to evaluate the feasibility and safety ofAO

Therapy in patients undergoing mechanical reperfusion for acute myocardial infarction.

In the Phase I study conducted in QI-Q2 1999, in AMI patients under~ng PCI with or

without stent placement, hyperoxemic blood was infused into the left-main coronary

artery at a flow rate of 100 mllmin for 60 minutes post-PCI. In Phase lA, conducted in

Q3-Q4 1999, the hyperoxemic reperfusion was performed sub-selectively into the infarct

relate? artery at a flow rateof75 ml/min for 90 minutes post-PCI. Considering both of

these phases, Aqueous Oxygen was infused successfully in all cases. No clinical,

electrical·or hemodynamic instability was observed during the AO infusion. Systemic,

pulmonary and pulmonary capillary wedge pressure, all stayed within normal limits. All

patients maintained sinus rhythm during and after AO infusion. No adverse events were

documented that were related to the AO System or required accessories, or to AO

Therapy administration. The Phase IlIA study data were reported by Dixon et al.8
? and

are summarized below.

Twenty-nine patients were enrolled in the combined study phases (9 patients in Phase I,

20 in Phase IA). To assess ventricular function, left ventriculography was performed pre

and post-AO infusion, and regional wall motion was assessed pre-AO Therapy, during

AO infusion, and at 24-hours, 1 and 3-months post-AO Therapy. No change in global

LVEF was noted in pre- and immediately post-AO Therapy measurements (48.6 ± 7.3%
-;-4

and 51.1 ± 9.2%, p=ns). Mean chord motion of the infarct zone was also similar in a

comparison of pre- and immediately post-AO infusion measurements (-2.3 ± 0.5 vs. -2.2

± 0.5, p=0.23 for anterior infarction, and -1.9 ± 0.4 vs. -2.2 ± 0.5, p=0.06 for inferior

infarction).

Significant LV functional improvement was noted in the 2-D echocardiography analysis

of the combined PhaseIlIA data. The baseline EF and wall motion score index (WMSI)

were (mean ± SD) 48.6 ± 7.3% and 1.68 ± 0.24, respectively; these measurements were

taken immediately post-PCI prior to AO Therapy administration. An improving trend in
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EF and significant improvement in WMSI were observed at 24-hours (EF 51.8 ±; 6.8%,

p=0.08; WMSI 1.48 ± 0.24, p<O.OO1). Further improvement in ventricular function was

demonstrated at 1 and 3 months compared to baseline: EF I-month 54.4 ± 6.6%,
~-

(p<O.OOI), 3-months 56.0 ± 8.3% (p<O.OOI) and WMSI I-month 1.39 ± 0.24 (p<O.OOI)

and 3-months 1.34 ± 0.26 (p<0.00l). The analysis demonstrated that these improvements

in global LV functional measures were due to recovery of ventricular function in the

infarct zone; regional WMSI assessments showed no change in the non-infarct zone88
, 89.

1.5.2.1..2.. - Differences in Study Parameters between Phase I and Phase IA

Key procedural details of the non-randomized Phase IlIA studies are provided below; the

studies were conducted at three investigational sites (two U.S. and one Italian center).

The Phase I and IA studies were similar in methodology with the following differences:

PHASE I:

1) Selective infusion through guiding catheter placed in the coronary ostium.

2) Blood flow rate = 100 ml/min

3) AO infusion time = 60 minutes

4) AMI: Total occ1usionsonly.

5) AMI :s 12 hours

6) Hyperoxemic p02 level: 600 - 700 mmHg

PHASE 1A:

1) Sub-selective infusion through infusion catheter into the infarct-rdated artery.

2) Blood flow rate = 75 ml/min

3) AO infusion time = 90 minutes

4) AMI: Total and non-total occlusions.

5) AMI :s 24 hours

6) Hyperoxemic p02level: 700 - 800 mmHg
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1.5.2.1.3 Study Methods

To assess the safety of AO Therapy administration, right heart and arterial pressures,

co~tinuous ECG monitoring, oxygen saturations, and 2-D echocardiog~aphy were

performed pre-AO infusion, at IS-min intervals during the infusion, and immediately

post-AO infusion. Blood work was also drawn pre-, during, after, and up to 24 hours

post-AO Therapy to assess any potential physiologic changes.

-
A total of 29 patients were enrolled in the Phase land IA studies. Nine patients were

enrolled in Phase I and 20 patients were enrolled iri Phase IA. FClL1:l1~ combined studies,

14 patients were enrolled at .

~6 patients were enrolled .at )

-.,and 9 patients were enrolled at
. .

1.5.2.1.4 Left Ventricular Analysis

Left ventricular function was assessed by left ventriculography and 2-D

echocardiography. Left ventriculography was performed pre- and immedj.ately post-AO

infusion in the 30° right anterior oblique projection. End-diastolic an.d end-systolic

endocardial contours were traced from a sinus beat by an observer blinded to. the infarct

vessel and patient outcome. Left ventricular ejection fraction wig-calculated using the

area-length method.

Regional wall motion was determined by the centerline method. Endocardial motion was

calculated along 100 chords drawn perpendicular to a centerline midway between the

end-diastolic and end-systolic contours. The measured motion of each chord was

normalized for heart size by dividing by the end-diastolic perimeter. Regional motion for

each chord was expressed in standard deviations per chord above or below normal mean

motion for that chord. The severity of the regional wall motion abnormality is
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represented by the mean chord motion and the extent by the number of chords with

abnormal motion.

For anterior myocardial infarction, chords 11-66 were used to evaluatethe anterior wall

and chords 67-80 for the inferior wall. For inferior myocardial infarction the respective

chord ranges were 11-50 and 51-80. Chords 1-10 and 81-100 were excluded as per

routine practice because they represent movement of the aortic root and mitral valve.

Quanti?ti~ angiography was performed and multivessel coronary disease was defined as

>50% stenosis in one or more vessels remote from the infarct atlf.ry: .Patency of the

infarct-related artery was classified according to the TIMI flow grad.es 0-3.

Two-dimensional echocardiography was performed pre- and post-PCI (pre-AO infusion),

at 15 minutes intervals during AO infusion, immediately post-AO infusion, and at 24

hours, 1 month and 3 months post-AO infusion. During the AO infusion patients were

supine; for all other studies patients were placed in the left lateral decubitus position.

Echocardiographic imaging was performed with commercially available equipment and

studies were recorded on videotape. Calculations for global and regional wall motion

were performed both on-line and off-line. Parastemallong axis and short axis, 4

chamber and 2-chamber views were included for analysis.

The left ventricular wall was divided into 16 segments and regio:n~rwall motion for each

segment was scored according to the recommendation of the Amepcan Society of

Echoc~diography. Segments were graded as 1 = normal, 2= hypokinesis, 3 ~ akinesis,

and 4 = dyskinesis. The left ventricular ejection fraction was estimated by tracing the

endocardial contour in end-diastole and end-systole. Calculations were performed to

allow for serial comparison of images.
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1.5.2.1.5 Statistical Analysis

- - - --------------------

Changes in global left ventricular function and regional wall motion were analyzed using
~~

paired t-tests. Results are expressed as (mean ± SD) or percentage. A p value of:s 0.05

was considered statistically significant.

1.5.2.1.6 Clinical Procedure

After'gbtaiTiing an informed consent the study patients were taken to the cardiac

catheteHiation laboratory. Upon entry into the cardiac catheteriza~ion laboratory, right
;;:.~ '-

and left heart catheterization and coronary angioplasty/stenting ~as performed as per

standard-of-care techniques.

A 7.5F sheath was in~erted into a femoral vein for performance of a right heart

catheterization with a 7F right heart pressure catheter. Right heart pressures were

recorded, and the distal end of the catheter remained in the pulmonary artery for

continuous monitoring of pulmonary arterial pressures and for intermittent blood

samples.

A 7.5 - 8.5F sheath was inserted into a femoral artery and was used to advance left heart

catheters. A 4 - 6F sheath was inserted into the contralateral femoral artery or a radial

artery and was used to withdraw blood into the extracorporeal cireuit for AO Therapy.

After p,c1 w/stenting was successfully performed on the culprit lesion, and the
4;:;

angiographic result demonstrated that the patient met the inclusion criteria, left

ventriculography was performed. Heparin was administered before and during coronary

interventions as per standard clinical practice.

Immediately post-PCI, a 12-lead ECG and 2-D echocardiogram were performed. Blood

samples were taken at baseline to measure: cardiac enzymes (CK, CK-MB), CBC with

differential, electrolytes, BUN/Creatinine, liver panel (bilirubin, albumin, alkaline
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phosphatase, SGOT/SGPT, GGPT, LDH), and Activated Clotting Time (ACT). ACT

levels were maintained in the 250 - 300. s range throughout AO Therapy administration

by administering heparin as needed.

To deliver AO Therapy, a 7F coronary guide catheter was advanced through the femoral

arterial sheath into the coronary ostium (Phase I) or a5F~ infusion catheter .

was advanced through the guiding catheter into the infarct related artery (Phase IA). The
. ,~

.contralaterill or radial arterial sheath was then attached to the proximal end of the ~O

Loop and the distal end of the AO Loop was then attached to the guide catheter (Phase I)

or the infusion catheter (Phase IA), after blood priming of the cifcuit was complete.

The AO System was then initiated and the blood pump was started until targeted blood

flow rates were obtained: 100 mllmin (Phase I) or 75 ml/min (Phase IA). Following

approximately 5 minutes of blood flow, infusion of AO solution was initiated. Baseline

arterial and pulmonary pressures were recorded along with a 12-lead ECG. Blood

samples were drawn from the femoral and pulmonary arteries to assess blood gas

measurements.

The AO infusion flow rate was adjusted to achieve a hyperoxemic p02 in the ranges of

600-800 mmHg, as measured by blood gas sampling of the distal portion of the return

tube set. AO solution was infused continuously for the duration of 60 minutes (Phase I)
.-:..:.;~---

or 90 minutes (Phase IA). During AO infusion, femoral and pul:-monary arterial pressures

and saj1i~ions, systemic arterial P02, ECG, and 2-D echoes of the left ventricle were
~ .

obtained at I5-minute intervals. ACT measurements were performed at 30-minute

intervals.

. Post-AO infusion, the circuit priming volume of blood was returned to the patient and the

catheters were removed. At I5-min post-AO infusion, femoral and pulmonary pressures

and saturations were obtained as well as systemic and AO Loop P02S, ECG, and 2-D

echoes of the left ventricle. Final left ventriculography was performed. Final blood work
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was drawn and included the following: CBC with differential, electrolytes, cardiac

enzymes, liver panel and ACT as indicated in the protocols.

1.5.2.1.7 Results of Phase IlIA

Demographic Data

Twenty-nine patients were enrolled (mean age 58.9 ± 12.6 years, male=24, female=5).

AO wasjllfused successfully in all cases. The infarct related artery was: left anterior

descenoing(n=19; 65%), right coronary (n=8; 28%), and dominant or co-dominant

circumflex (n=2; 7%). Eleven patients (38%) had hypertension,;6 patients (21%) had

diabetes, II patients (38%) had hypercholesterolemia, 15 patients (52%) smoked or had a

history of smoking, 8 patients (28%) had a history of coronary artery disease, 4 patients

(14%) had prior coronary interventions, and 6 patients (21 %) had a history of prior

myocardial infarction. Mean hospital stay was 5.8 ± 2.9 days, and 26 patients (90%)

completed follow-up.

Complication/Adverse Event Data

No unanticipated adverse effects were noted throughout the study. No complications or

adverse events were noted that were related to the A0 System and required accessories,

or to AO Therapy administration, as documented in the data col!~~!i_on forms from both

study phases and sites.

Adver1e trt,ent reporting for the combined studies revealed n=9 complications associated

with PCI procedures, including: n=6 (21 %) hematomas, n=2 (7%) pseudoaneurysms, and

.n=1 (3.4%) transfusion. These complications are commonly associated with PCI

procedures. Additional adverse events reported for the combined studies include the

following events classified as related to neither PCI nor AO Therapy: n= 2 (7%) new

onsets of congestive heart failure, n=2 (7%) hematomas, n=1 (3.4%) pseudoaneurysm,
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n=1 (3.4%) left ventricular thrombus, and n=1 (3.4%) unrelated diagnosis of Chronic

,Lymphocytic Leukemia, n=1 (3.4%) diagnosis of shortness of breath.

Angiographic Data
,.,.----

Onset of chest pain until reperfusion time was (mean ± SD) 324.8 ± 228.6 minutes. n=11

(38%) patients had single-vessel disease, n=11 (38%) patients had two-vessel disease,

and n:::-7 patients (24%) had triple-vessel disease by angiography. Twenty-two patients

(76%)receTved primary PCI and n=7 (24%) patients had failed thrombolytic therapy and

received rescue PCI. Stents were placed in n=27 (93%) patients""dJlr~g their procedure,

and n=21 (72%) patients received antiplatelet drugs in the cath lab. The mean diameter

stenosis of the infarct related artery was (mean ± SD) 96.2 ± 6.7%, and final angiography

demonstrated a diameter stenosis of (mean ± SD) 4.9 ± 6.] % after primary PTCA. n=21

patients (72%)hadpre-PCI TIMI flow grade = 0, n=] (3.4%) had TIMI 1, and n=7 (24%)

patients had TIM! 2 flow. Post-PCI, n=3 patients (l0%) had TIMI flow grade = 2, and

n=26 patients (90%) had TIMI 3 flow. No changes in TIMI flow grade were observed

post-AO infusion.

AO Therapy Procedural Data

(Data reported as mean ± SD unless otherwise noted)

Total TherOx infusion time for Phase I was 55.9 ± 9.0 minutes, {tnd for Phase IA was

92.0 ±].]minutes. Sub-selective infusion was performed in n=20'(69%) patients (Phase
4 - ,

IA). The blood flow rate in the AO Loop, as measured by continuous ultrasonic flow

monitoring, was 101.8 ± 0.2 ml/min in Phase I, and 74.2 ± 0.5 mllmin in Phase IA. The

AO solution flow rate was 2.9 ± 0.2 ml/min, and the baseline native arterial. systemic p02

was ]49.4 ± 73.6 mmHg in the combined study data. The systemic arterial p02 was

observed to increase to 166.7 ± 78.6 at the end of90 minutes AO infusion (p = 0.0]).
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The /lyperoxemic AO Loop p02 was 614.8 ± 25.8 mmHg in Phase I and 733.3 ± 42.3

mmHg in Phase IA.

Baseline systolic blood pressure (SBP) was 124.0 ± 16.4 mmHg and dlOnot change

significantly during AO infusion: 90-min values = 122.8 ± 17.3 mmHg(p::=ns).

Similarly, diastolic blood pressure (DBP) was 80.5 ± 11.2 mmHg at baseline vs. 80.7 ±

11.9 mmHg at 90 minutes (p=ns). Pulmonary artery SBP was 36.2 ± 12.7 mmHg at

baseHne atLd 31.3 ± 10.3 mmHg at 90 minutes (p=ns), and pulmonary artery DBP was

19.3 ±-5.3 mmHg at baseline and 16.3 ± 5.4 mmHg at 90 minutes (p=ns). Baseline

pulmonary capillary wedge pressure was 21.4 ± 9.0 mmHg as compared to 16.0 ± 6.9

mmHg at 90 minutes (p=0.04), and baseline heart rate was 78.4'± 11.3 bpm as compared

to 73.2 ± 14.9 bpm at 90 minutes. Activated clotting times were maintained at 328.2 ±

27.6 seconds during AO infusion.

Laboratory Data

(Data reported as mean ± SD unless otherwise noted)

Laboratory data collected pre-PCI and post-AO infusion showed no clinically significant

changes in red blood cell (RBC) count, hemoglobin (Hgb), hematocrit (Hct), platelets, or

white blood cells (WBC). The results for the pre/post measurements are as follows: RBC

4.6 ± 0.4 to 4.2 ± 0.4 M/!J.L, Hgb 14.0±' I.Ho 13.1 ± 1.5 g/dL, Mct41.1 ± 3.3 to 38.1 ±

4.4%, platelets 218.9 ± 40.5 to 208.6 ± 49.3 K/!J.L, and WBC 1T:6,±-3.3 to 14.7 ± 10.2
~ ~

K/!J.L. 'The white blood cell count was slightly elevated from normal ranges (which is a

typical response in the acute myocardial infarction patient), both pre- and post-AO

Therapy.

Electrolyte and Blood Urea Nitrogen (BUN)/creatinine data were collected both pre-PCI

and post-AO Therapy and showed no clinically significant changes between time points.

The results for the pre/post measurements are as follows: Sodium 137.5 ± 3.6 to 135.6 ±
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4.4 mEq/L, Potassium 3.9 ± 0.5 to 4.1 ± 0.5 mEq/L, Chloride 104.8 ± 5.6 to 103.3 ± 4.3

mEqlL, Bicarbonate 23.0 ± 3.1 to 23.0 ± 3.0 mEqlL, Magnesium 1.9 ± 0.3 to 1.8 ± 0.3

mEqlL, Calcium 7.3 ± 2.5 to 6.8 ± 2.7 mg/dL, BUN 22.3 ± 11.7 to 20;t-±-13.0 mg/dL,

and Creatinine 0.97 ± 0.25 to 0.91 ± 0.23 mg/dL. No deleterious changes were observed

in these parameters as a result of AO Therapy administration.

Liver panel data were collected both pre-PCI and post-AO Therapy as well, and showed

no clinically significant changes. The results for the pre/post measurements are as

fo!lows: Bilirubin 0.7 ± 0.3 to 0.7 ± 0.4 mg/dL, Albumin 4.0 ± 0.4 to 3.6 ± 0.5 g/dL,

Alkaline Phosphotase 75.6 ± 22.1 to 73.7 ± 22.9 UIL, GGPT 33~6 ± 40.0 to 28.3 ± 34.1

UIL, SGOT 97.9 ± 109.6 to 248.7 ± l70.9UIL, and SGPT 33.8 ± 18.7 to 51.5 ± 28.1

UIL. SGOT and SGPT were elevated above the normal range, as anticipated after an

acute myocardial infarction.

Global Left Ventricular Function

(Data reported as mean ± SD unless otherwise noted)

Global LV function was analyzed post-PCI (pre-AO Therapy) and immediately post-AO

treatment by left ventriculography. Twenty-six patients had paired ventriculograms for

analysis (exclusions: 2 were unsuitable due to ventricular ectopy; 1 patient did not have

ventriculography performed per physician request secondary to c~eiI11rast volume used

during.PCI). The pre- and post-AO infusion LVEF data assessed gythese means were:

50.0 ±"'9.2% and 51.1 ± 9.2% (p=ns).

Regional Left Ventricular Function

(Data reported as mean ± SD unless otherwise noted)

Regional left ventricular function was analyzed pre- and post-AO Therapy by the

centerline method. The pre- and post-AO Therapy mean chord motion measurements in
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the infarct region were: -2.3 ± 0.5 vs. -2.2 ± 0.5 (p=0.23) for anterior infarction and -1.9

± 0.4 vs. -2.2 ± 0.5 (p=0.06) for inferior infarction. Similarly, the number of hypokinetic

or dyskinetic chords in-the infarct region did not change pre- to post~~ Therapy.

Echocardiographic Analysis

(Data reported as mean ± SD unless otherwise noted)

BaselIne aud follow-up echocardiograms were performed in 29 patients. No significant

changes were observed in pre- to post-AO infusion LVEF measurements (48.6 ± 7.3 vs.

49.3 ± 6.9%, p=0.20). However, an improving trend in LVEF was demonstrated at 24

hours (51.8 ± 6.8%, p=O.08), and significant improvements were noted at I-month (54.4

±,6.6%, p<O.OOl), and 3-months(56.0 ± 8.3%,p<0.00l} Corresponding improvements

in global wall motion score index (WMSI) were observed from baseline (WMSI = 1.68 ±

0.24): 24-hour WMSI = 1.48 ± 0.24 (p<0.001), I-month WMSI = 1.39 ± 0.24 (p<0.001),'

and 3-month WMSI = 1.34 ± 0.26 (p<0.001) (p values assessed by comparison to

baseline).

1.5.2.1.8 Phase IlIA Conclusions

The Phase IlIA studies represent the first clinical evaluations of AO Therapy for the

treatment of AMI involving human subjects, following successful reperfusion therapy by

PCI. The primary purpose ofthe Phase I and IA TherOx study was to evaluate the acute

safety ~nd feasibility ofAO Therapy in this patient population. Pf(:)c~edural and
. ~ ~

laboratory data from these studies demonstrated that AO infusion was well tolerated and

completed in all patients without any clinical, hemodynamic andlor electrical

complications. No untoward effects of prolonged intracoronary infusions were noticed

on final coronary angiograms. No adverse effects were noted from using the prototype

AO System or accessories, and the procedure was successfully completed first in a

selective hyperoxemic infusion (Phase I) and also in the preferred sub-selective infusion

(Phase IA). An analysis of global and regional left ventricular function as assessed by 2-
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D echocardiography showed improving LV function both in measurements of ejection

fraction and wall motion score index. Further analysis of wall motion score data revealed

that the improvements were specifically in the infarct zone, which is an~~pectedresult if--
the therapy is acting to mitigate myocardial damage. The Phase IlIA study led to

refinements in the clinical application of AO Therapy and to the AO Systein and

accessory devices. Following development of the current generation AO System and AO

Cartri_dge, clinical evaluation of AO Therapy continued, first in the OYSTER-AMI study

and then significantly in the IDE-approved randomized AMIHOT study.

1.5.2.2

1.5.2.2.1

OYSTER-AMI Study

Overview

Following development of the current configuration AO System and AO Cartridge,

clinical evaluation·of AO Therapy for AMI treatment was continued in a single-center

study conductedi~mderthe supervisiono~~~is
study, termed the "Supersaturated Oxygen in ST-Elevation Reperfused-j\MI", or

OYSTER-AMI trial9o, investigated LV functional recovery, cardiac enzyme release

kinetics, and ST-segment electrocardiographic changes in anterior AMI patients with no

prior AMl history.

The study was not randomized but evaluated both AO Therapy patients and a control

popul~Ji9n ofcase-matched subjects. The means of AO TherapY administration were the
. . ~

same -is both the later AMIHOT I and II studies; 90 minutes of AO infusion was

performed with hyperoxemic blood reperfusion provided via sub-selective infusion

catheter into the infarct-related artery post-PCI wi stent placement..

LV functional recovery was evaluated by serial 2-D contrast echocardiography at six time

points: immediately post-PCI (baseline), and at 24 hrs, 7 days, I month, 3 months, and 6
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months post-procedure in both groups. LVEF and wall motion score index (l6-segment

model) were evaluated at each of these time points.

1.5.2.2.2 Results --- -

A total of 41 subjects were examined in the OYSTER-AMI study, including 21 AO

Therapy patients and 20 Control patients. The AO Therapy group had 18 males (86%) as

comp.ared to 16 (80%) in the Control group (p=ns). The groups were also comparable in

age (mean± SD): AO Therapy = 62 ± 10.7 yrs vs. Control = 65 ± 9.6 yrs (p=ns); time to

presentation (mean ± SD): AO Therapy = 3.5 ± 1.6 hrs vs. Cont~ol =~.8 ± 1.8 hrs (p=ns);

and time to reperfusion (mean ± SD): AO Therapy = 4.5 ± 1.5 hrs vs. Control = 5.1 ± 1.2

hrs (p=ns). The two groups had comparable rates ofIIblIIIa inhibitor administration: AO

Therapy n = 15 (71.4%) vs. Control n = 13 (65%) (p=ns); rescue PCI: AO Therapy n = 1

(4.7%) vs. Control n = 1 (5.0%) (p=ns); and stent use: AO Therapy n = 21 (100%) vs.

Control n = 19 (95%) (p=ns). All patients presented with pre-PCI TIMI flow grade = 0,

1, or 2; over 80% ofhoth groups presented with TIMI 0 or I flow (p=ns). The two

groups were very well matched in terms of their baseline characteristics, allowing for

meaningful comparison of results.

Cardiac enzyme data showed a nominal decrease in peak creatine kinase (CK) and CK

MB levels in the AO Therapy group (CK: 3609 ± 2214 lUlL, C~-:-~B: 377 ± 219 lUlL)

as compared to the Control Group (CK: 4024 ± 2649 lUlL; C~,;..327± 165 lUlL)

(p=ns) a~d a statistically significant decrease in the time to peak eK, measured from .

time from symptom onset (AO Therapy = 9.4 ± 3.4 hrs vs. Control = 14.2 ± 5.3 hrs; p <

0.001). With cardiac enzyme obtained through 72 hours post-infarction, the CK half life

was calculated as well: AO Therapy = 23.4 ± 8.9 hrs vs. Control = 30.5 ± 5.8 hrs

(p<0.01). The decreases observed in the AO Therapy group 'in both peak CK enzyme

data, time to peak CK, and CK half life translates to less total CK enzyme release.
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Because CK enzyme release correlates with myocardial necrosis, these data were

considered promising with respect to showing infarct reduction in AO Therapy subjects.

Electrocardiographic data taken from 12-1ead ST monitoring showed :rstalistically

significant decrease in ST elevation from baseline (pre~PCI) to 7 days in AO Therapy

subjects as compared to controls; on day 7, the decrease in ST elevation in AO Therapy

patients was 5.2 mm as compared to 3.8 mm for controls (p = 0.02).

Improvements in LVEF and wall motion score index were noted in the AO Therapy

group over time as well; post-:PCI (baseline) LVEF = 41 ± 7% a~ ~o~pared to 48 ± 8% at

7 days (p <0.01 compared to baseline), 52 ± 9% at 1 month (p < 0.01 compared to

baseline), and 53 ± 9% at 6 months (p<O.OI compared to baseline). The six-month

relative improvement was 28%; in contrast, the Control group only improved by a

relative 2.5% mean improvement at 6 months (p<0.01 as compared to AO Therapy

subjects). Similarly, relative improvements in wall motion score index from baseline to

six months were 26% in the AO Therapy group as compared to 2.4% in the Control

group.

1.5.2.2.3 Conclusions

The OYSTER-AMI study was a successful feasibility study that further bolstered the

positive clinical experience with AO Therapy in the Phase IlIA studies, using the current

generalign AO System and AO Cartridge. The improvementsln..LVfunctional recovery,

ST ele'{,atiDn recovery, and reduction in cardiac enzyme release observed in OYSTER

AMI suggested that AO Therapy could be used effectively in an anterior STEMI

population.
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1.5.2.3 AMIHOT I Clinical Trial

1.5.2.3.1 Overview ---- -

The safety and effectiveness of AO Therapy were evaluated in a clinical study involving

289 patients at 23 institutions. This Phase II study, termed the Acute Myocardial

Infarc~ion with HyperOxemic Therapy, or AMIHOT trial, was conducted from__

~'Y4eDthefirst patient was enrolled,to~whenthe final three-·

month foJlow-op assessmentW~.ted.~nextensive report-"ft.he study.was

submItted as IDE Supplement on~executIve

summary of the study methods, results, and conclusions is provided herein. For clarity,

the original AMIHOT trial is referred to within this PMA module as 'AMIHOT 1', to

distinguish it from the AMIHOT II clinical trial and thus avoid ambiguity..

The TherOx Aqueous Oxygen (AO) System and TherOx AO Cartridge were approved

fOfuse'in an expanded multicenter investigational clinical trialo~der .

IDEnumbe~The 6riginal request for trial expansion was made in

~and approval for the pivotaltrial was receivedunder~.

1.5.2.3.2 Study Objective

The AMIHOT I study objective was to determine whether the adjUnctive administration
- -

of AO]berapy after PCI and stenting in a group ofpatients presen}ing less than or equal

to (:9~4 Hours from AMI symptom onset improves left ventricular function and reduces

the area of infarction, with no increased incidence of30-day ~ajorAdverse Cardiac

.Events (MACE) when compared to a Control group receiving PCI with stenting alone.

1.5.2.3.3 Design

The AMIHOT I clinical trial was prospectively designed as a randomized (1 }J;
controlled, multicenter trial to assess the safety and effectiveness of intracororiary
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perfusion of AO solution and blood following successful PCI in acute myocardial

infarction patients. This hyperoxemic intracoronary infusion, which is administered for a

period of 90 minutes, is termed'AO Therapy' in this submission. Pati~ts received

standard interventional treatment (PCI with stenting) with or without adjunctive

administration of AO Therapy depending on their randomization assignment into either

the Control or AO Therapy groups. In addition to the randomized patient cohort, twenty

additionaJ.run-in patients were administered AO Therapy in the initial training phase of

this comp;;ative trial.

LS.2.3APrimary Endpoints

Effectiveness

The AMIHOT I study design included three co-primary effectiveness endpoints as

follows:

1. 5% absolute reduction in infarct size as measured by the percent of infarcted left

ventricular volume, assessedby~SPECT imaging at 14(±7) days

post PTCA/stent placement, as an indicator of AO treatment effectiveness by test of

superiority.

2. 0.2 unit increase in regional wall motion score index (WMSI) in the infarct zone over

three months (90 ± 7 days) as evidence of left ventricular function recovery by a test
• =.....,.

of superiority in the AO treatment group. _

3. ST:-segmen! recovery as evidenced by a 50% lower ST-deviatigri vs. time-trend curve
~

area in the AO treatment group during the first three hours of continuous monitoring

as an indicator of myocardial ischemia reversal by a test of superiority.

Safety

. The composite safe.!Y. endpoint was based 011. the number of patients experiencing Major

Adverse Cardiac Events (MACE), comprising the total incidences of death, reinfarction,

target vessel revascularization, and stroke within one month (30 days) of enrollment.
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f-".

Results are shown for the MACE rates of the AO Therapy and Control groups in Table 5

of this document.

All device and procedure-related adverse events were reported by the pJlrticipating

clinical sites and investigated as part of the overall evaluation of device safety. All of the

adverse events experienced during the AMIHOT I trial were those that would be

anticipated in a PCI procedure. No unanticipated adverse events were encountered

during th~.AMIHOT I trial. .

1.5.2.3.5 .. Study Equipment and Methods
---~

The AO System, AO Cartridge, and accessories described in IDE Supplements

arid~ereused in the AMIHOT I study.

Key AMIHOT I selection criteria considered patients who were diagnosed with acute

myocardial infarction (AMI) and admitted to the hospital within 24 hours of symptom

onset. Qualifying AMls met specific :eIectrocardiographic and angiographic criteria prior

to randomization, including a > I mm ST-segment elevation as measured by ECG in at

least two contiguous leads (VI to V4), and a pre-PCI/stenting angiographic TIMI score of

0, I, or II in the cardiac catheterization laboratory. Successful revascularization with PCI

was required for AMIHOT subjects, as measured by a post-procedure TIMI score 2 II,

and qualifying patients were randomized into the study on a I: l~basis.

AO Therapy patients received an intracoronary 90-minute infusIol}ofhyperoxemic blood

post-ffCCThe intracoronary infusion ofhyperoxemic blood was administered sub

selectively into the infarct-related artery through the--'Infusion Catheter.
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..,

1.5.2.3.6 Clinical Procedures

Logging Candidate Patients
,.r- --

Each study center maintained an AMIHOT Patient Selection Log. All patients considered

for the AMIHOT clinical trial were recorded in the log. If any candidate patient was

excluded from the study, the reasons for the exclusion were recorded in the center's log.

Initial Ev'iiuation

All patients considered for inclusion in the AMIHOT I trial underweo.t the following

screening procedures:

1. Obtained a complete medical history, including history of myocardial infarction,

previous coronary interventions, and all medications given within 24 hours prior

to procedure.

2. Performed the following baseline labs: Complete blood.count (CBC) with

differential, cardiac enzymes, electrolytes, BUN/creatinine, liver panel, and

arterial blood gas (ABG).

,.

Evaluated ECG to determine ifpatient had experienced a. qualifying AMI.

Reviewed inclusion/exclusion criteria checklist and oblainedj)atient informed
- ~

~ consent prior to PCI.

Confirmed suitable lesions by coronary angiogram.

Confirmed conformance to inclusion/exclusion criteria.

3.

4.

5.

6.

After obtaining informed consent for the AMIHOT I trial, patients were taken to the

cardiac catheterization laboratory where target vessel revascularization was performed by

percutaneous coronary intervention (PCI) that included stent placement. All patients

underwent PCI with stenting prior to randomization assignment. Post-PCI cine

angiography was performed to confirm TIMI flow;::: II per the study inclusion criteria.
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. '::9

The protocol required an anticoagulation regimen with heparin administration to maintain

Activated Clotting Time (ACT) levels ~ 250 seconds. This level of anticoagulation was

required throughout the'90;.minute duration of AO Therapy administration.

1.5.2.3.7 Randomization

Each study center received a set of sequentially numbered envelopes containing a slip of

paper assi~~ing the patient to either the "Treatment (AO Therapy)" or "Control (PCI

only)" group. The assignment slips were generated from a master, computer-generated

nlndo~i'z~tion list that is unique for each study center. Each raifct<>mization list was

"blocked" to ensure balance in the group assignment within each center.

Patient assignment was based on strict sequential selection from numbered randomization

envelopes. The number listed on the envelope assigned to each successive patient

enrolled in the study was recorded next to the patient'sname in the center's AMIHOT I

Patient Selection Log.

1.5.2.3.8 Post-Randomization Procedures

Patients assigned to the Control group received only PCI with stenting. Upon entry into

the test group, adjunctive administration of AO Therapy was performed for 90 minutes

after successful PCI was completed. The hyperoxemic blood perfusate was delivered

throug~ ! 5 F Infusion Catheter. The fem~rai~rterial access site used

for PG'I typically was used to place the infusion catheter into the target coronary artery.

The infusion catheter-was positioned in the infarct-related artery at the investigator's

discretion for optimal infusion; the typical placement was inside the stent just at the

proximal edge.

Arterial blood gas (ABG) readings were taken before and during AO Therapy

administration in order to ensure adequate bl09d oxygenation for the procedure.
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Routine physiological parameters including systolic and diastolic blood pressure, ACT

levels, and heart rate and rhythm measurements were taken immediately after completion

of PCI for all patients and at 30,60, and 90 minutes during AO infusiQP. for the AO

Therapy group, and finally at 15 minutes post-AO infusion for the AO Therapy group.

Additional blood samples were drawn at 8, 16 and 24 hours post-PCI in both the AO

Therapy and Control groups; cardiac enzyme levels and other routine diagnostic

informatiQn were collected from these samples.

1.5.2.3.9 Endpoint Data Collection

ST Segment Resolution

Twelve-lead ECGmonitoring was performed continuously for a period of 24 hours post

enrollment. Data were recorded electronically on flash cards and sent to the, independent

core laboratory for analysis. ST-segment time trend curve areas were measured by the

(Director:
Or'

A qualitative description of the endpoint is provided below.

Continuous evaluation of ST-segment resolution more accurately determines both

angiographic patency and clinical outcomes than serial static method9I. The. method

of continuouslyupdated 12-lead ST-segment resolution analy~is is a well-established,

quantitative marker developed to reflect the speed; qualityaIiditability of reperfusion for

patients,presenting with acute MI92
, 93. This method has been -sho\yn'tc> be highly

reproaucible and to have a high correlation with angiographic TIMI flow grades across

multiple-independent patient populations94-96. Continuous ST-segment monitoring also

has been shown to be a better predictor of recovery of left ventricular function and

clinical outcomes than angiographic TIMI flow grades97-100, reflecting the continuous

physiologic response of myocytes rather than the snap-shot evaluation of epicardial flow

characteristics.
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Regional Wan Motion Score Index

2D-contrast echocardiograms (ultrasound) were taken for all subjects at four discrete time

points: immediately after PCI (baseline) and at24 hours, 1 month (30·1fuys), and 3

mo~t~s (90 days) post-PCI. All images wf!~e evaluated by the independen~'

echocardiography core laboratory ( :)

Visual assessment of regional wall motion and a~sociated thickening is commonly used

in clinical::practice and research. Th~llows the recommendations of the
. ';

Ameriea:rrS-ociety of Echocardiography which has defined a 16;~.,g!pent system for

assessment of left ventricular function that has gained wide acceptance in clinical and

research settingslOl
. A score is applied to each of these 16 segme-;;ts: 1 for normal, 2 for

hypokinetic (sluggish, but still contracting), 3 for akinetic (not moving), or 4 for

dyskinetic (moving opposite direction to expected). The average wall motion score over

the abnormal LV segments defines the regional wall motion score index.
."

Infarct Size

Infarct size for AO Therapy and Control groups was determinedusing~

SPECT nuclear imaging at 14 days prist-procedure. SPECT imaging data interpretation

and calculations were used to evaluate infarct size reduction as a percentage of left

ventricular volume in both ~roups. Data were sent to theindep~de~

) for analysis.

Sectidn 1:1..5.1 provides background and rationale for the clinical significance of an

absolute··reduction of 5% in infarct size:,
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1.5.2.3.10 AMIHOT I Study Results

Effectiveness

Results for the Control/AO Therapy group comparisons for the three cO-Ifrimary

effectiveness endpoints demonstrated a nominal improvement in the test group; however,

this nominal improvement did not achieve clini,cal or statistical significance in the entire

population•. However, two key patient subgroups showed promising results. In

particular, AO Therapy patients who were revascularized within 6 hours of AMI
. ~---'.- ~~

symptom onset and who had anterior wall infarctions showed afu~fk:ed improvement in

_ alLthre.e co-primary endpoints as compared to this Control population. This anterior:S 6

hour patient subgroup was pre-specified for analysis in the original AMIHOT I

Investigational Pia!!, but the study was not adequately powered for this subgroup

population alone. Tables 3 - 6 below present summary data for the three co-primary

effectiveness endpoints for each of the following randomized patient cohorts:

1. All randomized patients (patients treated within 24 hours of symptom onset were
included in the AMIHOT I study)

2. Randomized patients treatedwithin 6 hours of symptom onset, regardless of
infarct location

3. Randomized patients treated within 6 hours of symptom onset who experienced
an anterior location infarct

"
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Table 3. AMIHDT I Infarct Size Results (%LV as measured by Tc-99m SPECT
imaging)

Infarct size results are expressed as a percentage of the left ventricle, and median values

as well as the interquartile ranges (IQR) are displayed in Table 3. Available data for all

randomized patients were included in the analysis. The results shown in Table 3

demonstrate a marked reduction in infarct size, as measuredb~PECT

imaging, in the,AD Therapy group for the < 6 hour patient cohorts. The all-patient < 24

hour group did not exhibit a statistically significant benefit but showed a favorable trend

toward the AD Therapy group, with a 2% absolute reduction in median infarct size, from

13% for Control subjects to II % in the AD Therapy group.

When data for patients treated within 6 hours of symptom onset are examined, the AD

Therapy group exhibited a 7% absolute reduction in infarct sizeJrol11 14% in Control
- -.=;;..

subjects to 7% in the AD Therapy group. Table 3 shows thatthis reduction is even more

prono';~~ed in the data for anterior location AMI subjects treated within 6 hours of

symptom onset, where the AD Therapy group exhibited a 14% absolute reduction in

infarct size from 23% in the Control group to 9% in the AO Therapy group. This anterior

AMI patient cohort represents the most severe acute heart attacks within the general

pppulation, as anterior location AMIs are correlated with increased mortality and

morbidity and reduced ventricular function. The treatment window suggested by the
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data, a time up to six hours post-symptom onset, also is supported in the clinical literature

and is a common enrollment criterion in many AMI trials.

Table 4. AMIHOT I Regional Wall Motion Score Index (RWMSI) IInprovement Results
(change in RWMSI from Baseline - 90 days; negative change = improvement)

Control AO Therapy p value
LlRWMSI Group Group (t-test)

(mean ± SD) (mean ± SD) one-
(n) (n) sided

All infarct -locations
0-2~his to reperfusion

- 0-6 ks to reperfusion
Anterior MI

0-6 hrs to reperfusion

-0.57 ± 0.48 (119)

-0.56 ± 0.48 (84)

-0.54 ± 0.49 (49)

-0.62 ± 0.53 (lIS) 0.24

-0.69 ± 0.55t];g}- __ 0.06
-~-~;..-

-0.75 ± 0.57 (4~ 0.03

Table 4 displays the results for regional wall motion score index improvement (decrease)

at 3 months (90 days) as compared to baseline measurements taken immediately post

PCI; 2-D contrast echocardiography was utilized to record the images for analysis. Wall

motion score was evaluated on a 4-pointgrading scale by the independent

echocardiography core laboratory at the~ As wall motion improves, the

score decreases; thus, the improvement is expressed in the table as a negative number.

To obtain a value for LlRWMSI, a baseline regional wall motion score index was

required; if an evaluable 3-month RWMSI was unavailable, the Cl_m~th value was used

as the Jast observation carried forward. Data were not estimated-fer-subjects who lacked..-
either an evaluable baseline or an evaluable I or 3-month wall motion score. Because

wall motion score experiences monotonic decrease from baseline post-PCI until

recovering to a steady-state value, the use of the I-month value in substitution of the 3

month value is by nature conservatively biased; i.e., any treatment effect to demonstrate

superiority will be underestimated. Results show larger decreases, or greater

improvement in contractility and muscle recovery, in the AO Therapy group as compared
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with Control subjects. In addition, the observed improvement in AO Therapy subjects

versus Controls is greatest in the:::, 6 hr anterior patient population. This result was

consistent with the observed trend in the infarct size data.

Tables 5 and 6 display ST-segment resolution data collected during the 0.,.3 hr and 0-6 hr

time intervals post-PCI, respectively (time = 0 is defined as the time of last contrast

injection). As outlined previously, continuous ST-segment monitoring is more sensitive

than discrete data collection at set time intervals. As a result, the area under the curve
~ 
~

tr~al en~£oint enables a comparison of the Control and AO Therapy groups in terms of

accumulated ischemicburden.~==:~-:~:
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Table 5. AMIHOT I ST- Deviation Time Trend Curve Area Data: 0 - 3 hrs post-PCI
Control AO Therapy p value
Group Group (Wilcoxon
median median -- -rank-sum

(95% CI) (95% CI) test)
(n) (n)one-sided

All infarct locations
0-24 hrs to reperfusion

0-6 hrs to reperfusion
AnteriorMI

O-&hr&-~t~reperfusion
1

0(0,34) (111)

°(0, 34) (83)

311 (0,972) (46)

0(0, 186) (120)

0(0, 132)(75)

°(0, 222) (46)

0.5

0.32

0.01

Table 6. AMIHOT I ST- Deviation Time Trend Curve Area Data: °;;'6-fu;;post-PCI
Control AO Therap'¥' p value
Group Group ~ (Wilcoxon
median median rank-sum

(95% CI) (95% CI) test)
(n) (n) one-sided

All infarct locations
0-24 hrs to reperfusion

0-6 hrs to reperfusion
Anterior MI

0-6 hrs to reperfusion

0(0, 134) (114)

°(0, 134) (80)

600 (34, 1957)(44)

°(0, 228) (119)

0(0,0) (74)

0(0, 182)(44)

0.32

0.25

0.002

The AMIHOT I trial endpoint for ST-segment resolution specified that time trend curve

areas were to be evaluated during the first three hours post-procedure interval. For

Control patients treated with PCI and stenting, this time period ins stra~htforward, and

time zero starts with the completion of the last confirming contrastiiljection in the
.:;;." ~

cardiac catheterization laboratory. However, due to the need for a baseline contrast

ECHO measurement and the required 90-min infusion duration, patients in the AO

Therapy group had only just completed the hyperoxemic infusion at t~ree hours post-PCI.

Therefore, to obtain information three hours post-AO Therapy, the two groups were

compared in the 0-6 hour time frame post-PCI as well as the 0-3 hour period specified in

the protocol. Table 6 displays the 0-6 hour ST time trend curve area data and provides
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information on whether any acute effects observed during the 0-3 hour period are

sustained in the first three hours after AO Therapy has been completed.

Total ischemic area was assessed during the time intervals by the ECG~o;e lab at"

__Clinically, an area equal to zero is the best attainable measure and indicates

complete or virtually complete ST-segment resolution in the patient's ECG. Increasing

areas indicate persistent ECG abnormalities caused by prolonged or unresolved ischemia,

and arXul!desirable. The distributions of the data for the AMIHOT trial were highly

skewed...with a large proportion of exactly zero values and a long-tailed distribution of
-:;.;......:..--=---~ .

increasingly high areas. Thus, the data displayed in Tables 5 arid 6 frequently show

median scores ofzero area; p values were calculated for the" distriBUtions using a non

parametric Mann-Whitney Utest. The 95% lower and upper confidence limits (95%

LCLIUCL) are displayed alongside median area values in Tables 5 and 6.

Table 5 shows the 0-3 hour data for each of the three patient group comparisons.

Consistent with both infarct size and wall motion data, results are nominally better in the

AO Therapy group in both the all patient and S 6 hr groups, and significantly better in the

S 6 hr anterior patient group. In addition, irrespective of randomization assignment,

approximately 80% of non-anterior infarcts had ST area equal to zero at both the 0-3 and

0-6 hour time points, so this endpoint was not sensitive to detect differences in these

subjects. However, the results for < 6 hr anterior AMI subjects dem01'!.strate a strong

treatm~nt effect. The median area scores and upper confidence Hmiis of the Control
.;;;" -

group data are higher than those of the AO Therapy group. Overall, the small sample

comparis'on demonstrated significantly lower ischemic area in the AO Therapy group (p

= 0.01).

When the data in Table 6 are considered, covering the interval from 0-6 hrs post-PCI, the

disparity between the AO Therapy and Control groups is greater, and the treatment effect

in the S 6 hr anterior subjects is even stronger than that observed in the 0-3 hr data. At
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six hours post-PCI, 61 % (27/44) of AO Therapy subjects have zero ischemic area

compared to just 34% (15/44) of Control subjects. As displayed in Table 6, the median

and 95% VCL area scores for the Control group have increased at the..Q-6hour time

interval as compared to the 0-3 hour data in Table 5. In contrast, the AO Therapy group

area scores are virtually unchanged. This result, taken in the context of the small sample

group analysis, suggests a continuing ischemic burden in Control subjects as compared to

AO Therapy subjects, exhibited in the data by transient ST elevation measured in the 6-
- ..;'

hour p,.ost;;;PCI period.
-~._-

Safety
.:;;i;;-"..:,--=-..

--.

Safety data revealed no statistically significant differences in the composite primary

endpoint ofone-month (30 days) Major Adverse Cardiac Event (MACE) rates between

the AO Therapy and Control groups. MACE includes the combined incidence of death,

reinfarction, target vessel revascularization, and stroke. Table 7 summarizes the

individual event and composite MACE safety data for all randomized subjects. Nine

subjects in the AO Therapy group (6.7%) and seven subjects in the Control group (5.2%)

experienced MACE. The difference in MACE rates of 1.5% satisfies Blackwelder's test

of non-inferiority with a safety delta of 8.0%.

As displayed in Table 7, six deaths were documented in the ranqomi,zed patient

population within one month of treatment. Four deaths were ob~erv~etin the AO Therapy
~.

group.,-and.two deaths were observed in the Control group. Based on investigator

determination, no deaths were attributed to the use or performance of the AO System and

AO Cartridge.
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.~

Grou

AOTherapy
n= 134

2 (1.5%) 3 (22% 3 (2.2%) 2 (1.5%)

Seven-4eaths- were documented in the randomized patient popul~!iQ.nofthe AMIHOT I
- -'

trial during the 90-day follow up period. Three deaths were observed in the Control

group (n=135), and four were observed in the AO Therapy group(h=134). One death in

the Control group occurred between the 30 and 90-day follow up window and no deaths

occurred outside of one month in the AO Therapy group. The death occurring outside the

one-month follow-up window in the Control group was, therefore, not included in the

MACE safety endpoint calculations shown above.

Demographics and Baseline Characteristics

Two hundred sixty-nine (269) patients were enrolled and randomized into the AMIHOT I

trial, including 135 Control subjects and 134 AO Therapy subjects. Tables 8 and 9

compare key baseline demographic and clinical patient charactel'.jstic~betweenthe two

randomized groups. No statistically significant differences were-found in these baseline-- ~.

charaeteristics that would indicate a bias in the clinical outcome for these patients.
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Table 8. AMIHOT I Baseline Patient Characteristics
Control AOTherapy p value
Group Group
(n=135) (n=134) -- -

Age (yrs) (mean ± SD) 60±12 60±13 0.99 (t-test)-
Gender:
Male 99(73.3%) 98 (73.1%) 0.97 (chi-sq)
Female 36 (26.7%) . 36 (26.9%)

Hypertension 66 (48.9%) 71 (53.0%) 0.50 (chi-sq)
Diabetes 15 (11.1%) 17 (12.7%) 0.69 (chi-sq)
Peripheralvascular disease 3 (2.2%) 3 (2.3%) 0.99 (chi-sq)
Previous MI 14 (10.4%) 19 (14.2%) 0.34 (chi-sq)
Previ~.p-bI 10 (7.4%) 16(11.9%) o~?o1.J~hi-sq)
Previous CABO 2 (1.5%) 2 (1.5%) <T.99 (1:hi-sq)
Current smoker 57 (42.2%) 58 (43.3%) O.~§ (chi-sq)
Hyperlipidemia 56 (45.5%) 65 (54.6%). 0.1'&(chi-sq)
Rescue PCI 21 (15.6%) 15 (11.2%) 0.29 (chi-sq)
Door-to-balloon time 90 91 0.53 (Wilcoxon
(median) (min) rank-sum test)

Time to reperfusion 248 260 0.54 (Wilcoxon
(median) (min) rank-sum test)
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Table 9. AMIHOT I Baseline Patient Clinical Characteristics
Control AOTherapy Pvalue
Group Group (chi-sq)
(n=135) (n=134) -- -

PCI with stenting performed 135 (100%) 134 (100%) NA
Infarct-related artery

Left anterior descending coronary 76(56.3%) 81 (60.4%) 0.62
artery (LAD)
Right coronary artery (RCA) 48 (35.6%) 42 (31.3%)
Circumflex artery (CX) 8 (5.9%) 10 (7.5%)
Other-' 3 (2.2%) 1 (0.7%)

Lesion characteristics:
Ostial-_· 5 (3.7%) 2 (1..?,-~L 0.25
Thrombus 80 (59.3%) 93 (69:4%)::· 0.08
Moderatelheavy calcification 8 (5.9%) 11 (8.2%) 0.46_. .--.

Chronic total occlusion 7 (5.2%) 1 (O.?%) 0.03
Initial TIMI flow grade (pre-PCI)

0 102 (75.6%) 101 (75.4%) 0.76
I 19 (14.1%) 16 (11.9%)
II 14 (10.4%) 17 (12.4%)
III* 0(0.0%) 0(0.0%)

Final TIMI flow grade (post-PCI)
0 0(0.0%) 0(0.0%) 0.13
I 0(0.0%) 0(0.0%)
II II (8.1%) 5 (3.7%)
III 124 (91.9%) 129 (96.3%)

Glycoprotein lIb/IlIa inhibitor 114 (84.4%) 120 (89.6%) 0.21
*Initial TIMI flow grade = III was excluded by protocol

1.5.2.3.11 AMIHOT I Summary -.

The AMIHOT I study was intended to evaluate the safety andeffeSftiveness of AO

Therapy in-an AMI patient population presenting within 24 hrs from the onset ofAMI

symptoms. Enrollment was targeted at the most severe infarcts, those upon arrival at the

cardiac catheterization laboratory exhibiting compromised flow in the culprit vessel, as

determined by an angiographic measure of poor TIMI flow and electrocardiographic

demonstration of ST-elevation.

As a novel therapy with limited clinical data, TherOx recognized that key patient subsets

may exhibit a stronger treatment effect from AO Therapy administration than others.
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Several patient subsets were pre-specified in the AMIHOT I protocol for analysis;

however, the trial was insufficiently powered to statistically compare these subgroups.

Although a positive therapeutic trend is observed for AO Therapy patients ~s compared

to Control subjects, the results for the entire population did not achieve the requisite level

of statistical significance for the three co-primary endpoints. However, when patients

treated within six hours of symptom onset are considered, representing approximately 2/3

of the eni~e cohort, results more strongly favor AO Therapy; in particular, the anterior

location AMI cohort exhibited a very strong treatment effect within this six hour .

p~puI~~~nfarct size reductions as measured by 14-daY~PECT
imaging are complemented by improved LV contractility in 3-month regional wall

motion score improvement as well as post-AMI ischemic burden improvement as

measured by recurring ST deviations over the 0-3 and 0-6 hr post-PCI time intervals.

1.6 Rationale for AMIHOT II Study

Results from the AMIHOT I study demonstrated a compelling improvement in left

ventricular function and infarct size reduction in high-risk anterior AMI patients treated

with PCI within six hours of symptom onset. These consistent effectiveness results,

coupled with a comparable 30-day MACE safety profile between the AO Therapy and

Control groups, formed the basis of a new trial (AMIHOT II) to._.build upon the AMIHOT

I experience. The need for a validating study for these findings and tl1e framework of the

pivotal AMIHOT II trial was discussed in a meeting conducted on'November. 12,2004.., "-

between FDA and TherOx. Working collaboratively with FDA, TherOx proposed a

randomized trial focused upon this vulnerable < 6 hr anterior AMI patient cohort,

devising a Bayesian statistical trial design that enabled some degree of borrowing of

primary endpoint data from the AMIHOT I trial for the analysis of the AMIHOT II trial.

The Al\1IHOT II trial was approved under IDEnumber~n a letter from FDA

dated.~
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1.7 AMIHOT II Study Overview and Conduct

1.7.1 Device Description

AO Therapy requires the use of three primary components. These include a hardware

device called the TherOx® AO System, a single-use disposable device 'called the TherOx®

AO Cartridge and an infusion catheter. The two qualified infusion catheters used in the

mfusion catheter, a Class II

manufacturedby~

AMIHQTII trial for AO Therapy were the
~~-" .~

devic&tleared for marketing under 51 O(k) numbe"r
..-. .......,.

and the
-~

eared for marketing under ~:;:~~~"::<."' ,.. -;:~;~:.

The equipment utilized for AOTherapy administration in the AMIHOT II trial ""a~r'·

.'

" cha.•. nged from the AMIHOT I tria., with the exception of the introduction oftlte_'

; catheter. ,
':'.-',0 '

The AO Cartridge is loaded into and operated by the AO System; the cartridge has a

tubing set that connects to an arterial sheath on the patient blood draw side and the

infusion catheter on the blood/AO solution patient return side.

1.7.1.1 AO Cartridge

--
The AO Cartridge, shown in Figure 1, is an injection-molded polycatJ?onate device that

create~A.O solution from inputs of hospital-supplied oxygen gasancl saline solution,
...- -

~ , mixes the AO solution with the patient's own arterial blood, and delivers oxygen-

enriched"hyperoxemic blood to the infusion catheter for infusion into the coronary

arteries. Th~ methods used in creating the hyperoxemic blood are explained through

examination of the three chambers of the AO Cartridge also shown in Figure 1.
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Figure 1. AO Cartridge

Saline is drawn into the Piston Chamber of the AO Cartridge from an IV bag. The Piston

Chamber is, in effect, a motor-driven syringe pump that withdraws saline from the IV bag

on the downstroke and pushes saline into the central Oxygen Chamber on the upstroke.

The saline is pumped through a small nozzle that atomizes the liquid into discrete

droplets for efficient oxygen uptake.

Oxygen gas is provided at a pressureof_orapproximat~~to
---- " - . '. "\'," ..

the central Oxygen Chamber. Oxygen is dissolved into the atomized saline droplets to

create hyperbaric Aqueous Oxygen, or "AO" solution, with a dissolved oxygen
.- ~~

concentration approaching 1.0 ml 02 (STP)/ml saline. A reservoir ofAO solution is
~, "~i '

maintained'at the bottom of the Oxygen Chamber.

AO solution flows continuously from the Oxygen Chamber at a rate of3 ml/min through

a capillary tube into the Blood Mixing Chamber, where it mixes with arterial bl&od that

has been withdrawn from the patient. After combining AO solution with normoxemic
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arterial blood, the resultant oxygen-enriched hyperoxemic blood is returned through an

infusion catheter at a total flow rate of75 ml/min to the patient's coronary arteries. The

pOzlevel of the AO-infused blood is maintained between 760 - 1000.mmHg.

The AO Cartridge utilizes medical grade polyvinyl chloride (PVC) tubing for blood

withdrawal and return to the patient. The cartridge housing is constructed primarily of

injection-molded medical grade polycarbonate, a common plastic material used in

medical d~vices. The tubing and Blood Mixing Chamber (BMC) comprise the blood-
':iF- ~~

~etted flU!d path ofthe AO Cartridge.
-'1=4"; .

The production and flow of AO solution are continuous within the Aj) Cartridge; control
.=-=::.

of these processes is maintained through the use of the Fluid Manifold shown in Figure

1. The Fluid Manifold connects and controls the flow of saline and AO solution between

the three chambers of the cartridge with three needle valves and one check valve. The

Piston Chamber delivers saline to the Fluid Manifold through a small tube. The saline

can be delivered to the Oxygen Chamber through the atomizer to create AO solution,

through a dilution port to adjust concentration, or directly to the (BMC) to flush the

capillary tube. The AO solution's dissolved oxygen concentration is controlled by the

AO System.

TheAO Cartridge is equipped with pressure transducers thatmQpitor-both the draw side

and return side pressures in the device during operation; the tran~u2ers connect to the
-_. .

AO S)'stem. An IV spike and flexible tube are attached to the Piston Chamber, enabling

easy connection to an IV bag during the procedure. The draw and return tubing are

equipped with luer connections and manual pinch clamps. The AO Cartridge is a single

use Ethylene Oxide (EtO)-sterilized device.

The drawJubing is connected to the patient with a luer fitting that is attached to the

femoral access sheath. The return tube is attached to the infusion catheter that has been
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.~

placed at the desired location within the coronary arteries. These connections are

addressed in detail below.

1.7.1.2 Patient Connections

-~ ..

The AO Cartridge draw tubing can connect to the same femoral arterial sheath that is

used for angioplasty and stenting procedures. Sheath placement may be coaxial (in one

femoral artery) or contralateral (in both the right and left femoral arteries), based on the
-

physi~an:--&discretion.

The prei~rred coaxial configuration is shown in Figure 2 and ilJU~es how arterial

blood is withdrawn from the sidearm. A luer fitting ,connects the~earm to the AO

Figure 2. Coaxial Blood Draw/Return Configuration for AO Therapy-·-

.Note: Figure 2 depicts an unprimed circuit for illustration purposes only.

'.
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The infusion catheter is placed through the guide catheter over a guidewire, to the target

location within a coronary artery. The guidewire is removed prior to initiation of

treatment. When extracorporeal blood flow is. initiated, the infusion c~heter and AO

Cartridge return tube are wet-connected to ensure that no gaseous emboli are introduced

to the patient during priming. Hyperoxemic blood is infused through the iJlfusion

catheter shown in Figure 2. Figure 3 provides a schematic of the patient connections

during AQ Therapy administration.

:;F -:--

Figure 3. Patient Connections
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.".

1.7.1.3 AO System

The AO System, shown in Figure 4, is the reusable hardware component that controls

and monitors performance and safety during administration of AO Therapy_ The mobile

AO System stands approximately 5 ft tall with a footprint comparable to·many devices

that are currently used in a cath lab setting. The system typically is operated in the

cardiac catheterization laboratory after the coronary infusion catheter is placed with the

aid of.fluoroscopy. The rear of the AO System has a built-in compartment that holds an

E-bo~e oj~edical-grade oxygen. An IV bag is suspended from a pole attached to the. .---..-'.'"-'----

system. -The hospital supplies the oxygen gas and sterile saline.fliMre required to make
---.... - ---

AO solution. The AO System integrates several subsystems mo"llfJtell on a single system

chassis. These subsystems are described below.

AO Cartridge
Subsystem

~,--- Bubble/Flow
detectors

RetraCtable IV pole
and IV bag

User Interface

Blood
pump

,.

Fluid path

Figure 4. AO S>,stem
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• The system chassis consists of a main enclosure mounted upon a system base,
with four locking wheels. A retractable IV pole is mounted on top of the main
enclosure.

• The AO Cartridge Subsystem (AOCS) is mounted inside the main ~enclosure. The
AOCS houses and operates the AO Cartridge (the AOCS does not contact saline
or blood). The AOCS provides the oxygen connection for the AU Cartridge, and
operates the valves that control the Fluid Manifold. A motor-driven piston ram
engages the cartridge piston for operation of the Piston Chamber.

• The blood pump subsystem incorporates a peristaltic pump to withdraw
normoxemic arterial blood from the patient's femoral artery, pump the blood

~ through the Blood Mixing Chamber of the AO Cartridge, and return hyperoxemic
~-b1'o-od via infusion catheter to the coronary arteries. The~dpump subsystem is

equipped with a flow probe and feedback control that maintai'ns a constant
reperfusion rate of75 ml/min during the administratioriC),MgTherapy.

• The bubble detector is ail ultrasound-based device that detects and measures the
size of individual bubbles that pass through the extracorporeal circuit. The bubble
detector will initiate a shutdown of the A0 System if a gas volume of 10
microliters or greater is accumulated during AO Therapy administration.

• The Safety Interlock is an independent hardware circuit that shuts down treatment
by stopping blood flow. The Safety Interlock continuously monitors system
inputs for events that require treatment stoppage. The Safety Interlock contains
no software and, in addition to its automatic shutdown capability, has a manually
operated emergency stop button to disable AO Therapy regardless of any other
input status.

• The User Interface is a touch-screen display that allows the user to initiate,
monitor, and end the AO Therapy procedure.

• The TherOx AO System is equipped with an electronic~ supply that
provides DC power from AC input or from batteries that are self-contained within

-the system base.

A hospital2supplied oxygen E-bottle with a yoke-type fitting is connected to the AO

System pressure regulator to provide the oxygen supply. The pressure regulator controls

oxygen gas charging to the AO Cartridge.
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1.7.2 Indications for Use

In the AMIHOT II clinical trial, the TherOx AO System was indicate~forqualifying

patients who had undergone successful revascularization less than or equal to six hours

from symptom onset for the treatment of acute anterior myocardial infarction.

1.7.3 AMIHOT II Study Objective

. .
To d~rmine whether intracoronary perfusion ofhyperoxemic blood in the AO Therapy

group immediately after successful PCI/stenting for the treatmel!!~~cute myocardial

infarction reduces the area of infarction (% left ventricle) as m~;;ur~b~

~PECT imaging at 14 days post-PCI, with no wo~se t6~;; 6% (ab~olute)

increase in the incidence of Major Adverse Cardiac Events (MACE), comprising the

combined incidence of death, re-infarction, target vessel revascularization, and stroke at

the latter of either 30 days post-PCI or hospital discharge, when compared to a Control

group receiving PCI/stenting alone.

1.7.4 Eligibility Criteria

1.7.4.1 Inclusion Criteria

1. Patient must be ~ 18 years of age - """
2._AMI must be anterior

~.

3..;, Patient is experiencing clinical symptoms consistentwith anterior AMI of< 6
hour duration from time of symptom onset until admission to the emergency room

4. Complete medical history, history of AMI, previous coronary interventions, list of
medications given within last 24 hours '

5. 12-lead qualifying ECG criteria: Anterior infarction (ST-segment elevation 2: 1
mm in two or more contiguous leads between VI and V4 or new left: bundle
branch block (LBBB) with documentation of LAD system cutpritiesion)

6. Patient prOVIdes written, Informed Consent
7. Patient and hislher physician agree to all required follow-up procedures and visits
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25. Any proximal coronary diameter stenosis> 40 % that would restrict native flow
with the infusion catheter in place

Angiographic Inclusion Criteria: Evaluated after the subject pro.vided signed
Informed Consent but prior to randomization: -

Exclusion Criteria

9. Based on coronary anatomy, PCI is indicated for culprit lesion with anticipated
use of an Intra-Coronary Stent

10. TIMI 0, I, or II flow is present on the initial angiographic injection of the infarct
~lated artery

1~~~cessful angioplasty as documented by < 50% diameter residual angiographic
_~~nosis within and associated with the culprit lesion and ~ TIMI II flow and no
major complications such as perforation or shock ~..~: .

12. Documented time ofreperfusion is S 6 hours from the dpcumented time of
symptom onset .~-.-

Pre-PCI:
13. Patients with ventricular pseudoaneurysm, VSD, or papillary muscle rupture.
14. Absolute contraindications to anticoagulant therapy, including hemorrhagic

diathesis or thrombocytopenia
15. Systemic Arterial p02 is < 80 mmHg with supplemental oxygen
16. Placement of an intra-aortic balloon pump (IABP)
17. Patient has had coronary bypass surgery during the 30 day period preceding PCI
18. Severe known cardiac valvular stenosis or insufficiency, pericardial disease, or

non-iscHemic cardiomyopathy
19. Patients requiring cardiopulmonary resuscitation for> 19 rrU-putes
20. Cardiogenic shock (SBP < 80 mm Hg for more than 30~inu~s unresponsive to

fluids or requiring intravenous pressors or placement of an IABP)
2l~Expected survival of less than 6 months due to non-cardiac~condition
22. Current paiticipation in other investigational device or drug trials that have not

finished the primary efficacy endpoint follow-up parameters
23. Patient has had a hemorrhagic stroke during the 6 month period preceding PCI
24. Physician discretion regarding unacceptability for enrollment

8. Women of childbearing potential who have a negative pregnancy test (applies to
female patients only)

1.7.4.2

Angiographic Exclusion Criteria: Evaluated after the subject provide~ned Informed
Consent but prior to randomization:
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26. Infarct-related vessels that are either saphenous vein grafts and/or small second
order coronary vessels that do not supply significant areas of myocardium

27; Presence of a non-stented coronary dissection upon completion of the PCI
,procedure __

28. Unprotected left main diameter stenosis> 60%
29. Severe target vessel calcification or tortuosity
30. Multi - vessel disease that in the judgment of the investigator is best treated with

emergent or urgent CABO or additional PCI within 30 days
31. In the investigator's opinion, the target vessel is unsuitable for either placing the

.infusion catheter or treatment with PCI;'-' -
-~--

1.7.5~-= _ Randomization Methods
-='=~•.

Patients who met the study's selection criteria were randomiz~£intO:iheAMIHOT II

clinical trial after successful enrollment screening and providing Informed Consent.

Patients were randomly assigned, on a 2.8:1 basis, to either the AO Therapy group or the

Control group (PCI/stenting). The unbalanced randomization split was derived from the·

requirements of the Statistical Analysis Plan. Patients were stratified on the basis of time

to reperfusion (0-3 hours or >3-6 hours) and lesion location (proximal or non-proximal);

therefore, the randomization was performed separately for each of the 4 combinations of

these two variables.

The TherOx AMIHOT II clinical trial utilized an automated randomization service,

oper~ytheindependent
• .J .- -~ .... -" -~~_.

,-for all pa:rt1cipating~e~stigational sites.

Therfind9inization procedure was designed 'and validated in accordance with the

randomization plan outlined in the Statistical Analysis Plan.
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1.7.6 Study Endpoints

1.7.6.1 Primary Effectiveness Endpoint

Reduction in infarct size as measured by percent of left ventricular volume., assessed by

~SPECT imaging at 14 days post PCIIstenting, as an indicator of

treatment effectiveness by test of superiority.
_-F'

1.7.6~ ~ .. ~~ Primary Safety Endpoint

A comp~site safety endpoint based on the incidence of death, r~~f#ttion, target vessel
-...... .,--

revascularization, and stroke occurring less than or equal to~onemutilh (30 days) after

enrollment or until hospital discharge, whichever is later. The composite safety endpoint

was evaluated by a test of non-inferiority within a safety delta less than or equal to 6.0%.

In addition, all Serious Adverse Events whether they are determined to be device-related·

or not were investigated and reported as part of the overall evaluation of device safety.

1.7.6.3 Secondary Endpoints

" The secondary effectiveness endpoint was ST-segment recovery, as measured by time

trend curve areas computed at three, four, and six hours post-procedure. Additional

safety data including laboratory variables and non-MACE Adve!se~:Eventswere analyzed
-~ .:.

for group comparisons. Secondary endpoints, other than ST-se~me~6ecovery, and

subgrpttp~malyses will not be used for purposes of making labeling;or marketing claims.

1.7.7 Study Committees

The AMIHOT II study utilized four study committees. The Executive and Steering

Committees reviewed and approved the study design, and were respofl&iWe for general

study oversight.
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Two additional oversight groups were employed in the AMIHOT II clinical trial, the Data

and Safety Monitoring Board (DSMB) and the Clinical Events Committee (CEC). The

DSMB was responsible for reviewing the aggregate study results to eIJsure that patient

welfare and safety were being maintained. The DSMB made recomm~,ationson study
,~ -'.

continuation at each of their meetings. The Clinical Events Committee reviewed and

adjudicated all adverse events. In addition, the CEC adjudicated all Primary Safety

Endpoillt~1 non-MACE adverse events and Steering Committee'Success Endpoints. An
--iiF::; -. . . , . . -

inde~dent third party managed both the

CEC ano"nSMB. The committees were;: directed to submit all c~ondence through

•

Moreover, all Sponsor correspondence to the CEC or D~MBwas directed through

to maintain a level of independence between these ov~rsight~~mmitteesand the

sponsor.

1.7.7.1 Executive Committee

The Executive Committee reviewed and approved final AMIHOT II trial design and the

protocol issued to the Data Safety Monitoring Board (DSMB) and clinical sites. This

committee was responsible for reviewing the final trial results and determining the

methods ofpresentation and publication. The Executive Committee also had discretion

for stopping or otherwise modifying the trial based on recommendations from the DSMB.

The Executive Committee included three (3) interventional caraiolo~sts and (4) Sponsor
-.~.c

members.

1.7.7.2 Steering Committee

The primary responsibility of the Steering Committee was to review study logistical

concerns raised by the data coordinating center, individual investigati0~ites and the
- .

Sponsor. The Steering Committee monitored enrollment and site compliance with study

procedures and made recommendations to enhance both patient recruitment rates and
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study compliance. Steering Committee responsibilities included (but were not limited

to):

•

•

•

• Provision ofguidance on the development of the protocol (including amendments)
and study procedures to ensure a timely and smoothly running study that has
scientific integrity. ,~.

Review of the boundaries established by the DSMB for critical values and "stopping
rules" to be used for making recommendations for early study termination in
accordance with the protocol. '"
~rn)dentifying safety issues and events that could affect a recommendation to
teWi~e the study ad provide these concerns to the Executive Committee for
COI!§IQ~ration.

• ConSIderation for all recommendations made by the Executi#e~mmittee on
<. protocol modifications / study termination.

Evaluation of specific site data as appropriate to assist alleviatmgany procedural
issue identified by the clinical sites or Sponsor with regard to device operation or
patient management.

Per the Manuals of Operations, the Steering Committee convened once as a group and

met via teleconference at other non pre-specified intervals. The Steering Committee was

composed of three (3) interventional cardiologists and two (2) biostatisticians. The

identities of the Steering Committee were disclosed to participating AMIHOT II

investigators and vice versa. Steering Committee members refrained from discussing

Committee matters with an investigator of the AMIHOT II clinical trial. Any material

obtained from the Spo~~or or materials/documents generated a~1Jait~vfthe Steering

ComJ12itlee were, and remain, confidential.
,'r-,

Each Steering Committee member was required to disclose financial interests in TherOx

or its competitors, and report issues related to conflict of interest. The Steering

Committee did not review aggregate safety data.
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At the inaugural Steering Committee meeting an overview of the AMHOT II clinical

program was presented along with the clinical protocol. The Steering Committee was

provided with adequate time to deliberate a variety of logistical issues..and. concerns. The

Sponsor provided a brief n~view of the study status in sub~equenttele<;D)1ferences

(number of patients, number ofactive and inactive centers).

1.7.7.3 Data and Safety Monitoring Board (DSMB)

'"S.,._._.~

~.-.-.-

The .aty responsibility of the DSMB was to protect the safety of patients

participallng in the AMIHOT II clinical study by monitoring da~~ughout the study.

Their additional responsibilities included, but were not limi~edto~ _::
-~~

• Review the protocol (including amendments) and study procedures and establish
plans to identify issues that may affect data quality

• Establish boundaries for critical values and "stopping rules" to be used for making
recommendations for early study termination in accordance with the protocol

• Identify safety issues and events that could affect a recommendation to terminate the
study

• Monitor emerging data to determine whether changes in the design of the study are to
be recommended to address patient safety issues

• Notify the Steering Committee of any issues that affect recommendations to modify,
continue, or terminate the study and provide advice on these issues

• Evaluate the quality and integrity of study data to determine the impact of operational
and procedural problems (i.e., quality control of data, protocol adherence) on patient
safety

The DSMB reviewed the cumulative safety data at scheduled iit~erv~i'sto make

recorom~ndationsregarding continuation of the study. Per the M,tIfUal of Operations,

they convened to review data atpre-specified intervals. The DSMB was composed of

three (3) interventional cardiologists, one (1) noninvasive cardiologist and one (1)

biostatistician, all of whom maintained hislher independence from each of the following

persons regarding the clinical study:

• Study sponsor
• Principal and Co-Principal Investigators
• Investigators
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• Institutions
• Hospitals
• Sub-Investigators
• Additional co-investigators ?~

• Device manufacturers which sponsored or planned to sponsor an ~_uteMI study that
is perceived to conflict with AMIHOT II

• Others working with each of the foregoing, regarding the clinical study, which
includes not communicating in any manner whatsoever with the afore-described
persons about any aspect of the Clinical Study or the Committee

.~

-.--~----4.. ~_~c .

Each li2..~nt!!1emberwas required to disclose financial interests in TherOx or its

competit~rs, and report issues related to conflict of interest. In a-adiifbn, procedures for
-'-- :-

interactions between DSMB members and investigators or otherlJariles were such that

the independence of the members was maintained and bias was minimized.

At each DSMB meeting, there was unanimous agreement by the board that the study

should continue and that there were no safety concerns with the AMIHOT II trial that

would require permanent or temporary trial stopping or change to the study design.

1.7.7.4 Clinical Events Committee (CEC)

The AMIHOT II Clinical Events Committee (CEC) adjudicated all adverse events. In

addition, the CEC reviewed all Primary Safety Endpoints (MACE), non-MACE adverse

events and Steering Committee Success Endpoints. The CEC was-;~posedof three (3)

interv~n!iQnal cardiologists. Members were not permitted to disc}l;llre publicly their
. ..

membership or activities relating to participation in the TherOx AMIHOT II CEC. It was

acknowledged that the CEC member's participation may be known within hislher

institution. Members were required to maintain independence from other device

manufacturers that had sponsored or will sponsor similar clinical programs, and others
._-----.-:--"-

working with these manufacturers. Any material obtained from the Sponsor or

materials/documents generated as part of the CEC were, and remain, confidential. In
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addition, members were to maintain hislher independence from each of the following

persons regarding the clinical study:

• Study sponsor
• Principal and Co-Principal Investigators :?_

• Investigators
• Institutions
• Hospitals
• SU\rInvestigators

___0._.. ' ......,..A..it~alco-investigators
• utvice'manufacturers which sponsored or planned to sponsor an acute MI study that

is pcr-eelved to conflict-with AMIHOT II :~.,

• Others working with each of the foregoing, regarding the ~llnicaCstudy, which
includes not communicating in any manner whatsoeverwith1111n\fore-described
persons about any aspect ofthe Clinical Study or the Committee

Each committee member was required to disclose financial interests in TherOx or its

competitors, and report issues related to conflict of interest. In addition, to the extent .

possible, the CEC remained blinded to the identity of participating investigators and vice

versa. All recommendations/queries were facilitated through. therefore, as a

general course of operation there was no direct site or, if applicable, core lab interaction.

If during the course of the study, site identity(ies) became known to one or more

Committee members, this information was maintained in strict confidence. To the extent

possible, CEC members were blinded to individual patient idel1title8:-:Patient-identifying

informa~!(m was removed from all medical reports and images. - ',i-'-..
"

The committee met prior to initiation of the trial to establish a Manual of Operations and

Adverse Event Definitions for expected and commonly occurring adverse events. During

the trial, the CEC met at regular intervals to review source documentation and, case report

form data on adverse events reported by the enrolling sites. TheCEGwa-s...responsible for

the review and adjudication of all adverse events that occurred over the course of the
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study. To the extent possible, adverse events were classified in accordance with

established adverse event definitions. For each Adverse Event the CEC identified:

• Event Name/MedDRA code: identification of the type of adverse ,event to the extent
possible consistent with event types defined in Adverse Event Definitions.

• Relationship: procedure, device, patient's prior condition, medicatlc)}1,.other or unable
to determine

• Unanticipated Adverse Device effect: is this event both a serious and device related
event and one that is not identified in nature or severity in the study documentation or
prllduct labeling.

• F...m~judication and Event Classification: assignment of event category (serious
advc;cn;~~vent, non serious adverse event or not an event)

• Reason ifNot an Event (associated symptom of another rep6fted'.AE, Observation or
incidental finding, Inaccurately or incorrectly reported, other)

• Justification for Event Classification .:c. .. -

• Information Reviewed: a listing of the documents which were instrumental in arriving
at the results of the adjudication.

This information was recorded on adjudication forms for entry into the clinical database.

In instances where the sites did not provide sufficient detail to complete the adjudication,

supplemental requests andlor queries were submitted to the sites for further clarification,

and the event was re-reviewed when the requested information became available. All

adjudication decisions were made by unanimous decision. In the event ofdisagreement

by CEC members on the presence or the specifics of an event after all available

information had been reviewed, the committee generally electe.ettC51iq.judicate the event

to theffiost conservative outcome.

All adverse event and safety endpoint data in the PMA application are summarized based

on the CEC adjudication of the event. Some events were determined by the CEC to be

"Not an Event." The definition of "Not an Event" reads as follows: "Reported events

that are symptoms associated with another reported event, duplicateevemsidentified
/

using similar or different nomenclature reported with the same start/stop dates or events

Page 96



TherOx, Inc. DownStream AO System
PMA POSOOOS Panel Package
Section 7: AMIHOT II Clinical Summary Report

represents observations or incidental findings or determined to be inaccurately/incorrectly

reported."

1.7.8 Independent Core Laboratories

The AMIHOT II clinical trial utilized three independent core laboratories for data

analysis and interpretation. The core laboratories were blinded to the subjects'

randomization assignment and clinical outcome. An overview of the core laboratories is
, ..~.

prov~d6elow .

. t()vided infrastructure, expertise,and ip.dependenr analysis of.
o :: ._~~ : ._ •• ,

index procedureangiograms for theAMIHOT II clinical trial. The.
l·

_developed the rationale, measurement, and data assessment for AM!HQT Irc~th lab·

angiographic information. .

Investigational center,s were pro.vided an Angiographic Protocol from the.
. This protocol outlined instructions to each center

regarding requirements for acquisition of cineangiographic imagesi~conimendations for
~ .

minimal guide catheter size, guidelines for use of intra-coronary nitr..oglycerine (Ie NTG)

beforid~;ing and after the coronary intervention, recommendatiorJof specific

angiographic viewS' of target lesions before, during and after coronary intervention,

recommendations to ensure cardiac cycles viewed are sufficient to assess optimal TIMI

flow and Myocardial Blush at baseline and final intervention.

1.7.8.1

Raw data from the ereforwarded to th~IHOT II

,.upou'study completion.
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1.7.8.2 ···Electronic

,._~-
j

Electrocardiographic (eECG) Core Laboratory

is thelargestandfuost

experiencedacadem~nthe world. More than 10 million high

fidelit~digital)2-lead ECGs have been analyzed and archived in the lab over the past 20

years~~-jstheonly such-core laboratory in the world to support global point-of-care
-4;. ~.....-,

digitaf~.quisitionofECGs from clinical sites using their own e~!!iR.~ent.

The~haSe~periencewith more than 50(j~~~ound the world.

Site-friendly data collection spans the full range of patient-care environments, including

ambulatory units, pre-hospital settings, emergency departments, chest pain.units,cardiac

catheterization labs, coronary and intensive care units, operating rooms, general wards,

and dialysis, endoscopy, and bronchoscopy wards..Clinical trials include cardiology

trials, where eECG data such as measures of ischemia or infarction are used to assess

therapeutic efficacy, and non-cardiology trials, where eECG data such as changes in the

QT interval are used to assess therapeutic safety.

The eECG Core Laboratory provided an independent interpretation of AMIHOT II ST

Segment monitoring data obtained with the NorthEast 12":lead i:Rte~ted circuit ST
- _.

monit~rs. The AMIHOT II clinical protocol required that all studysubjects receive
". r,

continuous 24 hours ST-Segment monitoring.

Each site's NorthEast device was packaged with two I28-megabyte fla~h RAM cards for

data. storage. Each study center coordinator was instructe.d to not.i..tYthe-,..
at 11 , by fax at the following nl)m1;>~r~of

.....~ ~ '.>',:.:..;, ,-.~. :.' . -,' ',' '.-' ", -,' .

a patientenrollment. The eECG Core Lab then sent the site a cleared 128-megabyte ,flash

RAM card for use with subsequent patients.

.'
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All sitescoinpleted at least one successful practice recording prior to enrolling patients.

After study enrolrment begins, a 48-hou; quality control "feedback" loop was maintained

by the-"keep sites informed of the quality of the ST;~~gment data they
-.--,. "T

submitted.

Prior to study initiation, each enrolling center involved in the AMIHOT II study required

validation of their 8PECT imaging cameras. Hospitals participating in the AMIHOT II

pr<?tocol had a good working knowledge of SPECT and performed appropriate quality

control to ensure satisfactory image quality. As such, the additiOiiafquality control

proceclures performed as part of the SPECT ~ore Lab CameraValLQation process were
• . 11

not intendtd to ,be comprehensive, but rather to assess performance aspects of SPECT
,

systems that may adversely affect image quality. The cardiac phantom, worksheets. and

instructions for the gamma camera QC (quality control) and cardiac phantom procedures

were all sent to enrolling centers from th following
.-....~

receipt of the completed SPECT Camera Validation Information worksheet:

The_wasblinded to patient data with respect to treatment

assignment, patient characteristics, and patient outcomes. Data were analyzed and

transllitteP..to the data coordinating center at the conclusion of the AMIHOTII study.
-'---.~.

~.

--e:. .....~

1;7;~j,.-~"""-_:-:; .
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--
{."1Y~;fThe infarct size primary endpoint for AO Therapy and Controig-rouJYs was determined

J1sin~SPECT nuclear imaging. SPECT imaging data interpretation

and caki.llations were used to evaluate infarct size reduction as a percentage of left

ventricular volume in 'both groups. The'nuclear scan was performed fourteen (14) days

(±7 days)post-index procedure. Datawere sent 10 the!ndependent..__

'itor analysis.
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Nuclear technologists completed work on the cardiac phantoms in approximately eight

(8) hours and returned the phantoms to the or review. Once received,

the_ab ran the phantom data analysis and generated a report. Ifthe,*,
~ad.pre:ViouslYvalidated the site camera, both the si~~ a~he sponsor

~~.'. .

were notified. SPECT camera validations are good for three years unless there have been

camera equipment changes made at the site. SPECT Camera Validation Logs were

updates! by the Core Lab upon each pass/fail of the phantom and e-mailed to the sponsor

typicJ~~i a weekly basis.

. '-=,,-.- ~.

Fourteen::(14±7) days after the index procedure the AMIHOTII~lwas required to
'.-:-.'~--_.=-

return to the Nuclear Imaging Department for the follow-up SPEC-'fscan. Per protocol,

·.~(Cardiolite) was administered by intravenous (IV) injection as

described in the approved product labeling, in a dose of20-30 mCi, with a 20-min

waiting period prior to imaging. Per protocol, the imaging camera used was the same

camera previously validated byth~

For each study subject, the sites completed Form 302: Transmittal Form for SPECT

Imaging and Form 301 :14-Day SPECT Imaging as appropriate and then shipped the

SPECT imaging data to the Core Lab.

After each SPECT study was receiveda~ it was processe<la.ru1Jead by qU~lified

and e~pedenced_:~~~ff cardiologists. Form 303: Quantificati~6fInfarct Size form
. ' . ..; ./,-

was c0TIpleted, and copies of this form were sent to the. study data c'bordinatin{center.

Progress a~Q quality of SPECT studies received by"were reported to the sponsor.pn
,

the SPECT Study Log.

. ,

Page 100

- ~'-



TherOx, Inc. DownStream AO System
PMA P08000S Panel Package
Section 7: AMIHOT II Clinical Summary Report

1.7.9 AMIHOT II Clinical Procedures, Assessments, and Follow Up

1.7.9.1 Patient Evaluation Procedures

The following baseline examinations and tests were performed on patlents~fio agreed to

participate in the study by signing the approved Informed Consent:

• Medical History and physical examination
• 12. Lead ECG and application of 24-Hour Holter Monitor
• ~i~ration of study medication
• eiMiac Enzymes
.- ClinYcatchemistry, Hematology, and Liver Panel

1.7.9.2 Procedure Medications
_.~...\~-- 

.£."

All enrolled patients were to receive the following protocol required medications:

• Aspirin - 325 mg soluble aspirin given in E.R. or prior to catheterization
• Clopidogrel 300 - 600 mg p.o., then 75 mg p.o.q. daily for a minimum of 1 month in

all patients undergoing PCI/stent procedure. (May give up to four hours post
procedure.) .

• Intravenous Heparin
• Low-flow nasal oxygen (3-5 l/min.) or oxygen mask (5-10 I/min.) to maintain

systemic arterial p02 > 80 mmHg

1.7.9.3

::::::Patient Anticoagulation

1.7.9.3.:t~1· -Glycoprotein IIblIIIa Inhibitors

Use ofplatelet IIblIlIa rec~ption inhibitors during the AMIHOT II .study was allowed at

the physician's discretion, consistent with observing the standardofcJ~nUDAMI

treatmerftwith PCI. The use (or non-use) of these agents, along with the categorical time

of administration, was documented for each subject.
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1.7.9.3.1.2 Heparin Management

The AMIHOT II study utilized heparin-only per protocol. The target Activated Clotting

Time (ACT) was:::::. 250 seconds for all patients assigned to either theRun-:{,pJ)r AO

Therapy groups. ACT was measured and recorded as a baseline reading<-prior to AO

Infusion and subsequently every 30 minutes during AO Therapy administration.

1.7.9.3:,2 Coronary Angiography
4.-. -

.~

It was.iecommended that consented patients be transferred to the cath lab quickly to

ailow ;~~uate time for PCIIstenting and assessment of angiogt!'~nclusion/exclusion
criteria. Baseline laboratory results were not necessary before~ifl1eterization. After

arriving at the catheterization laboratory, patients were prepared for PCI according to

standard hospital procedures. Pre-randomization left ventriculography was required per

protocol.

Specific instructions were spelled out in anticipation of angiographic data analysis by the

angiographic core laboratory. When performing coronary angiography, the entire distal

target vessel with capillary and collateral flow was to be shown to allow for assessment

ofpre-procedure TIMI blush score. Left ventriculography was to be performed in the

right anterior oblique view and two consecutive sinus beats were to be available for

analysis. Pre andpost':PCIangiographic data ,,7as sent to'the:~~ojr~hic core
. ~->;;J-

laboralory for analysis. ~~ .
. :::-. ,.. -:'"

!,. <

1.7.9.~.. !,CI/StentingProcedure

Following a successful diagnostic catheterization and identification of the target lesion as

suitable for PCI/stenting, additional heparin boluses were administered to maintain the

ACT :::::.250 seconds. If the patient was randomized to the Control gr~~I\Oo additional

heparin was required. If the patient is randomized to the AO Therapy group, additional

heparin was administered to maintain the ACT at:::::. 250 seconds.
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Only commercially available bare metal or drug-eluting stents Were used in AMIHOT II

patients. Following successful PCI/stenting, with all angiographic inclusion criteria

satisfied and in the absence of any angiographic exclusion criteria, pa!Lents were
+-

randomized.

1.7.9.3.4 AO Therapy Procedure

Guiding Catheter and Arterial Sheath Selection1.7.9.3.:4.1•.- "
-~.

CoaX1a1 vS'. Contralateral Approach
. ---~-:--_- .-

' . .:'~.
ff ==;--.

AMIHOT II investigators had the option of utilizing either one~.QJ twa-arterial access
. .;.~~---

sheaths for AO Therapy. When the protocol-recommended COAXIAL approach was

employed, blood was withdrawn from the femoral artery via the annular space between

the arterial sheath and the guiding catheter. This configuration required a 2-French (F)

size difference to enable blood withdrawal at the 72 ml/min flow rate. For e;xample, if

the infusion catheter was used, a 7F (minimum) guiding catheter was

required, necessitating a 9F arterial access sheath.

The protocol allowed for an alternative to the coaxial approach, termed the

CONTRALATERAL approach. With contralateral access, a second arterial access site

was utilize-d in the other femoral artery. This configuration allo:y~£.,c!.~he investigator to

utilize a smaller sheath on the guiding catheter side (i.e. a 7F s~JbtQ~a 7F guide) and a
-. ~.:

SF or.lf' introducer sheath in the contralateral femoral artery. Theilwestigator also had

the 0P!l-2!1. o.f u!ilizing the radiai or brachial artery instead of the contralateral femoral

arteryfor this approach. The ipsilateral placement of a second arterial sheath in the

femoral artery was strictly contraindicated due to concerns over potentially serious

bleeding. ._

As part of approved IDESUPPlement_th~nfusion
catheter was qualified as an alternative to the'--or AO Therapy delivery. The
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guide catheter and arterial sheath size requirements are different for these two catheters.

As stated above,th~infusioncatheter requires a 7F guiding catheter, and

thus a 9F arterial sheath for coaxial setup. The'~atheter has a,.$lightly smaller
" .'. .. .:.:,,-~-.

outer diameter (O.D.) than the ,requiring a minimum 6F giiffiing catheter
r_ .;:

and 8F arterial sheath for coaxial setup.

If contralateral access was utilized, a minimum 5F sheath was required to withdraw.blood

from~e s¥-Qnd arterial access site, regardless of the choice of infusion catheter.--
Coaxial/Contralateral Arterial Access , ....;:~ -

Table-Ilfprovides a reference guide for coaxial and contralaterjJ::~ial access.

Table 10.
COAXIAL ACCESS CONTRALATERAL ACCESS

Access Site Femoral Artery* Fe.moral Artery**
Second Arterial
Site***

Sheath 9French" 7French~
8 French" ", 6French~

5 - 6 French
(either catheter)

7 French'"' .... 7Frenc~... · .....
6 French . 6 Frenc :

-::0.< "'._ ,"'.;

Guide
Catheter

*Coaxial access: One femoral artery is used for both PCI/stenting and for withdrawing'
normoxic arterial blood and returning hyperoxemic blood. This configuration is
recommended for AO Therapy. .,
**Contralateral access: The femoral artery is used for PCVs.tenfli1&....and for returning
hyperoxemic blood from the AO System. . '--i'
***C~tralateral access: A second arterial access site is used fot;withdrawing blood for
delivery to the AO System.

Note: Ipsilateral insertion ofa second sheath in a single femoral arteryfor AD Therapy
is strictly contraindicated.

1.7.9.3.4.2, AO Infusion

The following steps were performed during AO Therapy administr-atio~ercompletion

of successful PCI:
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Catheter Placement and Patient Set-Up

The guiding catheter was placed at the ostium of the infarct-related artery (IRA). After

positioning of the guiding catheter, the infusion catheter was advancectov~the

guidewire into the IRA. Positioning of the infusion catheter within the IRA was at the

discretion of the investigator for optimum infusion, but not distal to the stent.

~.
.......-;. -.,-

Prior ~}Fit~tion of AO Therapy, the investigator removed the gui~ewire and rechecked

the infu;ioncatheter position under fluoroscopy. AO Therapy';iifriitiated in the cardiac'

catheterization laboratory ':i~~ no exceptions. Per the device IFl1T~~~ recommended

procedure was to complete AO Therapy administration in the cath lab, but investigators

did have the option of transferring the patient to an appropriate holding area, or the

Coronary Care Unit (CCU), after initiating the infusion. In this event, per patient
.

transport instructions, all sheaths were required to be securely attached to the patient and

checked for integrity prior to transport. The sheaths were to be secured per standard cath

lab procedures. The infusion catheter connection was to be confirmed prior to patient

transport.

AO System and AO Cartridge Use

.' ..'::- -:-'
The AO System and AO Cartridge are setup per the AO Syste~IflstmctionsFor Use and

. ~ -'

AO Sj¥tem Operators Manual. An overview is provided herefor'~ System setup and

operat!Qn..•

Prior to starting blood flow, the AO Cartridge draw tubing was connected to the sidearm

of the draw sheath, and after priming the circuit, the return tubing of the AO Cartridge
.----~"'~

was connected to the proximal end of the infusion catheter. A constant flow rate of75

ml/min hyperoxemic blood at a pOz level of 760-1 000 inmHg was estalmshed and

controlled by the AO System.
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Prior to AO Therapy initiation, baseline systemic arterial pOz and blood pressure data

were recorded. The trained system operator manually adjusted the AO System pOz range

via the touch-screen display after the baseline systemic arterial pOz value was available.
i;--

During the 90-min infusion time, physiological parameters such as blood pressure,

systemic arterial pOz, and heart rate/rhythm were recorded at 30-minute intervals. The

pOz range on the AO System was updated as required based on changes in the patient's

syst~lc arterial pOz level.
. ~--

-"'- .

After9(1~:ffimutes ofhyperoxemic infusion, the AO System aut9~ally discontinued
-~- ~-

AO infusion. Normoxic blood continued to circulate through ~j:irEUit until the user

manually shut down the system; typically within 1-2 minutes after hyperoxemic infusion

had stopped.

After shutting down the system, the infusion catheter was withdrawn into the guiding
~t

catheter. The AO Cartridge tubing was clamped and disconnected from the sidearm of

the arterial sheath and the infusion catheter. The catheters were removed per normal

catheterization procedures.
I.

1.7.9.3.4.3 AO Therapy Device Performance

AO System and AO Cartridge device performance information)ll.Cl1.!ding date and time

of AO Infusion, the number of AO Cartridges used, AO carifi~e tr~king information,
~- -

AO lJifusion time, and AO System operating parameters, were rec~tded for every

AMIHill.I} clinical case. These data were recorded on discrete log files maintained in

the AO System memory; summary information was also recorded for each AO Cartridge

onto individual cartridge transducers. Log files and transducer chips were analyzed by

TherOx Engineering per established procedures and protocols.
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At the conclusion of the trial, data were analyzed for each AO Cartridge utilized during

the AMIHOT II study. These data were transferred to for

inclusion into the AMIHOT II ciinical database.
j;

Throughout the study, the Sponsor maintained close contact with active 'Clinical sites in

the event that communication was required regarding AO System operation during a

case. 24-hour technical support by TherOx Engineering staffwas maintained at all times

throutnoutthe study. As such, concerns related to device setup, usage, or performance
-' ~.

couldhe relayed immediately by phone to trained system operators for advice and

assist;~~:~. '-;'~':

1.7.9.4

1.7.9.4.1

Post-Cath Lab In-Hospital Procedures

eECG Monitoring

A continuous 24-hour 12-lead ECG Holter Monitor was placed on patients in the

immediately after obtaining Informed Consent. The monitor was removed after 24 hours

and recorded data were sent toth~for analysis. Other ECGs were

performed at any time during the index hospitalization as warranted for clinical

management.

1.7.9.4.2 Cardiac Enzymes, Clinical Chemistry, and He~!!?logy

- .. ':'"
'it. ,;;..

Cardi~,enzymes (CK, CK-MB and troponins) were drawn at ba~liP'e, 8, 16 and 24
j' ,

hours·post-PCI. Clinical chemistry and hematology and ~iver panel results were obtained

at baselIne ilnd'24-hours post-PCI.

1.7:9.4.3 Patient Management and Hospital Discharge

No restrictions were placed upon the standard-of-care procedures admi~istered by

participating investigational sites in the post-PCI in-hospital period. After'teaving the

cath lab, patients were sent to the CCU, Step-Down Unit, or Coronary Care Floor at the
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investigator's discretion; their transfer location was recorded. Arterial sheath removal

and ambulation were conducted per standard hospital care. All medications administered

to patients during their hospital stay were recorded.

Timing of hospital discharge was at the investigator's discretion for each individual

patient. An appointment for therestin~canwas made prior to

discharge. '

1.1.~· ~f~PECT Imaging
-,"~-!'-- -~-

A.r.estin~~cah'Wasperformed at 14 days c~f&ii~2post-PCI and

results sent to the core lab. A phone call was encouraged from tIfe-site Clinical

Coordinator prior to the scheduled scan date to ensure patient compliance.

1.7.9.6 30-Day Follow-Up

A clinical follow-up visit was required on or after day 30 to be completed no later than

day 45 post:"PCI per protocol requirements. The purpose of this follow up visit was to

assess the patient's health status and to assess definitively whether the patient

experienced a MACE event within the 30-day primary endpoint window. If the patient

was hospitalized longer than 45 days, the follow-up was to be completed at the time of

hospital discharge. ~:,.,"~__

1.7.9.~. 6- and 12-Month Patient Surveys ~

't

For Sp~Qrtr~ckingpurposes, a telephone survey was obtained at the 6-month and 12

month intervals post-PCI (± 30 days) to ascertain patient status.
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1.7.9.8

1

I

Summary Table: Study]Assessments
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Table 11 summarizes the required scheclule f~r AMIHOT II study as~~ssments.

Table 11. AMIHOT II Stud

90 min. AD Infusion

30 min. AD Infusion

.,

_.';::;;':'-'
'~7
-~- .-

".'..

c
o
N
T
I
N
U
o
U
S

Adverse Event Assessm~nt

12 months± 30 days

6 monthS±30 days

30 days + 15 days

14 days± 7 days

24 hours± 2 hours

16 hours± 2 hours

8 hours ± 2 hours

Pre-PCI/Stent

60 min. AD Infusion

Enrollment Screening!
Baseline

Post PCI/Stent

1.7.10f

Adve~nt'datawere collected during the AMIHOT II clinical trial on all enrolled

patients in accordance with the reporting-requirements outlined in the clinical protocol.
,

An Adverse Event is, defined as any und~sirable experience that is a deviation from the

baseline status (sign, symptom, illness, &bnormallaboratory value, or 6f11ei- medical

event) occurring to a subject during the ¢ourse of the study, whether or-noLit is related to

the devices or procedures described in the Investigational Plan. Adverse events were
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1.7.9.8 Summary Table: Study Assessments

Table 11. AMIHOT II Stud Assessments

Table 11 summarizes the required schedule for AMIHOT II study ass~ssments.
. . ~~
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Enrollment Screening!
Baseline

Pre-PCI/Stent

Post PCI/Stent

30 min. AD Infusion

60 min. AD Infusion

90 min. AD Infusion

8 hours ± 2 hours

16 hours± 2 hours

24 hours± 2 hours

14 days± 7 days

30 days + I5 days

6 monthS±30 days

., .,
c
0

.,
N .,
T
I
N
U
0
U
S .,

12 months± 30 days

1.7.10f Adverse Event Assessment ? ..

Advers~nt'-data were collected during the AMIHOT II clinical trial on all enrolled

patients in accordance with the reporting-requirements outlined in the clinical protocol.

An Adverse Event is. defined as any undesirable experience that is a deviation from the

baseline status (sign, symptom, illness, abnormal laboratory vahie, or 6flfu"r medical·

event) occurring to a subject during the course of the study, whether or-noLit is related to

the devices or procedures described in the Investigational Plan. Adverse events were
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further categorized as serious or non-serious events. An adverse event was defined as

serious whenever the adverse event was fatal, life-threatening, disabling, resulted in

patient hospitalization or prolongation of hospitalization, or required medical intervention
i--

to prevent permanent impairment of a body structure or function (see jiefinition of serious
~~ -;:

adverse event). According to pre-specified classification, death, reinfarction, urgent

target vessel revascularization, major bleeding (including intracranial) requiring

transfqsion, major clinical events related to A0 infusion, and events related to a serious
~....

malf~tuirof the AO System were considered to be the main categories of serious
-::~

adverse"'events.

Adverse events were reported per protocol for all enrolled subjeets-tfirough 30-days post

PCI, or until patient discharge, whichever date occurred later. Additional adverse event

data were collected during subsequent clinical visits and via telephone survey at the 6 and
...

12-month time points.

The study adverse event Case Report Form (CRF) was completed for each adverse event

experienced by an individual subject. Serious adverse events (SAEs) were to be reported

by fax notification within 24 hours using the Adverse Event and Endpoint Notification

CRF. Serious adverse events that were classified as MACE or potential MACE events

were detailed on supplemental CRFs: Death, Repeat Revascularization, Suspected MI,

and Neurologic Event had specialized CRFs for this reporting,;t:mi~...sAEdetails
- .. ~ 7

pertaiI!ing to repeat angiography and hemorrhagic events were <fetSlited on the
~ ,

suppfemental Repeat Angiography and Hemorrhagic/Vascular Event CRFs, respectively.
- =---- -..

The AO System Instructions for Use identified potential adverse events, including

hazards identified by risk analysis and the inherent condition of the patient population

post-AMI. These adverse events include:

• Abrupt vessel closure/spasm
• Acute myocardial infarction (AMI)
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• Allergic reactions

• Aneurysm
• Anxiety/dizziness
• Arrhythmias
• Arteriovenous fistula/pseudoaneurysm

• Cardiogenic shock
• Chest pain/angina
• Congestive heart failure

• _Death
•~Empolism (including air emboli and thromboemboli)
....-::i-'-~

• :~emorrhage
.-:"-~--- .-

•. I-tematoma

• Hemolysis
• Hypertension/hypotension

• Infection
• Nausea/vomiting
• Pulmonary edema
• Renal complications
• Stroke/TIA
• Restenosis
• Revascularization (CABG or PCl)
• Tamponade
• Thrombosis
• Vascular damage (dissection, perforation, rupture, or other mechanical injury)

Study investigators were responsible for documenting all adver~~nts on the
. . . -, - ,.,,-.-.--- ._"

appropriate CRFs. TherOx conducted investigational site moii1iQring'to ensure that the
~~ ;?

comple-tedCRFs matched the medical records and any discrepancie's were reviewed with

the st~tmter and resolved.

To facilitate AE reporting, the AMIHOT II Clinical Events Committee (CEC) provided a

document to sites listing certain events that are not reportable be~ause t~ey are normally

expected to occur in conjunction with the index procedure or are associated with

customary, standard care ofpatients undergoing PCI for AMI. This list included events
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such as early post-procedure pain at the access site, post-anesthesia/conscious sedation

emesis and nausea (within 24 hours), and minor, localized tenderness or swelling

atvascular access site.

Source documentation related to the adverse events was collected for all 'adverse events

and reviewed by the Clinical Events Committee (CEC). A Source Document Tracking

Checklist was developed and provided to the study monitors to aid in collection of

docUl.mt~eemednecessary for adjudication of each type of reported event.~•..
-::; --,

__ preliminarily coded using the Medical Dicti?nary for Regulatory

Activitie; (MedDRA), version 8.1. 1 -.?"~~~.

1.7.10.1 Adverse Event Review Process

The CEC and Data and Safety Monitoring Board (DSMB) chairpersons were to be given

immediate notification of any potential Unanticipated Adverse Device Effect (UADE)

(none reported for this trial) or patient deaths. For patient deaths, the CEC chairperson

reviewed CRFs and source documentation and provided a written assessment of the .

events surrounding the patient death to the DSMB chairperson v___
_ as the DSMB and CEC were blinded to each other throughout the trial. In

addition, all site-reported SAEs were reported to TherOx and the site monitor within 48

hours of fax notification to
-. -~.:p -

~ ,-
All other events were provided to CEC members at the time of~c.h-scheduled meeting of

~ ~

the committee. Source documentation and original CRFs were available for review. If it

was deienriined b . that a case was particularly

complicated, a pre-review by the CEC chairperson was deemed appropriate to expedite

the adjudication process. CEC members reviewed the information provided at the CEC

1 MedDRA® the Medical Dictionary for Regulatory Activities terminology is the international.medical terminology
developed under the auspices ofthe International Conference on Harmonization of Technical Requirements for
Registration ofPharmaceuticals for Human Use (ICH). MedDRA® is a registered trademark ofthe International
Federation ofPharmaceutical Manufacturers and Associations (IFPMA).
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meeting and detennined if additional infonnationl,documentation was required.

At the regularly scheduled adjudication meetings, the CEC reviewed the site-reported

events against the source documentation and either agreed with or changedAe following

components: event classification (SAE, non-serious AE), MedDRA code-"and event

relationship (AO device, AO procedure, index PCI procedure, study medications,

.coronary artery disease, other comorbid condition, other or unknown). All adjudication

was ~folJ!ledin accordance with the CEC Manual of Operations. The CEC had the
~ z~

final ~isi~!1 on adjudication of adverse events.

-

All adverse events adjudicated were assessed for potential as an endpoint event (30-day
:.:~- --", --

MACE). In each case, an Endpoint Event Adjudication Form was completed. Patients

were reviewed after 30-day follow-up and categorized as conforming to the definition of

a primary endpoint MACE event and the specific type of MACE (Death, TVR,

Reinfarction, or Stroke). Secondary safety variables (including late MACE, non-TVR,

recurrent MI, severe/life-threatening bleeding, restenosis, incomplete AO Therapy, and

the Steering Committee success endpoints ofTechnical Success, Procedural Success and

Clinical Success}-were also reviewed and adjudicatelt:- An encip~intadjudication fonn

was completed after each follow-up assessment time period specified for the trial (30

days, 6 months, 1 year). A patient was considered complete for an assessment interval by

CEC review if the subject was evaluable for the safety endpQiti~vertts.through the
1.,. 7

interv~l or through the point of death. -""-- p ..
Patien~fifi~documentation concerning each adjudicated adverse event is maintained

in a patient binder/folder maintained by

1.7.10.2 Adverse Event Classification

The following definitions were used by the CEC when classifying an ~dverse event:
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ADVERSE EVENT: any undesirable experience that is a deviation from the baseline

. procedures described in the Investigational Plan.

status (sign, symptom, illness, abnormal laboratory value, or other medical event) occurring

to a subject during the course of the study, whether or not it is related~tp the devices or
~-

SERIOUS ADVERSE EVENT: any adverse· event occurring to a subject during the

course of the study that is fatal, life-threatening, disabling, results in patient hospitalization

orpr~ionof hospitalization, or requires medical intervention to prevent permanent
~ -~ .

impai~e.m:~f a body structure or function.

UNANTICIPATED ADVERSE DEVICE EFFECT (UADE}:anyserious adverse effect
...1.- .•--

on health or safety or any life-threatening problem or death caused by, or associated with,

the study if the effect, problem, or death was not previously identified in nature, severity, or

degree of incidence in the investigational plan, patient informed consent, or application, or

any other unanticipated serious problem associated with a device that relates to the rights,

safety, or welfare of subjects.

-
""

r-",Attribution of Adverse Events1.7.10.3

ADVERSE EVENT ATTRIBUTION: Adverse events will be assigned an attribution

according to the believed primary cause. Events will be categorized by relationship to

AO devices (system/cartridge), AO procedure, PCI procedure, study medications,

coronary artery disease, other comorbid condition, or other..

Each'!l9..x..er.se ~yent was placed into a single category as follows:

. AO Device: The clinical event has a reasonable time sequence to use of the

investigational devices and is unlikely to be attributed to concurrent disease or other

procedures or medications. It is reasonable to believe that the device directly caused or

contributed to the adverse event.
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..-~~--

AO Procedure: it is reasonable to believe that the event is associated with the AO

procedure performed and is not specific to the investigational system used. Other

products or medications required specifically for the AO procedure (e;g.,-'

catheter, sheath) are likely to have contributed to the occurrence ofthxevefu~

PCI Procedure: it is reasonable to believe that the event is associated with the patient's

PCI procedure in general and is not specific to the investigational devices or procedure.

Exantle:~essel dissection noted after PCI and prior to introduction of AO Therapy.
-..oiS _ F.

~ -:=:-'.

Study"'M-edfcations: it is reasgnable to believe that the event i~ l~jated with the study
_7- :::

medications required and is not otherwise specific to the investigational system used- ...:~,--.

(example, bleeding associated with Plavix®).

Coronary Artery Disease: It is reasonable to believe that the event is associated with the

patient's coronary artery disease in general and is not specific to the investigational

device or procedure.

Comorbid Condition: It is reasonable to believe that the event is directly associated with

pr6gression of another pre-existing condition/co-morbidity. Pre-existing conditions that

are aggravated or become more severe during or after the procedure, should be evaluated

on a case-by-case basis to determine if the event may be more approp:t:iately classified as

device-related or procedure-related. _._:~."C~_
~ ,~.

'""="-:0., -

Unkio~n-: The adverse reaction cannot be judged because info~ion is insufficient

orcontr.~~tory, and cannot be supplemented.or verified.

1.7.10.4 Adverse Event Identificatiolf'

For purposes of consistent trial reporting and analysis, events were categgrized by

MedDRA coding. Consistent with the MedDRA® Term Selection: Points to Consider

document, events were further grouped according to diagnosis when the diagnosis was
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-~.~--

identified by the reporter. The diagnosis was categorized as the Primary Event.

Associative events were defined as reported/coded events (e.g. signs/symptoms)

associated with a precipitating primary event/diagnosis (e.g. a primaryrevent/diagnosis of

01 bleed with associative events of nausea, hematemesis, and anemia).
'!~-~ .

Each adverse event was identified as falling into one of the following categories:

c) A specific diagnosis responsible for a clinical change

NOT AN EVENT: Reported events that are symptoms associated with another reported

event, duplicate events identified using similar or different nomenclature reported with the

same start/stop dates or events represents observations or incidental findings or determined

to be inaccurately/incorrectly reported.

a) OBSERVATION/ INCIDENTAL FINDING: Abnormal or non-specific

findings/observation that may be associated with study activities but has no identifiable

clinical correlates and suggests no specific pathophysiological process - such as

"painful access" or "tired". Such events will not be considie<l'i6lLe an adverse event
--~.,.,--:- -

unless associated with clinical sequelae or requiring specifici.ntervention. When..
ciinical sequelae occur or when the intervention required exceeds standard response for

si~IT~;'-symptom/event, it will be reported as an adverse event.

REQUIRES MORE INFORMATION TO FINALIZE: An adverse event where more

data is essential for a proper assessment or the additional data are under,examination.

Page 116



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

1.7.11 Uniformity of Study Procedures

The AMIHOT II clinical trial was conducted at investigational centers located in the

U.S., Canada, and Western Europe. The study was planned and executed ~TherOx to

ensure uniformity of study procedures at all participating sites. The c1inical protocol,

randomization procedure, study procedures, case report forms, adverse event reporting,

and site management were all conducted as part of an IDE study and thus each site was

hand~ under the same clinical study standard operating procedures. The use ofthe
-~ -~- . .

cent~~_landomization service, independent blinded core ~aboratories for

critiCal d;ta eval~ation,and the independent CEC and DSMB f6:r":"';~verse event reporting
- -..

and safety oversight was instrumental in achieving study unifomi"iW; transparency across

sites and to minimize bias among investigational sites and investigators.

1.7.12 Investigational Site Management and Study Monitoring

An overview of investigational site management and study monitoring practices is

presented below.

1.7.12.1 Investigational Sites

Europe:

Cana<ia~ .."

U.S.:

The distribution of enrolling AMIHOT II investigational sites is shown below by

geographic location:

1.7.12.2 Clinical Site Managers

Four (4) Site Managers (all registered clinical research associates (CRAs» managed US

and Canadian clinical sites and two (2) Site Managers managed Europ~an centers. Site

Managers were selected by TherOx, Inc., and were required to have extensive knowledge
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and experieJ?ce in cardiovascular research, with emphasis on interventional cardiology

studies. All Site Managers received comprehensive training prior to the study start up per

the AMIHOT II Investigational Plan. The training included detailed document reviews
. . ~-

of the investigational plan, case report form and instructions, clinical monitoring
,!,.'.

procedures, and regulatory documentation. In addition, all Site Mangers received hands

on-training in the preparation, set up, and use ofth~ Ao.. System per the Instructions for

Use a!}dtb.e.companion AO System Operators Manual. All Site Managers completed the
~ . «-.

requ~d tJlning and were certified by TherOx to train investigational site personnel,
~ :;---. J

. ':;:-~-:.~"-'-

proctor cases, and provide 24-hour live case support for particil?~tin8~cIinical centers

throughout the conduct of the study.

Ongoing device training was provided to the sites on an as-needed basis by both Site

Managers and,TherOx tech~icalsupport staff, including AO System hands-on

demonstrations. This·trainingincreased confidence and safety usage levels at the clinical

sites. In addition to direct support provided to investigational sites by the Site Managers,

24-hour 7 days-a-week technical support was provided by the TherOx Engineering

'. Department. Two TherOx technical support staff members were on call at all times to be

availa,ble to respond to these calls.

J.7.1~.3 Study Monitoring

All clinic~l sites were subject to monitoring visits to ensure thi the stiudy was conducted
-::-. j """:*- .-..-

in compIia.-fice with all applicable regulations and the study protocot. The chronological

sequenreJQr qualifying and monitoring the investigational sites is provided below.

1.7.12.3.1 Pre-Study Visits

AMIHpT II clinical sites were either pre-qualified from previous participation in the

AMIHOT I study or had a site-screening visit to assess the capability Qf the site to meet

the protocol requirements. This visit was conducted to ensure that the clinical
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investigators understood their role and responsibilities in the investigational study, both

with regards to the experimental device and the regulatory requirements. The facilities

also were evaluated as part of the screening visit, and an assessment was m~de to ensure
':r- -"

that clinical sites had an adequate study population. Investigational site~Jhat were

qualified through this screening process were then allowed to participate in the study.

1.7.12.3.2 Regulatory Approvals

( ~:
Qua~e~~'jnical sites received an invitation to participate in the AMIHOT II study.

. ~,,;.-:~.-" ..- .
Upon mutual agreement to participate, the sites were sent a stu~tlftt-up kit that

included the AMIHOT II Investigational Plan and Informed Cbl1,seBttemplate. The sites

then prepared their study paperwork for submission to their Institutional Review Board

(lRB). After IRB approval was granted, an IRB letter was issued along with the

approved and IRB-stamped Informed Consent.

1.7.12.3.3 Site Initiation

After IRB approvai was obtained, a site initiation visit was scheduled with the clinical

research coordinator. The site initiation visit's purpose was to train the site personnel in

the details of the AMIHOT II Investigational Plan, study case report forms (CRFs) and

instructions, operation of the AO System per the Instructions for U~e, Regulatory Binder
. ':""~,~".:;-.~

content review, adverse event/protocol deviation reporting, ancl"deviceaccountability and
~ ~-',

storage. Tbe site initiation ensured that the site study personnel-wete identified, trained,

and certified to perform their delegated duties. At the conclusion of site initiation, a

follow-up letter was sent to the site principal investigator (PI) to recap the site initiation

visit, affirm the 'pI's responsibilities in the study, and authorize the clinical site to begin

study enrollment.
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1.7.12.3.4 Interim Monitoring Visits

Data Management

Overview1.7.13.1

1.7.13
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Immediately after the clinical site's first enrollment in the study, a mO~l)itoring visit was
. . ~- .

scheduled with the research coordinator per established procedure. Tpereafter, interim
!.,.i"..

monitoring visits (IMVs) periodically were schedukd and performed by the assigned Site

Manager. These monitoring visits included monitoring of the signed Informed Consent

andWs to ensure accurate and complete data collection against the patient's medical

cha~MoE.itored case report forms were shipped to the datacenter for processing. After
4 .-:::-:,-

AnystlDsequent data queries generated by the data center were. ~tothe Site Manager
.- ::f".

for resolution with the site. In addition, all regulatory documenta,tior-were reviewed

during IMVs and updated as necessary. IMVs also included continuous improvement

training per the AMIHOT II Investigational Plan and AO System training per the IFU. A

follow-up letter was issued to the site PI at the conclusion of an IMV.
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.. was contracted to perform all data

management activities for the AMIHOT II Clinical Study. ~e'sp~nsibilities included

database development and maintenance, CRF entry, consistencx!,~y~ew of Case Report
• . - --4 -:.,

Forms (CRFs), query generation and resolution, reporting ofp~-specmedAdverse
~..... -

Even~1 to the Clinical Events Committee and DSMB Chairperson,and, in conjunction

with tb~oSp.on~or, CEC and DSMB mUleting preparation and management. In addition, .

• was responsible for creation of raw and analysis datasets, data listings, and

programming of nearly all safety data tables to support the clinical report. TherOx was

. responsible for programming of all other data tables included in the clinical report; this .

activity was performed through the professional statistical consultingf]~"I)'!l
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.~-----::---

All data processing and report programming activities perfo~ed b~eJe

conducted in .~ccClrda~~with relevan_standard operating proceClur.es and the

AMIHOT II clinical study Data Management PlaJa'The AMIHOT II Data Management
- ~ '. ~ > '" ~

Plan was authoredbandapproved by the study Sponsor.
--i;'---' .~~,

1.7.!1:2 t' Clinical Database Management

The ::.,.(~ Mal1agement~~s~em utilize .for th:AMIHO!~~t;i!Y~was •

~'Thisdata

management system is aweb-based data collection and reporting tool developed and

hostedb. . System security and back-up were

conducted In acco;dance with' ?' st~ndafa:6p~rating

procedures.•as validated and verified to be in co~plia~~e with federal regulations

on electronic records (21 CFR§ll).

The Clinical Q~tabas.e for this trial included alLCRF data submitted by the sites as well as
..~~~ . -.-

the Clinical Events Committee CRF data and th ata.

The Data fromthe'~;{' . .w~r~ provided to. in

electronic format at the completion ofthe trial. In addition, A9'1i1er~y administration

data p~rt~injng to device usage were obtained by TherOx from....eIe-strol1ic' log files and
._. ! ~_ r , •.. '

transducerdata chips obtained directly from the AO Systems and used cartridges. These

data were-provided to _by Th~rOx at'ih~ completion of the trial. All electronic data

were transmitted and validated in accordance with.;s standard operating procedure

for data transfer. Data were 'reviewed by .orconsistency against the study database

and clarifications provided to the core lab and/or TherOx for discrepant d!!ta. Final

datasets were provided t_bYth~and TherOx after al~ di~pancieswere

corrected.
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Data entry was perfonned by.ata entry s~affutilizing adouble data entry system.

Data verification was completed as discrepancies between the two entries were identified

and remediated prior to data commitment to the database. Verified data underwent

systematic validation by a combination of computerized validation checks, including

checks for logic, consistency, and protocol compliance. In addition, a manual review of

all CRFs was perfonned by the study Clinical Data Manager to identify data issues that

werencit identified through systematic validation. Data queries were e-mailed to the sites

for resolution via Data Clarification Fonns (DCFsj-in PDF Fonnat:
?"--.~

Adverse events (AEs) Were reviewed and coded bY.'using r:1~RA version 8.1

prior to CEC review. The coding was done solely using patient CRF data in accordance

with the study coding guidelines itemized in the Data Management Plan. All AEs were
J

adjudicated by the CEC and MedDRA coding was reviewed and agreed upon, or

modified, by the CEC members at that time. Adjudication Case Report Fonns were

completed and signed by the CEC members and entered into the study database.

1.7.13.3 Data Reporting Time Frames

The data in this regulatory submission includes all patient data through 30..:day Follow

up: In addition, for post 30-day patient survey and AE data, the date of May 31, 2007

was utilized as a cut-off for inclusion. If a subject's post 30-da)'.6 or 12-month follow-up

survey date was after 31 May 2007, the follow-up data, as well as all correspondJng

adverse event data for that time period, were not included in the extracted datasets for this

submission.

1.7.13.4 Data Lock and Transfer

A Data Quality Audit was conducted for this trial when the requir~d data necessary to

support this regulatory submission were collected and validated. This audit was

conducted in accordance with.s standard operating procedures for Clinical Data
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Quality Auditing and the Data Management Plan. All CRF records were locked prior to

audit initiation.

The clinical data were extracted from the database into Microsoft Access fI·les. The

Microsoft Access files were then converted to SAS datasets. The raw SAS datasets were

utilized to create analysis datasets to support the clinical report data tables. Analysis

datasets were then utilized to program the clinical report tables. Analysis datasets and

data tables were programmed using SAS version 9.:1.3. All analysis datasets and data

tables were verified by an independent programmer using eithe~Mi,~rosoftAccess or

Excel.

Final validated datasets and data tables were generated and provided to the sponsor and

archived with the study· files.

1.7.14 Statistical Analysis Overview

The AMIHOT II study objective, eligible patient population, randomization scheme, and

primary endpoints are discussed in Sections 1.7.3 -1.7.6. Some key summary points

are presented in this section.

1.7.14.1 Description of Bayesian Model

The study endpoint for effectiveness was superiority of the adjunctive administration of

AO Therapy following PCI with stenting, as compared to a Control population receiving

PCI with stenting alone. The effectiveness measure was infarct size measurement by Tc

99m SPECT imaging at 14 days. For safety, the endpoint was non-inferiority of the

cumulative incidence of30-day MACE within a safety delta of6.0%. The target

population was anterior AMI successfully revascularized by PCI within six hours of

symptom onset.
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Bayesian hierarchical modeling was employed to assess these endpoints. In concept,

study endpoint success was evaluated for the AMIHOT II study contingent upon the

results of the AMIHOT I trial. The model was structured so that the AMIHOT I results

were sub-divided into four patient subgroups of interest: anterior vs. tion..::anterior AMI,

treated::S 6 or> 6 hours from symptom onset. More specifically, the efficacy endpoint

was considered to have been met if there was high posterior probability (more than 95%)

of superiority. in the AMIHOT II trial conditional on the efficacy data from both trials,

and the safety endpoint was satisfied if there was ~high posterior probability of non

inferiority in the AMIHOT II trial conditional on the safety dat~from both trials.

.-
The degree of borrowing from the results of the AMIHOT I study in analyzing the results

of the AMIHOT II study was contingent upon the similarity ofdata in the two trials. A

high degree of similarity would have resulted in a large amount of pooling, but

dissimilarity of the trials (either in AO Therapy versus Control differences or in overall

average efficacy measure or mean MACE rate) would have resulted in a limited amount

ofpooling. It was thus mathematically impossible for the AMIHOT II trial to trend

towards a neutral or negative outcome and still meet the statistical criteria for study

success, and the design preserved (frequentist) type I error rates of 5% under the null

hypotheses of equal efficacy and inferior safety (i.e. the AO Therapy group MACE rate

exceeding the Control- group rate by at least the safety delta of 6%).

The AMIHOT II trial was not designed or powered to achieve the primary endpoints as a

stand-alone study. The study Statistical Analysis Plan was designed using Bayesian

methodology whereby data sampling via prior posterior probability distributions

modeling from the AMIHOT I study combined with the AMIHOT II study data were

analyzed for each of the clinical study endpoints.
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1.7.14.2 Study Analysis Patient Samples

An intent-to-treat (~Tt) patient sample was used as the primary analy'sis ofboth

effectiveness and safety d~ta2. The ITT sample was defined as all eligible patients

randomized into the trial. The ITT analyses included patients who die, are lost to follow

up, and patients with protocol deviations. All available data, regardless of whether data

were derived within specified time windows, were included in the analysis. For the ITT

analysis, patients who did not complete the entire eourse of treatment with the assigned

device were evaluated in the assigned treatment arm. -?'--- ~

A per protocol (PP) subset was used as a secondary analysis of the primary effectiveness

endpoints. This PP sample consisted of randomized patients not excluded due to major

protocol deviations; A majorprotocol deviation was defined as one that

wouldcompromise the evaluation of the endpoint.

1.7.14.3 General Statistical Analysis Methods

All statistical analyses were performed using the ITT patient sample as described above

and were considered as primary analyses for the primary effectiveness endpoint and as

one of the two analyses for the primary safety endpoint. An additional PP analysis was

performed for both the primary safety and'effectiveness endpoint. However, because it is

unclear for a non-inferior:ity hypothesis whether the ITT or PP subset is more

conservative, both were considered primary"for the purpose of evaluating the primary

safety endpoint. Samples representing subsets were evaluated in the same manner as the

analysis of the ITT and PP samples. Statistical analysis was performed and reportedafter

all patients completed the 30-day follow-up assessment.

Variables were tabulated using descriptive statistics. Continuous variables were

presented as means and standard deviations, as well as medians and ranges. For

2 For safety, a Per Protocol patient sample was considered co-primary.
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categorical variables, relative frequencies were provided. The primary effectiveness

variable was transformed as described in the Statistical Analysis Plan.

For descriptive purposes, the comparability of the randomized groups at baseline,

treatment and control groups were compared with regard to demographic characteristics,

medical history, disease status, PCI procedure, and other baseline values using t-tests for

independent samples for continuous variables and Mantel-Haenszel chi-square test for

trends for categorical and rating scale data with li~ited (sholt) scales.

Statistical evaluations of the primary outcomes were performediis"ing the hierarchical

Bayesian models specified in the Statistical Analysis Plan. Posterior probabilities in

excess of 95% for the defined endpoints were used to reach a positive conclusion about

the endpoint in question. The WinBUGS program was used to evaluate the Bayesian

models and determine the posterior probability distributions.

1.7.15 IDE-Approved Changes to Investigational Plan

One IDE-approved change was made to th~.AMIHOT II clinical protocol during the

enrollment phase of the study. In_,TherOx submitted a request to FDA to . .

amendthe AMIHOT II protocol to include t?~physician optionofusin~
infusion catheter as an alternative to the jJ:lJusion catJ:1.eter for AO delivery.

The"catheter is a 51 O(k)-cleared gen~ral'u~~ infusion catheter manufactured by

~hose predicate device was the .' .'. mfusion cafueter,..

submitted data for th~catheter under ~PE Supplemen~ that

demo~~;ated equivalency with the-.in AO Therapy delivery performance.

FDA approved this requested change to the clinical protocol in a letterdate~'

.•subject to IRB review. TherOx obtained the requisite IRB approvals and

subsequently incorporated theeinfusion catheter into the AMIHOT II study.

No other changes were made to the AMIHOT II Investigational Plan during the study.
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1.8 AMIHOT II Study Results

The results of the AMIHOT II trial are presented in Section 1.8, begi~ning with patient

accountability, screening, the topline site enrollment summary, study assessment

compliance, and the data analysis populations. This information is covered in Sections

1.8.1-1.8.6. Group comparisons of the data and a discussion of these results is

presented in Sections 1.8.7 -1.8.16, including pre-randomization patient evaluations, AO

Therapy intra-procedural data, post-procedure in-h..ospital evaluations, primary and

secondary effectiveness endpoint data, adverse event informati0.Jl' .11ledications, and

protocol deviations.

Throughout the tabular data presentation within the clinical report, descriptive statistics

for continuous variables are presented as both mean ± standard deviation (SD), as well as

median ± interquartile range (lQR), and range (minimum - maximum). Units of measure
... ;

>

are provided for continuous variables within each table. For evaluation of group

comparisons for continuous variables, two-sided p values were generated from the Mann

Whitney test unless otherwise noted. Categorical variables are presented within the

tables as counts and percentages; group comparison p values were generated with the chi

square test for homogeneity unless otherwise noted. When the "exact chi-square" test is

mentioned, this refers to the usual chi-square calculations with the-;p-value

determinedfrom the exact distribution of the test statistic.

1.8.1 Patient Accountability

Figure 5 depicts a patient accountability flow chart for the AMIHOT II study.
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Patients
Screened
(n =2517)

Randomization
.' Errors

(n = 3)

30-day status 30-day status
I

I I I I
Deatb WD* Lost To ~:nisbed
(n = 4) (n = 0) FU** tud!(n = 0) n = 18)

'WO = Withdrew from Study "Lost to FU =Lost to Follow Up

Figure 5. AMIHOT II Patient Accountability FIQ:W Chart

As shown in the figure, a total of 2,5 I7 subjects were screened for potential enrollment in

the AMIHOT II trial. Of this total, 2,200 subjects were classified as screen failures,

failing ·t~ meet the eligibility criteria fo~ the study. A total of 317 subjects were enrolled,

including 304 randomized subjects and 13 non-randomized run-in or training cases. Of

the 304 randomized subjects, three subjects were randomized simultaneously with

investigator assessment that these acute patients did not meet eligibility criteria. There

was no intent to treat these three subjects and therefore they are not included in the intent

to-treat (ITT) cohort.
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The ITT analysis sample consists of 79 Control subjects and 222 AO Therapy subjects.

Unless otherwise specified, the data tables presented in this discussion of AMIHOT II

trial results are based upon the ITT sample.

The study's endpoint assessment was performed at 30 days post-procedure. At this time

point, the status of all 79 Control and 222 AO Therapy subjects was known. The Control

group had zero (0) deaths, zero (0) patients lost to follow up, and zero (0) patient

withdrawals, for a total of79 subjects who finished the study. The AO Therapy group

had four (4) deaths, zero (0) patients lost to follow-up, and zero (0) patient withdrawals,
$" .•

for a total of 218 subjects who finished the study. .

1.8.2 Patient.Screening

AMIHOT II screening information is provided in Table 12. Screening information was

collected and analyzed for all enrolling AMIHOT II investigational sites. As shown in

the table, 317/2517 (12.6%) screened patients were enrolled. Of the remaining 2200

patients who were classified as screen failures, the reasons for non-enrollment were

. categorized in a hierarchical fashion. 1244/2200 (56.5%) screen failures were due to

non-anterior AMI, and 338/2200 (15.4%) screen failures were due to out-of-window,-
duration of infarction (> 6 hours). The remaining 617/2200 (28.0%) screen failures were

;'.

non-qualifying anterior AMI subjects with < 6 hour duration of infarction. The reasons

for screen failure oftnese subjects are provided in the table. The top five (5) reasons for

screen failure of these ~ubjects were the need for an intra-aortic balloon pump

(lABP)kardiogenic shock, pre-PCI TIMI 3 flow grade, clinical complications, physician

discretion, and patient refusal/inability to obtain consent.
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Table 12. Patient Screening
(%)

56.5
15.4
28.0

12.6
,87.4

(N)

1244
338
617

2517
317
2200

Total number of patients screened
Number of patients enrolled
Number of patients not enrolled (screen failures)

Reasons for non-enrollment (hierarchic~llist):
Non-anterior AMI
> 6 hrs from symptom onset
Non-qualifYing < 6 hr anterior AMI
Reason for non-qualifying < 6 hr anterior AMI

IABpt/Cardiogenic Shock 114 18.5
Pre-PCI TIMI flow grade = 3 90 14.6
Clinical Complications 81 .=C . .. 13.1
Physician discretion 75 12.2
Patient refused/Unable to consent 75 .>-: 12.2
PIIsub-PI/coordinator unavailable 45 7.3
Did not meet ECG study criteria 29 4.7
Other 24 3.9
Enrolled in another study 21 3.4
CABGt/pCI indicated < 30 days 20 3.2
Unknown 13 2.1
Drug Abuse 10 1.6
CPRt 7 1.1
Expired 5 0.8
SVGt target vessel 4 0.6
Non-study anticoagulant therapy 3 0.5
Thrombolytics 2 0.3

+IABP=intra-aortic balloon pump; CABG=coronary artery bypass graft; CPR=cardiopulmonary
resuscitation; SVG=saphenous vein graft

1.8.3 Patient Assignment and Tracking

Tables 13 and 14 provide additional detail regarding patient assignment and tracking. As·

seen il)'table 13, one non-randomized Run-In subject withdrew prior to receiving the 14

day SPECT imaging scan.

In the post-30 day period, the AMIHOT II study includes 6 and 12-month patient

surveys, and adverse events are captured by investigational sites during this. extended

timeframe. In total, three Control subjects and two AO Therapy subjects withdrew post

30 days and could not be contacted for this survey information. Table 13 also shows that
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one Run-In subject was lost to follow up in the post-30 day period. Table 14 provides

summary information concerning patients who withdrew or were lost to follow up.

A total of 0/79 (0.0%) Control subjects and 4/222 (1.8%) AO Therapy s!1gjects were

deceased at 30 days. Additionally, 1/79 (1.3%) Control subject and 4/222 (1.8%) AO

Therapy subjects died in the post-30 day period, totaling 1/79 (1.3%) and 8/222 (3.6%)

expired subje.cts at any time point.

...
Table 13 provides the total number ofpatients categorized as part of the Per Protocol

~. -.
(PP) patient subsets. This pre-specified group was intended to identify subjects who

followed the essential protocol elements, received the experimental therapy as intended

(for AO Therapy patients), and had the primary study endpoint evaluations. The PP

subsets shown in Table 13 are slightly different for the SPECT and MACE endpoints;

this difference reflects the fact that some patients did not have evaluable SPECT data (i.e.

scan missing or not readable) but did have completed 30-day follow up assessments. In

total, 69/79 (87.3%) Control subjects and 175/222 (78.8%) AO Therapy subjects were

classified as PP subjects for SPECT endpoint evaluation, and 78/79 (98.7%) Control

subjects and 186/222 (83.8%) AO Therapy subjects were classified as PP subjects for

MACE endpoint evaluation.

The reason for a lower number ofPP subjects in the AO Therapy group is that a number

of subjects did not receive the pre-defined duration of therapy (60 minutes) to qualify for

the PP analysis. This observation will be addressed in later sections of this report.
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Table 13. Patient Assignment and Tracking
Control
Group

AOTherapy
Group

Run-In
Group

NA

13
NA
o

NA
NA

liB (7.7%)

1/13 (7.7%)

0/13 (0.0%)

2/222 (0.9%)

0/222(0.0%)

- .
0/222 (0.0%)

NA
225

3
222

175/222 (78.8%)

186/222 (83.8%)

3/79 (3.8%)

0/79 (0.0%)

0/79 (0.0%)

NA
79
o

79
69/79 (87.3%)

78/79 (98.7%)

Patients Screened: n = 2517
Run-In Subjects (n)
Randomized Subjects (n)

Screening Exclusionst (n)
Intent-to-Treat Subjects (n)

SPECT endpoint Per
Protocol Subjects (nIN; %)
30-day"MACE endpoint Per
Protocol Subjects (nIN; %)

Subjects Lost to Follow upt:
Before completing 14-day
SPECT scan (nIN; %)
Post SPECT, before completing
30-day follow up (nIN; %)
Post 30 day (nIN; %)

Expired Subjects:
. On or before day 30 (nIN; %) 0/79 (0.0%) 4/222 (1.8%) 0/13 (0.0%)

After day 30 (nIN; %) 1/79 (1.3%) 4/222 (1.8%) 0113 (0.0%)
At any time (nIN; %) 1/79 (1.3%) 8/222 (3.6%) 0/13 (0.0%)

+3 subjects randomized in error are classified as screening exclusions from the ITT population
~Includes subjects who withdreW consent and subjects who could not be contacted

Table 14. Reasons for Withdrawal or Loss to Follow-Up
Control AO Therapy
Group Group
(n=79) (n=222)

(nIN; %) (nIN; %)

Run-In
Group
(n=13)

(om; %)

Pre-30 days

Withdrew Consent 0/79 (0.0 %) 0/222 (0.0 %) 1/13 (7.7%)
Post-30 days

Withdrew Consent 1/79 (1.3%) 1/222 (0.5%) 0/13 (0.0%)
Lost to Follow-Up 2/79 (2.5%) 1/222 (0.5%) liB (7.7%)

1.8.4 Subject Enrollment by Site

AMIHOT II subject enrollment is presented in Table 15, organized by investigational

site number. Investigational site
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consisted of two hospitals under a single IRB jurisdiction with a single Primary .. ' ' .r

Investigato~.These two hospitals are designate.and.in

the table. The site location (city, ST or country) is provided in the ta15le in addition to a

field designating whether the investigational site is in the United States (yS) or outside

the United States (OUS).

As shown in Table 15, sit, as the leading enrolling

center in the AMIHOT II study, with 21/79 (26.6%) Control subjects and 50/222 (22.5%)
. ,'.

AO Therapy subjects, for a total of71 subjects. The other sites.£.omprising the top five

(5) enrolling centers were site numbeFJI(53 subjects), site n~~l2.e..r.(50 subjects),

site numbe.(28 subjects), and sitenumber~6 subjects). ..
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Table 15. Patient Enrollment by Sitet

Site Location US/OUS
Number (City, ST or Country)

Control
Group
(n=79)
(n/N; %
7/79 (8.9%)
0/79 (0.0%)
4/79 (5.1%)
3/79 (3.8%)
0/79 (0.0%)
3/79 (3.8%)
0/79.(0.0%)
0/79 (0.0%)
0/79 (0.0%)
2/79 (2.5%)
7/79 (8.9%)
0/79 (0.0%)
0/79 (0.0%)
6/79 (7.6%)
0/79 (0.0%)
0/79 (0.0%)
0/79 (0.0%)
12/79 (15.2%)·
12/79 (15.2%)
21/79 (26.6%)
0/79 (0.0%)
2/79 2.5%

AOTherapy
Group
(n=222)
(n/N; %)
14/222 (6:3-%)
5/222 (2.3%)
6/222 (2.7%)
12/222 (5.4%)
2/222 (0.9%)
3/222 (1.4%)
2/222 (0.9%)
2/222 (0.9%)
(fJm~Q.O%)
2/~~9%)
137222 (5.9%)
0/222 (0.0%)
1/222 (0.5%) .
22/222 (9.9%)
1/222 (0.5%)
2/222 (0.9%)
2/222 (0.9%)
41/222 (18.5%)
38/222 (17.1%)
50/222 (22.5%)
3/222 (1.4%)
1/222 0.5%

1.8.5 Study Data Assessment Compliance

Key study data assessments for the AMIHOT II trial included pre-PCI and post-PCI

angiographic evaluation by the· ST-devation evaluation

by the- infarct size evaluation by the

~nd 30-day MACE assessment by the Clinical Events Committee (CEC).

As shown in Table 16, 79/79 (100%) Control subjects and 222/222 (100%) AO Therapy

subjects had procedural angiograms submitted to the The

high quality of the submitted angiographic data yielded readable pre-PCI images for

78/79 Control subjects (98.7%) and 222/222 (l00%) AO Therapy subjects; similarly,
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3/222 (1.4%)
4/222 (1.8%)

Afr'fherapy
Group
(n=222)
(nIN; %)

222/222 (100.0%)

Control
Group
(n=79)

(nIN; %)

0/79 (0.0%)
2/79 (2.5%)

78/79 (98.7%)...,." ~22/222 (100.0%)
78/79 (98.7%) 221/222 (99.5%)

NA ~-=-"Zl4/222 (19.8%)
2/79 (2.5%) 7/222 (3.2%)

Number~ofpatientswith Procedure Angiogram
Submitt~oCore Lab
Number of patients with readable images

--pre PCI assessment available
Post PCI assessment available
Post AO assessment availablet

Number of patients with Follow-up Angiogram
Submitted to Core Lab

Clinical Symptoms
Other Assessment

iNot required by protocol

Table 16. Angiographic Assessment Imaging Accountability

readable post-PCI images totaled 78/79 Control subjects (98.7%) and 221/222 (99.5%)

AO Therapy subjects.
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ECG data accountability is presented in Table 17. As shown in the table, the-'

~.documented the enrolling ECGfor 78/79 (98.7%) Control subjects and

217/222 (97.8%) AO Therapy subjects; study-required 24-hour Holter Monitoring was

performed on 79/79 (100%) Control subjects and 221/222 (99.6%) Ao Therapy subjects.

These high rates ofdata collection were matched by the generally high quality of the

continuous ECG data; 74/79 {~;7%) Control subject ECG reco~gswere rated as
~

either Excellent or Good, while 197/222 (88.8%) AOTherapy sllWect ECG recordings

achieved these high ratings. As a consequence, the study's secondary effectiveness

endpoim;-cumulative ST area assessments at 0-3,0-4, and 0-6 hours post-procedure, were

evaJuapJe in ~1%-96% of subjects at all time points.
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Table 17. Secondary Endpoint: ECG Data Accountability

No. of patients with Enrolling ECG documented by Core Lab
No. of patients with 24-Hr Holter Monitoring perform~d

ST area assessments
'-A1LST area assessments performed
0-=3 Hours

""<-(!'..:..:ztHours
!k1i Hours
0-24 Hours

No. of patients with no Holter Monitoring performed
Continuous ECG study quality

Excellent
Good
Fair
Poor
Technical Failure

- "-
~ ..

Control AOTherapy
Group Group
(n=79) (n=222)

(n/N; %), (nIN; %)
78/79 (98.7%) 217/222 (97.8%)
79/79 (100%) 221/222 (99.6%)

72/79 (91.1 %) 194/222 (87.4%)
75/79 (94.9%) 202/222 (91.0%)
73/79 (92.4%) 208/222 (93.7%)
76/79 (96.2%) 212/222 (95.5%)
761#9 (%.2%) 206/222 (92.8%)

0/79l:0?:!)%) 1/222 (0.5%)
-.

71/79 (89.9%) 192/222 (86.5%)
3/79 (3.8%) 5/222 (2.3%)
2/79 (2.5%) 19/222 (8.6%)
2/79 (2.5%)_ 2/222 (0.9%)
1/79 (1.3%) 4/222 (1.8%)

Table 18 shows accountability data for the AMIHOT II study's primary effectiveness

endpoint, infarct size evaluationb~magingat 14(±7) days post

procedure. A total of 73/79 (92.4%) Control subjects and 211/222 (95.1 %) AO Therapy

subjects had the nuckar imaging scan performed. Of these performed scans, the overall

quality was excellent: only 1/73(1.4%) Control subject scan and 2/211 (1.0%) AO

Therapy subject scans were of Unacceptable quality; as a result~-infarct size data were
~

evaluable for 72/79 (91.1%) Controls and 209/222 (94.1%) AOTherapy subjects. The

median time to infarct size measurement was 16 days for both groups.
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Table 18. SPECT Imaging Accountability

Number of patients with SPECT Imaging
performed (n/N; %)

Imaging performed in windowt

Imaging performed early « 7 days)
Imaging performed late (>21 days)

Time ·tuinfarct size measurement (days)
'·"(ID~an=.'£SD) (n)

(median ± IQR)
(range)

Number of patients with no SPECT imaging
(nIN; %) ,

Reason not performed (n/N; %)
Patent withdrew consent
Patient lost to follow-up
Patient condition deteriorated, unable to
perform scan
Technical difficulty with SPECT equipment
Patient died prior to scan
Other

SPECT Image quality (nIN; %)
Good
Acceptable·
Unacceptable

tSPECT imaging assessment required at 14 ± 7 days
*Mann Whitney test

,;

~ ~,---
30-day MACE endpoint assessment was performed on 100% o(aitsubjects; the 30-day

MACE status of all Control and AO Therapy subjects was known and evaluable by the

CEC. -.-=-
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1.8.6 Per Protocol Analysis Samples

The Per Protocol (PP) analysis sample was pre-specified in the AMIijOT II Statistical

Analysis Plan. As stated in Section 1.8.3, the PP categorization was intended to identify
~~-

subjects who followed the essential protocol elements, received the experimental therapy

as intended (for AO Therapy patients), and completed the primary study endpoint

- evaluali()!ls. Iable 19 shows the PP patient accountability for the AMIHOT II trial. As

- sfateltpreyiously, the reason for a lower number ofPP subje_cts in the AO Therapy group

is that a number of subjects received incomplete AO Therapy. lP,c6Q1plete AO Therapy

was the disqualifying reason for 33/36 (91.7%) subjects who did-llQ1..qualify for the 30

day MACE PP analysis and 33/47 (70.2%) subjects who did not qualify for the SPECT

PP analysis. Incomplete AO Therapy was a pre-specified PP exclusion criterion

consisting of less than 60 min ofhyperoxemic reperfusion.

As shown in the table, the SPECT PP sample consisted of 69/79 (87.3%) Control subjects

and 175/222 (78.8%) AO Therapy subjects, and the 3D-day MACE PP sample consisted

of 78/79 (98.7%) Control subjects and 186/222 (83.8%) AO Therapy subjects. As shown

in Table 19, the pre-specified reasons for exclusion from the SPECT PP sample and 30

day MACE PP sample were slightly different, leading to differences in the group totals.

For example, a patient who did not have a SPECT scan but did have a 3D-day follow up .
- T -

assessment would be included in the 3D-day MACE PP sample~fhot the SPECT PP

sample, in the absence of other disqualifying criteria.
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0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
1/222 (0.5%)

7/222 (3.2%)
1/222 (0.5%)
1/222 (0.5%)
1/222 (0.5%)
1/222 (0.5%)

2/222 (0.9%)
1/222 (0.5%)

AOTherapy
Group
(n=222)
(nIN; %)

33/222 (14.9%)
186/222 (83.8%)

TI5/222 (78.8%)

Control
Group
(n=79)

(nIN; %)

0179 (0.0%)
0179 (0.0%)
0179 (0.0%)
0179 (0.0%)
1179 (1.3%)

0179 (O.O%r'
0179(0~'~

6179 (7.6%)
0179 (0.0%)
1179 (1.3%)
3179 (3,8%)
0/79 (0.0%)

69179 (87.3%)

NA
78179 (98.7%)

Efficacy Endpoint (SPECT) Per Protocol Subjects
Reasons for exclusiont

SPECT imaging not performed
<_S;e.E.CT performed early

SPEC{quality unacceptable
,.,~.... > 6hfstime to reperfusion

-ProxImal disease >40% or unprotected LM
~osis>60%t
Non-stented dissection present post PClt
Elective revascularization priorto 14-day SPECT
scan

Incomplete AO§
Safety Endpoint (30 day MACE) Per Protocol
Subjects
Reasons for exclusiont

TIMI flow III at baseline¥
Unsuccessful angioplastl
Cardiogenic Shock
CABG w/in30 days ofPCI
Proximal disease >40% or unprotected LM
stenosis >60%t

Non-stented dissection present post PClt 0179 (0.0%) 2/222 (0.9%)
Incomplete AO§ NA 33/222 (14.9%)
30-day MACE assessment not available 0179 (0.0%) 0/222 (0.0%)

tIn case of multiple reasons for per protocol exclusion, the earliest chronologicaheason is counted
tInvestigator assessment or core lab determination . ~., c - .

§< 60 min AO infusion, 2 p02 readings < 70 mmHg, or more than 3 AO Cartridges
¥Investigator assessment . ~

Table 19. Per Protocol Analysis Patient Accountability

1.8.7 <=~..,._ Pre-Randomization Evaluations

AMIHOT II pre-randomizationevaluations included data for patient demographics,

medical history,physical examination and AMI characteristics, investigator-obtained

cath-lab based assessmeJlts,. ;.analysis ofp~~d post-PCI

data, arid baseline laboratory·'data collection. Data tables are presented within Section

1.8.7 to present and compare the group data for this information.
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1.8.7.1 Patient Demographics

Patient demographic information is presented in Table 20. The table ,displays descriptive

statistics and group comparisons for age, gender, ethnicity, height, weight, and body mass

index (BMI).

As shown in the table, the median ages in the two groups were well matched at 59 and 60
"--.. -,,-,.-

years for Control and AO Therapy subjects, respectively (p===028). The age range was
.-. ~ :........;>-.::. ---.

found -to 1£32 - 89 years in the study. The Control group had a higher percentage of
~- ,

male subjects than the AO Therapy group (87.3% vs. 77.9%), bUnhi~ nominal difference

was not statistically significant (p=0.07). The ethnic breakdownuDhe two groups was

quite similar; a high percentage of AMIHOT II subjects were Caucasian (92.4% of

Control subjects and 94.1 % of AO Therapy subjects; p=0.07).

Table 20 also shows that height, weight, and BMI were well matched between the two

groups, and results did not reveal any statistically significant differences in these

parameters.
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Table 20. Demographics
Control AOTherapy pvalue*
Group Group
(n=79) (n=222r

Age (yrs) 0.28
(mean ± SD) (n) 59.2 ± 11.3 60.9 ± 12.2--'='--

(n=79) (n=222)
(median ± IQR) 59.0 ± 19.0 60.0 ± 20.0

(r~D:~~)_ 36- 82 32- 89
Gender- (nIN; %) 0.07
···Male --." 69/79 (87.3%) 173/222 (77.9%)

Female~ 10/79 (12:"7%) 49/222 (22.1%)
EthnicltY(n/N; %) ~-~..... - ,

Caucasian 73/79 (92.4%) 209/222 (94:1%) 0.07**
Black!African-American 3/79 (3.8%) 5/224':(2J%)
American Indian!Alaska Native· 0/79 (0.0%) 0/222(0.0%)
Asian!Asian American 0/79 (0.0%) 6/222 (2.7%)
Hispanic or Latino 0/79 (0.0%) 1/222 (0.5%)
Native Hawaiian or Pacific Islander 0/79 (0.0%) 0/222 (0.0%)
Other 3/79 (3.8%) 1/222 (0.5%)

Height (in) 0.15
(mean ± SD) (n) 68.0 ± 4.4 67.3 ± 3.8

(n=75) (n=213)
(median ± IQR) 68.0± 7 67.0 ± 5
(range) 57-77 57 -76

Weight (lb) 0.75
(mean ± SD) (n) ]82.5 ± 32.6 ]84.9 ± 36.8

(n=76) (n=2]6)
(median ± IQR) 180 ± 43 ]8] ± 51
(range) ]0] - 266 ]08-3D7

Weight (kg) ~.

0.75
~-

(mean ± SD) (n) 82.9 ± 14.8 84~±J6.7
.,;:..:.- (n=76) (n=2]6)

(~ian± IQR) 81.8±19.6 82.3 ± 23.2
(r~ 45.9- ]20.9 49.1-139.5

Body Mass Index (BMI) (kg/m2
) 0.23

(mean ± SD) (n) 27.9 ± 4.8 28.7 ± 5.1
(n=75) (n=2] ])

(median ± IQR) 27.1 ± 6.9 28.2 ± 6.5
(range) 19.7 - 42.3 ]9.4 - 50.5

*Mann-Whitney test for continuous data or Chi Square for frequencies unless otherwise nQ!ed
**Exact Chi-Square test
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1.8.7.2 Patient Medical History

Patient medical history data are shown inTable 21 for hypertension, ~iabetes, previous

MI, previous PCI of the culprit vessel, previous coronary artery bypass graft (CABG)

surgery, prior congestive heart failure (CHF), family history of coronary-artery disease

(CAD), present Killip class, history of arrhythmia, history of smoking, renal

- insufficiency, gastrointestinal bleeding or gastric ulcers, and hyperlipidemia.

Slightly less than half of the AMIHOT II subjects :had hypertension, 36/79 (45.6%)
- - .

Control subjects and ]04/222 (46.9%) A0 Therapy subjects (p9J:85); The percentage of

subjects with diabetes was also similar between the two groups;] 1179 (J 3.9%) Control

subjects and 36/222 (J 62%) AO Therapy subjects had either Type I or II diabetes

(p=0.63).

The frequencies of previous MI were low -7/79 (8.9%) Control subjects and 20/222

(9.0%) AO Therapy subjects had experienced a prior myocardial infarction (p=0.97). A

small percentage ofsubjects had experienced prior anterior MI, as seen in the table. A

high percentage of AMIHOT II subjects presented with Killip class = ], evincing no

clinical signs of heart failure (94.8% of Control patients and 94.1 % of AO Therapy

subjects). The balance of patients presented with Killip class = 2, with clinical evidence

ofearly-stage heart failure. No subjects presented with Killip clas-s= 3, and patients with
""" .

cardiogenic shock - Killip class = 4, were excluded by protoco~-+aken together, the

relativcl~ -small percentage of subjects with previous MI and Killip class' > 1, and the
..J.-:-

abserire-msubjects with prior CABG surgery, imply that the AMIHOT II patients were

experiencing AMI in otherwise well-functioning hearts. This represents a good patient

population to evaluate the effect of an experimental therapy to ameliorate infarct size, one

that is largely absent of direct evidence of baseline myocardial damage in their medical

history.
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The number of patients presenting with a history of smoking was high, 49/79 (62.0%)

Control subjects and 135/222 (60.8%) AO Therapy subjects (p=0.85). Likewise, there

was a high incidence of family CAD history in both groups (50.6% Control vs. 44.6%

AO Therapy, p=0.36) and similar rates of hyperlipidemia (43.0% Contrg~s. 45.1 % AO

Therapy, p=0.76).

._ OveraU,Jh~ patient medical history data presented in Table 21 are consistent with an

aJ;lt~rior AMr.population; the factors that are present with a high percentage of

occurrence, including hypertension, family history'of CAD, smoking, and
;'-~~' ,

hyperlipidemia, are all known risk factors for AMI. No significant group differences in
"

these high-risk or other medical history characteristics were found:
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Table 21. Medical History

0.97

0.36
0.73**

1.00**
1.00**

0.20
0.08**

0.85
0.63
1.0**

0.85**
0.26**

p value*

104/222 (46.9%)
36/222(+§=2%)

5/222 (2.3%)
31/222 (14.0%)

11/222 (5.0%)
14/222 (6.3%)
6/222 (2.7%)
5/222 (2.3%)

_..20/t22 (9.0%)
- 5/22f. (2.3%)
~ 6/222-(2.7%)
.. -0/222 (0.0%)

1/222 (0.5%)
0/222 (0.0%)
8/222 (3.6%)
13/222 (5.9%)
9/222 (4.1%)
0/222 (0.0%)
1/222 (0.5%)

AO Therapy Group
(n=222)
(niN; %)

1/79 (1.3%)
8/79 (10.1%)
1/79 (1.3%)
1/79 ('i .3%)
7/79 (8.9%)
3/79 (3.8%)
0/79 (0.0%)
0/79 (0.0%)
0/79 (0.0%)
0/79(0.0%)
4/79 (5.1%)
8/79 (10.1%)
8/79 (l 0.1 %)
0/79 (0.0%)
0/79 (0.0%)

36/79 (45.6%)
11/79 (13.9%)
1/79 (1.3%)

10/79 (12.7%)

Control Group
(n=79)

(niN; %)
Hypertensiont

Diabetes mellitus
Type I
Type II
'Primary Treatment:

-Diet
6;ai'~e4jcation only

• "c~, Any Insulin
Oral-medication and insulin

Previous-MIt -
Anterior
Inferior
Posterior
Lateral
Other
Unknown

Previous PClt oftarget lesion/vessel
With stent placement

Previous CABGt

Prior CHFt within 6 months (KiIlip class> 1)
Present Killip Class:

1 73/77 (94.8%) 206/219 (94.1%)
2 4/77 (5.2%) 13/219 (5.9%)

Family history ofCADt 40/79 (50.6%) 99/222 (44.6%) _.
History of ar~hythmia(within 6 months) 3/79 (3.8%) 7/222 (3.2%)

Atrial fibrillationlflutter 0/79 (0.0%) 5/222 (2.3%)
Ventricular block 0/79 (0.0%) 0/222 (0.0%)
Other§ 3/79 (3.8%) 2/222 (0.9%)

History of cigarette smoking 49/79 (62.0%) 115t222 (60.8%) 0.85
Current smoker (within 30 days) 34/79 (43.0%) ;"'85/222 (38.3%) 0.46
Prior smoker 15/79 (19.0%)~50/222 (22.5%) 0.51

Renal Lnsufficiency (creatinine> 1.5 mg/dL) 2/79 (2.5%)67222 (2.7%) 1.00**
Glt/Gyt bleeding within 6 months 1/79 (1.3%) 0/222 (0.0%) 0.26**
Hyp,idemia¥ 34/79 (43.0%) 1001222 (45.1%) 0.76
Other;'SWrificant Medical History 33/79 (41.8%) 79/222 (35.6%) 0.33

tFrom the AMIHOT II CEC manual of definitions, Hypertension is defined as: Systolic BP>140 mmHg, or diastolic
BP>90 mmHg, or requiring medication. .
iMI = Myocardial infarction; PCI = Percutaneous coronary intervention; CABG = Coronary artery bypass grafting;
CHF = Congestive heart failure; CAD = Coronary artery disease; GI = gastrointestinal; GU = gastric ulcer
§History of Arrhythmia Other: Atrial tachycardia, VF, VT/VF on arrival (Control); RBBB, Unknown (AO Therapy
¥Cholesterol > 200, or LDL > 100, or requiring medication
*Mann-Whitney test for continuous data and Chi-Square test for frequencies unless otherwise noted.-
**Exact Chi-Square or Fisher's Exact test
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1.8.7.3 Clinical Complications and Time Intervals

Table 22 shows the frequency of certain clinical complications present in AMIHOT II

subjects prior to undergoing cath lab procedures. Data also are presented in the table for

several key time intervals, including symptom onset to emergency room{ER) arrival,

! symptom onset to reperfusion, and door-to-balloon (D2B) time.. The number of subjects

'_ partitiop.5:.Q.to the 0 - 3 and> 3 - 6 hour symptom onset to reperfusion strata through

~aiJd~ization is shown, as well as the actual distribution of subjects to these

strata t :.~_

T~lab clinical complications recorded for the AMIHQTlLitudy included

cardiac arrest, pacemaker placement, defibrillation, respiratory arrest, cardioversion, use

of an intra-aortic ball?on pump (IABP), cardiopulmonary resuscitation (CPR),

hypotension requiring vasopressors, and cardiogenic shock.

IABP use and cardiogenic shock were protocol exclusion criteria; the incidence rate for

. these complicationswas 0% in both study 'groups. Overall, the observed incidence tates

for these 81 r lab complications were low. The most prevalent complications were

defibrillation, observed in 8/79 (l 0.1 %) Control subjects and 13/222 (5.9%) AO Therapy

subjects (p=0.20), and cardiac arrest, observed in 3/79 (3.8%) Control subjects and 9/222

(4.1%) AO Therapy subjects (p=1.0). No significant difference~.were found in the group

comparisons of the individual clinical complications or in the gr-Q1!P comparison of the

aggre~te totals.
~ 
~-------:=-:::--

Table 22 also shows key time interval data for AMI intervention; this discussion will

refer to the data in terms of median ± IQR values. Symptom onset to ER arrival times

were 90 ± 90 min and 109.5 ± 110 min for the Control and AO Therapy groups,

t The number of subjects randomized to the 0-31>3-6 strata differ from the true number of subjects in these
strata due to human errors during the automated randomization process in choosing the correct strata. See
Section 1.8.16 for further details. .
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respectively. The nominal 19.5 min difference observed in the median times was not

statistically significant (p=0.39). D2B times were similar as well, 75 ± 72 min for

Control subjects and 77 ± 68 min for AO Therapy subjects (p=0.63). ·Symptom onset to

reperfusion times were 171 ± 147 min for Control subjects and 1945±11J min for AO

Therapy subjects (p=0.42). As seen in the range values for symptom onset to reperfusion

times, a few patients were included in the study whose infarct duration exceeded the

protocol-mandated six-hour window. A total of three (3) Control subjects and one (1)

. AO'-~erapy subject had symptom onset to reperfusion tImeS greater than six hours.

Patients were stratified through randomization into 0-3 hr and >3-6 hi..groups; the number
~.-

ofpatients randomized into each of these strata is shown in Table 22. However, a

number of stratification errors occurred during the trial, leading to a disparity in the

actual number ofsubjects in these 0-3 and >3-6 hr categories as compared to the number

of patients randomized into these strata (see Section 1.8.15, Protocol Deviations). Table

·22 shows the true patient breakdown as "Time Stratification (actual)". As seen in the

table, the net effect of the stratification errors was to create an imbalance in the groups; a

higher percentage of Control subjects had 0-3 hour symptom onset to reperfusion time

than AOTherapy subjects, 43/79 (54.4%) vs. 95/222 (42.8%). The disparity in the group

totals for actual time stratification was found to be statistically significant (p=0.01).

Because a shorter time to reperfusion is associated with improv.¢-outcome, as outlined in

Section 1.4.2, the effect ofthis imbalance would be expected t~.conservative with
-'" -

respe~ to proving superiority of the experimental therapy, ceteris paribus.
~ -
~.....~=-
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0.65

0.63

0.42

0.01 **

89.3 ± 53.7
(n=218)
77±68
17 - 303

AOTherapy p value*
Group
(n=422)

17/222 (7.7%) 0.18

--
9/222 (4.1%) 1.0**
0/222 (0.0%)
13/222 (5.9%) 0.20
4/222 (1.8%) 1.0**
0/222 (0.0%) 0.26**
0/222 (0.0%)
5/2~2 (2.3%) 1.0**
l/222JO.5%) 1.0**
0/222 LO.O%)

- :1122'2'(2.3%) 0.44**

0.39

Control
Group
(n=79)

90.1'± 61.5
(n=73)
75±72
16-297-

3/79 (3.8%)
0/79 (0.0%)
8/79 (10.1%)
1/79 (1.3%)
1/79 (1.3%)
0/79 (0.0%)
1/79'"(1.3%)
0/79 (0.0%)
0/79 (0.0%)
3/79 (3.8%)

118.5±79.1 122.2 ± 73.6
(n=73) (n=218)
90±90 109.5 ± 110
20- 362 10- 390

205.1 ± 83.8 208.9 ± 73.6
(n=79) (n=222)

171 ± 147 194.5 ± 111
56-408 65 - 437

39/79 (49.4%) 103/222 (46.4%)
40/79 (50.6%) 119/222 (53.6%)

--
43/79 (54.4%) ~r222 (42.8%)
33/79 (41.8%) 12&-222 (56.8%)

3/79 (3.8%) 1/222 (0.5%)

10/79 (12.7%)

Cardiac Complications and MI Time Intervals

(median ± IQR)
(range)

(median ± IQR)
(range)

Time Stratification •.. •
Randomized to 0-'- 3 hr group(nIN; %)
Randomized to 3 - 6 hr group (nIN; %)

Time Stratification (actual)
o:s 3 hr (nIN; %)
>J':::6hr(nIN;%)
>§hr(nIN; %i
D~or to Balloon Time (min)
~:ffiean ± SD) (n)

fprotocol deviation _
*Mann-Whitney test for continuous data and Chi Square test for frequencies unless othenvise noted
**Exact Chi-Square test

Table 22.
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(median ± IQR)
(range)

Symptom Onset to Reperfusion (min)
(mean ± SD) (n)

Clinical Complications (prior to 1111
. uan. procedure): (nlN; %)

Cardiac Arrest
Pacemaker
Defibrillation
R~piratory Arrest
Cardioversion

"'lABP .::
CPR-_
Hypotension requiring pressors
Cardiogenic Shock
Othert

Time Intervals
Symptom Onset to ER arrival (min)

(mean ± SD) (n)
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1.8.7.4 PCI Data aD(~lnformation

Myocardial infarction characteristics, percutaneous coronary intervention (PCI}data, and

additional cath'lab information are presented in Tables 23 -' 25. Thes~bles also
~

include investigator assessments of certain angiographic data; some of tl1ese data were

also assessed by the independent al1giographic core laboratory and are presented in

- SectiOll.L8.7.5.

-
The index PCI infarct characteristics are presented-in Table 23. Procedural left

ventricular ejection fraction (LVEF), left main diameter stenosis-,' the. ~eference vessel

diameter, maximum stenosis proximal to the target lesion, and,iQ "essel anterior infarct

location are provided in the table.

Procedural LVEF (median ± IQR) was 40 ± 10% in both groups (p=0.53). Left main

diameter stenosis, reference vessel diameter and maximum stenosis proximal to the target

lesion were also similar between the two groups, exhibiting no significant differences.

The in-vessel anterior infarct location was categorized by specific location with respect to

the left anterior descending (LAD) coronary artery. The distributions of infarcts in the

proximal LAD, mid LAD, distal LAD, first diagonal branch of the LAD, and second

diagonal branch of the LAD were very similar between the two gr~JJps (p=0.64).
~..-

Patients were stratified through randomization into two infarct Te..c,ationcategories:
-~-

proxiI1lal LAD and non-proximal LAD. The number of patients randomized into each of
..J -

these~a is shown in Table 23. However, a number of stratification errors occurred

during the trial, leading to a disparity in the actual number of subjects in these proximal

LAD and non-proximal LAD categories as compared to the number of patients

randomized into these strata. Table 23 shows the true patient breakdown as "Actual

Infarct Classification". In spite of the stratification errors, the actual infarct location

classifications are similar between the two groups, with 37/79 (46.8%) Control subjects
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and 106/222 (47.7%) AO Therapy subjects with infarcts in the proximal LAD category.

A statistical comparison of actual infarct classification reveals no significant differences

between the two groups (p=0.89).

Table 24 shows the index PCI procedural characteristics. This table displays the

frequencies of PCI (100o/.o.ofboth groups), stent implantation, rescue PCI, untreated post

..:.. ~CI diss~<?~ion, post-stent dil~tation, and.b glycoprotein lIb/IlIa inhibitor usage.

. .."" -.' : .. :pi:e~p~i-andpost-PCI TIMI flow grade and % stenosis ate shown in the table, as well as
' ..

-the number-and total length of deployed stents, ana stent type.

As shown in the table, all patients in the study received mechani~l reperfusion with PCI.

Stenting was performed in 77/79 (97.5%) Control subjects and 220/222 (99.1%) AO

Therapy subjects. A small percentage of subjects were rescue PCI patients, totaling 7/79

(8.9%) Control subjects and 11/222 (5.0%) AO Therapy subjects (p=0.27). A

comparison in the total number of stents deployed per patient shows that the two groups

were very similar; for subjects who were stented, 54/77 (70.1 %) Control subjects and

147/220 (66.8%) AO Therapy subjects received one (1) stent. As seen in Table 24, the

distributions of stent types were also very similar between the two groups, both with

respect to bare metal stents (BMS) vs. drug-eluting stents (DES), and with respect to the

breakdown of the use of sirolimus-eluting stents (Cypher) vs. paclj.!..axel-eluting stents

(Taxus).

The r~tes ofglycoprotein (GP) lIb/IlIa inhibitor use were comparable in both study

groupi(p.~0.57). Table 24 shows that in-cath lab use rates of GP lIb/IlIa were 51/79

(64.6%) and 151/222 (68.0%) in the Control and AO Therapy groups, respectively.

Investigator-assessed variables such as pre-PCI and post-PCI TIMI flow grade and

diameter stenosis were evaluated in a standardized fashion by the angiographic core

laboratory. That analysis must be viewed as the preferred method for quantitative·

comparison of the groups for several key angiographic variables. However, it is worth
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noting that a statistical comparison"ofthese variables as assessed by the investigators in

Table 24 reveals no statistical differences between the groups.

Index PCI access equipment data, the use of additional procedures ana~Ld~vices in the
"-'-'

cath lab, and information regarding additional non-target treated lesions are presented in

Table 25. As shown in the table, the femoral access sheath and~uide catheter sizes

- exhibif~&a high degree of similarity between the two groups. Th~';n"o-sLcommon femoral

"" access"":-~h~h'size was 6 French (F) for both group..s; tak~n together, 6F and 7F femoral

sheaths were used in 63/79 (79.7%) Control subjects and l62/1~~ (73.0%) AO Therapy
- '

subjects. Consistent with these data, 6F and 7F guide catheters wer~1he most commonly

employed sizes and were used in the overwhelming majority of subjects in both study

groups.

Table 25 displays the use of additional non-require~ab procedures/devices

recorded for AMIHOT II subjects prior to randomization, including IABP use, temporary

pacemaker placement, defibrillation/cardioversion, CPR, transfusions, filter wire use,

distal protection devices, brachytherapy, and thrombectomy. As shown in the table, these

additional procedures/devices were used sparingly or not at all with the exception of

thrombectomy. These devices were employed in 1'7/79 (21.5%) Control subjects and

501222 (22.5%) AO Therapy subjects (p=0.85).

The nl:lmber of subjects who had additional lesions treated, as assessed by the

"s shown in Table 25. No statistical differences were noted
~

in the humber or location of these additional lesions treated during the index PCI

procedure.
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Table 23. Index PClt : Infarct Characteristics;

0.26

0.89

0.78
0.64**

Control AOTherapy p value*
Group _Group
(n=79) - (n=222)

~-=- - 0.53
41.3 ± 9.1 ~2±8.6

(n=70) (n=196)
40± 10 40± 10
20-71 25-65

0.77

37179 (46.8%) 106/222 (47.7%)
41179 (51.9%) 109/222 (49.1%)

0179 (0.0%) 5/222 (2.3%)
1179 (1.3%) 1/222 (0.5%)
0179 (0.0%) 1/222 (0.5%)
0179 (0.0%) 0/222 (0.0%)

38/79 (48.1%) 123/222 (55.4%)
41/79 (51.9%) 99/222 (44.6%)

37179 (46.8%) 106/222 (47.7%)
42179 (53.2%) 116/222 (52.3%)
12179 (15.2%)-- 45/222 (20.3%)

,:. '.

3.2 ± O.{- 3.2 ± 0.4
(n=79) ..~ (n=220)

3.0±0.5 ·3.0±0.5
2.5 - 4.3 2.0-4.5

1.7±6.8 2.1±7.7
(n=19) (n=221)
o±o ".. oJ O±O
0-39 "_", 0-45

37/79 (46.8~' -108/222 (48.7%)

-

(median ± IQR)
(range)

Presence of Multivessel CAD (nIN; %)
Location of anterior infarct: (nIN; %)

Proximal LAD
Mid LAD
Distal LAD
First diagonal branch of LAD
Second diagonal branch ofLAD
Other .

Infarct Classificationfo_·
Proximal
Non-Proximal

Actual Infarct Classification (nIN; %)

(median ± IQR)
(rang~),

Left ~ain Djameter Stenosis (%)
, "(m?~""SD) (n)

Procedural LVEFt (%)
(mean ± SD) (n)

fpCI == Percutaneous coronary intervention; LVEP == left ventricle ejection fraction
tlnvestigator assessments
*Mann-Whitney test for cOlitinuous data and Chi-Square test for frequencies unless otherwise noted.
**Exact Chi-Square test

Proximal
Non-Proximal·

Involvement of bifurcation w/ target lesion (nIN; %) 0.32
, Reference vessel diameter (mm) 0.61

(mean ± SD) (n)

(median ± IQR)
(jnge)'-

Ma:rlinum stenosis proximal to target lesion (%) 0.90
(mean ± SD)(n) 4.7 ± 13.4 4.1 ± 11.7

(n=79) . (n=222)
(median ± IQR) 0 ± 0 0 ± 0
(range) 0 -75 0 -70
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Table 24. Index PCI: Procedural Characteristicst

PCI+ (any) (n/N: %)
PCI with stenting performed (n/N; %)
Rescue PCI§ (n/N; %)
Pre-PCI diameter stenosis (%)

(JU>~~,± SD) (n)
.- .

"'(med~±IQR)

(range) -
Post-PCfdiameter stenosis (%)

(mean ± SD) (n)

(median ± IQR)
(range)

Initial TIMI flow grade (pre-PCI) (nlN; %)
o
1
2

Final TIMI flow grade (post-PCI) (n/N; %)
2
3

Number ofstents placed¥ (n/N; %)

1
2
3
4
(mean ± SD) (n)

(median ± IQR)
(range)

Tota}len·gftr of deployed stents (mm)
.~an ± SD) (n)

(median ± IQR)
(range)

Control
Group
(n=79)

79/79 (100.0%)
77/79 (97.5%)

7/79 (8.9%)

98.7 ± 2.7
(n=79)
100± 1
90-100

5.8 ± 10.3
(n=79)
0±5
0-30

51/79 (64.6%)
6/79 (7.6%)

22/79 (27.9%)

6/79 (7.6%)
73/79 (92.4%)

54/77 (70.1%)
18/77 (23.4%)
4/77 (5.2%)
1/77 (1.3%)

1.4 ±0.6
(n=77)
1 ± 1
1-4

26.9 ± 12.5
(n=77)
23 ± 14
12 -76

AOTberapy
Gr~1!P
(iF122)

222/22~_.(100.0%)
220/222~.1%)

11/222 (5.0%)

98.8±3.1
(n=222)
100±1

. 80 -100

~.

. -1L6 ± 8.9

~=222)

0±5
0-25

155/222 (69.8%)
19/222 (8.6%)

48/222 (21.6%)

11/222 (4.9%)
211/222 (95.1%)

147/220 (66.8%)
57/220 (25.9%)
14/220 (6.4%)
2/220 (0.9%)

~-·-:1.4 ± 0.7
(n=220)

1 ± 1
1-4

28.1 ± 14.0
(n=220)
24 ± 15
8-94

p value*

0.28**
0.27**

0.26

0.59

0.53

0.40**

0.93**

0.60

0.45

tInvestigator assessments
tpCI = Percutaneous coronary intervention
§Prior thrombolytic therapy for this admission
¥ Evaluated for patients with stents
*Mann-Whitney test for continuous data and Chi-Square test for frequencies unless otherwise noted~

**Exact Chi-Square or Fisher's test
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0.55
0.55
0.55

1.00**
0.52
0.57

p value*AOTberapy
~roup

:"'(n~222)

Control
Group
(n=79)

37/77 (48.1%) 97/220 (44.1%)
40/77 (52.0%) 123/220 (55.9%)
15/77 (19.5%) 42/220 (19.1%)
22/77 (28.6%) 69/220 (31.4%)

3/77 (3.9%) 12/220 (5.5%)
0/79 (0.0%) 2/222 (0.9%)

'27/79 (34.2%) 85/222 (38.3%)
51/79 (64.6%)". ·1.51/222 (68.0%)
35/79 (44.3%IT09/222 (49.1%)

7/79 (8.9%) :-45/222 (6.8%)
9/79 (1 1.4%) 27/222 (12.2%)
0/79 (0.0%) 0/222 (0.0%)

Stent Type (n/N; %t
Bare Metal Stent
Any Drug Eluting Stent (DES)

Cypher
,~Taxus

AiiY· Other DES
Untreated-=di~isectionpresent post-PCI (n/N; %)
Post-~tentdilatation performed (n/N; %)
Glycoprotein lib/Ilia inhibitor (any) (n/N; %i

ReoPro (abciximab) -
Aggrastat (tirofiban)
Integrilin (eptifibatide)
Other

flnvestigator assessments
"N for stent type = number of patients receiving stent in group
£Note: one high enrolling center routinely administeretl IIblIIIa inhibitors post-PCI in the CCU; this usage
is not counted in the table data
*Mann-Whitney test for continuous data and Chi-Square te~t for frequencies unless otherwise noted.
**Exact-Chi Square or Fisher's test .

Table 24 (Continued). Index PCI: Procedural Characteristicst
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Table 25. Index PCI Procedure: Access Equipment and Additional Procedures/Devices

Control AO Therapy p value*
Group ,Group
(n=79) ."Cn=222)

(nIN; %) (~;%)

Femoral Access Sheath Size: 0.44
6F 36179 (45.6%) 95/222 (42.8%)
7F 29179 (36.7%) 67/222 (30.2%)
8F,,_ 8179 (10.1%) 26/222 (11.7%)
9F . 6179 (7.6%) 33/222 (14.9%)

. ··oTher-'::'::=' 0179(0.0%) 1/222 (0.5%)
GUid~,Catheter Size: 0.91 **

6F 38179 (48.1%) ~ 115~/222 (49.6%)
7F 40/79 (50.6%) . 108/~22 (48.7%)
8F 1179 (1.3%) ·'.=-2-7222 (0.9%)
Other 0179 (0.0%) 2/222 (0.9%)

Additional procedures or devices used (pre- 19179 (24.1%) 55/222 (24.8%) 0.90
randomization)t

IABpt 0179 (0.0%) 0/222 (0.0%)
Temporary pacemaker 1179 (1.3%) 2/222 (0.9%) 1.0**
Defibrillationlcardioversion 4179 (5.1%) 5/222 (2.3%) 0.25**
CPRt ~ IOmin 0179 (0.0%) 1/222 (0.5%) ].0**
Transfusions 0179 (0.0%) 0/222 (0.0%)
Filter Wire 0179 (0.0%) 0/222 (0.0%)
Distal Protection 0/79 (0.0%) 0/222 (0.0%)
Brachytherapy 0/79 (0.0%) 0/222 (0.0%)
Thrombectomy ]7/79 (21.5%) 50/222 (22.5%) 0.85
Other 2/79 (2.5%) 3/222 (1.4%) 0.6]**

Additional non-target lesions treated (during
index PCI)§ '-

.p- o

Number of additional lesions treated .;- 0.54**
0 69/79 (87.3%) -'-2011222 (90.5%)

" ] 10/79 (12.7%) 20/222 (9.0%)
- 2

~~ 0179 (0.0%) ]/222 (0.5%),

L~tion ofadditional lesions treated
""'''''-Additional LAD/branch vessel lesion 7179 (8.9%) 14/222 (6.3%) 1.0**

RCA distribution 1/79 (1.3%) 3/222 (1.4%) 1.0**
Circumflex distribution 2/79 (2.5%) 3/222 (1.4%) 1.0**
Ramus 0/79 (0.0%) 2/222 (0.9%) 1.0**

fIABP = Intra-aortic balloon pump; CPR = Cardiopulmonary resuscitation
§As determined by angiographic core laboratory
*Chi-Square test unless otherwise specified
**Exact Chi-Square or Fisher's Exact test
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1.8.7.5 Pre-PCI and Post-PCI Angiographic Core Lab Assessments

Pre-randomization pre-PCI and post-PCI angiographic data analyzed1:Jyth~

, are presented iit-¥ibles 26 - 29.

Tables 26 and 27 show data for pre-PCI and post-PCI quantitative assessments, and"

Tables 28 anq 29 display pre-PCI and post-PCI qualitative assessments.

. TabIC-i6sIto~s group data for pre-PCI reference vessel diameter, in-segment minimum
. - ~

lumen-diameter, in-segment % diameter stenosis, TIMI flow grade~ corrected TIMI frame
~ .."

count (CTFC), and blush score. As shown in the table, results f~)f reference vessel
-~

diameter, in-segment minimum lumen diameter, and in-segment% diameter stenosis are

very similar for the two groups.

As presented in Table 26, pre-PCI TIMI flow was nominally worse in the AO Therapy

group. As shown, 51/73 (69.9%) Control subjects and 163/216 (75.5%) AO Therapy
•

subjects exhibited TIMI Oil flow; a comparison of the overall TIMI flow distribution was

not statistically significant (p=0.07). A comparison of blush score results showed

nominally lower scores in the AO Therapy group; this observation is in qualitative

agreement with TIMI flow measurements. More subjects in the AO Therapy group had

blush score = 0/1 (170/197; 86.3%) than inthe Control group (52/fP; 77.6%). A
#" ~

statistical comparison of the blush score distributions showed !fiat these nominal
0_=

differences were not statistically significant (p=0.21). The quantitative CTFC results

were-!i.0t evaluable in a sufficient number of subjects to draw meaningful conclusions.

Table 27 displays group data for post-PCI reference vessel diameter, in-segment

minimum lumen diameter, in-stent reference diameter, in-stent minimum lumen diameter,

in-segment % diameter stenosis, in-stent % diameter stenosis, TIMI flow grade, corrected

TIMI frame count (CTFC), and blush score.
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The post-PCI results shown in Table 27 are in good qualitative agreement with the pre

PCI results displayed in Table 26. As shown in Table 27, results for post-PCI reference

vessel diameter, in-segment minimum lumen diameter, in-stent referepee-cliameter, in~

stent minimum lumen diameter, in-segment % diameter stenosis, and ~tent% diameter

stenosis are very similar for the two groups.

- As obse.(Y~d in the pre-PCI TIMI flow and blush score data, post-PCI results for these

two c1iiegorical indicators of normal blood flow were nominally worse in the AO
'"Therapy group, but not reaching the leveLof statistical significance. A higher percentage

'"of Control subjects (66/71; 93.0%) had normal TIMI 3 flow Pos.t-PCIj:han AO Therapy

subjects (190/215; 88.4%). However, a statistical comparison ofth;~TIMI flow

distributions showed no significant differences between the groups (p=0.23). Results for

post-PCI blush- score mirrored these findings. CTFC was evaluable in significantly more

subjects post-PCI than pre-PCI, and was nominally lower in the Control group (40 ± 26)

than in AO Therapy subjects (48 ± 22) (median ± IQR). While higher CTFC is indicative

ofqualitatively poorer coronary arterialflo·w, this nominal difference was not statistically

significant (p=O.08).

Taken together, the pre-PCI and post-PCI assessments

shown in Tables 26 and 27 demonstrate that the two stu y groups_}Yere well matched

with respect to their PCI characteristics. .- ..

The p-!e-PCLand post-PCI qualitativassessments are
..Jti - ~ ".

sho~iRTables28 and 29. Pre-PCI evaluations of target vessel eccentricity, tortuosity,

calcification, ulceration, and signs of thrombus revealed no significant differences

between the groups in these qualitative assessments. Similarly, post-PCI evaluations of

thrombus, evidence of vessel dissection, staining, perforation, and distal embolization

revealed no significant group differences or unexpected findings.
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Table 26. Pre-PCI Procedure: Angiographic Core Lab Quantitative Assessments
Control AO Therapy p value*
Group Group
(n=79) (n=222) _

0.92

0.89

0.21

0.07

0.46

·0.44
-~---

... ' _. ,._-,.;;....

79.6 ± 30.3
(n=39)
76±40

30 -158

2.86 ± 0.48
(n=222)

2.85 ± 0.56
1.75 - 4.59

0.l.7 ± 0.33
(n=222).

0.00 ±l).22"
0.00-).80 -

93.87± 11.31
(n=222)

100.00 ± 7.15
47.21 -100.00

163/216 (75.5%)
37/216 (17.1%)
16/216 (7.4%)

2.78 ± 0.42
(n=78)

2.78 ± 0.66
1.77 -3.60

0.17 ± 0.30
(n=78)

0.00 ± 0.24
0.00 -1.25

75.2 ± 31.4
(n=19)
66±27

36 - 164

51/73 (69.9%)
10/73 (13.7%)
12/73 (16.4%)

93.91 ± 11.09
(n=78)

100.00 ± 7.78
47.48 - 100.00

(median ± IQR)
(range)

In Segment % Diameter Stenosis
(mean ± SO)(n) ..

(median ± IQR)
(range)

Blush Scoret (nIN; %)
0/1 52/67 (77.6%) 170/1 ')7 (8p,5%)
2 10/67 (14.9%) 16/197 (~1%)

3 5/67 (7.5%) 11/197 (5.6%) -

(median ± IQR)
(range)

TIMI flow grade (nIN; %)
0/1
2
3

Corrected TIMI frame COU))t
(mean ± SO) (n)

(median ± IQR)
(range)

In Segment Minimum Lumen
Di;Lmeter{mm)

, " (meanTSO) (n)

. Reference Vessel Diamete!" (mm)
(mean ± SD) (n)

tBlush score"key: 0 = None; I =Mild; 2 = Moderate; 3 = Normal
*Mann::;Whifu0y test for continuous data and Chi-Square test for frequencies unless otherwise noted.

~- '

. I
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Table 27. Post-PCI Procedure: Angiographic Core Lab Quantitative Assessments
Control AO Therapy p value*
Group Group
(n=79) (n=f22) _

0.45

0.17

0.71

0.14

0.72

0.65

2.79 ± 0.43 2.89 £'{M8
(n=78) (n=221)

2.78 ± 0.68 2.89 ± 0.59
1.85 - 3.75 1.76 - 4.48

2.28 ± 0.45 2.33 ± 0.47
(n=78) (n=221)

2').7 ± 0.66 2.31 ± 0.61
1.33-3.41 ,,1.09-- 4.10

2.85 ± 0.43 2:88"± 0.50
(n=78) (n=218 t)

2.79 ± 0.63 2.87 ± 0.65
1.95 - 4.01 1.58 - 4.23

2.65 ± 0.41 2.69 ± 0.48
(n=78) (n=219)

2.62 ± 0.61 2.67 ± 0.70
1.84 - 3.59 1.49 - 4.26

18.37 ± 10.66 19.55 ± 8.42
(n=78) (n=221)

17.04 ± 15.20 19.50 ± 11.97
0.23 - 52.58 0.69- 42.73

6.64 ± 5.92 655 ± 8.08.. -~

(n=78) .;- (n=219)
(median ± IQR) 5.04 ± 7.20 -S_70-± 7.03
(range) -8.33 - 27.56 -6.63 - 8~U2

Reference Vessel Diameter (mm)
(mean ± SD) (n)

-
(medi@ ± IQR)
(range)

In Stent Reference Diameter (mm)
(mean ± SD) (n)

(median ± IQR)
(range)

In Stent % Diameter Stenosis
(mean ± SD) (n)

(median ± IQR)
(range)

In Stent Minimum Lumen Diameter (mm)
(mean ± SD) (n)

(median ± IQR)
(range)

In Segment % Diameter Stenosis
(mean ± SD) (n)

(median ± IQR)
(range)

- In Segro~J)tMinimum Lumen Diameter (mm)
(mean ±SD) (n)
.-- ~:..-:--

*Mann7WhibWy test for continuous data and Chi-Square test for frequencies unless otherwise noted.
tA si. out of range value of 18.1 was excluded from anl1lysis
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Table 27 (continued). Post-PCI Procedure;~Quantitative
Assessments .. .,'

Control AOTherapy p value*
Group Group
(n=79) (~222-)

0.11

0.08

0.23**

20/149 (13.4%)
22/149 (14.8%)
107/149 (71.8%)

3/215 (1.4%)
22/215 (10.2%)
190/215 (88.4%)

49.2 ± 20.2
(n=162)

,,' ~8 ± 22
20-154

- ,

44.4 ± 19.1
tn=59)
40±26
18 -108

2/71 (2.8%)
3/71 (4.2%)

66/71 (93.0%)

(median ± IQR)
(range)

Blush Scoret(n/N; %)
0/1 2/55 (3.6%)
2 11/55 (20.0%)
3 42/55 (76.4%)

TIMI flow grade (n/N; %)
0/1
2
3

Corr~Cied TlMI frame count
.. ·(mean :CSO) (n)

tB1ush score key: 0 = None; 1 = Mild; 2 = Moderate; 3 = Normal
*Mann-Whitney test for continuous data and Chi-Square test for frequencies unless otherwise noted.
**Exact Chi-Square or Fisher's Exact test

Control
Group
(n=79)

(n/N; %)

0.11

0.52
1.0**

20/222 (9.0%)

220/221 (99.5%)
1/221 (0.5%)
0/221 (0.0%)

9/78 (11.5%)

78/78 (100.0%)
0/78 (0.0%)
0/78 (0.0%)

Eccentricity
Tortuosityt

o
1
2

Calcififationt .

0; . - 44/72 (61.1%) 127/216 (58.8%)
de. 27/72 (37.5%) 71/216 (32.9%)
2 1172 (1.4%) 18/216 (8.3%)

Ulceration 2/77 (2.6%) 4/221 (1.8%) 0.65**
Thrombus 46/73 (63.0%) 157/218 (72.0%) 0.15

tFor both tortuosity and calcification categorical classification keys: 0 = None; 1 = Moderate; 2 = Severe
*Chi-Square test unless otherwise indicated.
**Fisher's Exact test
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Table 29. Post-PCI Procedure.
Control
Group
(n=79)

(n/N; %)

ualitative Assessments
AO Therapy p value*

Group
(n=222)

(n/N; %)

0.46

0.68

1.0
0.44
0.03

..~

2/219 (0.9%)

0/205 (0.0%)
0/213 (0.0%)

1/216 (0.5%)

215/216 (99.5%)

0/68 (0.0%)
0171 (0.0%)

0175 (0.0%)

1172 (1.4%)

71172 (98.6%)

Thrombus
Dissectiont

o
A,_-
B

"'C
D.
E
F

Staining
Perforation
Distal Embolization

Main Branch 1178 (1.3%) 6/218 (2.8%)
Side Branch 0178 (0.0%) 0/218 (0.0%)

fDissection classification key: 0 =None; A = Minor radiolucencies within the coronary lumen with contrast
injection with no persistence after dye clearing; B = Double lumen separated by radiolucent area during
contrast injection with minimal or no persistence after dye clearing; C = Extraluminal cap with persistence
of contrast after dye clearance from the -coronary lumen; D = Spiral luminal filling defects; E = Any
dissection A to D with reduced flow; F = Any dissection A to'D with vessel closure and TIMI 0 flow
*Fisher's Exact test

1.8.7.6 Baseline Laboratory Information

Tables 30 and 31 displaypre-randomization baseline laboratorytv'a]ues for the AMIHOT

II study. Baseline hematology, clinical chemistry, and hemodynamic data are presented

in Table 3~ Liver panel data are presented in Table 31. Table 32 contains reference

labo~ry normal values for parameters presented in the tables. In the following

discussion, data are presented as (median ± IQR) unless otherwise noted.

Table 30 displays hematology data for white blood cell (WBC) concentration,

hemoglobin (hgb), hematocrit (hct), and platelets. As observed in the table, these

parameters are comparable between the two groups. WBC concentrations are elevated in

both groups vs. normal levels, as expected in AMI patients. WBC counts are elevated in
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AMI patients following a normal clinical course. The nominal increase in WBC in AO

Therapy subjects (11.1 ± 45) as compared with Control patients (10.3 ± 3.5) was not

found to be statistically significant (p=0.11). Hemoglobin, hematocrit;andplatelet levels

were all found to be within normal range in both groups, with compari~aseline

values. As shown in the table, creatinine levels were also found to be comparable

_ betwetn~~~e two groups.

. The hemodynamic information presented in Table...30also shows that the two study

groups were well-matched in terms of blood pressure, heartrate~ anQ heart rhythm

baseline measurements. No significant differences in these par~meteJ,;S were observed
;.~"

between the two groups.

Baseline liver panel data are displayed in Table 31. Data for the randomized groups

exhibit a lack of dissimilarity for the measured parameters. Slight trends in increased

aspartate aminotransferase (AST) and alanine aminotransferase (ALT) are observed in

the Control group as compared toAO Therapy subjects, but these differences are neither

statistically nor clinically significant. AST levels are higher for both the Control and AO

Therapy groups as compared to laboratory normal ranges in Table 32; this enzyme is

expected to be elevated in a patient population presenting with acute MI.

$'"
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Table 30. Baseline Laboratory Data: Hematology and Clinical Chemistry,
Hemodynamic Information

WBCt (K!J.d)
(mean ± SO) (n)

(me(l.iJln ± IQR)
(range) ':

Hemoglobin (gldL)
(mean ±SO) (n)

(median ± IQR)
(range)

Hematocrit (%)
(mean ± SO) (n)

(median ± IQR)
(range)

Platelets (K/Ml)
(mean ± SO) (n)

(median ± IQR)
(range)

Creatinine (mg/dL)
(mean ± SO)(n) 1.0 ± 0.2 1.0 ± 0.3

(n=78) (n=219)
(median ± IQR) 1.0 ± 0.3 1.0 ± 0.3
(range) 0.6 -1.7 0.5-~
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Table 30 (continued). Baseline Laboratory Data: Hematology and Clinical Chemistry,
Hemodynamic Information

0.57

129.9 ± 20.6
(n=212)
130 ± 23
85 -234

AO Therapy ._~ v~lue*

Group
(n=222) _.._

Control
Group
(n=79)

81.2 ± 12.1
(n=77)
80± 12

57 - 125

129.8 ± 22.6
(n=77)

130 ± 26
94 - 211

77.5 ± 14.9 77.6 ± 15.5
(n=76) (n=210)

(median ± IQR) 78 ± 19.5 78 ± 18
(range) 53 - 140 35 -147

Heart Rhythm (nIN; %) 0.81 **
Sinus Rhythm 71/79 (89.9%) 195/219 (89.0%) 0.63
Sinus Bradycardia 5/79 (6.3%) 11/219 (5.0%) 0.77**
Sinus Tachycardia 2/79 (2.5%) 7/219 (3.2%) 1.0**
Atrial Fibrillation 1/79 (1.3%) 2/219 (0.9%) 1.0**
Other 0/79 (0.0%) 4/219 (1.8%) 0.58**

(n,,-edian ± IQR)
(ranger -0;

Diastolic BP (mmHg)
(mean ±SO) (n)

(median ± IQR)
(range)

Heart Rate (bpm)
(mean ± SO) (n)

Systolic BP (mmHg)
(mean ± SO) (n)

*Mann-Whitney test for continuous data and Chi-Square test for frequencies unless otherwise noted.
**Exact Chi-Square test

--

~:..
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Table 31. Baseline Laboratory Data: Liver Panel
Control AO Therapy
Group Group
(n=79) (n=222)

p value*

0.43...

0.35 :'"__

0.31

0.6 ± 0.3
(n=205)
0.5 ± 0.4
0.1-2.2

3.8 ± 0.5
(n=179)
3.8± 0.6
1.7 - 5.9

0.74
86.8 ± 43.2

(n=202)
74± 33

23 - 306
0.37

67.8± 92.0
(n=208)
33 ±45
8-660

0.11
32.8 ± 21.5

(n=207) ..
--

28±25
6 -141

0.80
38.7 ± 31.9

(n=184)
27.5 ± 28.5

7 -218
0.86

0.12 ±O.Il
, (n=200)'
0.10 ± 0.12
0.00- 0.78 :;.

0.6 ± 0.3
(n=73)

0.5 ± 0.4
0.1-1.5

3.8 ± 0.5
(n=67)

3.9 ± 0.7
1.8 - 4.9

O.13±O.Il
(n=70)

0.10 ± 0.14
0.00-0.60

84.2 ± 34.1
(n=73)
75 ±29
31-219

35.4± 19.4
(n=73)
29± 21
10-Ill

44.2 ± 55.1
(n=69)
28±26
9-425

82.3 ± 111.6
(n=73)
32± 59
9-555

262.2 ± 163.5 268.7 ± 219.7
(n=65) (n= 181)

(median ± IQR) 197 ± 136 204 ± 132
(range) 109-1021 48-2442

Total Bilirubin (mg/dL)
(mean ± SD) (n)

(median ± IQR)
(range)

Alkaline Phosphatase (U/L)
(mean ± SD) (n)

(median ± IQR)
(range)

DirecfBiliru!tin (mg/dL)
...(mean ±..£.O) (n)

(median ± IQR)
(range)

Albumin (g/dL)
(mean ± SO) (n)

(median ± IQR)
(range)

ALTt (SGPT) (U/L)
(mean ± SD) (n)

(median ± IQR)
(range) .

LDHt (UIL)
(mean ± SO) (n)

(median ± IQR)
(ranrel

GGTP (UIL)
(mean ±-SD) (n)
~ -

(median ± IQR)
(range)

ASTt (SGOT) (U/L)
(mean ± SD) (n)

tAST = Aspartate aminotransferase; ALT = alanine aminotransferase; GGTP = Gamma Glutamyl
Transferase; LDH = lactate dehydrogenase
*Mann-Whitney test
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Tables 20 - 31 comprise the routine baseline data collected during the AMIHOT II trial,

including patient demographics and medical history information, PCI specifics,

angiographic evaluations, and hematology, clinical chemistry, and liver panel data.

Collectively, these data demonstrate a lack of dissimilarity betw$eifthe Control and AO

Summary of Baseline Information and Laboratory Data

Table 32. Normal Ranges: Laboratory Data102

Panel Parameter Normal Range

Hematology WBC 3.8-10.8 klJlL
HGB Male 13.8-17.2 g/dL

Female 12.0-15.6 g/dL
HCT Male 41-50%

Female 35-46%
Platelets 130-400 klJlL

-Renal Function Creatinine 0.4-1.5 mg/dL

"
Liver Panel - Total Bilirubin 0.0-1.3 mg/dL

Direct Bilirubin 0.0-0.4 mg/dL _.
Albumin 3.5-5.0 gm/dL
Alkaline Phosphatase 20-125 U/L
AST(SGOT) ~42 U/L
ALT(SGPT) ~48 U/L
GGPT(GPT) 12-55 U/L

LDH <270 U/L

-
Therapy groups. However, stratification errors during randomjz.~tio.n did contribute to an

imbalance between the study groups with more Control subjects in the 0-3 hr time to

reperfusion group, as discussed in Section 1.8.7.3. The anticipated effect of this

imbalance would be conservative with respect to establishing superiority with AO

Therapy, because shorter time to reperfusion -is associated with improved clinical

outcom~s. Aside from this issue, the homogeneity in the baseline results provides a basis

for group comparisons in post-procedural laboratory results, surrogate endpoint data, and

safety outcomes.

1.8.7.7
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1.8.8 AO Therapy Intra-Procedural Data

AO Therapy intra-procedural data are presented in Section 1.8.8. Data-and discussion

are presented for AO Therapy arterial access infonnation, device usage_parameters,

including intra-procedural time intervals, hemodynamic and laboratory data during AO

Therapy administration, and device failures .

1.8.8;1 ..... ~ AO Therapy "Arterial Access Data

The AO Therapy procedure requires the placement of an infusiQncatheter within the

target coronary artery to perfonn the hyperoxemic infusion. Th: out~ diameter (OD) of

theinfusion catheter dictates the size ofth~ guide catheter (and therefore the size of the

arterial access sheath) used for the procedure.

During the AMIHOT II study, two catheters were used to perfonn the AO infusion: The

infusion catheter was the only qualified infusion catheter for AO Therapy at

the beginning of the study. When enrollment was approximately two-thirds completed,

an altern,tive tot~as introduced, the.... infusion catheter.

The.catheter has a slightly smaller OD than the enabling the use of

a smaller 6F guide catheter as compared to the 7F guide necessary fort~

Physicians had two arterial access options for blood withdrawal'"laio the extracorporeal

circuit. The protocol-recommended option was coaxial access, where blood was

withgrawn-through the annular space between the guide catheter and arterial sheath,

exiting the sheath sideann. To enable the pumping of blood through this annular space, a

2F size differential was required betweeq the sheath and guide catheter. Therefore, the. ..

coaxial configuration dictated a 6F/8F guide/shea~n cpmbination for th~catheter,

in contrast to a 7F/9F combination for the Jf.therequired~'\thsize was

larger than the sheaths used for index PCI arteria) access, patients randomized to AO

Therapy needed to have the index PCI sheath up-sized to an 8F or 9F sheath, depending
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on which infusion catheter was used for AO infusion. As a consequence, for physicians

who preferred not to up-size the existing index PCI sheath, the alternative blood

withdrawal configuration was to use a second 5F or 6F arterial sheath-In the contralateral

femoral artery (or another major artery if this was warranted). ~>----

Tables 33 and 34 display the arterial access data obtained for the AMIHOT II study. As

- showTI-inJ'a~le 33, 160/222 (72.1%) AO Therapy subjects had the protocol

recommended coaxial blood draw configuration, a~ compared to the remaining 62/222

(27.9%) who had the contralateral configuration. Nearly half of AMIHOT II subjects
~

required the use of a different guide catheter than the index PCI procedure, indicative of

the need to up-size the access equipment. A total of 118/222(53.2%) AO Therapy

subjects had a 9F access sheath; this choice is indicative of the preferred coaxial draw

configuration and the exclusive use ofth~catheter until later in the trial. As

shown in Table 33, the :catheter was used in 147/222 (66.2%) AO Therapy

subjects compared to 75/222 (33.8%) patients who received the infusion withth~

catheter.

Table 34 shows a comp~rison of arterial access variables for patients infused with the

vs. the _-catheters. One striking difference is that only 88/147

(59.9%) of_patients had coaxial draw access employ~-d, compared with

72/75 (96.0%) of~bJe~ts:c';;Thi~'difterertte-lscertainlY~ii€'to the option of the--
8F sheath-size with this arrangement. The desire of practitioners to avoid the 9F sheath

- -
led~~9/l47 (40.l %) _ subjects to have the contralateral configuration,

compared to only 3/72 (4.2%)_patients.

The significance of these data become more clear in the discussion of access site bleeding

events in later sections of this report. -
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Table 33. AO Therapy Procedure: Arterial Access Data
AOTherapy

Group
(n=222)

(nIN; %)

Guide Catheter Introducer Sheath
Access Site:

LFA
RFA

Sheati~Sjze:_
7F .

8F
9F
10F

Draw Sheath Approach:
Coaxial
Contralateral femoral artery

Sheath Size:
5F
6F

Guide Catheter Used for AO Therapy
Same as Index PCI procedure
Other

Hemostasis Valve:
Touhy Borst
Sure Sea]

~
Number of infusion catheters used:

1
2
3

3/222 (1.4%)
219/222 (98.7%)

55/222 (24.8%)
48/222 {21.6%)
118/222 (53.2%)

1/222 (0.5%) "

1601222 (72.1%) -
621222 (27.9%)

30/222 (13.5%)
32/222 (14.4%)

116/222 (52.3%)
106/222 (47.8 %)

84/22] (38.0%)
137/221 (62.0%)

147/222 (66.2%)
75/222 (33.8%)

213/222 (96.0%) .;

8/222 (3.6%)
- .

1/222 (0.5%)

--

~~
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72/75 (96.0%)

42/72 (58.3%)
30/72 (41.7%)

. 0/72 (0.0%)

Catheter
(n=147)

0/88 (0.0%)
87/88 (98.9%)

1/88 (1.1%)

88/147 (59.9%)Coaxial
AO Therapy AccesslDraw Sheath

<._8F
9F~· .

- 10F~·

Table 34. Sheath Size Usage in AO Therapy Procedures by Infusion Catheter Type
Infusion Catheter Type

.."..~
Cathe~)"

(n=75)~·

Contralateral
AO Therapy Access She~th

7F
8F
9F

Draw Sheath
5F
6F

59/147 (40.1%)

52/59 (88.1%)
6/59 (10.2%)
1/59 (1.7%)

30/59 (50.8%)
29/59 (49.2%)

3/25 14.0%)

3/3.D.llifO%)
0/3 (0.0%) .
0/3 (0.0%)

0/3 (0.0%)
3/3 (100.0%)

1.8.8.2 AO Cartridge Usage and AO Infusion Time

Table 3S shows detailed AO Therapy procedural data and AO Cartridge device usage

infonnation. Time interval data are displayed for the time from reperfusion (opening of

the vessel via PCI) to the initiation of AO Therapy, the duration of time elapsed from the

start to finish of AO Therapy, and the time from symptom onset to initiation of AO

Therapy, the time from symptom onset to completion of AO 1]lt'nlpy" The convention of
- .

using (me~ian ± IQR) to describe the continuous data are followed herein.

--
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Table 35. AO Therapy Procedure: Device Usage Information

Time Intervals
Reperfusion to initiation of AO Therapy (min)

(mean ± SO) (n) .

<'"{median ± IQR)
.- '(ranger
Start to- Finish of AO Therapy (min)

(mean ± SO) (n)

(median ± IQR)
(range)

Symptom Onset to initiation of AO Therapy (min).
(mean ± SO) (n)

(median ± IQR) ,
(range)

Symptom onset to completion of AO Therapy (min)
(mean ± SD) (n) '.

(median ± IQR) ,
(range)

AO Infusion Time (min)
(mean± SO)

(median ± IQR)
-(range)
:0-59 min infusion time (n/N; %)
60-89 min infusion time (nIN; %)
90 min!nfusion time (nIN; %)
>..90mitrinfusion time (nIN; %

. AOTherapy
GrotlI!--'~ "'-

(n=22~J_

57 ± 28.9
(n=214)
52± 28
18 - 240

86.5:::h 27.6
(b~212)

90±~

tf=1b7

266 ± 77.5
(n=214)

250 ± 106
10] - 540

355.6 ± 79.8
(n=214)

343.5 ± 12]
19] - 630

81.2 ± 25.5
(n=222)
90± 0
a.~~114

25/222 (1 f3%)
9/22'2 (4.1%)

165/222 (74.3%)
23/222 (10.4%)

1/222 (0.5%)
'150/222 (67.6%)

48/222 (21.6%)
20/222 (9.0%)
3/222 (1.4%) __

. 1.4 ± 0.7'·_cc ....
I ± I
0-4 -
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Table 35 (continued). AO Therapy Procedure: Device Usage Information
AOTherapy

Group __
(0=222 -

>,~

152/216 (70.4%r
512'16 (2.3%)

531216 (24.5%)
6/216 (2.8%)

318
181/31g~%)

137/318,-1.%)

42/137 (30.7%)
39/137 (28.5%)
11/137 (8.0%)

19/137 (13.9%)
3/137 (2.2%)

23/137 (16.8%

As seen in Table 35, the time delay from reperfusion of the target vessel to initiation of

AO Therapy was 52 ± 28 minutes (median ± IQR). The shortest delay was only 18

minutes, while in one case this delay was 240 minutes. The proj>alJle causes of this

variability in the titn~ interval between reperfusion and AO t~!~py~nitiationwere

additionaf~ath lab procedural issues, the requirements for protocol-specific angiographic

measitrements, and delays in AO System set up and readiness for infusion. The time

interval from symptom onset to AO Therapy initiation was 250 ± 106 minutes, and the

time interval from symptom onset to AOTherapy completion was 343.5 ± 121 minutes.

Therefore, a majority of AO Therapy subjects had been administered the experimental

procedure within the critical 6-hour window post-symptom onset.
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Table 35 also displays AO infusion time data. The protocol-prescribed infusion time was

90 minutes. The AO System is programmed to deliver this time dura~~~n of infusion with

a single AD Cartridge. However, during the AMIHOT II study, a total of 141222 (15.3%)

AO Therapy patients received less than 90 minutes infusion time. 25/2it"A.o Therapy

patients (11.3%) received less than 60 minutes of infusion time.

An arguinent-;can be made based upon pre-clinical study data (see Section 1.5.1) that 60
. - ~- .

minutes ~.fmore AO Therapy infusion time is effi~cious. Accepting this argument, that

leaves 11.3% of AO Therapy subjects who did not receive an efIecttye dose of therapy.

This is'a significanthandicap in trying to prove effectiveness in .~n agjunctive therapy.

Therefore, this issue is an important discussion point with regard to a novei therapy that

admittedly has an operatorleaming curve.

-
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1.8.8.5 AO Therapy Delivery Location

Table 35 also provides information for AO delivery location. All AMIHOT II AO

Therapy cases were initiated in the cath lab per the Instructions [or Use. However,

because the AO System is designed for limited mobile operationo in some cases patients

were transferred from the cath lab to the CCU orcath lab holding area after the

extracorporeal blood flow was initiated. Investigational sites were trained for AO System

mobile operation in the event that patients needed to be moved from the cath lab due to

resource constraints. In all, 152/216 (70.4%) AO Therapy subjects had the infusion

completed within the cath lab, while 58/216 (26.9%) were transferred to either the CCU

or cath lab holding area to complete the infusion.

1.8.8.6 AO Therapy Intra-Procedural Laboratory Assessments

Table 36 displays hemodynamic and laboratory data obtained at 30-min intervals during

AO Therapy administration, including blood pressure measurem.ent,heart rate and
~

rhythm, arterial blood gas (ABG) information, and activated dotting time (ACT). Data

are displayed at 4 time points:t = 0 (pre-infusion), 30 min, 60 min, and 90 min. ABG

data ~ere-necessary because the patient's systemic arterial p02 level is a user-supplied

input to the AO System.

The results displayed in Table 36 demonstrate that patient vital signs were remarkably

stable from the pre-infusion time point through the completion of AO Ther-apy

administration. ABG values were steady as well; the focal hyperoxemic intracoronary

infusion provided by AO Therapy does not change systemic blood gas values.
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Table 36. Hemodynamic and Laboratory Data During AO Therapyt

90 min

80.4 ± 13.9
(n= I92)
80 ± 19

41 - 119

126.4 ± 17.6
(n=192)
123 ± 20
90 -182

72.6 ± 11.8
(n=192)
71 ± 14

41 - 109

7.38 ± 0.05
(n=188)

7.38 ± 0.05
7.22 -7.61

22.7 ± 2.4
(0=188)

22.9± 2.9
15.1 - 29.3

38.9 ± 6.9
(n=188)

38.9 ± 7.7
20.3 - 68.3

139.9 ± 51.3
(n=187)

127.5 ± 62.0
63.0 - 378.0

60 min

82.1 ± 13.8
(n=196)

80 ± 18.5
50 - 124

12~19.8
(n-Co} 96)
125 ± 25
70 -186

7.37 ± 0.05
(n=196)

7.38 ± 0.06
7.21 -7.63

22.9 ± 2.4
(n=194)

23.0 ± 2.5
15.1-31.8

39.4 ± 7.1
(n=195)

39.0 ± 7.0
18.0 - 73.0

144.0 ± 57.8
(n=196)

133.3 ± 69.2
51.0-403.0

72.5 ± 12.5
-- (0=196)

71 ± 15
40 - 124

30 min

J~5.2 ± 17.3
(n=201)
124 ± 23
76 - 175

80.7 ± 13.7
(n=201)
80 ± 17

38 - 119

72.9 ± 12.9
(n=201)
72± 15

46 - 110

7.38 ± 0.06
(n=200)

7.38 ± 0.07
7.25 -7.64

22.9 ± 2.4
(0=199)

23.0 ± 2.8
14.4 - 30.2

39.2 ± 7.4
(0=200)

38.5 ± 7.6 
17.3-66.4

140.7 ± 61.1
(0=200)

125.1 ± 64.6
53.0 -452.0

78.5 ± 12.9
(n=22I)
80± 15

41 - 120

124.9..± 17.4
(n=221) .
125 ± 23
76 - 180

76.5± 15.7
(n=221)
75 ± 17

34 - 187

7.38 ± 0.06
(n=22I)

7.38 ± 0.07
7.20 -7.62

22.9± 2.5
(n=221)

22.9±2.8
14.5 - 29.5

39.2 ± 7.5
(n=22I)

39.0 ± 9.0
18.0 - 65.1

Post-Stent
(pre-infusion)

140.5 ± 72.4
(n=22I)

114.7 ± 74.7
34.5 - 460.0

97.7 ± 3.8 98.2 ± 2.2 98.2 ± 3.7 98.5 ± 1.6
(n=220) (n=195) (n=194) (n=186)

(median ± IQR) .'.1' 98.9 ± ?5 99.0 ± 1.6 . 99.0 Fl~7 99.0 ± 1.6
(range) . -62.0-100.0 85.0-100.0 62.0-100:0 91.0-100.0

(median ± IQR)
(range)

HC03 (mmollL)
(mean ± SO) (n)

(median ± IQR)
(range)

pCOz(mmHg)
(mean ± SO) (n)

(median ± IQR)
(range)

Systemic arterial pOz (mmHg)
(mean =*: SO) (n)

(median ± lQR)
(range)

O2 saturation (%)
(mean ± SO) (0)

(median ± IQR)
(range)

Diastolic BP (mmHg)
(l1Jea~.± SO) (n)

(median± iQR)
(range)

Heart Rate (bpm)
(mean ± SO) (n)

(median ± IQR)
(range)

ABG data
PH

(mean ± SO) (n)

_-Systolic BP (mmHg)
(mean ± SO}.(n).

+Ifmultiple assessments were made<'!ta given time point, the lastassessment was used for data analysis. If
pre-infusion data were missing, screening data were used to replace the missing values (if available).
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1.8.8.7 Summary of AO Therapy Procedural Data

AO Therapy is a first-of-a-kind adj~~ctive procedure administered inth~

•••.. As'expected with a novel therapy, trainedopemtors typically

- experience a learning'curve in using the AO System. Bec~use the AO=SjStCm i's designed

with conservative safety mechanisms, this learning curve may involve the use of

additional AO Cartridges before the AO Therapy set-up and operational techniques are

mastered: Th~ data presented above demonstrate that in spite of these operational

challenges, the vast majority ofAO Therapy subjects did receive the prescribed 90

minute infusion.

Early in the study, AMIHOT II investigators used onlythe~ infusion catheter

for AO delivery. As discussed above, physicians were evenly split on whether they
•

.preferred to up-size a single arterial access sheath to 9F or place a second sheath in the

contralateral femoral artery for blood withdrawal. The IDE-approved protocol change

initiated during the study to give investigators the option of the _catheter led to a

more uniform selection ofthe coaxial draw configuration, using a single 8F sheath.

Because the"-catheter is no longer available commercially, the device

labeling submitted in this PMA specifies the exclusive use ofthe TherOx-supplied

infusion catheter.

AO Therapy intra-procedural data show that patients were stabl~ and that the infusion

was well-tolerated.

1.8.9-_ Post-Procedure Iii-Hospital Evaluations

Post-procedure in-ho~pital evaluations are discussed in Section 1.8.9. These evaluations

include 24-hour laboratory values for hematology, clinical chemistry, and liver panel. In

addition, baseline - 24 hr cardiac enzyme data are presented herein.

Page 177



---------------------------------------.

TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

1.8.9.1 24-Hr Hematology and Clinical Chemistry

Tables 37 and 38 display 24-hr hematology and clinical chemistry data for both the AO

Therapy and Control groups. As shown in Table 37, both hemoglobinJhg1) and
~

hematocrit (hct) were significantly lower in AOTherapy subjects 24~ost-

procedure (p=0.0005 for both comparisons). At 24 hours, hgb levels (g/dL) were 13.6 ±

2.0 in Controls as compared to 12.9 ± 1.8 in AO Therapy subjects (data shown as median

± IQR).:SimiJarly, 24-hr hct levels (%) were 40.1 ± 5.7 in Controls as compared to 38.5

±5.9 in AO Therapy subjects. Other hematology parameters were similar between the

two groups, and while creatinine levels showed a significant difference (p=0.04), median

values were identical and this change is not clinically meaningfiiI~_-

The difference in hematocrit and hemoglobin levels can be explained partially by

referring to data cited earIierwithin this report~ Because hemoglobin and hematocrit

levels are both representations of red blood cell concentration, this discussion focuses on

hematocrit changes for ease of illustration. Table 38 shows baseline and 24-hour

hematocrit values for both study groups. As seen in the table, both the AO Therapy and

Control groups experienced a significant drop in hematocrit from baseline - 24 hrs. This

drop is due to both dilution caused by administration ofIV saline, and blood loss. To

calculate the additional incremental hematocrit decrease (hctAo), we used the following

formula:

hetAo (%) = (het (baseline AO) - het (24-hr AO)] -(het (baseline Confrol) - het (24-hr Control)]

ThuS;-Jlsirig the ,median hematocrit data from Table 38:

hctAo = [42.4 - 38.5] - [43.0 - 40.1] = 1.0%

Using median values, hctAo = 1.0%. Drawing upon the discussion presented in Section

1.8.8.2, it was noted that used AO Cartridges are discarded without attempting to return

the blood to the patient. Because human blood volume is appmximately 7.0% ofb'ody
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.
mass103

, and AMIHOT II patients were ~ 82 kg (see Table 20), AMIHOT II patients had

on average approximately 5.7 L blood volume. AO Cartridges have a priming volume of

approximately 60 ml; therefore, every discarded AO Cartridge resulted in a blood loss of

60/5700 ~ 1.1 % total blood volume, or equivalently, 0.011 x 42.4% =-fA~ of

hematocrit loss. From Table 35, 318 AO Cartridges were used for 222 A.O Therapy

subjects, or an average of 318/222 = 1.43 cartridges per case. The mean expected blood

loss (%).is thus 1.43 x 0.47 = 0.67%, thus accounting for approximately 2/3 ofhctAo

(1.0%):.- Using this estimate, it is reasonable to conclude that much of the incremental

hematocrit drop observed in AMIHOT II AO Therapy subjects was due to routine AO

Cartridge use; the rest may be accounted for through additional1!uid_loading from the

infusion, and bleeding.

From the standpoint ofpatient safety, an incremental drop of 1-2% of hematocrit

generally does not cause concern, unless this decrease caused a patient with an already

low hematocrit to falI below the desired normal range.
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Table 37. 24-Hr Laboratory Data: Hematology and Clinical Chemistry
Control AO Therapy p value*
Group Group
(n=79) (n=222)

1.1 ± 0.3
(n=209)
1.0 ± 0.3
0.5 -2.3

1.0 ± 0.3
(n=74) .

1.0 ± 0.2
0.6-2.2

,- -- -,0.23
10.9 ± 3.1 11.3±3.1 '"

(n=77) (n=211)' !.

1O.0± 3.8 10.9 ± 3.4
4.9 -18.5 4.9 -24.7

0.0005
13.6 ± 1.5 12.9 ± 1.5

(n=77) (n=211)
13.6 ± 2,0 12.9 ± 1.8
8.9-17.2 9.5 - 16.8

0.0005
40.1 ±4.l 38.1-± 4.2-

(n=76) (n=208)
40.1 ± 5.7 38.5 ± 5.9
25.8 -49.0 27.6 - 48.8

0.50
222.1 ± 65.8 227.0 ± 65.8

(n=75) (n=206t)
215 ± 72 219.5 ± 82
111 - 487 87 -494

0.04

(median ± IQR)
(range)

(median ± IQR)
(range)

Creatinine (mgldL)'
(mean ± SD) (n)

(median ± IQR)
(range)

Hematocrit (%)
(mean ± SD) {n)

(median ± IQR)
. (range)

Hemoglobin (gldL)
(mearr ± SP) (n)

(median ± IQR)
(range)

Platelets (K/~l)

(mean ± SD) (n)

WBCt (K/~l)

(mean ± SD) (n)

+WBC = White blood cells
tA single out of range value of 8 was excluded from analysis of AO Therapy platelet data
*Mann-Whitney test
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Table 38. Baseline - 24-Hr Hematocrit Data

Control Subjects
Hematocrit (%)

(mean ± SO) (n)

(median ± IQR)
(range)

AO Therapy Subjects
Hematocrit (%)
'(~ean± SO) (n)

(median ± IQR)
(range)

*Signed Rank test

Baseline

42.5 ± 3.8
(n=76)

43.0 ± 4.1
31.8-51.6

42.2 ± 4.5
(n=211)

42.4 ± 6.6
27.7 - 52.6

24Hr

40.1 ±4.1 - 
(n=76) -"

40.] ± 5;1-:-~ >.

25.8- 49.0

38.1 ± 4.2
(n=208)

38.5 ± 5.9
27.6-48.8

p value*

<0.000]

<0.0001

1.8.9.2 24-Hr Liver Panel Data

24-hr liver panel data are shown in Table 39. As seen in the table, the 24-hr results for

all parameters are highly comparable for the two groups; only one enzyme, gamma

glutamyl transferase (GGTP), shows a statistically significance difference (p=O.008).

GGTP values for both groups are within the normal expected range (see Table 32), and

the relative increase observed in this enzyme level in Control subjects at 24 hours is not

clinically significant. In addition, because the GGTP level in AO Therapy subjects was

lower, the group difference does not raise a clinical concern.
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Table 39. 24-Hr Laboratory Data: Liver Panel
Control AOTherapy p value*
Group Group
(0=79) (0=222)

Total Bilirubin (mgldL) 0.47 .--
(mean ± SD) (n) 0.8 ± 0.4 0.8 ± 0.4

(n=66) (0=200) .- ..
(median ± IQR) 0.8 ± 0.6 0.7 ± 0.5
(range) 0.2 - 2.2 0.2 -2.9

Direct Bilirubin (mg/dL) 0.29
(mean.:±: SD) (n) 0.18 ± 0.12 O.17±O.13

(n=64) (n=198)
(median± IQR) 0.20 ± 0.13 0.14 ± 0.10
(range) 0.00- 0.51 O~OO- 0.87

Albumin (g/dL) , 0.13
(mean ± SD) (n) 3.6 ± 0.5 3.5 ± 0.5

(n=64) (n=180)
(median ± IQR) 3.6 ± 0.6 3.6±0.6
(range) 1.7-4.4 1.1 - 4.5

Alkaline Phosphatase (UIL) 0.31
(mean ± SD) (n) 77.9± 29.8 77.1 ± 34.1

(n=64) (n=196)
(median ± IQR) 74.5 ± 33.5 67.5 ± 32.5
(range) 36-219 32 - 255

ASTt (SGOT) (UIL) 0.46
(mean ± SD) (n) 223.5± 154.6 209.6 ± 150.4

(n=68) (n=205)
(median ± IQR) 191.5 ± 177.5 182 ± 171
(range) 35 - 843 18 - 823

ALTt (SGPT) (UIL) 0.29
(mean ± SD) (n) 65.2 ± 36.5 60.1 ± 34.8

(n=71) (n=204)
(Il'\edian ± IQR) 61 ± 38 52 ± 45.5
(ranre) 14 - 202 8 - 178 "

GGTP (UIL) 0.008
(mean ± SD) (n) 47.5 ± 55.1 34.6 ± 30.2

(n=64) (n=179)
tnledian ± IQR) 31.5±36 24±26
(range) 7 -415 6-201

LDHt (U/L) 0.99
(mean ± SD) (n) 756.3 ± 506.6 773.4 ± 534.5

(n=66) (n=173)
(median ± IQR) 626.5 ± 534 644 ± 628
(range) 109-2745 148 - 3587

fAST = Aspartate aminotransferase; ALT = alanine aminotransferase; GGTP = Gamma Glutamyl
Transferase; LDH = lactate dehydrogenase
*Mann-Whitney test
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1.8.9.3 0-24 Dr Cardiac Enzymes

Cardiac enzyme data were collected at baseline (1'=0), 8 hours, 16 hours, and 24 hours

post-procedure. Data are shown in Table 40 for creatine kinase (CK),.-creatine kinase

MB (CK-MB), Troponin I, and Troponin T levels at each of these timeppiills.

As shown in Table 40, measured CK and CK-MB levels were comparable for the two

study grQpps at all time points. The wide range of reported enzyme levels is indicative of

the highly vafiable course of myocardial infarction in terms ofproliferating infarction.

Troponin I and T were collected for informational purposes at participating AMIHOT II
-

centers; the troponin data shown in Table 40 do not reveal clin~callymeaningful group

differences.
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Table 40. Cardiac Enzymes: Baseline (time = 0) to 24 hrs
Control AOTherapy p value*

'--Group Group
(n=79) (n=222)

Creatine kinase (CK) (lUlL) -
ohr (mean ± SD) (n) 579.1 ± 9623 496.7 ± 772.9 0.79

(n=74) (n=213) c- >.

(median ± IQR) 176 ± 398 193 ± 337
(range) 35 - 5069 25 -4498

8 br.. (mean ± SD) (n) 2546.2 ± 1718.1 2690.4 ± 2078.4 0.91
(n=79) (n=218)

(median ± IQR) 2317 ± 2273 2108 ± 3008
(range) 13.2 - 9299 7.0-9515

16 hr (mean ± SD) (n) 1767.1 ± 1184.6 1846.9 ± 1317.2 0.97
(n=78) (n=218)"

(median ± IQR) 1577 ± 1142 1590.5 ± 1827
(range) 11.8 - 6623 23.0 -7182

24 hr (mean ± SD) (11) 1202.1 ± 836.6 1301.0±931.8 0.50
(n=75) (n=209)

(median ± IQR) 1090 ± 1010 1150 ± 1134
(range) 17.7 - 4461 17.6 - 5415

Creatine kinase-MB (CK-MB)
(nglml)

Ohr (mean ± SD) (n) 60.1 ± l03.6 53.0 ± 87.4 0.84
(n=75) (n=203)

(median ± IQR) 15.0 ± 53.7 17.1 ± 47.9
(range) 03 - 471.0 0.2-527.6

8 hr (mean ± SD) (n) 286.8 ± 175.0 288.7 ± 234.7 032
(n=79) (n=217) ,

(median ± IQR) 252.0 ± 253.9 224.0 ±278.6
(range) 25.0 - 925.5 0.2"": 1496.0

16 hr (mean ± SD) (n) 175.7 ± 113.8 183.4± 177.5 0.72
(n=78) (n=216)

(median ± IQR) 148.6 ± 128.8 145.9 ± 151.3
(range) 18.7 - 605.1 0.2 - 1938.7

24 hr (mean ± SD) (n) 97.5 ± 60.8 103.0± 893 0.85
(n=75) (n=209)

(median ± IQR) 89.0 ± 96.5 83.7 ± 84.7
(range) . 12.4 -266.2 6.4 - 886.2

*Mann-Whitney test

Page 184



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

Page 185



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMlHOT II Clinical Summary Report

1.8.9.4 Hospital Stay and Discharge Information

Hospital stay and discharge infonnation are shown in Table 41. As shown in the table,

the median hospital stay was 1 day longer for AO Therapy subjects th~n-control patients

(p=O.03). The difference in ICU/CCU stay was not statistically signifjcaP.BP=O.27).

Approximately two-thirds of study subjects were discharged home after completing their

hospital stay.

Table 41. Hospital Discharge Infonnation

0.03

0.27

0.03

0.70**

0.57**

p value*

3.5 ± 6.4
(0=221)"

2.0±4.0
0~88

3.0 ±2.0
(0~221)

3.0±2.0
0-20

5.7 ± 6.9
(n=222)
5.0±4.0
0-93

3/222 (l.40/0}
2/222 (0.9%)
1/222 (0.5%)

AOTherapy
Group
(0=222)0

Control
Group
(n=79)

4.7 ± 4.1
(0=79)

4.0±4.0
1 - 23

2.7 ± 1.4
(0=79)

2.0 ± 1.0
0-9

2.7± 3.7
(n=79)

2.0 ± 4.0
0-21

0179 (0.0%)
0179 (0.0%)
0179 (0.0%)

(mediao ± IQR)
range

Patient discharged to: (n/N; %)
Home . 51179 (64.6%) 142/222 (64.0%)
EKtended care facility 15179 (19.0%) 47/222 (21.2%)
Patient died 0179 (0.0%) 3/222 (1.4%)
Other 13179 (16.5%) 30/222 (13.5%)

(median ± IQR)
range

Days in step-down unit
(mean ± SD) (0)

(median ± IQR)
raoge

Days in ICU/CCU
(mean ± SD) (0)

AICD placement during
hospitalization (any) (nfN; %)

Prophylactic
Therapeutic

Days in hospital
(mean ± SD) (0)

*Mann-Whitney test for continuous variables or Chi-Square test for frequencies unless otherwise noted.
**Exact Chi-Square or Fisher's Exact test
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1.8.9.5 Summary of In-Hospital Post-Procedural Data

Post-procedural in-hospital data for'the AMIHOT II trial included laboratory assessments

for hematology, clinical chemistry, and liver function assessed at 24 h()urs,- cardiac

enzyme collection at 8 hour intervals up to 24 hours post-procedure, and h~gpital stay
. - !-

assessments. Results from these evaluations showed that both the Control and AO

Therapy groups experienced a drop in hematocrit and hemoglobin levels over 24 hours;

the incremental drop observed in AO Therapy subjects correlates with AO Cartridge use.

Despite the relative drop in these measures, both r~mained within normal clinical range

for AO Therapy subjects at 24 hours post-procedure.

No noteworthy differences were observed between Control and .AB- Therapy in 24

comparisons of other assessments. A statistically significant increase in hospital stay of

one additional day was observed in the AO Therapy group. The length of stay in the

ICU/CCU was comparable. The overall difference of one day may be attributed to

conservative treatment for subjects undergoing the experimental therapy, because

investigators and staff were not blinded to the patient assignment.

ST-segmentresolution monitored via continuous ECG up to 24 hours post-procedure is

addressed separately in Section 1.8.11.

1.8.10 Primary Effectiveness Endpoint: Infarct Size ~y SPECT Imaging at

14 Days

..r-,
,,

The primary effectiveness endpoint for the AMIHOT II study was based upon infarct size

measurement by 14(±7)-day SPECT imaging. Details regarding the collection of SPECT

imaging data and.analysis by the independent at the

_ are"provided in Section 1.7.9.5.

Infarct size results are shown below for both the ITT and PP samples as described

previously. The presentation of these data is structured, so that.results are shown-first for
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the AMIHOT II trial alone and then in the context ofthe Bayesian hierarchical model for

the combined analysis of the AMIHOT I and II results.

1.8.10.1

1.8.10.1.1

AMIHOT II Infarct Size Results

ITT Analysis of AMIHOT II Data

Results are shown in Table 42 for AMIHOT II infarct size results for the ITT analysis.

This table represents a secondary analysis of data based upon a frequentist paradigm.

Because the AMIHOT II study was designed and Jlowered within the context of Bayesian

hierarchical modeling of both AMIHOT I and II data, evidence of superiority was not

required or expected from AMIHOT II data alone. Table 42 slIo~ available results for

all evaluable subjects, irrespective of the measurement time window. Referring to Table

18,72/79 (91.1%) Control subjects and 209/222 (94.1%) AO Therapy subjects had

SPECT scans that were submitted to the core laboratory and were of sufficient quality to

pennit infarct size measurement. The results shown in Table 42 are based on these

evaluable data.

Infarct size results are displayed in Table 42 as median ± IQR for all subjects, and for

key patient subsets of interest. Patients were categorized for the purposes of exploring

the effects of time to reperfusi<;m, infarct location within the target LAD vessel, age,

gender, prior MI, diabetes, pre- and post-PCI TIMI flow grade, paseline LVEF, stent type

(BMS or DES), AO Therapy infusion time, the number ofAO Cartridges used, the choice

of infusion ~atheter, and geographic locati~n. Two-sided p values were calculated for

individual comparisons using the Mann-Whitney test; interaction p values for patient

subSets were calculated using two-way ANOVA with infarct size results expressed on the

log-transfonned scale (In (infarct size + 10)). These p values should be interpreted

cautiously because these comparisons were not corrected for multiple comparisons.
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Table 42 shows that infarct size was 26.5 ± 35.5% in AMIHOT II Control patients, as

compared to 20 ± 31 % in AO Therapy patients (p=0.1 0). Although the AMIHOT II trial

was not powered to demonstrate superiority, this 6.5% absolute reduction in median

infarct size shows a trend toward establishing superiority of AO Therapy. The Bayesian

hierarchical model that incorporates data from the AMIHOT I trial i's pres~nted later in

this section and supports this result.

Table 4i'sho-}Vs that shorter time to reperfusion (0-3 hrs vs. >3 - 6 hrs) appears to favor

AO Therapy subjects as well; Control subjects with 0 - 3 time to reperfusion had

significantly larger infarct size (32 ± 35%) as compared to AO Therapy subjects (14 ±

27%; p = 0.004). This result is consistent with the previously disgtssed AMIHOT I

results, for which shorter reperfusion times on a longer time scale (0-6 hrs. vs. > 6 hrs)

favored AO Therapy subjects as well. However, because the AMIHOT II Control group

.is stratified into small sample sizes for these comparisons, no firm conclusions can be

drawn from these data.

Subjects with target vessel lesions located more distally in the LAD vessel appeared to

show a stronger treatment effect as well; Control subjects with non-proximal LAD

lesions had larger infarct size (21.5 ± 30%) as compared to AO Therapy subjects (14 ±

26%; p = 0.017). Results for patients older than the median age of 60 years also favored

AO Therapy; Control subjects older than 60 had greater infarct size (29.5 ± 36%)

compared to AO Therapy subjects (19 ± 32%; P = 0.031)..

Small sample size caveats apply to these qualitative comparisons of patient subsets, but

the results are suggestive of a treatment effect from the adjunctive use of AO Therapy

that is more effective in patients with shorter time to primary intervention, with more

available circulation for the convective transfer of hyperoxemic blood flow. The results

on the second page of Table 42, showing that patients with greater TIM! flow (as
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measured by the core lab) have greater infarct size reduction with AO Therapy, is also

supportive of the general mechanism-of action.

None of the patient subgroups examined in Table 42 showed a statistically_significant

increase in infarct size in the AO Therapy group.

No trend was observed in infarct size in patients receiving less than 60 minutes of

infusion,)ut an examination of the AO Therapy-specific procedural variables in Table

42 yields the fesult that infarct size may increase with the use ofadditional cartridges.

While these results must be interpreted cautiously aue to small cell sizes, the findings

highlight the importance of receiving an effective duration of AO infusion without

interruptions and delays that result from multiple cartridge use. -
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Table 42. Infarct Size at 14 Days (% of Left Ventricle), Evaluation ofInfarct Size for
AMIHOT II ITT Analysist

(infarct size values presented as median data with interquartile range (IQR))
Control AO Therapy p value*
Group Group ..
(n=79) (n=222) -_ ~~

(median ± IQR) (median ± IQR)'Y;-
(n) (n)

0.10
0.3

0.06
0.7

0.026
0.004

0.6
0.059

0.9
0.009
0.11
0.9

0.017
0.11
0.9

0.03]
0.2
0.3

0.044
0.9
0.7

0.13
0.7
0.8

0.09

32 ± 32 (n=19)
]9 ± 29 (0=189)

21 ± 30 (0=101)
]9 ± 32 (0=108)

]4 ± 27 (n=88)
26 ± 32 (n=121)

25 ± 32 (n=117)
14 ± 28 (n=92)

20 ± 31 (0=167)
20.5 ± 23 (n=42)

30 ± 33.5 (n=100)
14 ± 26 (n=109)

15.5 ± 30.5 (0=96)
24 ± 30 (n=113)

24 ± 36 (n=65)
38 ± 27 (0=7)

28 ± 37 (n=35)
23 ± 35 (37)

37 ± 39 (n=6)
24 ± 36 (n=65)

32 ± 35 (n=41)
21 ± 30 (0=31)

31 ± 35 (0=37)
24 ± 35 (n=35)

20 ± 35 (n~42)

29.5 ± 36 (n=30)

29.5 ± 36 (n=34)
21.5 ± 30 (n=38)

26.5 ± 35.5 (n=72) 20 ± 31 (n=209)All Patients
Tim~ strata (randomized)

o~~lirs 1:9 reperfusion
> 3 hrs to reperfusion

Time strata (actual)
0-3 hrsto reperfusion
> 3 hrs to reperfusioo

Infarct location (randomized)
Proximal LAD
Non-proximal LAD

Infarct location (actual)
Proximal LAD
Non-proximal LAD

Age
Age < pO (median)
Age :2: 60 (median)

Gender
Male
Female

Prior Myocardial Infarction
Prior MI
No PriorMI

Diabetes
Diabetic (Type lor II) 20 ± 39 (n=lO) 21 ± 2t>:5 (n=32)
Non-diabetic . 28±35 (n=61) 19~5±31\n=172)

fAvailable data for ITT patients analyzed as per Statistical Analysis Plan
*two-sided p ~alue calculated using Mann-Whitney test; interaction pvalues shown in bold calculated
using~-way ANOVA on the log-transformed scale
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Table 42 (continued). Infarct Size at 14 Days (% of Left Ventricle), Evaluation of
Infarct Size for AMIHOT II ITT Analysist

(infarct size values presented as meolan data with interquartile range (IQR»
Control AO Therapy p value*
Group Group

(n=79) (n=222) ~

(median ± IQR) (median ± IQRf-.:-
(n) (n)

NA
NA
NA
NA
NA
NA
NA
NA
0.5
0.5

0.10

0.10
0.5

0.033
0.3

0.030
0.9
0.7
0.3
0.8
0.2

0.15
0.2

0.09
0.9

21 ± 31 (0=117)
19 ± 27 (n=90)

26 ± 18 (0=21)
20 ± 31 fn=181)

29 ± 28 (n=69)
14 ± 30 (0=116)

26.5 ± 30 (0=154)
6 ± 19 (0=34)
2 ± 17 (0=15)
4 ± 19 (0=49)

43 ± 36 (0=5)
24 ± 37 (0=59)

31 ± 27 (n=35)
18 ± 34 (n=35)

31.5 ± 34 (0=46)
24.5 ± 27 (0=10)

8 ±30 (0=10)
19 ± 28.5 (0=20) ,

33 ± 23 (0=29)
18.5 ± 29.5 (0=36)

Pre-PCI TIMI flow gradet

Oil
II'~'

III
WIll

Post-PCI TIMI flow gradet

O-II
III

Baseline LVEF§
LVEF<40%
LVEF'2: 40%

Stent Type
DES¥
BMS¥

AO Therapy variables:
< 60 min AO infusion NA 19 ± 43 (n=20)
2: 60 :s 90 min AO infusion NA' 20 ± 27.5 (n=168)
> 90 min AO infusion NA 31 ± 36 (n=21)
I Cartridge NA 17 ± 26 (n=141)
2 Cartridges NA 22 ± 34 (n=45)

•

2 'd es NA 31 ±35(n=23)
". . ,Catheter NA 17 ± 34.5 (n=136)

. atheter . NA 24 ± 23 (n=73)
Site Location -

US 29.5 ± 36 (n=30) 26 ± 31 (n=85)
OUS 23.5 ± 34 (n=42) 17 ± 26.5 (0:q24)

fAvailable data for ITT p.atients analyzed as per Statistical Analysis Plan
~Angiographic:.9.9re laboratoryJlssessment
§Inve-;tigator assessment
¥nES = drug-eluting stent; BMS =Bare metal stent
*two-sided p value calculated using Mann-Whitney test; interaction p values shown in bold calculated
using 2-way ANOYA on the log-transformed scale
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1.8.10.1.2 PP Analysis ofAM~~OT II Data

Table 43 shows infarct size results for the AMIHOT II Per Protocol (PP) analysis. This

pre-specified analysis was described previously in Sections 1.8.3 and 1.8.6.~ The PP

,"Sample ~izes fQr SPECT infarct size evaluation were n=69 for the C~nt~~f-;roup and
' ...... _.~,_ .'. - 4 ..,,:. "",

n;:;;175for the AO Therapy group.
'\ .

. .
As seen in Table 43, the infarct size reduction observed in AO Therapy subjects in the

PP analysis was larger than in the ITT analysis. Centrol subjects had a larger infarct size

(28 ± 36%) than AO Therapy subjects (20 ± 28%), representing'an absolute infarct size

reduction of 8% (p = 0.06). This infarct size reduction is greai'er.-in magnitude than the

results seen in the ITT analysis in Table 42, and is anticipated because of the relatively

high number offailure-to-treat AO Therapy subjects who did not receive an effective

duration of AO infusion. Because these subjects are by definition excluded from the PP

analysis, the treatment effect of AO Therapy is magnified/in Table 43.

The analysis of patient subgroups in Table 43 shows the same qualitative trends observed

in the ITT analysis data ofTable 42.
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Table 43. Infarct Size at 14 Days (% of Left Ventricle), Evaluation of Infarct Size for
'AMIHOT II PP Analysist,..
(infarct size values presented as median data with interquartile range (lQR))

Control AO Therapy p value*
Group Group - '
(n=69) (n=] 75) '.. __~

(median ± IQR) (median ± IQR) T:-

(n) (n)
0.06
0.5

0.08
0.4

0.047
0.004

0.8
0.07
0.9

0.007
0.2
0.6

0.029
0.17
0.8

0.026
0.4

0.13
0.08
0.9
0.5

0.09
0.8
0.6

0.052

22 ± 32 (0=93)
14 ± 27 (0=82)

]9 ± 28 (0=142)
21 ± 19 (n=33)

3] ± 29 (n=16)
19 ± 27 (0=158)

14 ± 26 (n=73)
24 ± 32 (n=] 02)

2] ± 28 (0=8])
] 8.5 ± 31 (0=94)

16 ± 28 (n=79)
2] ± 26.5 (n=96)

28.5 ± 33 (0=82)
14 ± 26 (n=93)

28 ± 36 (n=69) 20 ± 28 (n=] 75)

32 ± 35 (n=4])
20 ± 29 (n=28)

21.5 ± 34 (n=34)
28 ± 39 (n=35)

37± 39 (n=6)
24.5 ± 37 (n=62)

28 ± 37 (n=33)
25 ± 35.5 (n=36)

3] ± 35 (n=37)
24.5 ± 35 (n=32)

3] ± 36 (n=33)
2] ± 29.5 (n=36)

24.5 ± 36.5 (n=64)
40 ± 17 (n=5)

All Patients
Time,strata (randomized)

o-Birs t~ reperfusion
> 3 - 6 hrs to reperfusion

Time strata (actual)
0-3 hrs to reperfusion
> 3 hrs to reperfusion ._

Infarct location (randomized)
Proximal LAD
Non-proximal LAD

Infarct location (actual)
Proximal LAD
Non-proximal LAD

Age
Age < 59 (median)
Age 2 59 (median)

Gender
Male
Female

Prior Myocardial Infarction
Prior MI
NoPriorMI

Diabetes
Diabetic (Type I or II) 20 ± 39 (n=10) 20.5 ± 34'(n=26)
Non-diabetic 28 ± 36 (n=58) 19.5± 27 (n=144)

fAvailable data for PP patients analyzed as per Statistical Analysis Plan
*two-sided p ~alue calculated using Mann-Whitney test; interaction p values shown in bold caloplated
usin~-way ANOVA on the log-transformed scale
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Table 43 (continued). Infarct Size at 14 Days (% of Left Ventricle), Evaluation of
Infarct Size for AMIHOT II PP Analysis t
(infarct size values presented asmedTan data with interquartile range (IQR»

Control AO Therapy p value*
Group Group
(n=69) (n=I75)

(mediao ± IQR) (median ± IQR)~ --.;=-

(n) (n)
0.2

32 ± 37 (n=43) 24.5 ± 27 (n=I30) 0.24
24.5 ± 27 (n=I 0) 6 ± 24 (n=25) 0.056

8 ± 30 (n=IO) 3 ± 17 (n=I4) 0.4
19 ± 28.5 (n=20) 4 ± 21 (n=39) 0.048

0:6
43 ± 36 (n=5) 31 ± 27 (0~I8) 1.0

24.5 ± 37 (n=56) 19.5 ± 30 (rr=_~5.0) 0.14
0.9

36.5 ± 22 (n=28) 26 ± 26 (0=61) 0.10
18 ± 30 (n=35) 14 ± 30 (0=99) 0.15

0.2
3I ± 27 (n=33) 21 ± 33 (n=IOO) 0.059

18.5 ± 34 (n=34) 20± 26 (n=73) 0.8

NA NA NA
NA 19 ± 27 (n=I59) NA
NA 26 ± 36.5 (n=I 6) NA
NA 17 ± 26 (n=I26) NA
NA 22 ± 34 (0=37) NA
NA 30.5 ± 22 (n=I2) NA
NA I7±3I (n=IlI) NA
NA 23 ± 20.5 (0=64) NA

~ - 0.7
28 ± 36 (n=29) 23 ± 33 (0=:074) _ 0.3

0.09
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1.8.10.1.3. Imputation of Missing Infarct Size Data

Reasonable efforts were made to obtain complete data for all patients; however, missing

observations did occur due to patients lost to follow-up or noncompliance with required

assessments. In order to account for this, and to be able to perform~ l~~analysis on

the primary-outcomes, the missing outcomes were imputed.

In addition, to evaluate the impact of data imputation on the outcomes, a secondary

analysis ignoring missing responses also was conducted, as shown in the previous

section. Table 44 shows the infarct size results for the AMIHOT II study with and

without the effects of imputation. As seen in the table, the overall impact of the

additional imputed data is minor. The AMIHOT II study result~ ushtg only available data

show an absolute median infarct size reduction of 6.5% in the AO Therapy group. Using

the eailtnnd order imputation methods described above, the associated infarct size·

reductions are 6.0% and 6.7%, respectively, in good agreement with the non-imputed

results.
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Table 44. Infarct Size at 14 Days (% of Left Ventricle), Frequentist Evaluation of Infarct
Size for ITT Analysis, Sensitivity ofImputation Methodst . .
(infarct size values presented as median data with interquartile range (lQR»

Control AO Therapy P value*
Group Group

(median ± IQR) (median ± IQR) ,~ __
(n) (n) T;-

.,

No imputation (available data) 26.5 ± 35.5 20 ± 31 0.1 0
(n=72) (n=209)

1sl OJ;de~.Imputation 26.3 ± 35.5 20.3 ± 30.9 0.10
(n=79) (n=222)

2nd O€d~mputation 26.9 ± 35.3 20.2 ± 30.8 0.07
. (n=79) (n=222)

tAnalysis performed three ways: No imputation, ISl order imputation, 2nd ord,er imputation methods.
*Two-sided p value calculated using Mann-Whitney test.

1.8.10.2 Analysis of AMIHOT I and II Infarct Size Data-Using Simple Pooling

Prior to presenting the results of the Bayesian hierarchical model for infarct size

reduction, additional analyses are presented herein for the combined analysis of

AMIHOT II infarct size data and AMIHOT I anterior < 6 hr patient infarct size data.

This model provides an idealized scenario for combining trial data for the subgroup of

interest. The Bayesian hierarchical model conservatively considers other AMIHOT I

patient subgroups (i.e. non-anterior infarcts and> 6 - 24 hr infarcts), so this pooled

model can be thoughtof as a simplified construct, but one that is instructive with respect

to understanding the magnitude of the treatment effect in the target population.

A correction for study level has been made to account for the overall baseline differences

in the AMIHOT I and II infarct size results. This pooled analysis is shown in Tables 45- .,.~.

and 46 for the ITT and PP samples, respectively.

As shown in Table 45, this pooled analysis shows an absolute infarct size reduction of

6.5%, from 25 ± 35% in the Control group to 18.5 ± 31 % in the AO Therapy group

(p=O.023). The magnitude of the treatment effect is equivalent to the overall reduction

observed in the AMIHOT II study, as presented in Table 42. The patient subgroup data
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are infonnative, and show where clear trends are evident in favor of a stronger treatment

effect. As observed in the AMIH01C-II data alone, the pooled analysis shows that the

treatment effect is strongest in patients older than median age (59 yrs) (p=O.013), female

subjects (p=O.028), patients with no prior MI (p=O.026), non-diabetic patieI!Js (p=O.005),

patients with pre-PCI TIMI flow grade = 2 or 3 (p=O.002), patients with p~st-PCI TIMI

flow grade = 3 (p=O.Ol), and patients with baseline LVEF < 40% (p=O.034). While these

results m:e exploratory in nature, it is noteworthy that no. patient subgroups exhibited a

statistiCifll¥~sj"gnificant negative treatment effect, and that some of the patient subgroups
. ,

representing high-risk patients had smaller infarcts with AO Therapy.

As shown in Table 46, the AMIHOT I and II pooled PP analysis is consistent with the

overall findings shown in Table 43. Table 46 shows that absolute infarct size reduction

in the pooled analysis is 8%, from 26.5 ± 36% in Control subjects to 18.5 ± 30% in AO

Therapy subjects (p=0.017).

While the pooled analysis is not the primary analysis model for the AMIHOT II study,

this analysis is a fair representation of the treatment effect size, in terms of the percentage

infarct size reduction observed in patients with anterior infarction treated with PCI within

6 hours.
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Table 45. Infarct Size at 14 Days (% of Left Ventricle), Pooled Evaluation ofInfarct
Size for AMIHOT I anterior < 6 hrand AMIHOT II ITT Analysist

(infarct size values presented as median data with interquartile range (lQR»
Control AO Therapy p value*
Group Group-

(n=132) (n=274) :_ -
-~

(median ± IQR) (median ± IQR)
(n) (n)

0.023
0.7

.055
0.2
0.2
0.4

0.017
0.16
0.16

0.013
0.9
0.8

0.028
0.15
0.6

0.007
0.007

0.3
0.001
0.18
0.4

0.012
0.6

0.034
0.19

27.5 ± 33 (n=10)
18 ± 31 (n=248)

23.5 ± 31 (0=95)
12.5 ± 28 (11=139)

19.5 ± 31 (0;;203)
15.5 ± 28 (n=55)

30.5 ± 34 (n=23)
17.5 ± 30 (n",,234)

18.5 ± 29 (n=119)
18.5 ± 33 (n=139)

11.5±27(n=112)
24 ± 33 (n=146)

21.5 ± 32 (0=207)
2.5 ± 13.5 (0=51)

19.5 ± 25.5 (n=36)
17.5 ± 31 (n=217)

25 ± 35 (n=124) 18.5 ± 31 (n=258)

19.5 ± 37 (n=57)
26.5 ± 28 (n=67)

19.5 ± 30 (n=65)
27.5 ± 37 (n=59)

27.5 ± 32 (n=97)
17.5 ± 38 (n=27)

33.5 ± 26 (n=59)
16.5 ± 27 (n=57)

14.5 ± 20 (n=ll)
26.5 ± 36 (n=I13)

41.5 ± 41 (0=11)
23 ± 33.5 (n=112)

23.5 ± 35 (0=107)
31.5 ± 33 (n=17)

14.5 ± 30 (n=16)
27.5 ± 34 (0=107)

All Patients
Time strata (actual)

o-=:lm-s tQ reperfusion
>.3 .hrsJo reperfusion

Age
Age < 59 (median)
Age ~ 59 (median)

Gender
Male
Female

Prior Myocardial Infarction
PriorMI
No PriorMI

Diabetes
Diabetic (Type I or II) .
Non-diabetic

Pre-PCI TlMI flow grade:l:
Oil
WIll

Post-PCI TIMI flow grade:l:
0-11
III

Baseline LVEF§
LVEF <40%
LVEF~40%

AO Therapy variables:
< 60 min AO infusion NA 13.5 ± 42.5 (n=24) NA
> 60 < 90 min AO infusion NA 18.5 ± 28 (n=213) NA
;yo ~iflAo infusion NA 29.5 ± 36 (n=21) NA

Site :tocation 0.8
US 28.5 ± 37 (n=55) 22.5 ± 30 (n=110) 0.164
OUS 21.5 ± 31 (n=69) 15 ± 28.5 (0=148) 0.06

tAvailable data for ITT patients analyzed using pooled AMIHOT I and II data with study level correction
tInvestigator assessments
§Baseline LVEF assessed by ECHO core lab in AMIHOT I, by investigator in AMIHOtlI
*Two-sided p value «alculated using Mann-Whitney test; interaction p values shown in bold calculated
using 2-way ANOVA on the log-transformed scale
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Table 46. Infarct Size at 14 Days (% of Left Ventricle), Pooled Evaluation ofInfarct
Size for AMIHOT I Anterior < 6 hr and AMIHOT II PP Analysist

(infarct size values presented asmedilln data with interquartile range (IQR»
Control AO Therapy
Group Group p value*

(n=121) (n=219) _
(median ± IQR) (median ± IQR1" ...-:--

(n) (n)
0.017
0.9
0.07
0.13
0.19
0.4

0.013
0.2

0.10
0,028
0.9
0.6

0.026
0.2
0.8

0.005
0.012

0.2
0.002
0.14
0.3

0.01
0.5

0.015
0.2

21 ± 29 (0=176)
2.5 ± 15.5 (n=43)

22.5 ± 31 (0=85)
12.5 ± 28 (>11=119)

29.5 ± 35 (0=20)
18.5 ± 30 (0=198)

-
19.5 ± 30 (n"".173)

17 ± 28 (0=46)

19 ± 26.5 (n=104)
18.5 ± 31 €0=1l5)

12.5 ± 27 (n=93)
22.5 ± 34 (0=126)

19.5 ± 34 (0=30)
18.5 ± 30 (0=184)

27.5 ± 33 (0=10)
18.5 ± 30) (0=209)

12.5 ± 16 (n=9)
27 ± 36 (0=112)

35 ± 23 (0=58)
15.5 ± 28 (0=56)

28 ± 33 (0=94)
17.5 ± 38 (0=27)

20 ± 30.5 (0=64)
27.5 ± 37 (0=57)

19.5 ± 37 (n=57)
27 ± 29.5 (0=64)

41.5 ± 41 (0=11)
23.5 ± 34 (0=109)

26.5 ± 36 (n=121) 18.5 ± 30 (n=219)

23.5 ± 35 (0=106)
31.5 ± 37 (0=15)

14.5 ± 30 (0=16)
27.5 ± 34.5 (n=104)

All Patieots
Time strata (actual)

o~ 3 JyS to reperfusioo
> 3his-to reperfusioo

Age· "'..,
Age < 59 (mediao)
Age 2 59 (mediao)

Gender
Male
Female

Prior Myocardial Infarction
Prior MI
NoPriorMI

Diabetes
Diabetic (Type I or II)
Noo-diabetic

Pre-PCI TIMI flow gradet

0/1
IIIIII

Post-PCI TIMI flow gradet

O-II
III

Baseline LVEF§
LVEF <40%
LVEF::: 40%

AO Therapy variables:
< 60 min AO iofusion NA NA NA
::: 60.:::: 90 min AO infusioo NA 18.5 ± 30 (0=203) NA
> 90~ AO iofusion NA 24.5 ± 36.5 (n=16) NA

Site~ocation 0.9
US 28.5 ± 37 (n=54) 21.5 ± 33 (n=97) 0.10
OUS 21.5 ± 31 (n=67) 15.5 ± 27 (0=122) 0.07

fAvailable data for ITT patients analyzed using pooled AMIHOT I and II data with study level correction
~Investigator assessments
§Baseline LVEF assessed by ECHO core lab in AMIHOT I, by investigator in AMIHOT II
'"Two-sided p value calculated using the Mann-Whitney test; interaction p values shown in bold calculated using 2-way
ANOVA on the log-transformed scale
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1.8.10.3

1.8.10.3.1

Bayesian Analysis of Infarct Size Results: AMIHOT I and II

Background of Bayesian Model for Effectiveness

For simplicity of this evaluation, it was necessary to develop a transformati<;m of the

primary endpoint infarct size that would, to a degree, remove the ske;n~'s~-ofthe data

(which includes a number of exactly zero values). Transformations of the form Y =

10g(X'-t:<c~ were considered, where "log" denotes the natural logarithm. Consideration of

a wide varrety of choices for c gave reasonable approximations of normality, and
,

extremely similar statistical inference, but a value of c=10 was chosen based on the

distribution of the AMIHOT I trial data in designing the AMIH_OT II study. It is useful to

present backtransformed results from the Bayesian model; this was done using the well-

1m h . f . 105own tec mque 0 smearIng -.

The AMIHOT II trial enrolled anterior infarct patients with times to reperfusion of less

than or equal to 6 hours (LT6). The previous AMIHOT I study can be regarded as being

composed of 4 mutually exclusive subgroups: anterior/LT6, anterior/GT6, non

anterior/LT6, non-anterior/GT6. The Bayesian hierarchical model was used to analyze

both the AMIHOT I data and the AMIHOT II results. In this model, the posterior mean

effect size in any particular subgroup is shrunk towards the overall mean. This procedure

gives a formal methodology to account for the reduction of the target population. The
.) -

model also includes random study effects. As a result, if the difference between the AO

Therapy and Control means for the AMIHOT II study was different from that seen in the

AMlHOTltrial, the analysis would not permit a high degree of borrowing. This allows

the type I error to be kept to a reasonable level even though the prior information is

centered over a favorable outcome. The log-transformed values (as discussed above) in

each subgroup are assumed to be normally distributed with a mean and standard

deviation specific to the subgroup-treatment (AO Therapy versus Control) combination.

The effectiveness endpoint was considered to have been met if.there was high posterior
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probability (more than 95%) of superiority in the AMIHOT II trial conditional on the

effectiveness data from both trials.. --

1.8.10.3.2 Results of Primary Analysis

Table 47 shows the results for the Bayesian analysis of infarct size reduction using the

pre-specified hierarchical model described in the Statistical Analysis Plan. The data were

transfel1Jl,.ed as described above in order to remove some degree of skewness. Table 47

shows the~ontrol and AO Therapy group infarct size results as (mean ± SE) on this
~

logarithmic scale. Sample sizes are provided for both the AMIHOT I and II studies. For

discussion purposes, this model is referred to as MI.

The important output of the Bayesian hierarchical model is the posterior probability of

superiority, which indicates the degree of certainty that the AO Therapy group infarct

size is smaller than that ofthe Control group. The study endpoint required that the

posterior probability of superiority be greater .than 95.0%, taking into account data from

all ITT subjects, and providing for imputation of data for subjects without a readable

SPECT scan. The 2nd order imputation analysis. factors in the most background

information about the patients missing data and is considered the primary analysis result.

The results of the infarct size analyses in Table 47 demonstrate that the study endpoint

was met successfully for the ITT analysis, with or without impu!ation; the posterior

probability of superiority = 95.1 % using available data without imputation, 95.5% using

Ist order imputation, and 96.9% using 2nd order imputation. Furthermore, the results are
;r-- .

statistically significant in the PP analysis as well, in spite of a reduction in the sample

size. The PP analysis posterior probability of superiority was 95.2%. No imputed results

are necessary for PP analysis, which as defined does not include missing data because

acquiring a readable SPECT scan is a criterion for inclusion.
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Sufficient Monte Carlo simulations were performed to ensure one-tenth-of-one-percent

precision for these calculated posterior probabilities.

Control AO Therapy Difference# Posterior
Group Group (± SE) Probability

(mean ± SE) (mean ± SE) of
(n§) (n§) Superiority*

ITT Analysis'
No imputation (available data) 3.42 ± 0.06 3.30 ± 0.04 -0.12 ± 0.07 95.1 %

(n=52/68; 72) (n=49/71; 209)
1st Order Imputation 3.42 ± 0.06 3.30 ± 0.04 -0.12 ± 0.07 95.5%

(n=53/79; 79) (n=52/81; 222) -
2nd Order Imputation 3.43 ± 0.06 3.30 ± 0.04 ~'O.13 ± 0.07 96.9%

(n=53/79; 79) (n=52/81; 222)
pp Analysist 3.40 ±0.06 3.28 ± 0.04 -0.12 ± 0.07 95.2%

(n=52/68; 69) (n=44/65; 175)

1.8.10.3.3 Sensitivity Analysis: Alternative Prior Assumptions for Pre-specified

Bayesian Model

A sensitivity analysis was conducted on the Bayesian primary effectiveness endpoint....
evaffiation by varying two of the assumptions for prior distributions on the

hyperparameters. The first model of these alternative models (M2) changes the prior

distribution for the standard deviation of the study random effects in the control group.

This change allows the average control infarct size to be more variable between

AMIHOT I and II. The second of these alternative models (M3) makes a similar change
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to the prior distribution for the standard deviation of the study treatment effects. This

change allows the treatment effect to-be more variable between AMIHOT I and II.

Results using these alternative models are presented below in Tables 48 and 49. Results

for M2 are shown in Table 48. The net effect of the parameter adjustme9;t=in this model

as compared to Ml is to allow for more variability in Control group infarct size. Because

the AMIHOT II trial featured larger infarct size results than the AMIHOT I study, the M2

value for this.parameter is more appropriate than the setting in the pre-specified Ml
,...

value. In particular, the prior distributions used in M 1 put very little weight on the

possibility of a Control group infarct size for AMIHOT II ofhig-her than 25%, whereas

the M2 model allows for this amount of variation in the two studi~~. Results from M2

produce higher posterior probabilities of superiority than the pre-specified model MI.

The posterior probabilities of superiority for the ITT analyses are 96.6%, 96.9%, and

97.9% for available data, 1st order imputation, and 2nd order imputation, respectively.

Results for the M2 PP analysis yield a posterior probability of 96-.4% that infarct size is

smaller in the AO Therapy group.

Results for M3 appear in..Table 49. The net effect of the parameter adjustment used to

construct M3 is conservative; as such, there is a slight reduction in the calculated

posterior probabilities in M3 as compared to M1, as seen in the table.

In order to gauge the appropriateness of models M1, M2, and M3, the Deviance

Information CriterionJ06 was calculated. The Deviance Information Criterion (DIC) is a

mea~ure oTmodel fit, with smaller values corresponding to better fit of the model to the
- .

data. DIC calculations in a multiple imputation setting are not straightforward, but for

the available data, model M2 had the strongest support in the data (DIC = 974.8), .

followed by model Ml (DIC = 975.1), and then model M3 (DIC = 975.2). Thus, the

model fit is slightly preferable in M2, and this is also the model that gives reasonable a
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priori possibility for the Control group infarct size to be greater than 25% in the

AMIHOT II study.

TabJe 48. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of Primary
Endpoint, Sensitivity of Imputation Methodst: Model M2 (Allows More VaJiability
Between Studies in Control Group Levels) ---~ ~

(infarct size values presented on log-transfonned scale with mean and standard error (SE»
Control AO Therapy Difference# Posterior
Group Group (± SE) Probability

(mean ± SE) (mean ± SE) of
(n§) (n§) Superiority*

ITT Analysis
No imputation (available data) 3.44 ± 0.06 3.30 ± 0.04 -0.13 ± 0.07 96.6%

(n=52/68; 72) (n=49/7I; 209)
1st Order Imputation 3.44 ± 0.06 3.31 ± 0.04 - -0.13 ± 0.07 96.9%

(n=53/79; 79) (n=52/8I; 222)
2nd Order Imputation 3.45 ± 0.06 3.31 ± 0.04 -0.14 ± 0.07 97.9%

(0=53/79; 79) (n=52/8I; 222)
PP Ana)ysis~ 3.42 ± 0.06 3.29 ± 0.04 -0.13 ± 0.07 96.4%

(n=52/68; 69) (0=44/65; 175)
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Control AO Therapy Difference# Posterior
Group Group (:l:oSE,k~ Probability

(mean ± SE) (mean ± SE) !. of
(n§) (n§) Superiority*

Table 49. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of Primary
Endpoint, Sensitivity Of Imputation.Methodst: Model M3 (Allows More Variability
Between Studies in Treatment Effects)
(infarct size values presented on log-transfonned scale with mean and standard error (SE»

ITT Analysis
No im.putation (available data) 3.41 ± 0.06 3.31 ± 0.04 -0.11 ± 0.07 92.8%

(n""52/68; 72) (n""49/71; 209)
151 Ordetlmputatioo 3.42 ± 0.06 3.31 ± 0.04 -0.11 ± 0.07 93.4%

(0""53/79; 79) (n~52/81; 222)
2nd OrderImputatioo 3.43 ± 0.06 3.30 ± 0.04 -0.12 ± 0.07 95.2%

(0""53/79; 79) (0""52/81; 222)
PPAnalysist 3.40±0.06 3.29±0.05 - .-!).12±0.07 94.1%

(0""52/68; 69) (0""44/65; 175)

1.8.10.3.4 Additional Bayesian"Models to Examine Robustness of Results

A series of additional Bayesian hierarchical models were developed to examine the

robustness of the results to different choices of model paramete~s, prior distributions, and

the degree of borrowing from AMIHOT I data. These models were not part of the pre

specified Statistical Analysis Plan but were developed in concert with FDA's request to
-Yo

examine the sensitivity of the study results to a number of factors. For simplicity, these

models are referred to in the text as .:'OL", "HI", "H2O', etc. with the following brief

descriptions of the purpose of each of the models:

Model OL: Analyzes the data through a non-parametric ordinal logistic model that also

allows for the straightforward calculation of the magnitude ofthemedian infarct.~ize

reduction.
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Model HI: An alternative Bayesian hierarchical model similar to our pre-specified model

MI, but has 6 additional random effects terms, leading to higher degrees of borrowing

from AMIHOT I where this is warranted.

Model H2: A variant of model HI to incorporate the two-way ANO\lA rnein model for

the subgroup effect, to account for the potential interaction between infarct location and

time to reperfusion in the AMIHOT I data.

1" Model H3:"'A variant of model HI to incorporate a term for possible center effects from

the AMIHOT I and II investigational sites.

Model H4: A variant of model HI that includes the time to reperfusion as a continuous

variable and treatment by time to reperfusion interaction effects

The following discussion addresses the findings of these models.

ModelOL
0' ..

The data are re-analyzed using an ordinal logistic regression model with categories

corresponding to quintiles of infarct siz .Model OL

is.sp~.cified as follows:-

~

(Model OL) -~~
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where
....>""-- • . ."'''' • '" -

, ,~'<" T<'o _. ,. '" '"

"'li'''? This model specification should allow for

more flexibility in the model, and may lead to higher degrees of borrowingf~om

AMIHOT I where this is warranted.

Superiority is adjudicated by the posterior probability computation-
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The results of running model OL are shown in Table 49a below fOf both the available

data and for the primary imputed data.

_ -::L..-

Page 209



TherOx, Inc. DownStream AD System
PMA P080005 Panel Package
Section 7: AMlHOT II Clinical Summary Report

Table 49a. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of
Primary Endpoint Using Ordinal Logistic Regression Model (Model OL)

99.0%

99.4%

1.61
(1.07,2.43)

1.69 
(1.12,'2.54)

,
18.7 ± 1.5

18.8 ± 1.525.5 ± 2.9

26.1 ± 2.9 _

.'

Conti;olGroup _ AO Therapy OddsRatio Posterior
(Meoian ±SE) t Group. (95% CIt - Probability of

." (Median ± SE) t -o_.~uperiority*

Mul{ipU .
Imputatioo (82)

ModeJ OL

No imputation
(available data)

ModelOL

fPosterior mean and standard deviation ofthe median infarct size calculated-for each draw from the
posterior sample assuming a step function distributio with robabilities 1tj- • •

#Posteriorm~entiles
*Probabili~ given AMIHDT I and II data,

The ordinal logistic· regression model assumes proportional odds, i.e. that Ilijt describes

the common log-odds increment between each successive outcome category. This

assumption is a reasonable approximation from several standpoints:

-. First, a non-Bayesian ordinallo~istic regression was performed for just the
AMIHOT II data using these cutpoints with the single explanatory variable of
treatment vs. control arm. The common odds ratio for the arm predictor is
estimated as 1.53 (p=0.08), with the treatment group more likely to have lower
categories of infarct size than the control group. The score te.st for the
proportional odds assumption is non-significant (p=0.86).~ -

• Secsmd, a non-Bayesian ordinal logistic regression was performed for the
AMlHOT II data pooled with the AMIHOT I data from the subgroup interest with

; ;1..- • --

_explanatory varIables of treatment vs. control arm and study. The common odds
ratio for the arm predictor is now estimated as 1.69 (p=0.009), again reflecting
that the treatment group was more likely to have lower categories of infarct size
than the' control group. The score test for the proportional odds assumption

'remains non-significant (p=0.22).

•
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logistic regressionswas in every other way identical to model OL. The similarity
of the odds ratios for the foqCdichotomous models to the common odds ratio from
the OL model can be seen Table 49b below.

Table 49b. Results of Ordinal Logistic Regression Model (Model OL) for the Quintile
Cutpoints ;:-

No ImpJJ.tatioD
(availabl~ da.ta)".__.

ModelOL

O%vs.>O%

0-7%vs. >7%

0-21% vs. >21%

0-39% vs. >39%

Odds Ratio
(95% CIt

1.61
(1.07,2.43)

1.62
(0.89, 3.04)

1.47
(0.92, 2.44)

1.43
(0.93,2.27)

1.51
(0.91,2.53)

Posterior
Probability of
Superiority*

99.0%

94.7%

94.6%

95.2%

94.4%

#Posterior median and ·(2.Sth
, 97.Sth

) percentiles of <p '" exp(0)2 + al2 - all + 1322 -(321)'
*Probability 0)2 + aJ2 - all + 132r 1321> 0 given AMIHOT I and II data.

The OL model is thus able to aggregate the evidence of superiority across all four

dichotomous cutpoints, and the assumption of common odds ratio that is needed for this

aggregation is satisfied.

Model Hli

., < ••

~ : = . i.:.-{~~l)-lf\il:~~"·;:-'::""'·I'~~' - ~ - ,~', . ,~ ,~. . ''''
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_. - "',

It is similar to our pre-specified
, ....,_._ • i;;o .•. , . '

. "modet,"!Ui"hls 6 additional random effects terms. Jhis model, specification should allow

for more flexibility in the model, and may lead to higher degree$ of borrowing from

AMIHOT I where this is warranted. The complete model is wl'itten as

(Model HI)

The results from the model HI are presented below in Table 49c, alongside the results

from the pre-specifiedmodel MI.

--r.., .
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Table 49c. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of
Primary Endpoint Using New Hierarchical Model (Model HI)

Control AO Therapy Difference#
Group Group (± SE)

(mean ± SE) (mean± SE)

~...

No Imputation (available data)

Pr~-specifiedModel (M 1)

New Hierarchical Model (HI)

l\1ultiQLtJmjHItation S2

Pre-specified Model (Ml)

New Hierarchical Model (H1)

3.42 ± 0.06

3.45 ± 0.06

3.43 ± 0.06

3.46 ± 0.06

3.30 ± 0.04

3.31 ± 0.04

'3.30 ± 0.04

3.31 ± 0.04

-0.12 ± 0.07

-0.15 ± 0.07

-0.13 ± 0.07

-0.16 ± 0.07

Posterior
Probability of
Superiority*

95.1%

97.7%

96.9%

98.4%

#Posterior mean difference between AO Therapy and Control groups incorporating data from AMIHOT I
study into the hierarchical model. "
*Posterior probability that the average AO Therapy Group infarct size is smaller than the Control Group
infarct size.

As anticipated, the new hierarchical model H I is able to more effectively borrow

information fromAMIHOT I in estimating the AMIHOT II treatment effect. This results

in a larger estimated difference and posterior probability of superiority.

ModelH2

Model HI is modified to incorporate the two-way ANOVA mean model for the subgroup

effect. Index j for subgroup is replaced by two indices for repeIfuslon time
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(Model H2)

The results of model H2 are presented below in Table 49d, and are quite s~:tpilar to the
r:--

new hierarchical model HI.

Posterior
Probability of
8uperiority*

DifTerenci
(± SE)

'~/·· Control AO Therapy
Group 'Group

(mean ± SE) (mean ± SE)

Table 49d. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of
Primary--Endeoint, New Hierarchical Model (Model H2)

No Imputation (available data)

New Hierarchical Model (H1) 3.45 ± 0.06 3.31 ± 0.04 -0.15 ± 0.07 97.7%

Two-Way ANOVA Mean
Structure Model (H2)

Multiple Imputation 82

New Hierarchical Model (HI)

3.45 ± 0.06

3.46± 0.06

3.31 ± 0.04

3.31 ± 0.04

-0.14 ± 0.07

-0.16 ± 0.07

97.3%

98.4%

Two-WayANOVAMean 3.46±0.06 3.31±0.04 -0.15.±0.07 98.4%
Structure Model (H2)

#Posterior mean difference between AO Therapy and Control groups incorporating data from AMIHOT I
study into the hierarchical model.
*Posterior probability that the average AO Therapy Group infarct size is smaller than the Control Group
infarct size.

ModelH3

Model HI is adjusted to incorporate random site (indexed by s) and site-by-treatment
1_·

effects. The resultant model H3 is defincd;ls:
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(Model H3)

The results of model H3 are presented below in Table 4ge, and show~tha}:the

incorporation of site effects results in small differences in comparison to the base model

HI without incorporation ofsite effects; posterior probabilities are slightly smaller

becau'se'the site effects are estimated with vague prior distributions, resulting in a very
-~""--

slight loss of power. However, as seen in the table; the inclusion of site effects does not

impact the study results in a material way.

#Posterior mean difference between AO Therapy and Control groups incorporating data from AMIHOT I
study-ij1to the hierarchical model.
*Posterior probability that the average AO Therapy Group infarct size is smaller than the Control Group

. infarct size.

ModelH4

With respect to formal analysis of the primary effectiveness endpoint, the requested

inclusion of time to reperfusion as a continuous variable and treatment by time to

reperfusion interaction effects are incorporated into the new hierarchical model HI. For

r
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illustrative purposes, these model results are calculated using available study data (no

imputation). The directional effects 'of these additional parameters on the model results

are translatable to other imputation schemes and models. The results are shown in

comparison to the model HI below in Table 49ffor effectiveness. As sho~)1 in the table,

, the effects of these parameters are minor, and do not impact the studY~e;u-Its.

Table-49f. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of Primary
Endp-i)1UklPco.rPoration ofTime to Reperfusion and Treatment by Time Interaction
Effects into Models MI and HI t ~

Control AO Therapy 'Difference#
Group Group' (± SE)

(mean ± SE) (mean ± SE)
Base Model

New Hierarchical Model (HI)

Incorporation ofTime to
Reperfusion as Continuous
Variable and Treatment by
Time Interaction

New Hierarchical Model H4&

,3.45 ± 0.06

3.45 ± 0.06

3.31 ± 0.04

3.31 ± 0.04

-0.15 ± 0.07

-0.15 ± 0.07

Posterior
Probability of
Superiority*

97.7%

97.9%

fResults shown for available data (no imputation)
#Posterior mean difference between AO·Therapy and Control groups incorporating data from AMIHOT I
study into the hierarchical model.
*Posterior probability that the average "\0 Therapy Group infarct size is smaller than the Control Group
infarct size.
&Results adjusted to mean reperfusion time in AMIHOT II study (t=3.46 hours)
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Model Results Using Informative (Borrowing) and Non-Informative (Non
Borrowing) Priors

The results for models MI, HI, H2, H3, and OL are shown below in Tables 49g and 49h,

comparing the results using informative (borrowing) and non-inform~tiv~L..non-
>.

borrowing) priors. The results are provided using available data for illustrative purposes

and are applicable to model variants with imputation. For each model, inference was

perfo~d on.the transformed infarct size in both the Control and AO Therapy groups
-~ ..'~--

conditioning on both studies (borrowing) and on o:o.ly the AMIHOT II study (non-

borrowing). An indication of the extent of borrowing is given hy the relative efficiency

(i.e., the ratio of the posterior variances for non-borrowing over bo:rowing). This relative

efficiency is displayed as an effective sample size borrowed from AMIHOT I (nborrow is

defined by the relative efficiency times the AMIHOT II sample size for the group).

With respect to the primary effectiveness endpoint, the new hierarchical models (HI and

H2) have smaller effective borrowing sample sizes, but have much higher posterior

.probability of superiority as compared to the pre-specified model ML Thus, the new

hierarchical models borrow more effectively from AMIHOT I through weighting the data

from the other subgroups (non-anterior and/or> 6 hr infarcts) less.heavily than does

model MI. The large effective borrowing sample sizes for the site effect model (H3)

reflect that the model is poorly determined when using only AM1HO'I II data, but is

estimated much more precisely when AMIHOT I data are also conSIdered; as such, the

nborrow metric is not as appropriate for this model. Finally, the OL model borrows more

than does model HI from the AMIHOT I data. The results from model OL are quite

similar to the results from dichotomizing at any of the four category boundaries, and this

observation carries over to the borrowing behavior of the dichotomous models (data not

shown). In comparison to previously presented dichotomizations, model aL is the most
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statistically powerful and clinically relevant because it analyzes the continuum of the data

rather than binary categorization. .--

Table 49g. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evalu-ation of Primary
Endpoint, Comparison ofInformative (Borrowing) and Non-Informatiye .&<:>n-Borrowing)
Priors, Models MI, HI, H2, and H3t ..~ ..

Control Group AO Therapy Difference# Posterior
(mean ± SE) Group (± SE) Probability of

(mean± SE) Superiority*

--, Inf~e-:Prior (Borrowing) (n=52/68; 72) f (n=49/71; 209) f

Pre-specified Model (Ml) 3.42 ± 0.06 3.30 ± 0.04 -0.12 ± 0.07 95.1%
(nborrow=28) &

&-
(nborrow=4J)

New Hierarchical Model (H1) 3.45 ± 0.06 3.31 ±0.04 . -0.15 ± 0.07 97.7%
(nborrow=22) & (nborro,,·=29) &

Two-Way ANOVA Mean 3.45 ± 0.06 3.31 ± 0.04 -0.14 ± 0.07 97.3%
Structure Model (H2) (nborrow=21) & (nborrow=25) &

Random Site Effects (H3) 3.46 ± 0.07 3.32 ± 0.06 -0.14 ± 0.08 96.6%
(nborrow - 72) & (nborrow-209) &

Non-Informative Prior (Non- (n=72) (n=209)
Borrowing)

Pre-specified Model (Ml) 3.45 ± 0.07 3.31 ± 0.05 -0.13 ± 0.08 94.0%

New Hierarchical Model (H1) 3.45 ± 0.07 3.31 ± 0.04 -0.14 ± 0.09 94.5%

Two-Way ANOVA Mean 3.45 ± 0.07 3.31 ± 0.04 -0.14 ± 0.09 94.5%
Structure Model (H2)

Random Site Effects (H3) 3.48 ± 0.1 0 3.35 ± 0.08 -0.13±0.11 89.3%

fResllits shown for available data (no imputation)
#Posterior mean difference between AO Therapy and Control groups incorporating data from AMIHOT I

. study into the hierarchical model.
*Posterior probability that the average AO Therapy Group infarct size is smaller than the Control Group
infarct size.
&The sample size nborrow is computed as the relative gain in efficiency of the model using_both AMIHOT I
and AMIHOT II data to the model using only AMIHOT II data (i.e. the ratio of the posterior variances
minus 1) times the sample size in AMIHOT II.
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Table 49h. Infarct Size at 14 Days (% of Left Ventricle), Bayesian Evaluation of
Primary Endpoint Using Ordinal Logistic Regression Model (Model OL), Comparison of
Informative (Borrowing) and Non-Informative (Non-Borrowing) Priors

Control AO Therapy
Group Group

(median ± SE) t (median ± SE) t

Informative Prior (Borrowing)

ModelOL

(n=52/68; 72) f

25.5 ± 2.9
(nborrow=36) &

(n=49/71; 209) t

]8.8 ± 1.5
(nborrow=64)&

Odds
Ratio

(95%-CI/
- !-_-

1.6]
(l.07,2.43)

Posterior
Probability

of
Superiority*

99.0%

95.4%]9.] ± 1.1

(n=209)

25.6 ± 3.6

(n=72)Non~.mfm~dve Prior (Non
Borrowing)

ModelOL

The sample sIze nbarra";' is computed as the relative gain in ef IClency of the model using both AMIHOT I
and AMIHOT II data to the model using only AMIHOT II data (i.e. the ratio of the posterior variances
minus 1) times the sample size in AMIHOT II.

1.8.10.3.5 Sensitivity of Model Results to Change in Prior Specification

The results presented herein for indicate that the study conclusions with respect to

effectiveness are quite robust to changes in the specification ofprior distributions. The

original pre-specified model Ml gave posterior probabilities for superiority of95.1%

(available data) and 96.9% (with 2nd order imputation strategy S2), with other reasonable

imputation strategies leading to similar conclusions. In retrospect, th~ pre-specified

model was not particularly suited to the overall shift in infarct size seen between the two

studies (infarct size increased in AMIHOT II), and had difficulty borrowing effectively

from the subgroup of interest (anterior < 6 hr infarcts) in AMIHOT I. A more

appropriate alternative prior specification for model Ml was provided in model M2 and

yielded a higher posterior probability of superiority. Similarly, the new_hi_erarchical

structure used in Models HI or H2 is strongly preferable to model Ml, exhibiting higher

posterior probabilities. The exploratory analysis of site effects in model variant H3 has
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97.5%

99.0%

Posterior
Probability of
Superiority*

1.61
(1.07,2.43)

1.58
(1.00/2.49)

18.9 ± 1-.5

18.8 ± 1.525.5 ± 2.9

25.4 ± 3.1

Control Group AO Therapy Odds Ratio
(Median ± SE) t Group (95% CIt

'(Median ± SE) +
No Imputation
(available data)

ModelOL

**Model OL with all SDs given weakly informative prior distributions U(O.Ol, 0.67)

Table 49i. Sensitivity of Model OL to Change in Prior Distributions

In summary, the primary endpoint results for both safety and effectiveness are robust and

resilient to a wide array of choices for both the Bayesian model amI the prior

distributions, and are not sensitive to the inclusion of site effects or other variables such

as time to reperfusion..

no appreciable effect upon study results. Lastly, a non-parametric version of the analysis

(the ordinal logistic regression model-OL) provides an excellent fit to the data and results

in a very strong demonstration of superiority.

These new models were not pre-specified and were not tuned to have~~ppropriately low

type I error at the boundaries (as was model MI). However, adjusting the prior

distribu,tions in models HI and OL to be much less informative results in posterior

probooj'jrres in-excess of95% for superiority, as shown below in Tables 49i and 49j.
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Table 49j. Sensitivity of Model HI to Change in Prior Distributions
. --Control AO Therapy Difference#

Group Group (± SE)
(mean ± SE) (mean ± SE)

Posterior
Probability of
Superiority*

No Imputation (available data)

New Hierarchical Model (HI) 3.45 ± 0.06 3.31 ± 0.04 -0.15 ± ·o-.e)7 97.7%

New Hierarchical Model 3.45 ± 0.07 3.31 ± 0.04 -0.14 ± 0.08 96.3%
(H,l)**

#Posteriot mean·.difference between AO Therapy and Control groups incorporating data from AMIHOT I
study Irtl&tlfthietarchical model.
*Posterior probability that the average AO Therapy Group infarct size is smaller than the Control Group
infarct size. .
**Model HI with all SDs given weakly informative prior distributions D(O.OI, 0.67)

1.8.10.4 Magnitude of the Treatment Effect

The magnitude of the infarct size reduction exhibited from the adjunctive administration

of AO Therapy is an important parameter that can be used to correlate expected long

term benefit for patients. Both the AMIHOT II study results and the simple pooled

analysis ofAMIHOT I anterior < 6 hr patients and AMIHOT II subjects yielded absolute

median infarct size reductions of 6.5%. A 6.5% infarct size reduction exceeds the 5.0%

benchmark established in the white paperb~nSection 1.4~5.1.

The Bayesian hierarchical model M 1, through the use of log-transformed data, is an
~

effective tool for evaluating whether a statistically signific~nt treatment effect has been

observed, but direct back-transformation of the results is very misreading. As discussed

abov~, a smearing approach105 can be used to improve the calibration. To do this, the

parameter estimates are exponentiated, multiplying by the smearing factor which is the

average of the exponentiated residuals, and then subtract the offset constant, c = 10.

Taking the primary results ofMI from Table 46, the smeared retransforrnation of the

available study data yields infarct sizes of 26.4% and 22.3% for the Control and AO

Therapy groups, respectively. The corresponding estimates froJ!! Model H I (Table 49c)
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are 26.9% vs. 21.8% for Control and AO groups, respectively. One difficulty with this

approach is that it yields a well..:calibrated estimate of the mean on the transformed scale

in each group, but the standard summary measure for infarct size is the median, owing to

the nature of the distributions. Another difficulty in direct interpretation, isJhat the

hierarchical Bayesian approach conservatively down-weights the tre~tmenteffect for

AMIHOTUin the model, owing to the presence of less favorable AMIHOT I subgroups.

The aItern.?tive Bayesian hierarchical Model OL is better suited for this analysis because
'.::.:.-1:'," .......?'e- .. - ".

the non-parametric model does not require the tratl6formation and back-transformation of

the data on the log scale. As shown in Table 1l.46b above, the'calculated median infarct

sizes for the respective Control and AO Therapy groups are 25:5% and 18.8% (no

imputation). These results yield an infarct size reduction of 6.7%, consistent with the

other methods of calculation.

Translated into a relative change, the AMIHOT II data yield a relative infarct size

reduction of (AO - Control)/(Control) x 100% = 6.5/20 x 100% = 24.5%. In the

previously presented pooled model, this relative reduction is 26.0%, consistent with the

AMIHOT II results alone. In the Bayesian Model OL, the relative reduction is 26.3%,

providing another consistent estimate of the relative treatment effect.

1.8.10.5 Results of Small Infarcts Analysis

An additional secondary analysis was performed to explore the treatment effect with

respect to the relative number of small infarcts, defined as.:s 5.0%. The rationale behind

thisexploratory analysis is that infarct size is a highly variable outcome from a clinical

. standpoint; some patients have large resultant infarcts regardless of treatment modality or

baseline·characteristics. Statistically, the ·resultant data sets are known to create skewed,

long-tailed distributions rather than normally distributed outcomes center~ by a mean

value. To illustrate this point, Figures 6 and 7 show infarct size histograms for the

AMIHOT I anterior < 6 cohort and the AMIHOT II study, respectively. As seen in the
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figures, both studies show a left-shift in the distributions of AO Therapy infarct size with

respect to Control; qualitatively, this-left-shift shows a greater proportion of the smallest

infarcts at the left end of the distribution. Graphically, each histogram bar represents a

5% increment; therefore, the first histogram bar shows the proportion of supjects with
>.

infarct size between 0 - 5%, inclusive.

·.Control (n=52)
d =-~--~~--

AO Therapy (n=49)
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From a clinical standpoint, an effective adjuvant therapy must be able to increase the

proportion of small infarcts to be viable. The best clinical outcome possible is a small

infarction; a measured infarct size of 0% indicates miniscule necrosis as detected by

SPECT imaging.

To formally test whether the AMIHOT I and II data exhibited a greater proportion of

small infarcts in the AO Therapy group, the relative risk (RR) was calculated first for the

anterior <_6 hr population, and was further explored using Bayesian hierarchical
~:~_":'-",,-.. -, --

modeling. For the anterior < 6 hr analysis, standard exact chi-squared tests (for inference

on AMIHOT I and AMIHOT II individually) and Mantel-Haenszel tests (for examining

the pooled results from both trials) were used to perform inference.on the relative

probability ("risk") ofhaving a small infarct size in AO versus control groups. The

Bayesian hierarchical approach used a model similar to the pre-specified MACE endpoint

model, where the log odds of small infarct size was assumed to be the sum of an overall

mean, study effects for control group and treatment difference, and subgroup effects for

control group and treatment difference. The posterior probability that the relative rate of

small infarct size was more than 1 in AMIHOT II conditional on the data for both trials

was calculated for the Bayesian analysis. Tables 50 - 52 show the results of these

analyses, performed both for exactly 0% infarcts and for infarcts 0 - 5% (inclusive) in

magnitude.

Tables 50 and 51 display relative risk results for ITT and PP analyses of the AMIHOT I

anterior < 6 hr patients, AMIHOT II, and the study level-adjusted pooled combination of

these-data. Two important observations are made from these data~ First, the AMIHOT I

and II studies exhibited differences in the proportions of small infarcts. As shown in the

tables and seen graphically in Figures 6 and 7, infarct sizes were larger in AMIHOT II in

this patient population across the board. However, the relative proportions of small

infarcts between the study groups are relatively constant. The calculated RR is in the

range of 1.6 - 1.8 in favor of a greater tendency for small infarction in the AO Therapy
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group. The results of the pooled model are statistically significant for RR > 1.0 for both

0% and 0 - 5% infarcts, for both ITTand PP analyses of these data (p<0.05 for all four

cases).

This result is supported in the more conservative Bayesian model, which,~o considers

data from non-anterior infarction and> 6 hr infarction from the AMIHOT I study. As

show~ in Table 52, the calculated RR from the Bayesian model is - 1.5 for all

cOn1Qafjsolls in favor of a greater tendency for small infarction in the AO Therapy group.--= *- -"i-. -'-.

These results are statistically significant with calculated posterior probabilities of

superiority greater than 95% for RR > 1.0 in the 0 - 5% infarct size comparisons.

This analysis of small infarction is exploratory in nature but'the results are compelling;

any adjuvant therapy that seeks to improve upon standard-of-care outcomes for infarction

by augmenting the standard of care can be ,expected to work highly effectively in some

subjects, minimizing the damage from prolonged ischemia. AO Therapy appears to have

this effect when adjunctively administered post-PCI.
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Table 50. Patients with Small Infarct Size (0-5%) at 14 days. ITT Analysis.
Control AO Therapy Relative p value*
Group Group Risk#

(nJN; %) (nJN; %)
0% Infarct Size

AMIHOT I anterior < 6 hours
AMIHOTII
Pooledt

o-5% Infarct Size
Al\'llHOT I anterior < 6 hours
J\MlHOT-U·
Pooledt

10/52 (19.2%)
6/72 (8.3%)

13/52 (25.0%)
10/72 (13.9%)

17/49 (34.7%)
30/209 (14.4%)

22/49 (44.9%)
47/209 (22.5%)

1.80~~

~ -1.1JT

1.76

1.80
1.62
1.70

. 0.11
0.2

0.03**

0.04
0.13

0.01 **
tPooled Relative Risk estimated using Mantel-Haenszel method
#Relative Risk (AO Therapy Probability/Control Probability)
*Exact Chi-Square test
**Mantel-Haenszel test

Table 51. Patients with Small Infarct Size (0-5%) at 14 days. PP Analysis.

0% Infarct Size
AMIHOT I anterior < 6 hours
AMIHOTII
Pooledt

o-5% Infarct Size
AMIHOT I anterior < 6 hours
AMIHOTII
Pooledt

Control
Group

(nJN; %)

10/52 (19.2%)
6/69 (8.7%)

13/52 (25.0%)
10/69 (14.5%)

AOTherapy
Group

(nJN; %)

15/44 (34.1%)
26/175 (14.9%)

19/44 (43.2%)
40/175 (22.9%)

Relative p value*
Risk#

1.77 0.11
1.71 0.3
1.74 0.04**

1.73 0.08
1.58 0.16
1.65 0.02**

tPooled Relative Risk estimated using Mantel-Haenszel method
#Relative Risk (AO Therapy Probability/Control Probability)
*Exact Chi-Square test
**Mantel-Haenszel test
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Table 52. Patients with Small Infarct Size (0-5%) at 14 days. Bayesian Evaluation of
Relative Probability of Small Infarot-Size in AO Therapy versus Controlt

Control AO Therapy Relative Posterior
Group Group Risk# Probability

(Probability~± SE) (ProbabiJityt ± SE).. of

..= Superiority*

97.1%
96.0%

92.2%
92.0%

1.494
1.482

1.539
1.489

0.156 ± 0.024
0.162 ± 0.027

0.105 ± 0.029
0.110 ± 0.030

0% Infarct Size
ITT
PP

o-5% Infarct Size
lIT.. 4- :. _. 0.153 ± 0.035 0.234 ± 0.028
PP 0.161 ± 0.036 0.23,8 ± 0.030

fAnalysis performed using available data; no imputation
~Probability of infarct size = 0% or S 5%
~elative Risk (AO Therapy Probability/Control Probability)
*Posterior Probability of Superiority that Relative Risk> 1.0

1.8.10.6 Additional SPECT Imaging Data

Additional data obtained from th - are shown in Table

53. Data are provided for the sestamibi dose (mCi), the specific infarct location, the

likely coronary territories, and the number ofperfusion defects. For the categorical

variables of infarct location and coronary territories, multiple classifications are possible

for a single patient.
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Table 53. Additional ~.;;;D;.,;;a;;,;;,ta;;;,..=.====""=========

. '.-_ . Control AO Therapy p value*
..~ Group Group

(n=79) (n=222)
0.89

0.10
0.57**

0.06
0.14
0.40

0.08**
0.05
1.0**
0.88

0.33**
0.34
0.14

0.26**

0.02
0.18**
0.33**

0.41
0.06
0.27
0.27
0.12

24.8 ± 4.2 :..0

(n~2iIY'

24.3 ± 7.4
13.5 - 35.1

131/209 (62.7)
3/209 (1.4%)
5/209 (2.4%)

87/209 (41.6%)
49G9.(23.4%)
83~·(39.7%)

127/209 (60.8%)
25/209 (12.0%)

151/209 (72.3%)
3/209 (1.4%)

39/209 (18.7%)
49/209 (23.4%)
25/209 (12.0%)

25/209 (12.0%)
5/209 (2.4%)

113/209 (54.1 %)
5/209 (2.4%)

22/209 (10.5%)
39/209 (18.7%)

0/209 (0.0%)

25.0 ± 4.3
(n=73)

24.3 ± 7.9
18.6 - 35.6

59/72 (81.9%)
0/72 (0.0%)

21/72 (29.2%)
11/72 (15.3%)
6/72 (8.3%)

56/72 (77.8%)
3/72 (4.2%)
0/72 (0.0%)

34/72 (47.2%)
25/72 (34.7%)
34/72 (47.2%)
49/72' (68.1 %)

4/72 (5.6%)

(median ± IQR)
(range)

Loca!iont (n/N; %)
Anterior
Anterolateral
Inferolateral
Inferior
Inferoseptal
Anteroseptal
Apical
Indeterminate

Likely Coronary Territories~(n/N; %)
LAD
LCF
RCA (if dominant)
RCA orLCF
Indeterminate

Number of Perfusion defects (n/N; %)
None 3/72 (4.2%)
Single, but doesn't meet criteria 2/72 (2.8%)
Single 41/72 (56.9%)
Single, but a second doesn't meet criteria 0/72 (0.0%)
Possibly two 5/72 (6.9%)
Probably two 20/72 (27.8%)
Multiple 1/72 (1.4%)

Sestamibi Dose (mCi)
(mean ± SD) (n)

+Multiple infarct locations are possible for individual subject data
~Multiple likely coronary territories are possible for individual subject data
*Mann Wiiitiiey test for continuous data, Chi-Square test for categorical data unless otherwise indicated
**Exllct Chi-Square or Fisher's Exact test

1.8.10.7 Summary of SPECT lmagingResults

The study endpoint for effectiveness was superiority of the adjunctive administration of

AO Therapy following PCI with stenting, as compared to a Control population receiving

PCI with stenting alone. The effectiveness measure was infarcf size measurement by __
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~.imaging at 14 days. The target populati.on was anterim AMI successfully

revascularized by PCI within six hours of symptom onset.

Bayesian hierarchical modeling was employed to assess this endpoint. In concept, study

endpoint success was evaluated for the AMIHOT II study contingent"upoIrlheresults of

the AMIHOT I trial. Results obtained from the pre-specified model demonstrated that

the efficacy endpoint was met successfully, with a high posterior probability (> 95%) of

supeqority-)ll-the AMIHOT II trial conditional on the efficacy data from both trials. This

finding was robust with respect to various imputation methods and a sensitivity analysis

of key parameters used in the Bayesian hierarchical model. ~~

~·r

The degree of borrowing from the results of the AMIHOT I study in analyzing the results

of the AMIHOT II study was contingent upon the similarity of data in the two trials. A

high degree of similarity would have resulted in a large amount ofpooling, but

dissimilarity ofthe trials (either in AO Therapy versus Control differences or in overall

average efficacy measure or mean MACE rate) would have resulted in a limited amount

of pooling. It was thus mathematically impossible for the AMIHOT II trial to trend

towards a neutral or negative outcome and still meet the statistical criteria for study

success. In fact, the AMIHOT II study results did show a strong trend towards

effectiveness and an infarct size reduction that was comparable to AMIHOT I study

results. The resultant combination of these data in the Bayesian:model was conservative

with respect to the pooling of other AMIHOT I subgroups.

The~est estimate of the magnitude of the median infarct size reduction observed with the

adjuvant use of AO Therapy is an absolute reduction of 6.5%, or in other terms a relative

reduction of~ 25%, as compared to study patients receiving PCI alone. Thjs·level of

median infarct size reduction has been correlated with long-term clinical benefit in

previous studies of infarct size in AMI.

Page 229



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

Because ofthe inherent variability in measuring infarct size, an exploratory analysis was

performed on small infarcts (0 - 5%): This exploratory analysis showed compelling

results in favor of an increased tendency for small infarcts in patients treated with AO

Therapy as comp~red to Control subjects. This result was consistent for bo}h AMIHOT I

and II subjects in the target population, and was observed in a more c~ns~fvative analysis

using Bayesian hierarchical modeling.

The robustness of the results observed using the pre-specified Bayesian hierarchical
~ 4- - _.

model was tested using a series of alternative Bayesian models. The resultant posterior

probabilities of superiority calculated using these alternativem~s all exceeded the
....... --"

95.0% threshold for superiority. .~-

1.8.11

1.8.11.1

Secondary Effectiveness Endpoint: ST Monitoring and ECG Results,

0-24 Hours

ST-Segment Monitoring Procedure

A continuous 24-hour 12-lead ECG Holter Monitor was placed on patients in the

immediately after obtaining Informed· Consent The monitor was removed after 24 hours

and recorded data were sent toth~ for analysis. Other ECGs were

performed at any time during the index hospitalization as warranted for clinical

management. The ovided'an independent interpretation of ST-

Segment monitoring data obtained with the NorthEast 12-lead integrated circuit ST

monitors.

ECG study quality, lead documented as most deviated on enrollment, deviation level

value at peak deviation on enrollment and during monitoring period, presence of

recurrent ischemia, area under ST-deviation vs. time tr~nd curve during_~be monitoring

period and percent of ST-segment resolution at regular intervals during the monitoring

period were recorded for study subjects. ST-segment time trend curve areas were._
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,- .

evaluate~L.~~O-3, 0-4, and 0-6 hours post-PCI as a secondary effec1iveness endpoint. The

analyses of these secondary effectiveness areas were performed using a basic frequentist

paradigm based on AMIHOT II study data.
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1.8.11.2.. % ST Resolution 0 - 6 Hours

Qualitatively, reversal of ST-segment elevation post-AMI is indicative of ischemia

reversal in the myocardium at-risk. A higher degree of ST resolution indicates a

restoration of normal function, with 100% being complete resolutiol1'6f theECG

abnormality.

Table 54 ·sho..~vs data for % ST resolution measured at discrete time points from t = 0 to 6

hour;; her.; t=·0 is the documented time oflast cOlltrast injection post-PCI in the cath lab.

As shown in the table, the Control group had slightly better ST~Jution than the AO

Therapy group at t = 0, prior to randomization. At this time po!ftt..,wedian % ST

resolution was 63.8% in Control subjects compared to 61.5% in AO Therapy subjects

(p=0.14). As shown in the table, no statistical differences were observed between the two

groups at t = 30, 60, 90, 120, 180, or 360 minutes.
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Table 54. % ST Resolution (0-6 hrs)
ContJ:ol AO Tlierapy p value*
Group Group
(n=79) (n=222)

ST resolution (%) at t =
omint. -

(mean ± SD) (n) 65.2 ± 25.3 59.0 ± 25.1 0.14
-

(n=73) (n=187)
(median ± IQR) 63.8 ± 40.4 61.5 ± 34.5
(range) 14.5 - 100.0 0.0 - 100.0

30'min
~ (mea!1f ~D) (n) 70.5 ±22.6 68.6 ± 22.6 0.60

(n=75) (n=:204)
(median ± IQR) 70.6± 34.7 71.4 ± 29.5
(range) 7.4 -100.0 0.0 - 100.0 .-:.::---

60 min '".. \
(mean ± SD) (n) 72.4 ± 20.3 73.0 ± 20.7 O.()g--

(n=73) (n=200)
(median ± IQR) 73.4 ± 25.7 75.5 ± 26.8
(range) 18.8 - 100.0 10.1 - 100.0

90 min
(mean ± SD) (n) 74.8 ± 20.3 74.7± 19.1 0.93

(n=77) (n=209)
(median ± IQR) 75.2 ± 25.1 76.8 ± 21.6
(range) 22.3 - 100.0 12.6 - 100.0

120 min
(mean ± SD) (n) 75.9± 19.5 74.9 ± 19.4 0.63

(n=77) (n=209)
(median ± IQR) 79.2 ± 23.2 78.2± 23.3
(range) 29.8 - 100.0 18.8 - 100.0

180 min
(mean ± SD) (n) 77.1 ± 17.6 76.0 ± 18.4 0.67

(n=74) (n=213)
(median ± IQR) 76.6± 22 77.4 ± 22.8
(range) 32.7 - 100.0 14.7 - 100.0

240 min
(mean± SD) (n) 76.4 ± 17.8 75.6± 18.2 0.83

(n=77) (n=215)
(median ± IQR) 77.7 ± 24.9 78.2 ± 21.4
(range) 32.0 - 100.0 10.5 - 100.0

360 min
(mean ± SD) (n) 78.1 ± 16.8 75.9 ± 18.6 0.50

(n=77) (n=213)
(median ± IQR) 79.2 ± 25.4 78.3 ± 22.9
(range) 33.0 - 100.0 7.9-100.0

tt = 0 min defined as time oflast contrast injection
*Mann-Whitney test
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1.8.11.3 ST Area Results: 0 - 24 Hours

Results for accumulated ischemic burden measured through cumulative ST~elev:;J.tion

time trend curve areas are presented in Tables 55 and 56 for the ITT ~fld'PP samples.

Data are presented as (median ± IQR) values in the tabled for the time intervals 0 - 3, 0 

4,0 -6,.and 0 - 24 hours. The most striking observation from the tables is that the

mediM accumulated ST area in both the AO Therapy and Control groups, at any time

point, i~_exactly equal to zero. This is surprising because one would expect to see
y-'

accumulated ischemic burden in an anterior AMI population w1\h relatively large infarct
-;--

size. In contrast, AMIHOT I anterior < 6 hr Control subjects exhibited median ST curve

areas of 311 ~V-min at 0 - 3 hours and 600 ~V-min at 0 - 6 hours (see Section

1.5.2.3.10); because these AMIHOT I patients had smaller documented infarct size than

their counterpart AMIHOT II subjects, and thus a lesser degree of ischemia, one could

have anticipated ST areas to increase in the current study, not decrease to zero. Overall,

because the data set exhibits such a high percentage of zero values, very little inference

can be obtained from the group comparisons of this measure. As expected, calculated p

values for the group comparisons do not reveal statistically significant differences.

The Statistical Analysis Plan called for a number of group comparisons of ST time trend

curve areas by patient subgroup. These tables are not included for discussion here

because no significant findings were noted in the results.
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Table 55. Secondary Endpoint: ST Time Trend Curve Area (TotaJ Ischemic Area): 0-3,
0-4,0-6,0-24 hrst (ITT Analysis).u .-

ST area (J.lV-min) p value*
(median ± IQR)

0.82

0.69

0.55

0.81

o± 1244
o± 1178

o± 1244
o± 1270

o± 1243
O± 988

0-3 Hours
Control (n=75)
AO Therapy (n=202)

0-4Hours
Control (0=73)
AO Therapy (n=208)

0-6Hours 0,

C~otrof(ri=%)

AO Therapy (n=212)
0-24Hours

Control (0=76) 0 ± 1497
AO Therapy (n=206) 0 ± 1680

fArea under the curve calculated for each time frame specified; time zero defined as the time of last
contrast injection.
*Mann-Whitney test

Table 56. Secondary Endpoint: ST Time Trend Curve Area (Total Ischemic Area): 0-3,
0-4, 0-6, 0-24 hrs (PP Analysis)

ST area (J.lV-min) p value*
(median ± IQR)

0-3 Hours 0.64
Control (n=65)' , o± 1294
AO Therapy (0=167) 0±862

0-4Hours 0.84
Control (n=63) o ± 1294
AO Therapy (n=169) O± 861

0-6Hours 0.66
Control (n=66) o ± 1294
AO Th~rapy (n=174) O± 862

0-24 Hours 0.86
Control (n=66) o ± 1580
AO Therapy (n=I72) O± 1320

*Mann-Whitney test
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1.8.11.4 Additional Quantitative ECG Data

Additional quantitative ECG data are presented in Table 57, including the enrolling and

peak ECG levels, accumulated absolute area totals (ischemic and non-ischemic) from 0 

3, 0 - 4, 0 - 6, and 0 - 24 hours, and the presence of recurring ischemia (¥;;or no).

The results shown in Table 57 do not reveal any significant group differences in the

measured.parameters... .

....
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0.54

0.86

0.74

0.68

0.88

0.30

p value*AOTherapy
Group

(n=222)

385.3 ± 227.6~

(n=i17) L-

400 ± 300
-300 - 1200

653.3 ± 45I.I
(n=195)

575 ± 425
-18.43 - 2387

-:.,,: ~

6,222 ± 4,137
(n=202)

2,261 - 27,557

11,525 ± 7,270
(n=212)

4,074 - 36,752

7,944.5 ± 5,273
(n=208)

2,991 -29,122

33,823.5 ± 22,418
(n=206)

11,763 - 105,656

Control"
Group
(n=79)

398.1 ± 210.5 .
(n=78)

400 ± 300
50- 1000

685.0 ± 462.1
(n=74)

600 ± 493
125 - 3100

6,589 ± 4,262
(n=75)

2,095 - 32,971

8,163 ± 5,314
(n=73)

2,691 - 37,640

I 1,729 ± 7,727
(n=76)

4,23 I - 46,459

39,499.5 ± 20,903
(n=76)

14,033 - 95,838

..

(range)
0-4 hrs

(median ± IQR) (n)

(range)
0-6 hrs

(median ± IQR) (n)

(range)
0-24 hrs

(median ± IQR) (n)

Enrolling ECG level (f.lV)
(mean ± SD) (0)

(median ± IQR)
(range)

Peak,ECG level (0-24 hrs) (JlV)
(meaii± SP) (n)

(median ± IQR)
(range)

Absolute Area (ischemic and non
ischemic) (JlV-min)

0-3 hrs
(median ± IQR) (n)
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(range)
Presence of Recurring Ischemia
(nIN; %) . 4/79 (5.1%) 17/222 (7.7%) 0.53

*The Mann-Whitney test was used to compare the continuous variables and the Chi Square test was used
for the categorical variables
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1.8.12 AO Therapy Effectiveness Results: Summary

The primary effectiveness endpoint for the AMIHOT II study was achieved, as

demonstrated in the data presented above. A reduction in infarct size as measuredb~

.~ imaging at 14 days was definitively proven with consistenntMa obtained in

two distinct studies. After the promising AMIHOT I subset of anterior < 6 hr patients

was identified, the goal of the AMIHOT II trial was to validate these results in a

meaningful w.ay. The AMIHOT II study design relied on repeating this beneficial
~ ~. ".

treatment effect in reducing infarct size in order to-achieve success. Having successfully

achieved the study endpoint for superiority in infarct size reduc~;' AO Therapy has

succeeded where other adjunctive therapies have failed. The taSk-of proving superiority

in improving myocardial salvage in PCI-adjunctive therapies has thus far been an

insurmountable goal for thrombectomy, distal protection, and cooling therapies. AO

Therapy stands apart from these earlier efforts in achieving this endpoint. It is notable

that a significant reduction in infarct size was achieved in patients with anterior MI in

whom the infarct size is large despite effective reperfusion therapy. Thus, AO Therapy'

has significant potential to reduce infarct size and improve the prognosis of the highest

risk patients, those most in need ofadditional therapies to improve outcomes.

Ultimately, the success of this novel therapy must be judged in consideration of the risk

benefit assessment, taking into consideration the safety profile of the device and

weighing that against the documented benefit. The following sections will discuss device

safety in detail, focusing on the adverse event profile for the AMIHOT II clinical study.
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1.8.13 AMIHOT II Safety Data Summal1'

This section presents a summary of safety for all Intent-to-Treat (ITT) patients treated in

the randomized phase of the AMIHOT II clinical trial. For the primatt ..sa!~y endpoint of

30-Day Major Adverse Cardiac Events (MACE), a Per Protocol (PP) ahalysis is also

performed.

This safety s\,\mmary is divided into two (2) sections: 1) 30-Day Safety Evaluation, and
.:.. -- ~ .

2) Late Safety Evaluation (> 30 days to 1 year). All data presented in the Safety

Evaluation are presented using the ITT patient sample as descrLbedpreviously. Thus,

data are presented for 222 AO Therapy patients and 79 Contror~u1?jects. Within each

table, the incidence of each event is tabulated by group (including number of events and

number of patients with an event as well as percentage of patients in the total population

with an event). All adverse events and safety endpoint events were reviewed and

adjudicated by the independent Clinical Events Committee (CEC) as previously

described in Section 1.7.7.4. The types and numbers of these events are summarized in

the following tables as adjudicated by the CEC.

A Data and Safety Monitoring Board (DSMB) was utilized for safety review throughout

the study. As specified in the study protocol and described previously in Section 1.7.7.3,

the independent DSMB conducted periodic reviews of the composite safety endpoint.

The DSMB reviewed the cumulative safety data at scheduled intervals to make

recommendations regarding continuation of the study. At each DSMB meeting there was

unanimous agreement by the board that the study should continue and that there were no

. safety concerns with the AMIHOT II trial that would require permanent or temporary

trial stopping .6r change to the study design.
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- _~ .

1.8.13.1 30-Day FolloW Up Clinic Visit

A follow up evaluation was required at 30-days post procedure. This assessment
-

consisted of an office visit with a medical history. No further imaging. stu~~s were

required. Table 58 provides a review of the 30-day follow-up assessmeritcompliance

and subject status for the AMIHOT II trial.

5t/222 (2.3%)
0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
17/217 (7.8%)

AOTherapy
. Group

_.;.'1:0=222)
:-.. (nIN; %)

177/222 (79.7%)
16/222 (7.2%)

24/222 (10.8%)
5/222 (2.3%)

203/222 (91.4%)
12/222 (5.4%)
1/222 (0.5%)
1/222 (0.5%)

CO(ltrol
Group
(n=79)

(nIN; %)

0/79 (0.0%)
0/79 (0.0%)
0/79 (0.0%)
0/79 (0.0%)
9/79 (11.4%) _

69/79 (87.3%)
10/79 (12.7%)
0/79 (0.0%)
0/79 (0.0%)

60/79 (76.0%)
13/79 (16.5%)
6/79 (7.6%)
0/79 (0.0%)

79/79 (100.0%)30-day follow up completed
Method:

Patient visit
Telephone contact with patient
Contact with patient's family
Other

Timing:
Assessment performed in windowt
Assessment performed early « 30 days)
Assessment performed late (> 45 days)

30-day follow up not completed
Reason why not completed:

Subject died
Subject lost to follow up
Subject withdrew from study
Other

Hospitalized since hospital discharge?
t30-day assessment required at 30 + 15 days
tOne of the "5 deaths occurred 32 days post-procedure; this patient's MACE status was known through
med~al records at 30 days even though formal follow up was incomplete.

Table 58. ;3(}-Day Follow Up Information

. All eligible subjects in the ITT patient sample completed a 30-day follow up assessment,

including 217/222 (97.7%) AOTherapy patients and 79/79 (100%) Control patients.

5/222 (2.3%) AO Therapy subjects died prior to completing 30-day follow up (four (4)

prior to day 30 and one (1) on day 32), and were thus ineligible for follow up. However,
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all Adverse Events through the point of death were reviewed and ,!djudicated by the

CEC, and these patients are conside'fed complete through study exit.

The majority of patients who completed 30-day evaluations had an offree visit, including.

203/222 (91.4%) AO Therapy patients and 69179 (87.3%) Control patl~tsrA total of

14/222 (6.3%) AO Therapy patients and 10179 (12.7%) Control patients who underwent a

30-da~ follow-up assessment did not return for an office visit.

Of these fourteen (14) AO Therapy patients, a telephone interview was conducted for
~

twelve {l2) patients (5.4%) and one patient (0.5%) contact wasJ~de with their family in

lieu of a telephone interview. This patient was still hospitalizea~at a local facility at the
- ;: --

time of the planned follow up visit, and information regarding the patient's health status

was obtained through a telephone conversation with her son. Subsequently, this patient

completed all required assessments at both 6-months and 12-months and complete

information was obtained on her health status at 30-days. One additional AO Therapy

patient who did not undergo an office visit was imprisoned and not able to return for an

office visit. Consequently, a telephone contact with the prison health service was

substituted for an office"visit. Ten (l0) patients in the Control group did not complete an

in-person office visit. In all ten (10) patients (12.7%), a telephone contact with the

patient was substituted for an office visit.

In all patients who did not return for an office visit (24 patients total between the two

study groups), a sufficient amount of information was collected regarding the occurrence

of any Adverse Events or Major Adverse Cardiac Events (MACE) primary safety

endpoints. All available information was reviewed by the Clinical Events Committee and

was considered to be satisfactory for assessment of the primary safety stud~ endpoint.

The 30-day assessment was required to be performed no sooner than day-3D and up to 15

days after day 30; 177/222 (79.7%) AO Therapy patients and 60179 (75.9%) Control

subjects completed the follow up assessment within this specified time interval. 16/222
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(7.2%) AO Therapy patients and 13/79 (16.5%) Control subjects had an early assessment

prior to 30 days. These early follow~itp assessments occurred in the range of20 to 29

days, at an average of27 days. In all cases either a later assessment was available (6

months or 1 year) or subjects were contacted by the clinical site at SOI1}~ p~t after the

30th day to document the presence or absence of MACE endpoint events~ccurring

between the day of the early 30-day assessment and the 30th day post procedure.

Following initial hospital discharge, 17/217 (7.8%) AO Therapy patients and 9/79

(11.4%) Control patients underwent a rehospitalization. These patients presented with

associated "Serious Adverse Events" (SAEs) resulting in rehospitalization. A description

of Serious Adverse Events experienced by both patient populations is provided in Section

1.8.13.6.3.3.

The..randomized phase 30-day safety summary which follows is divided into two (2)

sections: 1) a review of the primary composite safety endpoint (30-day MACE) and 2) a

review of all reported adverse event data.
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1.8.13.2 Primary Composite Safety Endpoint:.30-Day MACE

1.8.13.2.1 MACE Definitions

The composite safety endpoint for the AMIHOT II clinical trial is tht;jnc.i~nce of Major

Adverse Cardiac Events (MACE) including death, reinfarction, target vessel

revascularization, and stroke within 30 days. The components of this composite safety

endpoint" are Qefined as follows:
....

30-Da~Stroke: Neurological deficit lasting 24 hours or longer, or lasting less than 24

hours with a brain imaging study showing infarction. Stroke e~ents occurring within the
'-

30-day (or hospital discharge) MACE window will be considered p-~imary safety

endpoint events.

30-Day Reinfarction: Presence of recurrent ischemic symptoms thought to be of cardiac

origin of at least 20 minutes duration and redevelopment of ST-Segment elevation in two

(2) or more contiguous precordial leads and/or worsening ofexisting Qwaves or

development of new pathologic Q waves in the precordial leads. For defining

reinfarctions occurring 96 hours or more after the index event, re-elevation ofCK-MB

isoenzyme may be utilized as a substitute for ST segment changes. Note: degree of ST

change cannot be stipulated during periprocedural phase because it may be related to

underlying persistent ST segment changes related to presentatio'n event. Reinfarction

events occurring within the 30-day (or hospital discharge) MACE window will be

con~idered primary safety endpoint events if they occur in the region of the originally

treated infarct location.

30-Day TVR (Target Vessel Revascularization): Revascularization of AMIHOT II

study-related vessel by means of PCI or CABO. Target Vessel Revascularization events

occurring within the 30-day (or hospital discharge) MACE window will be considered
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primary safety endpoint events. Any intervention performed in th~ cath lab at the time of

treatment will not be considered a TVR.

30-Day Death: Including all deaths occurring from time of randomization through day 30
~

or until hospital discharge, whichever is later. ,.

All reported study primary safety endpoints were reviewed by the CEC and classified

according. to the definitions outlined above into the appropriate MACE event category.

De-identified source documentation and clinical imaging were provided to the CEC for
,

review -and adjudication of the primary safety endpoints. The p~E1ary endpoint of 30-

Day MACE includes all MACE events occurring through the 3Qth day post procedure.

1.8.13.2.2 30-Day MACE Assessment Compliance

The CEC reviewed all available information on study subjects to determine if the data

were sufficient to completely adjudicate for the primary safety endpoint through day 30.

A MACE assessment was considered "complete" ifby CEC review, the subject was

evaluable for the MACE safety endpoints through the 30th day post procedure or through

the-point of death if the subject died prior t030 days. A subject was considered

"available" for MACE safety evaluation if the subject was either "complete" or had a

MACE endpoint event but was not considered complete through the 30th day (e.g. subject

had a target vessel revascularization prior to day 30 and was subsequently lost to foIlow

up).

As described above, 87.3% of Control patients and 91.4% of AO Therapy patients had

completed a 30-Day follow up office visit. Five (5) AO Therapy patients who died prior

to the 30-day follow-up assessment had detailed information available and were

considered assessable for the primary MACE endpoint through study exit. The

remaining subjects had phone contacts or other available information judged by the CEC

to be sufficient for assessment of the primary safety endpoint. ~o subjects in the.
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randomized ITT cohort withdrew or were lost to follow-up prior t<? the 3D-day

assessment, Subjects with follow-up-assessment prior to day 30 had later assessments

sufficient to allow CEC evaluation of the MACE outcome through the 30th day. MACE

assessments were complete and available for all 222/222 (100%) patients il1Jhe AO
-

!.-

Therapy group and all 79/79 (100%) patients in the Control group.

1.8.13.3 30-Day MACE Endpoint lIypothesis and Results

In ac~ordance with the study protocol, the composite primary safety 3D-day MACE

endpoi~twas evaluated by a test of non-inferiority within a safety delta of 6.0%. The

planned primary study hypothesis test involves a Bayesian hie~rchical analysis

incorporating data from both the previous AMIHOT I trial and the'current AMIHOT II

trial as described in the study Statistical Analysis Plan.

Primary Safety Endpoint results are presented for both the ITT analysis sample and for

the safety PP sample. For the ITT analysis, data are presented in the following format: 1)

A presentation of 3D-Day MACE results for the ITT sample in the AMIHOT II trial; 2) A

summary of the 3D-Day MACE results from the AMIHOT I trial and 3) The Bayesian

hierarchical analysis of the composite primary endpoint demonstrating study success.

An analysis of the primary safety endpoint in the safety PP patient sample is presented

using a similar presentation format. The primary endpoint analysis summary sections are

then followed by a detailed summary of the primary endpo'int event components.

1.8.13.3.1 Primary MACE Safety Endpoint:::: 30 Days, ITT Analysis

1.8.13.3.1.1 AMIHOT II Trial Primary Safety Endpoint Summary: ITT Analysis

The AMIHOT II composite 3D-day primary safety MACE endpoint ofdeath, reinfarction,

target vessel revascularization or stroke within 30 days is presented in Table 59; a

Kaplan-Meier curve is shown in Figure 8. A total of 12/222 (5.4%) AO TherapY..patients
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and 3/79 (3.8%) Control patients experienced a MACE event with!n 30 days of the index

procedure. As seen in the table, direct comparison of the composite MACE event rate

and the MACE component rates by frequentist methods using Fisher's Exact Test. .

suggests no statistically significant differences between the AO Therapy gr2,!lP and the

Control group. The MACE rates overall were low given the study patient-population

which consists of individuals suffering from anterior acute myocardial infarction.

AnterroLAMI patients have a higher incidence of significant morbidity and mortality than

those-with hon~anterior MI. This patient population has been reported elsewhere to have

30-day_MACE rates in the range of 4.4% to I0.5%~18, 37 In the AMIHOT II study,

patients met strict inclusion/exclusion criteria prior to enrollme~t, including recent onset

of symptoms (within 6 hours), successful and uncomplicated PCI procedure with the

intention of intra-coronary stent placement, no significant concurrent cardiac morbidity

or need for further intervention within 30 days, and no cardiogenic shock or periods of

cardiopulmonary resuscitation (CPR) for> 10 minutes. The low overall MACE rate in

both groups likely reflects the selective nature ofthe study population.
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Table 59. Primary Safety Endpoint Evaluation (30-Day MACE): j\MIHOT II ITT
Anal sis

Randomization Group

Adverse Event

MACE Assessment complete at 30 days

MACE Assessment available at 30 dayst

Comrosite 3l'l~Day MACE

Death

Target Vessel Revascularizationl

TVR: Clinically Driven

TVR: Objective evidence of

ischemia in AMIHOT II lesion

2

Control AOTherapy
(N=79) (N=222)

-
Pts with Events Pts withE\'ents

(nIN; %) (nIN; %)

79/79(100.0%) 222/222 (100.0%)

79/79 (100.0%) . 222/222(100.0%)

3/79 (3.8%) 12/222 (5.4%)
,

0/79 (0.0%) 4/222 (I.8%)

3/79 (3.8%) "-8/222 (3.6%)

2/79 (2.5%) -8/222 (3.6%)

2/79 (2.5%) 5 4/222 (1.8%)

p value*

0.7665

V.576 I

1.0000

1.0000

0.6547

TVR: Target Lesion

Revascularization

TVR: Urgent or Emergent

. Reinfarction

Stroke

3

2

o

3/79 (3.8%)

2179 (2.5%)

2/19 (2.5%)

0179 (0.0%)

8

6

o

7/222 (3.2%)

8/222 (3.6%)

4/222 (1.8%)

0/222 (0.0%)

0.7256

1.0000

0.6547

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment
available.
lAMIHOT II main vessel or branches
*Fisher's Exact test

Page 247



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

AMIHOT II final Report
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Figure 8. 30-Day MACE Kaplan-Meier Estimate, AMIHOT II ITT Analysis
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1.8.13.3.1.2 AMIHOT I Trial Primary Safety Endpoint Sum.mary: ITT Analysis

An overview ofthe safety endpoint in the prior AMIHOT I trial is presented in Table 60.

As a reminder, in the AMIHOT I trial, the overall patient population included a 24-hour

window for both inferior and anterior acute myocardial infarction. The cwlfulative 30

day MACE rates in the prior AMIHOT I trial were 5.2% for the Control group and 6.7%

for th~ AO Therapy group. These rates are comparable to the rates observed in the

AMIHOT II study.
... .

-'
Randomjzatjo~ Group

Table 60. Primary Safety Endpoint Evaluation (36-Day MACE): AMIHOT I ITT
Anal sisc.:.=--- .,.-- ~--------__,

Control
(N=135)

AOTherapy
(N=134)

. Ev~ntst Pts with Events Eventst Pts with Events p value*
Adverse Event (n) (nIN; %) (n) (nIN; %)

Composite 30-Day MACE 10 7/135 (5.2%) 11 9/134 (6.7%) 0.6176

Death 2/135 (1.5%) 4/134 (3.0%) 0.4470

Target Vessel Revascularizationt 3/135 (2.2%) 3/134 (2.2%) 1.0000

Reinfarction 3/135 (2.2%) 3/134 (2.2%) 1.0000

Stroke 2/135 (1.5%) 1/134 (0.7%) 1.0000

Event count: count ofnumber of unique eve es experienced per patient
tAMIHOT I main vessel or branches; further TVR subcategorization was not available as in AMIHOT II analysis
*Fisher's Exact Test

1.8.13.3.1.3 Primary Safety Endpoint Testing, Bayesian Methodology: ITT

Analysis

The-primary safety endpoint was non-inferiority of the cumulative incidence of 30-day

MACE within a safety delta of 6.0%, assessed through Bayesian hierarchical modeling.

In concept, study endpoint success was evaluated'for the AMIHOT II study contingent

upon the results of the AMIHOT I trial. The model was structured so that the AMIHOT I

results were sub-divided into four patient subgroups of interest: anterior vs. non-anterior

AMI, treated,::: 6 or > 6 hours from symptom onset. More spec-ifically, the safety" ,
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endpoint was satisfied if there was a high posterior probability of Qon-inferiority (> 95%)

in the AMIHOT II trial conditional'on the safety data from both trials. For the safety

endpoint analysis, the ITT and PP analyses were considered co-primary.

The exact specification of the Bayesian model is as fbJlows.
. "'

""-I>.,,,' ~ .... ~ 'r ~ ?>"I"' '·,",1-"~·:'.t .;-.

The model

which we denote "Safety Model M1" is specified as follows:
... .

-"'·3-'

(Safety Model Ml)

The degree of borrowing from the results ofthe AMIHOT I study in analyzing the results
-' - -

of the AMIHOT II study was contingent upon the similarity of data in the two trials. A

high degree of similarity would have resulted in a large amount of pooling, but

di~similarity of the trials (either in AO Therapy versus Control differences or in overall

average efficacy measure or mean MACE rate) would have resulted in a limited amount

ofpooling. It was thus mathematically impossible for the AMIHOT II trial to trend
-

towards a neutral or negative outcome and still meet the statistical criteria for study
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success, and the design preserved (frequentist) type I error rates o[no more than 5%

under the null hypothesis of inferior"safety (i.e. the AO Therapy group MACE rate

exceeding the Control group rate by at least the safety delta of6%).

-~

The study was not designedorpowered to achieve the study endpoin~stand-alone

trial outside of this Bayesian framework. Thus, the study relied upon a reasonable degree

of similarity between AMIHOT I and AMIHOT II data in order to be able to pool some

of thepositive evidence from the AMIHOT I trial in analyzing the AMIHOT II- .
endpoints.

-
. Table 61 shows the results of the Bayesian analysis of 30-day M..;\,C.f: rates f~r the

AMIHOT I and II studies within the framework of the model. MACE rate data are

displayed as (mean ± SE) for the composite safety endpoint. The difference in MACE

rates is also displayed in addition to the calculated posterior probability of non

inferiority. As seen in the table, the 30-day MACE rates for both the Control and AO

Therapy groups are very similar,5.0 ± 1.4% and 5.9 ± 1.4%, respectively. The posterior

probability of non-inferiority was 99.5%. Sufficient Monte Carlo simulations were .

performed to ensure precisionto one-tenth'-of;..one-percent. The AMIHOT II primary

safety endpoint was achieved in the ITT analysis.
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ayeslan nalYSlS .-.
Control AO Therapy Difference# Posterior
Group Group (± SE) (%) Probability

(mean ± SE) (%) (mean ± SE) (%) of
(nt) . (nt) N@-Inferiority*

ITT Analysis 5.0 ± 1.4 5.9± 1.4 0.9± 2.0 .-~- 99.5%
(n=53/79; 79) (n=52/81; 222)

=

Table 61. Primary Safety Endpoint Evaluation (30-Day MACE):.AMIHOT I & II ITT
B . A I .

Sample sIze for BayeSIan EvaluatIon gIven as (x/y, z) where x number of Antenor ::;: 6 hours III

AMIHOT I, Y= number of other subjects in AMIHOT I and z = number of subjects in AMIHOT II (all
Anterior ::;:.{; hours).
.#Posterior mean· difference between MACE event rate in AO and Control groups incorporating data from
AMIIlbT 1 siudyinto the hierarchical model.
*Posterior probability that the AO Therapy group MACE rate is not more then 6percentage points larger
than the Control group rate. _

1.8.13.3.1.4 Alternative Bayesian Models to Test Robustness of Results

A series of additional Bayesian hierarchical models were developed to examine the

robustness of the results to different choices of model parameters, prior distributions, and

the degree of borrowing from AMIHOT I data. These models were not part of the pre

specified Statistical Analysis Plan but were developed in concert with FDA's request to

examine the sensitivity of the study results to a number of factors. In Section 1.8.10.3.4,

a discussion is provided for these models with respect to evaluation of the primary

effectiveness endpoint. This section defines the safety endpoint versions of these

additional models and addresses their effect upon primary safety endpoint results. For

simplicity, these models are referred to in the text as "Safety Model HI", "Safety Model

H2", etc. with the following brief descriptions of the purpose of each of the models:

Safety Model HI: An alternative Bayesian hierarchical model similar to our pre-specified

Safety MI, but has 6 additional random effects terms, leading to higher degrees of

borrowing from AMIHOT I where this is warranted.
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Safety Model H2: A variant of Safety Model HI to incorporate th~ two-way ANOVA

mean model for the subgroup effect, to account for the potential interaction between

infarct location and time to reperfusion in the AMIHOT I data.

Safety Model H3: A variant of Safety Model HI to incorporate a termfoJpossible center

effects'from the AMIHOT I and II investigational sites.

Safety Model H4: A variant of Safety Model HI that includes the time to reperfusion as a

contifluouS'variable and treatment by time to reperfusion interaction effects.

-

-~=',the following discussion addresses the findings of these modeJt:-
--

Safety Model H1

This model specification should allow for more

flexibility in the model, and may lead to higher degrees of borrowing from AMIHOT I

where this is warranted. The complete model is written as

Page 253



,--------------------------------- ----- ----- -------------------,

TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

(Safety Model HI)

The new hierarchical model Safety HI was used to evaluate the primary safety endpoint

of 30-day MACE. These results are shown in comparison to the pre-specified Safety

Model MI below in Table 61a. The strength of evidence for non-inferiority is

unaffected by the adjustment to the hierarchical modeling.

99.5%

Posterior
Probability

of
Non-Inferiority'

0.9± 2.05.9 ± 1.45.0 ± 1.4

Control AO Therapy. Difference#
Group Group (± SE)(%)

(mean ± SE)(%) (mean ± SE)(%)

Pre-specified
Safety Model M1

Table 61a. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I & II ITT
Bayesian Analysis, New Hierarchical Model (Model HI)

New Hierarchical 4.5 ± 1.5 5.6 ± 1.3 1.2 ± 1.9 99.5%
Safety Model H1 .-

#Posterior mean difference between MACE event rate in AO and Control groups incorporating data from
AMIHOT I study into the hierarchical model.
·Posterior probability that the AO Therapy group MACE rate is not more then 6 percentage points larger
than the Control group rate.

Safety Model H2

r '" ~ .....

... 'Y..,.: ~l· .~ .."~ .

.. I • _, > n • ,~l - J ,~ -

The resultant Safety .Model H2 is defined as:
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(Safety Model H2)

Safety Model H2 was used to evaluate the primary safety endpoint of 30-day MACE.

These results are shown in comparison to model HI below in Table 6tb, and

demonstrate again that the models lead to very similar levels of evidence for non

inferiority.

Table 6tb. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I & II ITT
Bayesian Analysis, New Hierarchical Model (Model H2)

Control Group AO Therapy DifTerence#
(mean ± SE)(%) Group (± SE)(%)

(mean ± SE)(%)

New Hierarchical Safety
Model HI

Two-Way ANOVA mean
structure (Safety Model H2)

4.5 ± 1.5

4.5 ± 1.5

5.6 ± 1.3

5.6 ± 1.3

1.2 ± 1.9

1.2 ± 1.9

Posterior
Probability

of
Non-Inferiority•

99.5%

99.5%

#Posterior mean difference between MACE event rate in AO and Control groups incorporating data from
AMIHOT I study into the hierarchical model.
'Posterior probability that the AO Therapy group MACE rate is not more then 6 percentage points larger
than the Control group rate.

Safety Model H3

.-.. The resultant Safe~y Model H3 IS aefined as:
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(Safety Model H3)

Similarly, Saefty Model H3 was used to evaluate the primary safety endpoint of 30-day

MACE with the incorporation of site effects. These results are shown in comparison to

Safety Model HI without site effects below in Table 61c. As observed with the primary

effectiveness endpoint, the inclusion of site effects into the model for primary safety

evaluation results in a slightly smaller posterior probability, but does not impact study

results in a material way.

Table 61c. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I & II ITT
Bayesian Analysis, New Hierarchical Model (Safety Model H3)

Control AO Therapy Difference#
Group Group (± SE) (%)

(mean ± SE) (mean ± SE) (%)
(%)

New Hierarchical Safety
Model HI (No Site
Effects)
Safety Model H3 (with
Site Effects)

4.5 ± 1.5

4.1 ± 1.7

5.6 ± 1.3

5.5 ± 1.7

1.2 ± 1.9

1.3 ± 2.1

Posterior
Probability

of
Non-Inferiority•

99.5%

98.3%

#P{)sterior mean difference between MACE event rate in AO and Control groups incorporating data from
AMIHOT I study into the hierarchical model.
'Posterior probability that the AO Therapy group MACE rate is not more then 6 percentage points larger
than the Control group rate.

Safety Model H4

With respect to formal analysis of the primary safety endpoint,
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_ The results~r~ shown in comparison to these base models below in Table

61d. As shown in the table, the inclusion of these effects into the model has a negligible

impact upon the study results.

Table 61d. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I & II ITT
Bayesian Analysis, Incorporation of Time to Reperfusion and Treatment by Time
Interaction Effects into Safety Model HI

Base Model

New Hierarchical Safety
Model HI

Incorporation of Time to
Reperfusion as
Continuous Variable and
Treatment by Time
Interaction

Hierarchical Safety
Model H4&

Control Group
(mean ± SE)(%)

4.5 ± 1.5

4.6± 1.6

AOTherapy
Group

(mean ± SE)(%)

5.6 ± 1.3

5.6 ± 1.4

Difference#
(± SE)(%)

1.2 ± 1.9

1.0 ± 2.1

Posterior
Probability of

Non-Inferiority·

99.5%

99.4%

#Posterior mean difference between MACE event rate in AO and Conirol groups incorporating data from
AMlHOT I study into the hierarchical model.
*Posterior probability that the AO Therapy group MACE rate is not more then 6 percentage points larger
than the Control group rate.

Model Results Using Informative (Borrowing) and Non-Informative (Non

Borrowing) Priors

The results for Safety Models MI, HI, H2, and H3 are shown below in Table 61e,

.comparing the results using informative (borrowing) and non-informative (non

borrowing) priors. The results are provided using available data for illustrative purposes

and are applicable to model variants with imputation. For each model,
,,'" " .c~- _ •

, ..,~.~;':~~1Fr/~:F~!.~h~:~"?·~'''' < • - ... _ • '"

~ J"" > t; ~. I'
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With respect to the primary safety endpoint, the pre-specified Safety Model MI achieved

a moderate level of borrowing from the safety information in AMIHOT 1. Safety Models

HI and H2 are able to achieve higher levels of borrowing. For Safety Model H3,._

: In summary, the aggregate effect of borrowing in the

models of primary safety endpoint data is similar, and the study results are not sensitive

to the choice of model.
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Table 61e. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I & 11 ITT
Bayesian Analysis, Comparison of Informative (Borrowing) and Non-Informative (Non-
Borrowing) Priors, Safety Models MI, HI, H2, H3

. Control AOTberapy Difference# Poste.rior
Group Group (± SE) (%) Probability

(mean ± SE) (%) (mean ± SE) (%) of .
Non-Inferiority'

Informative Prior (n=53/79; 79) t (n=52/8J;' 222) t

(Borrowing)

Safety Model Ml 5.0 ± 1.4 5.9± 1.4 0.9± 2.0 99.5%
(nborrow=52) & (nborrow=37) &

Safety Model HI 4.5 ± 1.5 5.6 ± 1.3 1.2 ± 1.9 99.5%
(nborrow=75) & (nborrow=77) &

Safety Model H2 4.4 ± 1.5 5.6 ± 1.3 1.1 ± 1.9 99.6%
(nhorrow=75) & (nborrow=80) &

Safety Model H3 4.1 ± 1.7 5.5 ± 1.7 1.3 ± 2.1 98.3%
(nborrow=O) & (nborrow=O) &

Non-Informative (n = 79) (n=222)
Prior (Non-
Borrowing)

Safety Model Ml 3.8 ± 2.2 5.8 ± 1.6 2.0±2.7 95.0%

Safety Model B1> 3.9±2.2 5.4 ± 1.5 1.5 ± 2.6 97.0%

-'t
Safety Model H2 3.9± 2.2 5.4 ± 1.5 1.5 ± 2.6 97.0%

•J
., .

Safety Model H3 1.6 ± 1.5 3.9 ± 1.7 2.3 ± 2.2 95.6%

tSample size for Bayesian Evaluation given as (x/y; z) where x == number of Anterior.::: 6 hours in
AMlHOT I, y == number of other subjects in AMIHOT I andz == number of subjects in AMIHOT II (all
Anterior.::: 6 hours).
#Posterior mean difference between MACE event rate in AO and Control groups incorporating data from
AMIHOT I study into the hierarchical model.
'Posterior probability that the AO Therapy group MACE rate is not more then 6 percentage points larger
than the Control group rate.
&The sample size nborrow is computed as the relative gain in efficiency of the model using both AMIHOT I
and AMIHOT II data to the model using only AMIHOT II data (Le. the ratio of the posterior variances
minus I) times the sample size in AMIHOT II.

Page 259



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package '
Section 7: AMIHOT II Clinical Summary Report

1.8.13.3.2 Primary MACE Safety Endpoint:::: 30 Days, PP Analysis

As prespecified in the AMIHOT II study clinical protocol and Statistical Analysis Plan,

the primary MACE safety endpoint analysis is (,:onsidered primary for both the ITT and

PP analyses. The PP safety sample consists of randomized patients not excluded due to

major protocol deviations. A detailed breakout of exclusion criteria for this patient

population is presented in Section 1.8.6. As discussed in that section and presented in

Table 19, The AMIHOT II PP safety sample consists of 186 AO Therapy patients and 78

Control subjects.

Endpoint results are presented for the Per Protocol analysis as follows: 1) A presentation

of 30-Day MACE results for the Per Protocol sample in the AMIHOT II trial; 2) A

summary of the 30-Day MACE results for the Per Protocol analysis from the AMIHOT I

trial and 3) The Bayesian hierarchical analysis of the composite primary endpoint

demonstrating study success for the Per Protocol sample.

1.8.13.3.2.1 AMIHOT II Trial Primary Safety Endpoint Summary: PP Analysis

The AMIHOT II composite 30-day primary safety MACE endpoint of death, reinfarction,

target vessel revascularization or stroke is presented in Table 62 for the PP analysis; a

Kaplan-Meier curve is shown in Figure 9. A total of7/186 (3.8%) AO Therapy patients

exhibited 13 MACE events, as compared to five (5) MACE events in 3/78 (3.8%) Control

patients. As shown in the table, direct comparison of the composite MACE event rate

and the individual MACE component rates by frequentist methods using Fisher's Exact

test suggests no statistically significant differences between the AO Therapy group and

the Control group.
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Table 62. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT II PP
Anal sis

Adverse Event

MACE Assessment complete at 30 days

MACE Assessment available at 30 dayst

Composite 30-Day MACE

Death

Target Vessel Revas;?tiiirrizationt

TVR: Clinically Driven

TVR: Objective evidence of

ischemia in AMIHOT II lesion

Randomization Group

Control . AO'Therapy
(N=78) (N=186)

Pts with Events Pts with Events
(n/N; %) (n/N; %)

78/78 (100.0%) 186/186 (100.0%)

78/78 (100.0%) . 186/186 (100.0%)

3/78 (3.8%) 7/186 (3.8%)

0178 (0.0%) 2/186 (1.1%)

3178 (3.8%) 5/186 (2.7%)

2/78 (2.6%) 5/186 (2.7%)

2 2/78 (2.6%) 4 3/186 (1.6%)

p value*

1.0000

1.0000

0.6972

1.0000

0.6339

TVR: Target Lesion

Revascularization

TVR: Urgent or Emergent

Reinfarction

Stroke

3

2

o

3/78 (3.8%)

2178 (2.6%)

2/78 (2.6%)

0/78 (0.0%)

5

o

4/186 (2.2%)

5/186 (2:7%)

3/186 (1.6%)

0/186 (0.0%)

0.4249

1.0000

0.6339

Complete or event reported in the interval. Event rate denominators utilize number ofsubjects with assessment
available.
tAMIHOT II main vessel or branches
* Fisher's Exact test
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AMIHOT II FInal Repon

figure 111me to MACE Ewnl (\C8flIIn-MeIer 8lIIImal8)

Per- protocol Population

i
i
I

20.0 1 __ AOTmt - - - CIIl I AOTml Ctrl

No. 01 Subl.ct. ,.. 7.
IV •• 1 7 (a.7'%) a (a .• s%)
C•• e.r.d 17' (".2.%) 7' (".1'%)

Log Rank P-Value: 0.9'.3

r---~------------------~

o.ot:::-==-==--==-~Ir-----.---~-. --,-----,-----J
0 5 10 15 20 25 30

TIme 10 MACE Event (cl8ys)

NaIiI= Subjecla ClII\IIOI'lld lit lImlI or 3D-clay vIeIt II < 30 cl8ys or lit day 30

No. at Risk
AOTmt 186 183 180 180 180 176 166
Ctrl 78 76 76 76 76 73 62

Figure 9. 30-Day MACE Kaplan-Meier Estimate, AMIHOT II PP Analysis

1.8.13.3.2.2 AMIHOT I Trial Primary Safety Endpoint Summary: PP Analysis

The AMIHOT I composite 30-day primary safety MACE endpoint of death, reinfarction,

target vessel revascularization or stroke is presented in Table 63 for the PP sample. A

total of 911 19 (7.6%) AO Therapy patients exhibited 11 MACE events, as compared to

ten (10) MACE events in 7/124 (5.6%) Control patients. As shown in the table, direct

comparison of the composite MACE event rate and the individual MACE component

rates by frequentist methods using Fisher's Exact test suggests no statistically significant

. differences between the AO Therapy group and the Control group.

Table 63. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I PP
Analysis
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- --------------- ------

Adverse Event

Composite 30-Day MACE
----

Death

Target Vessel ~~.a:~~larizationt

Reinfarction ~

Stroke

Randomization Group

Control AOTherapy
<N=124) (N=1l9)

Eventst Pts with Events Eventst Pts with Events p value*
(n) (n!N; %) (n) (n!N; %)

]0 7/124 (5.6%) 91119 (7.6%) 0.6112

21124 (1.6%) 41119 (3.4%) 0.4389

31124 (2.4%) 31119 (2.5%) 1.0000

__ 3/124 (2.4%)0 31119 (2;5%) 1.0000

21124 (1.6%) Ill] 9 (0.8%) 1.0000

Event count: count ofnumber of unique eventtypes experienced per patient
tAMIHOT I main vessel or branches; TVR subcategorization was not available as in AMIHOT II analysis
*Fisher's Exact Test

1.8.13.3.2.3 Primary Safety Endpoint Testing, Bayesian Methodology: PP

Analysis

Table 64 shows the results of the Bayesian analysis of30-day MACE rates for the

AMIHOT I and II studies within the framework of Safety Model M 1, as described

previously. As seen in the table, the 30-day MACE rates for both the Control and AO

Therapy PP groups are very similar, 5.1 ± 1.5% and 4.7 ± 1.5%, respectively (mean ±

SE). The posterior probability of non-inferiority was 99.9%. Sufficient Monte Carlo

simulations were performed to ensure precisionto one-tenth-of-one-percent. The

AMIHOT II primary safety endpoint was achieved in the PP analysis.

Table 64. Primary Safety Endpoint Evaluation (30-Day MACE): AMIHOT I & II PP
Bayesian Analysis

Control AO Therapy Difference# Posterior
Group Group (± SE) (%) Probability

(mean ± SE) (%) (mean ± SE) (%) of
nt nt Non-Inferiori

PP Analysis 5.1 ± 1.5 4.7 ± 1.5 -0.4 ± 2.0 99.9%
(n=51/73; 78) (n=47/72; 186)

Sample size for Bayesian Evaluation given as (x/y; z) where x = number of Anterior.:;: 6 hours in
AMIBOT I, y = number of other subjects in AMIHOT I and z = number of subjects in AMIHOT II (all
Anterior .:;:6 hours).
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#Posterior mean difference between MACE event rate in AO and Control groups incorporating data from
AMIHOT I study (see Appendix 18) into the hierarchical model described in Appendices 9 and 10.
*Posterior probability that the AO Therapy group MACE rate is not more then 6 percentage points larger
than the Control group rate.

1.8.13.3.3 30-Day MACE Component Events, ITT Analysis

Further detail on the 30-day MACE component events for the ITT patient sample is

provided in the following sections. As shown previously, Table 59 includes a

breakdown ofthe 30-day primary sarety endpoint MACE event components (death,

reinfarction, target vessel revascularization, and stroke). As discussed, 19 MACE events

occurred in 12/222 (5.4%) AO Therapy patients, and five (5) MACE events occurred in

3179 (3.8%) Control group patients. Four (4) AO Therapy group patients and two (2)

Control patients experienced more than one MACE event. In all six (6) of these patients

with more than one MACE component event, the patient presented with reinfarction

thatwas treated with target vessel revascularization.
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1.8.13.3.3.1 Target Vessel Revascularization (TVR)

A total of 8/222 (3.6%) AO Therapy patients and 3/79 (3.8%) Control pati~nts underwent

TVR procedures within the first 30 days. Within the AO Therapy group, TVR in

combination with reinfarction occurred in four (4) patients. One patien. .
-4111presented with two(2) episodes ofreinfarction, one at day four (4) and one atday

six (6), both requiring treatment with revascularization procedures involving the target

lesion.

All nine (9) TVR procedures in the eight (8) AO Therapy patients were clinically driven

and required urgent or emergent treatment. Eight (8) of these nine (9) revascularizations

involved PCI with stent placement, while one patient underwent coronary artery bypass

grafting (CABG). These TVR procedures occurred between 0 and 24 days post

procedure. Of these nine (9) episodes, six (6) incidents occurred in five (5) patients who

initially presented with chest pain and were documented to have stent occlusion. One

patient••••••~ exhibited chest discomfort, nausea and malaise in the absence

atient

of stent occlusion,·while one patient

stenosis
•

~'did ~o~ present with active sym'p,tomatolo¥?" but had a prior medical history of

multivessel coronary' artery diseAse (CAD). Angiographic imaging obtained during the
'''.o;.fi.,,;,;,:'lk.~~~' .'.:<;.... ~: "':-'

initial PCI revealed occlusions within four (4) coronary vessels. The patient

subsequently underwent an urgent 4-Vessel CABG at 13 days post-procedure.

Eight (8) TVR procedures in seven (7) patients (3.2%) involved revascularization of the

AMIHOT II lesion. Onep~tien~ underwent TVR without Target

Lesion Revascularization (TLR). This patient originally received stent placement with

two (2) stents at the bifurcation of the LAD coronary artery and first diagonal branch,

with the LAD designated as the target lesion. He required revascularization of the first

diagonal branch at 24 days post procedure. As the first diagonal branch is part of the
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AMIHOT iI Vessel but not the AMIHOT II designated lesion, the patient was

'categorized as having undergone TVR but not TLR.

Only one patien'-hadTVR that was determinerlto be related to-the AO

Therapy procedure,specifically the infusion catheter. This patient presented with chest

discomfort, nausea and malaise at eight (8) days post procedure. Angiography revealed a

hazy lesion within the proximal stent with no critical obstruction. No images on the

initial films after the AO Therapy procedure were available, and the CEC could not

exclude a mechanical issue related to the catheter that may have produced a lesion

evidenced on follow-up angiography. Consequently, the conservative approach was

taken to attribute this finding to the infusion catheter.

In the Control population; 3/79 (3.8%)patients required treatment with TVR, for a total

of three (3) events. Two (2) patients presented with chest pain, while one patient

exhibited dyspnea. All three (3) patients required revascularization of the AMIHOT II

target lesion. Revascularization occurred in theriiiige of 0-23 days post procedure.

Two (2) of the three (3) Control patients with aMACE event exhibited a combination of

the MACE endpoints of reinfarction resulting in TVR with PCI. One of these patients

exhibited an acute occlusion (within 1 hour of the index procedure) with chest pain and

electrocardiogram (EKG) changes, while the second experienced a subacute thrombosis

presenting as progressive dyspnea at four (4) days post procedure. These procedures were

both urgent/emergent, clinically driven, and with objective evidence of ischemia in the

AMIHOT II lesion.

One Control patient underwent TVR through an elective bypass procedure without any

objective evidence of ischemia in the AMIHOT II lesion. This patient, \Vho had a history

of aortic valve stenosis, presented on day 23 with angina due to extensive coronary artery

disease and severe symptomatic aortic stenosis. The patient underwent elective CABG
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with five (5) distal anastamoses, reimplantation of coronary arteries, mitral valvuloplasty

and a Benman procedure.

There were no significant differences in the incidence of TVR between the study groups.

An abbreviated narrative for each patient who underwent Target Vessel

Revasculariza!ion is presented in Table 65.

1.8.13:3.3.2 Reinfarction

A total of 4/222 (1.8%) AO Therapy patients exhibited six (6) reinfarction events. All

four (4) pati" s "ad an associated TVR procedure and were described above. Two (2)

patients ach experienced two (2) separate

. incidents ofreinfarction. All six (6) episodes of reinfarction were adjudicated by the

CEC to be related to the Index PCI procedure. None ofih~se incidents were determined

to be relatedto the AO device or procedure.

Within the AO Therapy population, reinfarction occurred at between 4 and 13 days post

procedure. All episodes of reinfarction initially presented as chest pain, and were caused

by a subacute stent thrombosis.

In comparison, 2/79 (2.5%) Control patients each experienced one reinfarction event.

All episodes were determined to be related to the Index PCI procedure, and occurred at

day 0 and day 4 post-procedure. One of these patients exhibited an acute occlusion

(within 1 hour of the index procedure) with chest pain and EKG changes, while the

second experienced a subacute thrombosis presenting as progressive dyspnea at four (4)

days post-procedure..

Reinfarction rates in the AO Therapy group (1.8%) and Control group (2.5%) were

similar. Table 65 provides an abbreviated narrative for patients experiencing

reinfarction.
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Table 65. BriefNarratives for Patients Undergoing Reinfarction and/or Target Vessel
Revascularization within 30 Da s

ID Subjects UudergoingTarget Vessel Revascularization and/or Reinfarction
:::;30 Days

-
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ID Subjects Undergoing TargetVessel Revascularization and/or Reinfarction
:::;30 Days

..:. - .... - ,: -~ ._::~':
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ID Subjects Undergoing Target Vessel Revascularization and/or Reinfarction
~30 Days
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'.

ID Subjects Undergoing Target Vessel Revascularization and/or Reinfarction
::: 30 Days
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ID Subjects Undt).rgoing Target Vessel Revascularization and/or Reinfarction
~30Days
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ID Subjects Undergoing Target Vessel Revascularization and/or Reinfarction
~30Days
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ID Subjects Undergoing Target Vessel Revascularization and/or Reinfarction
::s 30 Days
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ID Subjects Undet:going Target Vessel Revascularization and/or Reinfarction
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ID Subjects Undergoing Target Vessel Revascularization and/or Reinfarction
",,;,2}O D~ s '-. •

t-------:--ilI..._..

1.8.13.3.3.3 Stroke

No patients randomized to either group experienced stroke, with an in~idertce.rate of 0%.
,~..::.,. .~'..

~

1.8.13.3.3.4 Patient Death

There were a total of four (4) deaths which occurred within 30 days post procedure, all

occurring in the AO Therapy group (1.8%). All four (4) deaths were determ,inedto be

cardiac-related deaths. Three (3) deaths were adjudicated by the Clinical Events

Committee to be related to the patient's primary disease state (c9ronary artery disease).

Of these three (3) deaths, two (2) patients expired from myocardial rupture within the

territory of the LAD at 4 and 9 days, respectively. One patient passed from hypoxic
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encephalopathy resulting from a cardiac arrest that occurred prior to enrollment. This

patient was a protocol deviation for the AMIHOT II trial and should have been excluded

per protocol, as she had presented with a loss of consciousness for over five minutes prior

to trial enrollment.

The fourth death was determined by the CEC to be related to the AO Therapy procedure.

Pa.tiente initia}ly underwent a difficult and complicated index 'PCI procedure

associated with prolonged periods of no reflow. A TIMI flow of only Grade 2 was able

to be established post procedure. At four minutes into the AO Therapy procedure, the
,,~

patient experienced an arrhythmia consisting of ventricular tachycardia and ventricular

fibrillation. These events culminated in cardiac arrest. Standard resuscitative measures

were employed including multiple attempts at defibrillation. Late during the course of

the event an angiogram was performed which demonstrated mid-LAD and distal

circumflex artery occlusions. It cannot be determined if this finding was primarily

related to the low flow/cardiac arrest (most likely) or primary stent occlusion (less likely

secondary to no preceding new EKG changes). The patient was treated with

thrombolytic therapy. Despite continued resuscitative measures, no sustainable

hemodynamic status was achieved and efforts were terminated after two hours. During

resuscitative measures, residual slow flow was present. This adjudication by the Clinical

Events Committee was a conservative judgment based primarily on event timing, as the

patient experienced cardiac arrest four (4) minutes post-initiation of AO Therapy.

Death within 30 days of the index procedure was rare in this study and on the low end of

rates reported for other acute MI trials, particularly in light of the fact that only anterior

MI patients were enrolled. Recent acute MI trials have reported death rates in the range

of 1.1% to 6.6%18,38.
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Table 66 provides an abbreviated patient narrative for each patient death occurring

within the first 30 days after randomization.

1'",

Table 66.

I

I
i

ID Subjects Who Died at:5 30 Days Post Procedure
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ID Subjects Who Di~dat::;30 DaYSf>ost Procedure
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ID Subjects Who Died at:::: 30 Days Post Procedure
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1.8.13.4 30-Day MACE Results: Context with Published Trial Data

Within the AMIHOT II trial, the 30-day MACE rates for the ITT patient sample were

comparable between the AO Therapy group (5.4%) and the Control group (3.8%). In

addition, these observed rates a.re quite low given the anterior MI patient population

being studied. The 5.4% incidence of MACE in the AO Therapy group is comparable to

the rates presented in current trials~xamining various therapies for acute myocardial

infarction'. Recent studies report an incidence of 30-Day MACE in the range of4.4%

(CADILLAC)18 to 10.5% (ACE)3? In trials where stroke is. not included within the

MACE endpoint, recent studies present a MACE-incidence in the range of 4.6% (STENT

PAMIt l to 16.1% (RAPPORT)4o. The CAPTIM39 trial did not include TVR within the

primary MACE endpoint, as the endpoint consisted of only patient death, reinfarction,- . .. .
and stroke. Results indicated a MACE incidence in the range of 6.2% for patients treated

. . ,

with PTCA, and 8.2%:for patients treated with. pre-hospital thrombolytics. In the context

ofthese and oth~r c<,yltemporary AMI tri~ls, the AMIHOT II 30-day MACE rates are

comparable, although'it is understoodlhat ~ese in~er-studY'~omparisonshave limitations.
I' . .

The Per Protocol arialysis MACFrate"results were similar to those obtained for the

Intent-to-Treat a~alysis.

",.:

1.8.13.5 30-Day MACE Resqlts: ~ummary

The pre-specified analysis of the primary safety endp'oint hypothesis of non-inferiority.in

30-day MACI? rate was evaluated using a hierarchical Bayt;sian model that incorporated

both AMIHOT and AMIHOT II MACE data. Non-inf~rioriTy betw.~en the AO"Therapy
.: ~ . .

and Control study arms was demonstrated t<1 within the required 6% non-inferiority

margin for both the ITT and PPanalyses. This finding was demonstrated to be robust

with respect to analysis of alternative Bayesian mode1s that included various interaction

effects and prier specifications.
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In conclusion, the AMIHOT II study met its primary safety hypothesis, demonstrating

that AO Therapy is non-inferior within the safety margin to standard PCI treatment with

respect to the incidence of 30-day Major Adverse Cardiac Events. The 30-day MACE

rates in this trial were low considering the nature ofthe patients enrolled. Component

MACE event rates (death, reinfarction, stroke and target vessel revascularization) were

similar between groups and in line with expected rates from the literature. There were no

AOdevice-related events. The AO Therapy procedure was adjudicated to be the cause of

the MACE event in only two (2) instances, and these were both noted by the Clinical

...... '''''Events'Committee,tobecohservatively adjudicated as such. Review of the literature for .

recent AMI trials suggests that the safety profile ofAO Therapy as characterized by the

30-day MACE rate is comparable to the safety profile for standard of care for patients

undergoing treatment for AMI. These results support the safety of AO Therapy for use in .

the intended patient population.

1.8.13.6

1.8.13.6.1

Review of All 30-Day Adverse Event Data: AMIHOT II Study

Unanticipated Adverse Device Effects

Therewere no unanticipated adverse device effects reported by the participating

investigational centers at any time during the AMIHOT II clinical trial.

1.8.13.6.2 Anticipated Adverse Events

During the course of the AMIHOT II clinical trial, adverse events were collected on all

enrolled patients in accordance with the reporting requirements outlined in the clinical

protocol. An Adverse Event is defined as any undesirable experience that is a deviation

. from the baseline status (sign, symptom, illness, abnormal laboratory value, or other

medical event) occurring to a subject during the course of the study, whether or not it is

related to the devices or procedures described in the Investigational Plan.
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The AMIHOT II Clinical Events Committee provided a document to the sites listing

certain events that are not reportable because they are normally expected to occur in

conjunction with the index procedure or are associated with customary, standard care of

patients undergoing percutaneous interventions for acute myocardial infarction. This list

included events such as early post-procedure pain at the access site, post-anesthesia!

conscious sedation emesis and nausea (within 24 hours), and minor, localized tenderness

or swelling at vascular access site.

_Perthe protocol, adverse events \yere reported for all nmdomizedand Run-In subjects

through 30-days post-PCI, or until patient discharge, whichever date occurred later.

Additional adverse event data were collected during hospital visits and via telephone

survey at the 6 and 12-month time points. As such, the adverse event summary presented

is an extensive review of clinical experience of the intended patient population during the

observation period.

For purposes ofconsistent trial reporting and analysis, events were categorized by

MedDRA coding. Consistent with the MedDRA® Term Selection: Points to Consider

document (Release 3.3, June 2004) events were further grouped according to diagnosis

when the diagnosis was identified by the reporter.

Adverse Event review and adjudication was performed on a regular basis by the Clinical

Events Committee throughout the clinical trial. The CEC was responsible for the review

and adjudication of all adverse events that occurred over the course of the study. To the

extent possible, adverse events were classified in accordance with established adverse

event definitions. For each Adverse Event, the CEC identified the Event NamelMedDRA

code, event relationship (device, procedure, etc), and event category (serious, non

serious, not an event).
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As outlined in the CEC Manual of Operations, an Adverse Event is identified as a

condition that involves one of the following: A unique symptom or event that is a change

from the patient's baseline status, a series of symptoms or events that can be categorized

as a single entity, or a specific diagnosis responsible for a clinical change. The CEC

adjudicated some of the site-reported adverse events to be "Not An Event." These

incidents were determined to be symptoms associated with another reported event,

duplicate events identified 'using similar or different nomenclature reported with the same

start/stop dates or events representing observations or incidental findings or determined

to be inaccurately/incorrectly reported.

Adverse events occurring from the time of randomization through exactly 30 days post

procedure (including peri-procedural events) are presented separately from those

occurring after day 30 (post 30-day events). This enables an accurate description ofany

morbidity and mortality potentially associated with AO Therapy to be separated from

post 30-day events that may be more related to the underlying disease process.

1.8.13.6.3 Adverse Events Occurring within 30 Days of the Index Procedure

In the AMIHOT II study, a total of 119/222 (53.6%) AO Therapy patients and 37/79

(46.8%) Control patients presented with one or more adverse events during study follow-

up.

Patients were enrolled in the AMIHOT II trial following acute myocardial infarction,

representing an often seriously ill medical/surgical population. The subsequent rates of

Adverse Events are consistent with those expected from a high-risk patient population.

Patients randomized to the AO Therapy group exhibited a similar incidence of Adverse

Events (53.6%) compared to patients randomized to the control group (46.8%) despite

the fact that patients randomized to the AMIHOT II Therapy group received an additional

90 minutes of catheterization time in addition to increased anticoagulation therapy, and a

requirement to up-size arterial access sheaths to accommodate the _ infusion
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catheter or undergo a second arterial stick to allow for placement of the draw sheath.

Increased procedure time would also be expected to subsequently increase the rates of

Adverse Events.

1.8.13.6.3.1 Relationship of Adverse Events Occurring within 30 Days of the

Index Procedure

In accordance with the CEC Manual of Operations, Adverse Events were assigned a

single most probable attribution hierarchically as follows: AO Device (System or

Cartridge), AO Procedure~InfusionCatheter or"'Infusioh Catheter,

Arterial Supply Sheath, Other), PCI Procedure, Study Medications, Coronary Artery

Disease, Comorbid Condition, or Unknown. Table 67 presents the breakdown of all

Adverse Events and Serious Adverse Events in the AMIHOT II trial by relationship.
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Table 67. Overall Summa of Ad'udicated Adverse Events within First 30 Da s
Randomization Group

1.0000

0.5931

0.4627

0.3003

0.2844

0.8709

p value*

AO Therapy
(N=222)

Pts with Events
(nIN; %)

: 222/222 (100.0%)

222/222 (100.0%)

119/222 (53.6%)

0 0/222 (0.0%)

46 40/222 (18.0%)

43 34/222 (15.3%)

94 64/222 (28.8%)

2 2/222 (0.9%)

62 46/222 (20.7%)

9 9/222 (4.1%)

89 57/222(25.7%)

0 0/222 (0%)

1/79 (1.3%)

0/79 (0.0%)

15/79 (19.0%)

17/79 (21.5%)

15/79 (19.0%)

79/79 (100.0%)

79/79 (100.0%)

Pts with Ev.ents
(nIN; %)

Control
(N=79)

o
23

~. I . •

19

18

Coronary Artery Disease related AE

Index PCI procedure related AE

AO device related AE

AO device related AE

AO procedure related AE

Other relationship t

Study Medication related AE

Unknown relationship

Assessment Available t

Adverse Event

Assessment Complete

Serious Adverse Event

Any Adverse Event

AO procedure related AE 17 14/222 (6.3%)

Complete or event reported in the interval. Event rate den . ~ cts with assessment available
tlncluding pre-existing condition, concurrent condition, concurrent intervention and other relationships
"Fisher's Exact test .
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Includmg pre eXlstmg conditIOn, concurrent conditIOn, concurrent mterventlon and other relatIOnships
*Fisher's Exact test .

Table 67 (continued). Overall Summary of Adiudicated Adverse Events within First 30 Davs
Randomization Group

Control AO Therapy
(N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
Adverse Event (n) (n/N; %) (n) (n/N; %)

Index PCI procedure related AE 4 4/79 (5.1%) 17 14/222 (6.3%) 1.0000

Coronary Artery Disease related AE 9 8/79 (10.1%) 42 32/222 (14.4%) 0.4408

Study Medication related AE 0 0/79 (0.0%) 0 0/222 (0.0%) ...........

Other re lationship , 6 5/79 (6.3%) 10 10/222 (4.5%) 0.5480

Unknown relationship 0 0/79 (0.0%) 3 3/222 (1.4%) 0.5706

Adverse Event related to AMIHOT II Vessel 8 5/79 (6.3%) 26 20/222 (9.0%) 0.6353
.. .. . .-
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As seen in Table 67, the majority of Adverse Events for both the AO Therapy group

(28.8%) and the Control group (21.5%) were adjudicated by the Clinical Events

Committee to be related to the patient's coronary artery disease (CAD). Additionally,

34/222 (15.3%) AO Therapy patients and 14/79 (17.7%) Control patients presented with

an Adverse Event determined to be related to the Index PCI procedure. Overall in both

groups, over half of all adverse events were categorized as related to the patient's

baseline CAD or Index PCI procedure. These results are consistent with expected'rates

in a patient population receiving immediate treatment for AMI.

Within this total incidence of Adverse Events, 57/222 (25.7%) AO Therapy patients

presented a total of 89 events determined to be a "Serious Adverse Event" (SAE).

Similarly, 15/79 (19.0%) Control patients demonstrated a total of 19 SAEs. The

distribution of SAEs. by relationship category was similar to the dispersion of Adverse

Events. The majority of events were determined to be related to coronary artery disease

(14.4% AO Therapy, 10.1% Control group) and the Index PCI procedure (6.3%

AOTherapy, 5:1% Control group).

Adverse Events were also categorized by the Clinical Events Committee as Target Vessel

related, Access site related or Other. 20/222 (9.0%) AO Therapy patients and 5/79

(6.3%) Control patients demonstrated an Adverse Event related to the AMIHOT II Target

Vessel. No statistically significant difference was found in the rate of target vessel

related events between the two study groups.

Events were categorized as related to the AO device or procedure only for subjects in the

AO Therapy group. This category was not applicable to the Control group. No Adverse

Events were adjudicated to be related to the AO device. A total of 40/222 (18.0%) AO

Therapy patients presented atotal of 46 Adverse Events determined to be related to the·

AO procedure. Within these forty (40) patients, 14/222 (6.3%) AO Therapy subjects

presented a total of seventeen (17) Serious Adverse Events determined to be related to the
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AO procedure. Serious Adverse Events related to the AO procedure are discussed in

detail in Section 1.8.13.6.3.6.

1.8.13.6.3.2 Classification of Adverse Events Occurring Within 30 Days ofthe

Index Procedure

A detailed summary of the types and numbers of adverse events according to MedDRA

categorization for System Organ Class and Preferred Term as adjudicated by the Clinical

Events Committee is included in the following pages in Table 68.
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Table 68. Summa of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AOTherapy
Category Adverse Event (N=79) (N=222)

Pts with Events Pts with Events p value'"
System Organ Class (n/N; %) (n/N; %)

Assessment Complete 79/79 (100.0%) 22/222 (100.0%) .

Assessment Available t 79/79 (100.0%) 222/222 (100.0%)

BLOOD AND 1/79 (1.3%) 8 7/222 (3.2%) 0.6855
LYMPHATIC SYSTEM
DISORDERS

1/79 (1.3%) 7 7/222 (3.2%) 0.6855

0/79 (0.0%) 1/222 (0.5%) 1.0000

CARDIAC DISORDERS 17/79 (21.5%) 87 65/222 (29.3%) 0.2389

ACCELERATED 1/79 (1.3%) 2 2/222 (0.9%) 1.0000
IDIOVENTRICULAR
RHYTHM

ANGINA PECTORIS 3 3/79 (3.8%) 9 91222 (4.1%) 1.0000

AORTIC VALVE 1!79 (1.3%) 0 0/222 (0.0%) 0.2625
STENOSIS

ATRIAL FIBRILLATION 2 2179 (2.5%) 9 9/222(4.1%) 0.7338

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
*Fisher's Exact test

Page 292



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

Table 68 (continued). Summary of All Adverse Events within 30 Davs bv SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (nJN; %) (n) (nJN; %)

ATRIAL FLUTTER 0 0/79 (0.0%) I 1/222 (0.5%) l.0000

CARDIAC ARREST 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

CARDIAC FAILURE 5 5/79 (6.3%) 17 16/222 (7.2%) 1.0000
CONGESTIVE

CARDIAC TAMPONADE 0 0/79 (0.0%) I 1/222 (0.5%) l.0000

CARDIOGENIC SHOCK 1 1/79 (1.3%) 5 5/222 (2.3%) 1.0000

CORONARY ARTERY I 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
DISEASE

CORONARY ARTERY 0 0/79 (0.0%) 1 1/222 (0.5%) l.0000
OCCLUSION

CORONARY ARTERY 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
STENOSIS

INTRACARDIAC 0 0/79 (0.0%) 2 2/222 (0.9%) l.0000
THROMBUS

MYOCARDIAL 0 0/79 (0.0%) 4 4/222 (1.8%) 0.5761
ISCHEMIA

*Flsher's Exact test
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Table 68 (continued). Summary of All Adverse Events within 30 Days by SOC and PT
Randomization Group

Control AOTherapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value'"
System Organ Class MedDRAPT (n) (nIN; %) (n) (nIN; %)

MYOCARDIAL 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000
RUPTURE

PALPITATrONS 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

PERICARDIAL 1 1/79 (1.3%) 7 7/222 (3.2%) 0.6855
EFFUSION

PERICARDITIS 2 2179 (2.5%) 7 7/222 (3.2%) 1.0000

PULMONARY EDEMA 0 0/79 (0.0%) 4 4/222 (1.8%) 0.5761

SICK SINUS 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000
SYNDROME

SUPRAVENTRICULAR 3 3/79 (3.8%) 1 1/222 (0.5%) 0.0568
TACHYCARDIA

VENTRICULAR 0 0/79 (0.0%) 3 3/222 (1.4%) 0.5693
FIBRILLATION

VENTRICULAR 2 2179 (2.5%) 8 8/222 (3.6%) 1.0000
TACHYCARDIA

*Flsher's Exact test

Page 294



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

Table 68 of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AQ Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (oIN; %) (n) (oIN; %)

GASTROINTESTINAL 1179 (1.3%) 5 5/222 (2.3%) 1.0000
DISORDERS

I

ABDOMINAC PAIN 0 0179 (0.0%) 1/222 (0.5%) 1.0000
UPPER

DIARRHEA 0 0179 (0.0%) 1/222 (0.5%) 1.0000

GASTROESOPHOGEAL 1179 (1.3%) 0 0/222 (0%) 0.2625
REFLUX DISEASE

HEMATEMESIS 0 0179 (0.0%) 1/222 (0.5%) 1.0000

VOMITING 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000

GENERAL DISORDERS 6 6179 (7.6%) 18 15/222 (6.8%) 0.7995
AND ADMINISTRAnON
SITE CONDITIONS

ADVERSEDRUG 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000
REACTION

CHEST PAIN 4 4179 (5.1%) 7 5/222 (2.3%) 0.2485

*Fisher's Exact test
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of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Category Adyerse Event
Control
(N=79)

AO Therapy
(N=222)

DRUG wmIDRAW~L
SYNDROME .~

System Organ Class MedDRAPT, s;
.1

Events
(n)

o

Pts with Events
(n/N;%)

0179 (0.0%)

Events
(n)

Pts with Events
(n/N; %)

1/222 (0.5%)

p value*

1.0000

HEPATOBILIARY
DISORDERS

IMMUNE SYSTEM
DISORDERS

*Fisher's Exact test

.;'.: .
EDEMA PERlPHERAL

HYPOTHERMIA

DRUG·
HYPERSENSITIVITY

HYPERSENSITIVITY

o

o

2

o

o

0/79 (0.0%)

0179 (0.0%)

2179 (2.5%)

1179 (1.3%)

1/79 (1.3%)

0179 (0.0%)

1/79 (1.3%)

1179 (1.3%)

0179 (0.0%)
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o

7

3

4

1/222 (0.5%)

1/222 (0.5%)

6/222 (2.7%)

1/222 (0.5%)

0/222 (0.0%)

1/222 (0.5%)

7/222 (3.2%)

3/222 (1.4%)

4/222 (1.8%)

1.0000

1.0000

1.0000

0.4567

0.2625

1.0000

0.6855

1.0000

0.5761
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of All Adverse Events within 30 Da s b SOC and PT

Category

System Organ Class

INFECTIONS AND
INFESTATIONS

Randomization Group

Control AOTherapy
Adverse Event (N=79) (N=222). "

Events Pts with Events Events Pts with Events p value*
MedDRAPT (n) (qIN; %) (n) (nIN; %)

3 3/79 (3.8%) 18 17/222 (7.7%) 0.3005

BACTEREMIA 0 0/79 (0.0%)

CATHETER SITE 0 0/79 (0.0%)
INFECTION

PHARYNGITIS 0 0/79 (0.0%)

PNEUMONIA 1/79 (1.3%)

URINARY TRACT 2 2/79 (2.5%)
INFECTION

INJURY, POISONING 3 3/79 (3.8%)
AND PROCEDURAL
COMPLICATIONS

CORONARY ARTERY 0 0.0 (0.0%)
DISSECTION

DRUG TOXICITY 1 (1.3%)

*Fisher's Exact test

2

5

9

16

2/222 (0.9%) 1.0000

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

5/222 (2.3%) 1.0000

9/222 (4.1%) 0.7338

11/222 (5.0%) 1.0000

1/222 (0.5%) 1.0000

1/222 (0.5%) 0.4567
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of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AOTherapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (n/N; %) (n) (n/N; %)

IMPLANT SITE 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
HEMATOMA

STENT OCCLUSION 2 2/79 (2.5%) 12 9/222 (4.1%) 0.7338

TRAUMATIC 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
HEMATOMA

METABOLISM AND 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
NUTRlTION
DISORDERS

0 0/79 (0.0%) 1/222 (0.5%) 1.0000

0 0/79 (0.0%) 1/222 (0.5%) 1.0000

MUSCULOSKELETAL 2 2/79 (2.5%) 0 0/222 (0.0%) 0.0682
AND CONNECTIVE
TISSUE DISORDERS

. ARTHRALGIA 1/79 (1.3%) 0 0/222 (0.0%) 0.2625

SACRAL PAIN 1/79 (1.3%) 0 0/222 (0.0%) 0.2625

*Fisher's Exact test
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of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Category

System Organ Class

Adverse Event

MedDRAPT
Events

(n)

Control
(N=79)

Pts with Events
(nJN; %)

Events
(n)

AO Therapy
(N=222)

Pts with Events
(nJN; %)

p value*

NERVOUS SYSTEM
DISORDERS

PSYCHIATRIC
DISORDERS

*Fisher's Exact test

AGITATION

CONVULSION

DIZZINESS

HEADACHE

HYPOXIC
ENCEPHALOPATHY

TRANSIENT ISCHEMIC

;(' , ,,' :i\,. ',.., .... p • ", ...

, ,~

.. ANXIETY

DELIRIUM

DEPRESSION

o
o

o

o

'0

o
o

1/79 (L3%)

0/79 (0.0%)

0/79 (0.0%)

0/79 (0.0%)

1/79 (L3%)

0/79 (0.0%)

0/79 (0.0%)

1/79 (1.3%)

1/79 (L3%)

0/79 (0.0%)

0/79 (0.0%)
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4

2

5/222 (2.3%) 1.0000

1/222 (0,5%) 1.0000'

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

0/222 (0.0%) 0.2625

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

4/222 (1.8%) 1.0000

2/222 (0.9%) 1.0000

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000
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of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AOTherapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (nIN; %) (n) (nIN; %)

RENAL AND URINARY 2 2179 (2.5%) 11 11/222 (5.0%) 0.5252
DISORDERS

HEMATURIA 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000

NEPHROLITHIASIS 1179 (1.3%) 0 0/222 (0.0%) 0.2625

RENAL FAILURE 1/79 (1.3%) 8 8/222 (3.6%) 0.4540
ACUTE

URINARY RETENTION 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

RESPIRATORY, 1179 (1.3%) 4 4/222 (1.8%) 1.0000
THORACIC AND
MEDIASTINAL
DISORDERS

DYSPNEA 1179 (1.3%) 0 0/222 (0.0%) 0.2625

PLEURAL EFFUSION 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000

PNEUMONIA 0 0179 (0.0%) 1/222 (0.5%) 1.0000
ASPIRATION

*Fisher's Exact test
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of All Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (nIN; %) (n) (nIN; %)

RESPIRATORY 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
DISORDER

SKIN AND 1/79 (1.3%) 3 3/222 (1.4%) 1.0000
SUBCUTANEOUS
TISSUE DISORDERS

ECCHYMOSIS 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

HERPES ZOSTER 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

RASH 1/79 (1.3%) 1/222 (0.5%) 0.4567

VASCULAR 12 11/79 (13.9%) 67 57/222 (25.7%) 0.0409
DISORDERS

AORTIC A~EURYSM 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
\

ARTERIOyENOUS 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
FISTULA \

CAROTID ARTERY 1/79 (1.3%) 0 01222 (0.0%) 0.2625
STENOSIS

*Fisher's Exact test
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Table 68 (continued). Summary of All Adverse Events within 30 Days by SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (oIN; %) (n) (nIN; %)

CATHETER SITE 8 8179 (10.1%) 39 39/222 (17.6%) 0.1488
HEMATOMA

CATHETER SITE 1 1/79 (1.3%) 1 1/222 (0.5%) 0.4567
HEMORRHAGE

HEMORRHAGE 0 0179 (0.0%) 4 4/222 (1.8%) 0.5761

HYPERTENSION 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

HYPOTENSION 0 0/79 (0.0%) 11 101222 (4.5%) 0.0681

RETROPERITONEAL 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
HEMORRHAGE

SYNCOPE VASOVAGAL 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000

THROMBOPHLEBITIS 0 0179 (0.0%) I 1/222 (0.5%) 1.0000

UROGENITAL 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000
HEMORRHAGE

CATHETER SITE 8 8/79 (10.1%) 39 39/222 (17.6%) 0.1488
HEMATOMA

VASCULAR 2 2/79 (2.5%) 4 4/222 (1.8%) 0.6547
PSEUDOANEURYSM

*Flsher's Exact test
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As shown in Table 68, the majority of Adverse Events occurring within the AMIHOT II

trial were classified under either the System Organ Class (SOC) of Cardiac Disorder

(29.3% AO Therapy, 21.5% Control) or Vascular Disorder (25.7% AO Therapy, 13.9%

Control).

Other more common events included Adverse Events classified under the SOCs of

Infections and Infestations (7.7% AO Therapy, 3.8% Control), General Disorders and

Administration Site Conditions (6.8% AO Therapy, 7.6% Control), Injury, Poisoning and

Procedural Complications (5.0% AO Therapy, 3.8% Control), and Renal and Urinary

Disorders (5.0% AO Therapy, 2.5% Control).

Events occurring less frequently (i.e. at a rate less than 4% for both populations) included

Adverse Events categorized under the SOCs of Blood and Lymphatic System Disorders,

Gastrointestinal Disorders, Hepatobiliary Disorders, Immune System Disorders,

Metabolism and Nutrition Disorders, Musculoskeletal and Connective Tissue Disorders,

Nervous System Disorders, Psychiatric Disorders, Respiratory, Thoracic and Mediastinal

Disorders, and Skin and Subcutaneous Tissue Disorders.

No statistically significant differences were found at the SOC level between the two

study groups except for in the category of Vascular Disorders (25.7% AO Therapy,

13.9% Control, p=0.04). A discussion of events classified under Cardiac Disorders,

Vascular Disorders, and Injury, Poisoning, and Procedural Complications are presented

in the following section, as these three (3) categories are most related to the patient's

disease state and treatment.

A total of 65/222 (29.3%) AO Therapy subjects presented with an Adverse Event

classified as a cardiac disorder, compared to 17/79 (21.5%) Control patients. Most

commonly, these events were episodes of congestive heart failure, angina/myocardial

ischemia, or ventricular tachycardia. These are common periprocedural events in acute

MI patients and occurred at a rate in this trial that is consistent with that reported in other
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AMI trials18,37-41. No statistically significant differences were noted between the two

patient groups by direct comparison of the rates. MACE events within the first 30 days

were detailed previously.

A total of 57/222 (25.7%) AO Therapy patients demonstrated a vascular disorder,

compared to 11/79 (13.9%) Control patients. This difference was statistically significant

when compared by Fisher's Exact test (p=0.04). Bleeding and vascular access events are

well-known side effects of percutaneous intervention for acute myocardial infarction.

Vascular events were common in both study groups. The AO Therapy procedure

involves an increased procedure time of approximately 90 minutes, with a larger arterial

access sheath size (9 French) and an increased anticoagulant medication regime. All of

these factors may have contributed to a higher rate of bleeding and vascular access

events. A further detailed discussion of bleeding events is provided in Section 1.8.13.6.4

"Summary of Bleeding Events" and a discussion of vascular access site events is

provided in Section 1.8.13.6.5 "Access Site Events Within the First 30 Days".

A total of 11/222 (5.0%) AO Therapy patients experienced a total of 16 Adverse Events

classified under "Injury, Poisoning and Procedural Complications". Within these 11

individuals, nine (9) patients (4.1 %) exhibited 12 episodes of stent occlusions.

Additional events included one patient with each of the following events: Coronary

artery dissection (0.5%), drug toxicity (0.5%), implant site hematoma (0.5%) and

traumatic hematoma (0.5%). The majority of these events (10/16 events, 62.5%) were

determined to be caused by the Index PCI procedure. Two patients presented a total of

three (3) events (stent occlusion, implant site hematoma, and traumatic hematoma)

determined to be related to coronary artery disease. Traumatic hematoma in the neck in

one patient was determined to be related to coronary artery disease, specifically

intubation prior to randomization from the initial acute myocardial infarction. A second

patien~resentedwith stent occlusion and implant site hematoma, both

determined to be related to coronary artery disease. This patient had a previous medical
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history of myocardial infarction, hypertension, and a family history of coronary artery

disease. At 19 days post procedure he presented with ventricular tachycardia and

ventricular fibrillation, leading to placement of an ICD. A repeat angiography revealed

stenosis within his previously placed stent within the LAD. He exhibited a hematoma

that had formed within the ICD implantation site. Both the stent occlusion and implant

site hematoma were determined by the Clinical Events Committee to be caused by .

coronary artery disease. Three (3) additional episodes of stent occlusion classified under

"Injury Poisoning and Procedural Complications" were determined to be related to the

AO Therapy procedure.

A total of 3/79 (3.8%) Control patients exhibited three (3) Adverse Events classified

under "Injury Poisoning and Procedural Complications". Events experienced by patients

randomized to the Control population included one patient with drug toxicity (1.3%) and

two patients with stent occlusion (2.5%). Both episodes of stent occlusion were

determined to be related to the Index PCI procedure, while drug toxicity was related to

the patient's statin medication.

No statistically significant differences were found in the incidence of Injury, Poisoning

and Procedural complications between the AO Therapy and Control groups, despite the

longer procedure performed in patients who received AO Therapy.

Overall, the type and frequency ofAdverse Events experienced in the AMIHOT II trial

were similar to those expected in the patient population under study and largely

comparable between the two groups. Further discussion of events by seriousness and

relationship is provided in the subsequent sections.
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1.8.13.6.3.3 Serious Adverse Events (SAEs) Occurring within 30 Days of the Index

Procedure

An adverse event is determined to be "Serious" whenever the adverse event is fatal, life

threatening, disabling, or results in patient hospitalization or prolongation of

hospitalization. For each reported Adverse Event, the investigator made a determination

as to whether or not this event met the definition of serious. As part of the adjudication

process, the Clinical Events Committee reviewed and made a final determination as to

whether or not the event met the definition of serious.

Table 69 provides a summary of all SAEs by SOC and PT. A total of 57/222 (25.7%)

AO Therapy patients presented a total of 89 events determined to be a "Serious Adverse

Event". Similarly, 15/79 (19.0%) Control patients exhibited a total of 19 SAEs. The

majority of events were determined to be "Serious" due to a requirement for prolonged

hospitalization. The incidence of SAEs was not significantly different between the two

study groups. As described above, the slightly higher incidence of SAEs in the AO

Therapy group may have been caused by the longer procedure time, extended

anticoagulation treatment, and vascular access requirements involved in the AO Therapy

procedure.
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Table 69. Summa of All Serious Adverse Events within 30 Da s b SOC and PT
Randomization Group

\.0000

0.2828

p value*

Control AO Therapy
(N=79) (N=222)

Pts with Events Pts with Events
(n/N; %) (n/N; %)

79/79 (100.0% 22/222 (100.0%)<

79/79 (100.0%) 222/222 (100.0%)

15/79 (19.0%) 89 57/222 (25.7%)

0/79 (0.0%) 1/222 (0.5%)

Adverse Event

0/79 (0.0%) 1/222 (0.5%) \.0000

CARDIAC DISORDERS 8/79 (10.1 %) 41 33/222 (14.9%) 0.3436

ANGINA PECTORIS 1/79 (1.3%) 4 4/222 (\.8%) \.0000

AORTIC VALVE 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
STENOSIS

ATRIAL FIBRILLATION 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

CARDIAC ARREST 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

Assessment Complete

BLOOD AND
LYMPHATIC SYSTEM
DISORDERS

All serious adverse events

Assessment Available t .

Category

System Organ Class

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available
*Fisher's Exact test
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Table 69 (continued). Summary of All Serious Adverse Events within 30 Days by SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (nJN; %) (n) (n/N; %)

CARDIAC FAILURE 4 4179 (5.1%) 8 8/222 (3.6%) 0.5208
CONGESTIVE

CARDIAC TAMPONADE 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000

CARDIOGENIC SHOCK 1 1179 (1.3%) 5 5/222 (2.3%) 1.0000

CORONARY ARTERY 1 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
DISEASE

CORONARY ARTERY 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
OCCLUSION

CORONARY ARTERY 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
STENOSIS

MYOCARDIAL 0 0/79 (0.0%) 4 4/222 (1.8%) 0.5761
ISCHEMIA

MYOCARDIAL 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000
RUPTURE

PERICARDITIS 1 1179 (1.3%) 2 2/222 (0.9%) 1.0000

PULMONARY EDEMA 0 0179 (0.0%) 4 4 (1.8%) 0.5761

*Flsher's Exact test
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. of All Serious Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (nIN; %) (n) (nIN; %)

SICK SINUS 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
SYNDROME

VENTRICULAR 0 0/79 (0.0%) 3 3/222 (1.4%) 0.5693
FIBRILLAnON

VENTRICULAR 0 0/79 (0.0%) 3 3/222 (1.4%) 0.5693
TACHYCARDIA

GASTROINTESTINAL . 1 1/79 (1.3%) 0 01222 (0.0%) 0.2625
DISORDERS

1/79 (1.3%) 0 0/222 (0.0%) 0.2625

GENERAL DISORDERS 2 2179 (2.5%) 6 5/222 (2.3%) 1.0000
AND ADMINISTRAnON
SITE CONDITIONS

0 0179 (0.0%) 1/222 (0.5%) 1.0000

CHEST PAIN 2 2/79 (2.5%) 2 2/222 (0.9%) 0.2823

HYPOTHERMIA 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

*Fisher's Exact test
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of All Serious Adverse Events within 30 Da s b SOC and PT
Randomization Group

PNEpMONIA

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

11/222 (5.0%) 0.5252

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

9/222 (4.1%) 0.7338

1/222 (0.5%) 1.0000

12

15

AOTherapy
(N=222)

Events Pts with Events p value*
(n) (nIN; %)

2 2/222 (0.9%) 1.0000

3 3/222 (1.4%) 0.5693

2/79 (2,5%)

0179 (0.0%)

2

o 0/79 (0.0%)

o 0/79 (0.0%)

o

Control
(N=79)

Events Pts with Events
(n) (nIN; %)

0 0/79 (0.0%)

0 0179 (0.0%)

0 0/79 (0.0%)

0 0/79 (0.0%)

0. 0/79 (0.0%)

.2 2179 (2.5%)

Adverse Event

MedDRAPT

Category

INFECTIONS AND
INFESTATIONS

INJURY, POISONING
AND PROCEDURAL
COMPLICATIONS

System Organ Class

*Fisher's Exact test

PY*XIA
1----------

1 ,

URINARY TRACT
INFECTION

1------------,.- :,
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,!

Table 69
RandCllJiization Group

1/222 (0.5%) 1.0000

1/222 (0.5%) 1.0000

1/222 (0.5%) 0.4567

1/222 (0.5%) 0.4567

4/222 (1.8%) 1.0000

1/222 (0.5%) 1.0000

3/222 (1.4%) 1.0000

4

3

Control AO Therapy
Adverse Event (N=79) (N=222)

Events Pts with Events Eve"ts Pts with Events p value*
(n) (n/N; %) (n) (n/N; %)

0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000

Category

NERVOUS SYSTEM
DISORDERS

System Organ Class

0 0/79 (0.0%)

0 0/79 (0.0%)

PSYCHIATRIC 1/79 (1.3%)
DISORDERS

1/79 (1.3%)

RENAL AND URINARY 1/79 (1.3%)
DISORDE~S

0 0/79 (0.0%)

1/79 (1.3%)

*Fisher's Exact test
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of All Seri6:us Adverse Events within 30 Da s b SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class (n) (nJN; %) (n) (nJN; %)

RESPIRATORY, 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
THORACIC AND
MEDIASTINAL
DISORDERS

0 0/79 (0.0%) 1/222 (0.5%) 1.0000

0 0/79 (0.0%) 1/222 (0.5%) 1.0000

"
VASCULAR 3 2/79 (2.5%) 14 12/222 (5.4%) 0.3699
DISORDERS

1/79 (1.3%) 0 0/222 (0.0%) 0.2625

0 0/79 (0.0%) 3 3/222 (1.4%) 0.5693

1/79 (1.3%) 1/222 (0.5%) 0.4567

0 0/79 (0.0%) 1/222 (0.5%) 1.0000

*Fisher's Exact test
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Table 69 (continued). Summary of All Serious Adverse Events within 30 Days by SOC and PT
Randomization Group

Control AO Therapy
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) tn/N; %) (n) (n/N; %)

HYPOTENSION 0 0/79 (0.0%) 4 3/222 (1.4%) 0.5693

RETROPERITONEAL 0 0/79 (e.O%) I 1/222 (0.5%) 1.0000
HEMORRHAGE,

IvASCULAR I 1/79 (1.3%) 4 4/222 (1.8%) 1.0000
PSEUDOANEURYSM

*Fisher's Exact test

-.
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As seen in Table 69, no significant differences were found in the incidence of SAEs

between the two study groups with regard to event category or SOC. As was the case

with overall adverse events, the majority of SAEs were classified into the categories of

"Cardiac Disorders", "Vascular Disorders" and "Injury, Poisoning and Procedural

Complications". A total of 33/222 (14.9%) AO Therapy patients and 8/79 (l 0.1 %)

Control patients exhibited a SAE classified in the System Organ Class of "Cardiac

Disorders". 12/222 (5.4%) AO Therapy patients and 2/79 (2.5%) Control patients

presented a SAE classified under "Vascular Disorders". Additionally, 11/222 (5.0%) AO

Therapy patients and 2/79 (2.5%) Control patients exhibited a SAE classified under

"Injury, Poisoning, and Procedural Complications".

1.8.13.6.3.4 Classification of Serious Adverse Events Occurring within 30 Days of

the Index Procedure by Relationship

SAEs were caiegorized further according to MedDRA Preferred Term (PT), System

Organ Class (SOC) by relationship (causality). Patients in both study groups presented

with a similar incidence of events with comparable underlying causes. No significant

differences were found in frequency and type ofSAE by relationship between AO

Therapy and Control patients. A summary of all Serious Adverse Events within 30 days

by SOC, PT and Relationship to Patient is provided in Table 70.

-----------------------
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Table 70. Summar of All Serious Adverse Events within 30 Da s b SOC, PT and Relati shi
Randomization G~~up

3 3/222 (1.4%)

3 3/222 (1.4%)

Pts with Events p vaIue*
(nIN; %)

1/222 (0.5%)

1/222 (0.5%)

222/222 (100.0%

222/222 (100.0%)

57/222 (25.7%)

AOTherapy
(N=222)

5 5/222 (2.3%)

3 3/222 (1.4%)

17 14/222 (6.3%)

Pts with Events
(nIN; %)

Control
(N=79)Relationship Category Adverse Event·

Syst m Organ Class MedDRA PT

Assessment Complete

Assessment Availablet

Any Relationship All s rious adverse events

AO procedure related Ails rious adverse events
AE

CA lAC DISORDERS

ANGINA PECTORIS

CARDIAC ARREST

CARDIOGENIC SHOCK'

INJ RY, POISONING
AN PROCEDURAL
CO PLICATIONS

STENT OCCLUSION

Complete or event reported in he interval. -Event rate denominators utili7;(e number ofsubjects with assessil)ent available
*Fisher's Exact test
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Table 70 (continued). ~ummary~fAll Serious Adverse Events within 30 Days by SOC, PT an4 Relationship by
Patient . 1 '

Randomization Group

Control
(N=79)

p value*

1/222 (0.5%)

1/222 (0.5%)

1/222 (0.5%)

Pts with Events
(nlN; %)

AOTherapy
(N=222)

3 3/222 (1.4%)

I .

3 3/222 (1.4%)

8

17 14/222 (6.3%)

Events
(n)

I.
I ..".,: :"',

~1 ..I;:. :.'. \..~

~ I
I I
1 I
~ I---4/79 (: 0)

Pts with Events
(nlN; %)

•

•
Relationship Category Adverse Event

S stem Organ Class MedDRAPT

R SPIRATORY,
T ORACICAND
M DIASTINAL
D SORDERS

PNEUMONIA
ASPIRATION

V SCULAR
D SORDERS

CATHETER SITE
HEMATOMA

CATHETER SITE
HEMORRHAGE

HYPOTENSION

VASCULAR
PSEUDOANEURYSM

Index PCI procedure A 1serious adverse events
related AE

. *Fisher's Exact test
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Table 70 (continued). urnmary of All Serious Adverse Events within 30 Days by SOC, PI and Relationship by
Patient .

Randomization Group

I
Control AOTberapy

Relationsbip Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
Syst m Organ Class MedDRAPT (n) (nlN; %) (n) (nIN; %)

CAll DIAC DISORDERS 0 0179 (0.0%) 3 3/222 (1.4%) 0.5693

CARDIAC TAMPONADE 0 0/79 (0.0%) 1 1/222 (0.5%) . 1.0000

CORONARY ARTERY 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
OCCLUSION

MYOCARDIAL 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000
ISCHEMIA

GEl' ERAL DISORDERS 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
ANI ADMINISTRATION
SITI CONDITIONS

PYREXIA 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000

INFl CTIONS AND 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
INFl STATIONS

BACTEREMIA 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000

INIl RY, POISONING 2 2179 (2.5%) 10 8/222 (3.6%) 1.0000
AN[ PROCEDURAL
COtv PLICATIONS

*Fisher's Exact test !
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1 : ,. ,';
Table 70 (continued). Summary of All Serious Adverse Events within 30 Days by SOC, PT and Rel,tio~Ship ~~
Patient ; ! .

Randomization Group I

Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
S stem Organ Class MedDRA PT (n) (nIN; %) (n) (nIN; %)

CORONARY ARTERY 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000
DISSECTION

DRUG TOXICITY 0, 0/79 (0.0%) 1 1/222 (0.5~)· 1.0000

STENT OCCLUSION 2 2179 (2.5%) 8 6/222 (2.7%) .1.0000

R~NAL AND'URlNARY 1 1179 (1.3%) 0 0/222 (0.0%) 0.2625
D SORDERS

RENAL FAILURE 1 1179 (1.3%) 0 0/222 (O.O%t 0.2625
ACUTE

VASCULAR ."1 . 1179 (1.3%) 2 2/222 (0.9%) 1.0000
D SORDERS

CATHETER SITE 1 1179 (1.3%) 0 0/222 (0.0%) 0.2625
HEMORRHAGE

RETROPERITONEAL 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000
HEMORRHAGE

VASCULAR 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000
PSEUDOANEURYSM

*Fisher's Exact test
,I
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Table 70 (continued). Summary of All Serious Adverse Events within 30 Days by SOC, PT and Relationship by
Patient

Randomization Group

Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222)

I, Events Pts with Events Events Pts with Events p value*
Sys ~m Org~n Class MedDRAPT (n) (n!N; %) (n) (n!N; %)

Coronary Artery All erious adverse events 9 8/79 (10.1%) 42 32/222 (14.4%) 0.4405
Disease related AE !

CAl~IAC DISORDERS 8 7/79 (8.9%) 31 26/222 (11.7%) 0.6750

I ANGINA PECTORIS I 1/79 (1.3%) 3 3/222 (1.4%) 1.0000

ATRIAL FIBRILLATION 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

CARDIAC FAILURE 4 4/79 (5.1%) 7 7/222 (3.2%) 0.4872
CONGESTIVE

CARDIOGENIC SHOCK 1 1/79 (1.3%) 2 2/222 (0.9%) 1.0000

CORONARY ARTERY 1 1/79 (1.3%) 0 0/222 (0.0%) , 0.2625
DISEASE

CORONARY ARTERY 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
STENOSIS

MYOCARDIAL 0 0/79 (0.0%) 3 3/222 (1.4%) 0.5693
, ISCHEMIA

MYOCARDIAL 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
RUPTURE

*Fisher's Exact test
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Table 70 (continued). Summary of All Serious Adverse Events within 30 Days by SOC, PT and Relationship by
Patient

Randomization Group

Control AO Therapy
Relationship

!
Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
Sys em Organ Class MedDRAPT (n) (11/N; %) (n) (n/N; %)

I PERICARDITIS 1 1179 (1.3%) 2 2/222 (0.9%) 1.0000

PULMONARY EDEMA 0 0/79 (0.0%) 4 4/222 (1.8%) 0.5761

VENTRICULAR 0 0179 (0.0%) 3 3/222 (1.4%) 0.5693
FIBRiLLATION

VENTRICULAR 0 0179 (0.0%) 3 3/222 (1.4%) 0.5693
TACHYCARDIA

GE ~ERAL DISORDERS 0 0179 (0.0%) 3 3/222 (1.4%) 0.5693
ANPADMINISTRATION
SIT~ CONDITIONS

CHEST PAIN 0 0179 (0.0%) 2 2/222 (0.9%) 1.0000

PYREXIA 0 0179 (0.0%) 1 1/222 (0.5%) 1.0000

INJ~RY, POISONING 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
ANPPROCEDURAL
CO~PLICAnONS

STENT OCCLUSION 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000

*Fisher's Exact test
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Table 70 (continued). ~ummary of All Serious Adverse Events within 30 Days by SOC, PT and Relationship, by
Patient

Randomization Group

Control AO Therapy
Relationship Category Adverse Event (N=79) (N"'222)

Events Pts with Events Events Pts with Events p value*
Sy tern Organ Class MedDRAPT (n) (nIN; %) (n) (nIN; %)

TRAUMATIC 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
HEMATOMA

N RVOUS SYSTEM 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
DI SORDERS

I
HYPOXIC 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
ENCEPHALOPATHY

PS~CHIATRIC 1 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
DI ORDERS

ANXIETY 1 1/79 (1.3%) 0 0/222 (0.0%) 0.2625

RE1NAL AND URINARY 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
DISORDERS

RENAL FAILURE 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
ACUTE

VI SCULAR 0 0/79 (0.0%) 3 2/222 (0.9%) 1.0000
DI~ORDERS

HYPOTENSION 0 0/79 (0.0%) 3 2/222 (0.9%) 1.0000

*Fisher's Exact test
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Table 70 (continued). Summary of All Serious Adverse Events within 30 Days by SOC, PT and Relationship by
Patient

Randomization Group

Control AOTherapy
Relationship I Category Adverse Event (N=79) (N=222)

I

I Events Pts with Events Events Pts with Events p value*
Syst~m Organ Class MedDRAPT (n) (nJN; %) (n) (nlN; %)

Other relationship * All erious adverse events 6 5/79 (6.3%) 10 10/222 (4.5%) 0.5505

CAI~DIAC DISORDERS I 1/79 (1.3%) 2 2/222 (0.9%) 1.0000

i
AORTIC VALVE 1 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
STENOSIS

I CARDIAC FAILURE 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

I CONGESTIVE

SICK SINUS 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
SYNDROME

GM TROINTESTINAL 1 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
DIS DRDERS

GASTROESOPHOGEAL 1 1/79 (1.3%) 0 0/222 (0%) 0.2625
REFLUX DISEASE

GEl' ERAL DISORDERS 2 2/79 (2.5%) 1 1/222 (0.5%) 0.1696
ANI ADMINISTRATION
SIT . CONDITIONS

ADVERSE DRUG 0 0/79 (0%) 1 1/222 (0.5%) 1.0000
REACTION

Including pre-existing conditic n, concurrent condition, concurrent intervention and other relationships
*Fisher's Exact test
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Table 70 (continued). Summary of All Serious Adverse Events within 30 Days by SOC, PT and Relationship by
Patient

Randomization Group

Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
Syst m Organ Class MedDRAPT (n) (nJN; %) (n) (nlN; %)

CHEST PAIN 2 2/79 (2.5%) 0 0/222 (0.0%) 0.0682

INF CTIONSAND 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000
INFI STATIONS

i PNEUMONIA 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000

URINARY TRACT 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
INFECTION

NE;OUS, SYSTEM 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
DIS RDERS

i TRANSIENT ISCHEMIC 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
i ATTACK

PSY HIATRIC 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
DIS( RDERS

ANXIETY 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000

RENAL AND URINARY 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
DIS( RDERS

HEMATURIA 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

*Fisher's Exact test
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Table 70 (continued). Summary of All Serious Adverse Events within 30 Days by SOC, PT and Relationship by
Patient

Randomization Group

Control AD Therapy
Relationship Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRAPT (n) (n/N; %) (n) (n/N; %)

RESPIRATORY, 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
THORACIC AND
MEDIASTINAL
DISORDERS

RESPIRATORY 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
DISORDER

VASCULAR 2 1/79 (1.3%) I 1/222 (0.5%) 0.4567
DISORDERS

CAROTID ARTERY 1 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
STENOSIS

HEMORRHAGE 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000

. VASCULAR I 1/79 (1.3%) 0 0/222 (0.0%) 0.2625
PSEUDOANEURYSM

Unknown relationship All serious adverse events 0 0/79 (0.0%) 3 3/222 (1.4%) 0.5693

BLOOD AND 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
LYMPHATIC SYSTEM
DISORDERS

*Flsher's Exact test
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Table 70 (continued). Summary ofAll Serious Adverse Events within 30 Days by SOC, PT and Relationship by
Patient

Randomization Group

Control AOTherapy
Relationship Category Adverse Event (N=79) (N=222)

Events Pts with Events Events Pts with Events p value*
System Organ Class MedDRA PT (n) (nlN; %) (n) (nlN; %)

ANEMIA 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000

GENERAL DISORDERS 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
AND ADMINISTRAnON
SITE CONDITIONS

HYPOTHERMIA 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000

RENAL AND URINARY 0 0/79 (0.0%) 1 1/222 (0.5%) 1.0000
DISORDERS

RENAL FAILURE 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
ACUTE

*FIsher's Exact test
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As seen in Table 70, the majority of SAEs were determined by the Clinical Events

Committee to be related to the patient's primary disease state. A total of32/222 (14.4%)

AO Therapy patients and 8/79 (10.1 %) Control patients experienced a SAE determined to

be related to coronary artery disease. Additionally, 14/222 (6.3%) AO Therapy patients

and 4/79 (5.1 %) Control patients demonstrated a SAE related to the Index Procedure.

These results are consistent with incidence rates expected in an AMI patient population.

14/222 (6.3%) AO Therapy patients exhibited a total of 17 SAEs that were believed to be

related to AO Therapy procedure. The majority of these events were access site related,

and consisted of vascular events such as catheter site hematoma and pseudoaneurysm.

Most vascular events were determined to be "Serious" due to an increased hospitalization

time or due to the need for treatment with blood transfusion. None of the bleeding events

determined to be related to the AO procedure were classified as a "Severe/Life

Threatening Bleeding Event". The majority of events resolved within a short period of

time following the index procedure, and did not involve any lasting clinical sequelae. No

AO Device related Serious Adverse Events were noted in the AMIHOT II study.

1.8.13.6.3.5 Serious Adverse Events Related to the Index PCI Procedure at 30

Days

A total of 14/222 (6.3%) AO Therapy patients and 4/79 (5.1 %) Control patients

demonstrated an SAE related to the Index Procedure. Within the AO Therapy group, the

most frequent type of SAE in this category was stent occlusion in six (6) patients (2.7%).

All other SAE attributed to the Index Procedure each involved one patient (0.5%) and

included the following categories: Cardiac tamponade, coronary artery occlusion (non

AMIHOT II lesion), myocardial ischemia, pyrexia, bacteremia, coronary artery

dissection, drug toxicity, retroperitoneal hemorrhage and vascular pseudoaneurysm. Five

(5) of the fourteen (14) patients had symptom onset during AO Therapy. These events

included two episodes of stent occlusion, coronary artery occlusion, coronary artery
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disease, and cardiac tamponade. Although these patients demonstrated symptom onset

during the AO procedure, the event was determined by the Clinical Events Committee to

be related to the Index PCI procedure.

Of the four (4) Control patients who experienced a SAE related to the Index PCI

procedure, stent occlusion occurred in two patients (2.5%), followed by catheter site

hemorrhage in one patient (1.3%) and acute renal failure in one patient (1.3%).

No significant differences were found between the AO Therapy and Control group in the

incidence of SAEs related to the Index PCI procedure.

1.8.13.6.3.6 Serious AO Therapy Device or Procedure Related Adverse Events

Occurring within 30 Days of the Index Procedure .

There were no AMIHOT II SAEs with relationship attributed to the AO Device (i.e. AO

System or Cartridges). A total of 14/222 (6.3%) study subjects experienced a total of 17

AO Therapy Procedure-Related Serious Adverse Events. The most frequent categories of

procedure-related adverse events were,cardiogenic shock in three (3) patients (1.4%),

stent occlusion in three (3) patients (1.4%), catheter site hematoma in three (3) patients

(1.4%) and vascular pseudoaneurysm in three (3) patients (1.4%). Additionally, the

following AO Therapy procedure-related SAEs were each experienced by a single

patient: Angina pectoris (0.5%), cardiac arrest (0.5%), aspiration pneumonia (0.5%),

catheter site hemorrhage (0.5%), and hypotension (0.5%).

These events were considered to be Serious primarily due to the requirement for

prolonged hospitalization (47% of the AO Procedure-Related SAEs). Other reasons for·

the "Serious" categorization included a serious anomaly requiring medical intervention to

prevent impairment (5 events), persistent disability (l event) and death (1 event). Events

resulting in death or disability are explained below.
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Cardiac arrest resulting in death occurredi~ This patient presented with

arrhythmia shortly after initiation of the AO Therapy procedure, consisting of ventricular

tachycardia and fibrillation and culminating in cardiac arrest. Cardiac arrest was

adjudicated as Target Vessel Related and was determined to be related to the AO Therapy

procedure, specifically to the_ catheter placement. However, this patient
• ". ~ -, ~- ••>

underwent a difficult and complicated PCI procedure associated with prolonged periods

of no reflow. The adjudication of cardiac arrest as related to the A0 Therapy procedure

was a conservative decision based on event timing. This death has been summarized

previously in Section 1.8.13.3.3.4.

"-

_presented with a pseudoaneurysm at the vascular access site, which

resolved without treatment on a follow-up ultrasound three (3) months later. Due to the

longer time period to resolution of this event, it was determined to be a "Serious Adverse

Event" through resulting in persistent disability.

A detailed description of each AOProcedure;;Related SAE is provided in Table 71.
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Table 71. Patients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurrin within 30 Da s of the Index Procedure

ID Patients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurring Within ::s 30 Days
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IDPatients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurring Within ~ 30 Days
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ID Patients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurring With'in ::; 30 Days

.....-......~
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10 Patients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurring Within :5 30 Days

•
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ID Patients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurring Within :s 30 Days
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·ID Patients Presenting a Serious AO Device or Procedure Related Adverse Event
Occurring Within :5 30 Days
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In addition to the above-described serious device or procedure related events, twenty-nine

(29) non-serious Adverse Events in the AO Therapy group were determined to be related

to the AO Therapy procedure. These occurrences.were almost exclusively related'to the

vascular access site and primarily consisted of catheter site hematoma (84.8% of all

events). Other events included a single episode of hypotension (3.6%), ecchymosis

(3.6%), vasovagal syncope (3.6%), angina pectoris (3.6%), and catheter site infection

(3.6%).

1.8.13.6.4 Summary of Bleeding Events

Access site bleeding events and other bleeding or anemia events are summarized together

in Table 72 according to severity. Bleeding events in this clinical trial included events

such as catheter site hemorrhage or hematoma, retroperitoneal hemorrhage, hematuria,'. .
epistaxis and cardiac tamponade. As with all adverse events in this trial, bleeding events

were adjudicated by. the CEC and were further categorized by severity during this review.

These events are categorized according to the following definitions:

SeverelLife Threatening Bleeding: Bleeding that is intracranial or that results in

substantial hemodynamic compromise requiring treatment.

.Moderate Bleeding: Bleeding requiring transfusion defined as any blood loss requiring

transfusion of blood products.

Mild Bleeding: Bleeding that does not require transfusion or results in hemodynamic

compromise.
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within First 30 Da s
! ,

Randomization Group....

Control AO Therapy
(N=79) (N=222)

Pts with Events Pts with Events p \'alue*
Location (n/N; %) (n!N; %)

Assessment Complete 79/79 (100.0%) 22/222 (100.0%

Assessment Available t 79/79 (100.0%)

All Bleeding Events 10/79 (12.7%) 58 55/222 (24.8%)

All Severe/Life Threatening Bleeding 1/79 (1.3%) 3 3/222 (1.4%)
Events

Access Site 9/79 (11.4%) 41 41/222 (18.5%) 0.1628

Mild CATHETER SITE 8 8/79 (10.1%) 34 34/222 (15.3%) 0.3443
HEMATOMA

Moderate CATHETER SITE 0 0/79 (0.0%) 5 5/222 (2.3%) 0.3309
HEMATOMA

CATHETER SITE 0 0/79 (0.0%) 1/222 (0.5%) 1.0000
HEMORRHAGE

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
tMild Bleeding: Bleeding that does not require transfusion or result in hemodynamic compromise.
Moderate Bleeding: Bleeding requiring transfusion defined as any blood loss requiring transfusion of blood products.
SeverelLife Threatening Bleeding: Bleeding that is intracranial or that results in substantial hemodynamic compromise requiring treatment.
*Fisher's Exact test
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within First 30 Da s
Randomization Group

Bleeding
Categoryt Adverse EventLocation

Severe CATHETER SITE
HEMORRHAGE

Control AO Therapy
(N=79) (N=222)

Events Pts with Events Events Pts with Events
(n) (nlN; %) (n) (nIN; %)

. 1 1/79 (1.3%) 0 01222 (0.0%)•
.,r<~..

p value*

0.2625

RETROPERITONEAL 0
HEMORRHAGE

Noh-Access Site

Mild ANEMIA

HEMATURIA

IMPLANT SITE
HEMATOMA

UROGENITAL
HEMORRHAGE

o

o

o

o

0/79 (0.0%) 1/222 (0.5%) 1.0000

1/79 (1.3%) 17 16/222 (7.2%) 0.0504

0/79 (0.0%) 6 6/222 (2.7%) 0.3458

0/79 (0.0%) 1/222 (0.5%) 1.0000

0/79 (0.0%) 1/222 (0.5%) 1.0000

0/79 (0.0%) 1/222 (0.5%) 1.0000

Mild Bleeding: Bleeding that does not require transfusion or result in hemodynamic compromise..
Moderate Bleeding: Bleeding requiring transfusion defined as any blood loss requiring transfusion of blood products.
Severe/Life Threatening Bleeding: Bleeding that is intracranial or that results in substantial hemodynamic compromise requiring treatment.
*Fisher's Exact test

Page 337 ,



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

Table 72 (continued). Bleeding Events by Bleeding Category within First 30 Days
Randomization Group

Control AO Therapy
(N=79) (N=222)

Bleeding Events Pts with Events Events Pts with Events p value*
Location Categoryl Adverse Event (n) (nlN; %)' (n) (nIN; %)

Moderate ANEMIA I 1/79 (1.3%) I 1/222 (0.5%) 0.4567

HEMORRHAGE 0 0/79 (0.0%) 4 4/222 (1.8%) 0.5761

TRAUMATIC 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
HEMATOMA

Severe CARDIAC 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000
TAMPONADE

. HEMATURIA 0 0/79 (0.0%) I 1/222 (0.5%) 1.0000

Events Requiring Transfusion 0. I 1/79 (1.3%) 14 14/222 (6.3%) 0.1276
'.'- . . 0' j••MIld Bleedmg. Bleedmg that does not requ mpromlse.

Moderate Bleeding: Bleeding requiring transfusion defined as any blood loss requiring transfusion of blood products.
Severe/Life Threatening Bleeding: Bleeding that is intracranial or that results in substantial hemodynamic compromise requiring treatment.
*Fisher's Exact test
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Overall, 55/222 (24.8%) AO Therapy patients experienced a bleeding event compared to

10/79 (12.7%) Control patients. This difference in overall bleeding rate was statistically

significant (p=O.03). The majority of the bleeding events which occurred in the trial for

both study groups were access site related and were primarily mild access site

hematomas. There was a trend toward an increased incidence within the A0 Therapy

group of patients experiencing a bleeding event in each of the Access Site and Non

Access Site Bleeding categories. However, no statistically significant differences were

identified between the two groups in any specific category of bleeding.

AO Therapy subjects had a requirement for larger size sheaths (up to 9 French) in order

to accommodate the'-ltM infusion catheter, in conjunction with an additional

requirement for further anticoagulation during the 90-minute infusion of AO Therapy.,

These factors may have contributed to the increased bleeding rate.

During the study, as mentioned previously, the~fusion catheter was introduced

as an alternative tot~ As discussed in Section 1.8.8.1, the.-.,

catheter has a smaller outer diameter (O.D.) than the . This feature enabled

the use of a smaller guide catheter (6F) withth~catheterthan required by the

~F): The net result was that ~hysicians utilized the AO Therapy coaxial

draw configuration almost exclusively with the _ catheter, involving a single

arterial stick with an 8F sheath. In contrast, during the first 2/3 of the enrollment phase,

when the ;was the exclusive AO delivery catheter, physicians utilized either

a single 9F arterial sheath or used a second arterial stick in the contralateral femoral

artery for the blood withdrawal site. The impact that this choice had upon access site

bleeding will be discussed in the following sections.
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1.8.13.6.4.1 Access Site Bleeding

Access site bleeding occurred in 41/222 (18.5%) AO Therapy patients and 9/79 (11.4%)

Control patients. This difference was not statistically significant. The majority ofaccess

site bleeding was caused by a mild catheter site hematoma in 34/222 (15.3%) AO

Therapy patients and 8/79 (10.1 %) Control patients. Other events experienced by

patients in the AO Therapy group included moderate catheter site hematoma (5/222;

2.3%) and a moderate catheter site hemorrhage in one patient (0.5%).

One patient randomized to receive AO Therapy demonstrated an episode of

retroperitoneal hemorrhage, classified as a SeverelLife threatening bleeding access site

event (0.5%). This event was determined to be related to the Index PCI procedure, with

no relationship to the AO Therapy procedure. In the Control group, one patient

demonstrated an episode of catheter site hemorrhage (1.3%) determined to be a

Severe/Life threatening bleeding. These events were determined to be "Severe" as they

resulted in substantial hemodynamic compromise requiring treatment. Abbreviated

patient narratives for these two patients who experienced severe bleeding are provided in

Table 73. Overall, the differences in the incidence, type and severity of Access Site

Bleeding Events between AO Therapy and Control patients were not statistically

significant.
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1.8.13.6.4.2 Non-Access Site Bleeding

A total of 15/222 (6.8%) AO Therapy patients and 1/79 (1.3%) Control patient presented

with non-access site bleeding. This nominal difference was not found to be statistically

significant (p=0.08). The majority of non-access site bleeding events in the AO Therapy

group (8 patients) were classified as mild, including five (5) patients who demonstrated

mild anemia (2.3%).

Additionally, one AO Therapy patient each (0.5%) exhibited the Adverse Events of

hematuria, an implant site hematoma, or urogenital hemorrhage. Each of these events

was related to another procedure outside of AO Therapy treatment. Implant site

hematoma was determined to be associated with implantation of an ICD to treat

ventricular fibrillation. The episodes of hematuria and urogenital hemorrhage were

associated with Foley catheter placement, and were unrelated to the AO Therapy

procedure.

A total of 6/222 (2.7%) AO Therapy patients and 1/79 (1.3%) Control patient presented

with a non-access bleeding event classified as Moderate. Of this group, one AO Therapy

patient (0.5%) and one Control subject (1.3%) each experienced moderate anemia.

Additionally, four (4) AO Therapy patients (1.8%) demonstrated hemorrhage. One

episode of hemorrhage was determined to be associated with the patient's initial index

PCI procedure, and one episode was determined to have an unknown cause. Two

episodes of hemorrhage were determined to be related to the patient's "Other Comorbid

Condition", as one patient presented with gastritis, and a second patient experienced

dysplasia.

Additionally, one AO Therapy patient (0.5%) exhibited a moderate bleeding event of

traumatic hematoma. Traumatic hematoma of the neck was determined to be associated

with an intubation procedure involved in the initial treatment of acute myocardial

infarction. There were no significant differences between the two groups.
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Two patients assigned to receive AO Therapy demonstrated a non-access site bleeding

event classified as SeverelLife threatening Bleeding. One patient presented with cardiac

tamponade (0.5%), while another patient demonstrated hematuria (0.5%). These events

were determined to be "Severe" as they resulted in substantial hemodynamic compromise

requiring treatment. Patient narratives for each patient who experienced severe bleeding

are provided in Table 74.
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1.8.13.6.4.3 Synopsis of Bleeding Events

Bleeding is a known complication associated with PCI in the treatment of acute

myocardial infarction. Bleeding complications have been associated with heparin dose,

ACTs, procedure time, and use ofIIIB/IIA inhibitors. The AO Therapy procedure

involved the additional insertion of a larger size introducer sheath or use of a second

contralateral vascular access site for a draw sheath, both of which may have contributed

to increased bleeding. For example, 53.2% ofAO Therapy patients had a 9F arterial

access introducer sheath, primarily with the coaxial blood draw configuration with the

_nfusion catheter. In contrast, a 9F sheath was used during the initial PCI

procedure in only 7.6% of Control patients, with the more common sizes being 6F and
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7F. Use oflarger sheath sizes and/or multiple vascular access sites is likely to have

contributed to an increased rate of bleeding events. Access site bleeding is explored

further in the following sections.

1.8.13.6.5 Access Site Events within the First 30 Days

Table 75 presents a summary of the AMIHOT II access site complications by study

group.

Table 75. Access Site Events within First 30 Da s
Randomization Group

Control
(N=79)

AOTherapy
(N=222)

Pts with Events Pts with Events p value*
Location (nIN; %) (nIN; %)

Assessment Complete 79/79 (100.0%) , 222/222 (100.0%)

Assessment Availablet 79/79 (100.0%) 222/222 (100.0%)

Any Access Site Complication 10 10/79 (12.7%) 54 50/222 (22.5%) 0.0711

ARTERIOVENOUS FISTULA 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

BACTEREMIA 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000

CATIIETER SITE HEMATOMA 8 8/79 (10.1%) 39 39/222 (17.6%) 0.1488

CATIIETER SITE HEMORRHAGE 1/79 (1.3%) 1/222 (0.5%) 0.4567

CATHETER SITE INFECTION 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

ECCHYMOSIS 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

HYPOTENSION 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

PYREXIA 0 ~ 0/79 (0.0%) 1/222 (0.5%) 1.0000

RETROPERITONEAL HEMORRHAGE 0 0/79 (0.0%) 1/222 (0.5%) 1.0000

SYNCOPE VASOVAGAL 0 0/79 (0.0%) 2 2/222 (0.9%) 1.0000

VASCULARPSEUDOANEURYSM 1/79 (1.3%) 4 4/222 (1.8%) 1.0000

Complete or event reported in the interval. Event rate denominators utilize number ofsubjects with assessment available.
*Fisher's Exact test

As presented in the table, 50/222 (22.5%) AO Therapy patients compared to 10179

(12.7%) Control patients experienced an access site complication (p=0.07). The most
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common access site complication involved catheter site hematoma, occurring in 39/222

(17.6%) AO Therapy patients and 8/79 (10.1 %) Control patients. Other complications

included vascular pseudoaneurysm in 4/222 (1.8%) AO Therapy patients and 1/79 (1.3%)

Control patient, and catheter site hemorrhage occurring in one AO Therapy patient

(0.5%) and one Control patient (1.3%).

Additional access site related events in the AO Therapy population included two (2)

patients with vasovagal syncope (0.9%) and two patients with bacteremia (0.9%). One

patient each experienced one ofthe following events: Arteriovenous fistula, catheter site

infection, ecchymosis, hypotension, pyrexia, and retroperitoneal hemorrhage.

1.8.13.6.5.1 Access Site Bleeding: Choice oflnfusion Catheter in AO Therapy

Patients

The difference in the overall rate of Access Site events between AO Therapy patients and

Control patients did not achieve statistical significance. Although the higher incidence of

events in the treatment ,group cannot be ignored, data indicates that the useofthe~

catheter may decrease the rate of access site events associated with the AO Therapy

procedure. Access site complications are presented below in Table 76 for AO Therapy

subjects, categorized by the choice ofinfusion cath,eter. As seen in the table, in

comparison to patients receiving therapy with th , catheter, patients who

received treatmentwith th~c'atheterexh'ibiteda statistically significant decreased

event rate offrom 27.2% to 13.3% (p=0.026). Furthermore, the 13.3~catheter

access site complication rate is comparable to rates presented by the Control group

(12.7%).
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Table 76. Access Site Events within First 30 Da sb Infusion Catheter T e
AO TherapyGroup

• II ..(N=]47)

Pts with Events Pts with Events p value*
Location (nIN; %) (nIN; %)

Assessment Complete 147/147(100.0%) 75175 (100.0%)

Assessment Availablet 147/147 (100.0%) 75/75 (100.0%)

Any Access Site Complication 44 40/147 (27.2%) ]0 10/75 (133%) 0.0264

ARTERIOVENOUS FISTULA ]/147 (0.7%) 0 0175 (0.0%) 1.0000

BACTEREMIA 2 21147 (1.4%) 0 0/75 (0.0%) 0.5506

CATHETER SITE HEMATOMA 31 31/147 (21.1%) 8 8/75 (10.7%) 0.0627

CATHETER SITE HEMORRHAGE 1/147 (0.7%) 0 0175 (0.0%) 1.0000

CATHETER SITE INFECTION 0 01147 (0.0%) ]175 (1.3%) 0.3378

ECCHYMOSIS 1/147 (0.7%) 0 0175 (0.0%) 1.0000

HYPOTENSION 1/147 (0.7%) 0 0175 (0.0%) 1.0000

PYREXIA 1/]47 (0.7%) 0 0175 (0.0%) 1.0000

RETROPERITONEAL HEMORRHAGE 1/147 (0.7%) 0 0/75 (0.0%) 1.0000

SYNCOPE VASOVAGAL 2 2/147 (1.4%) 0 0175 (0.0%) 0.5506

VASCULARPSEUDOANEURYSM 3 3/147 (2.0%) ]175 (1.3%) 1.0000

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
*Fisher's Exact test

Although AO Therapy patients had a higher incidence of bleeding events than Control

patients, these events were primarily mild hematomas that resolved without transfusion or

interventional procedures. Furthermore, delivery of AO Therapy withth~

catheter resulted in an access site event rate directly in line with the access site event rate

in the Control group. Because the catheter is no longer commercially

available, the catheter is the exclusive AO delivery catheter for future

use, and the reduced bleeding rates observed with its adoption are indicative of

expectations in cominercial practice.
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Looking fiJrther at these data, use ofth~catheter was used with the coaxial

(single arterial access site) blood draw in 72/75 (96%) of patients, as discussed

previously. As shown in Table 76a, ~he rate of access site complications was

significantly higher in AO Therapy patients with contralateral arterial access (two sites)

as compared to the coaxial draw. This factor explains the bleeding reduction with the

"catheter.

Table 76a. Access Site Com lications within 30 Da s b Draw Sheath Confi uration
AO Therapy Group

Coaxial Contralateral
(N=160) (N=62)

n (%) n (%)
#of ofPts # of ofPts

Location Events with Events Events with Events

Assessment Complete

Assessment Availablet

Any Access Site Complication 23 22 (13.8%) 31 28 (45.2%) <.0001

ARTERIOVENOUS FISTULA 0 0(0%) 1 (1.6%) 0.2793

BACTEREMIA 0 0(0%) 2 2 (3.2%) 0.0771

CATHETER SITE HEMATOMA 16 16 (10.0%) 23 23 (37.1%) <.0001

CATHETER SITE HEMORRHAGE 1(0.6%) 0 0(0%) 1.0000

CATHETER SITE INFECTION 1 (0.6%) 0 0(0%) 1.0000

ECCHYMOSIS 1(0.6%) 0 0(0%) 1.0000

HYPOTENSION 0 0(0%) 1 (1.6%) 0.2793

PYREXIA 0 0(0%) 1 (1.6%) 0.2793

RETROPERITONEAL HEMORRHAGE 1(0.6%) 0 0(0%) 1.0000

SYNCOPE VASOVAGAL 1(0.6%) 1 (1.6%) 0.4815

VASCULARPSEUDOANEURYSM 2 2 (1.3%) 2 2 (3.2%) 0.3113

tComplete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available..
*Fisher's Exact test
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1.8.13.6.5.2 Access Site Bleeding: Additional Factors in AO Therapy Patients

Fifty (50) patients randomized to receive AO Therapy presented a total of 54 events

determined to be access site related. Out ofall access site Adverse Events for the AO

treatment group, 23/54 events (42.6%) involved the coaxial therapeutic approach, while

3] /54 events (57.4%) utilized the contralateral approach.

A total of 39 episodes of catheter-site hematomas were determined to be access-site

related. Seventeen of these events (43.6%) involved AO therapy administered through

the coaxial approach, while 22 events (56.5%) involved the contralateral approach. Mild

and Moderate catheter site hematomas were similarly distributed with respect to vascular

access approach. Although the one single access site event determined to be "Severe"

(retroperitoneal hematoma) involved the coaxial approach, this event was determined to

be related to the index PCI procedure, with no relationship to the AO Therapy procedure.

Four (4) episodes of vascular pseudoaneurysm were determined to be access site related.

The incidtmce ofthese events was evenly divided between both blood draw

configurations, with two (2) patients receiving AO Therapy through the coaxial approach,

and two (2) patients through the contralateral approach.

In summation, despite the fact that the coaxial approach requires an arterial access sheath

that is 2F larger than the guide catheter, there did not appear to be any significant

differences in the incidence of access site events. The larger catheter size associated with

the coaxial approach may have been offset by a requirement for only one arterial access

site puncture compared to the two (2) associated with the contralateral approach.

Introduction of the _ catheter allowed for decreased sheath size with a coaxial

approach and appears to have decreased the incidence of access site complications.

Page 349



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMlHOT II Clinical Summary Report

1.8.13.6.6 Subset Analyses, MACE and Adverse Events within 30 Days

Several covariates w~rrant more detailed discussion as they relate to the AMIHOTII trial

results. The variables ofTarget Lesion Location (proximal vs. non-proximal) and Time

to Reperfusion (0 - 3.0 hours compared to >3.0 - 6.0 hours) were utilized as

randomization stratification variables, while infusion catheter type is important for

evaluating the AO therapy procedure results. Comparisons for a number of subsets with

corresponding discussions are included in the following sections, including:

- Lesion Location (Proxima.l/Non-Proximal), Randomization stratification variable

- Time to Reperfusion (0-3 hrs, >3-6 hrs), Randomization stratification variable

- Infusion Catheter type

These subset analyses are explorator{in nature, as the AMIHOT II trial was not designed

to evaluate and make conclusions concerning clinical outcomes within subset

populations. This study was not powered to detect clinically meaningful differences

within subsets. Additionally, p values used to compare within the subset groups were not

adjusted for multiple comparisons and therefore should also be interpreted with caution.

1.8.13.6.6.1 Primary Safety Events by Lesion Location

One important covariate identified prior to study initiation with potential to impact study

outcome involved lesion categorization into "proximal" and "non-proximal." Location of

lesion within the LAD"distribution is known to be associated with safety outcomes in

AMI trialsl07-109. Patients with proximal lesions are more likely to experience adverse

events, including MACE events, within the first 30 days than those with non-proximal

lesions. As such, an evaluation of results was performed with patients "proximal" or

"non proximal" location. This analysis is based on lesion location as reported by the

investigator.
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A summary of the Primary Safety Endpoint by Lesion Location is provided below in

Table 77. AMIHOT II lesions were classified as "proximal" if the lesions were located

from the origin of the LAD to the takeoff of the first side branch. Lesions in the

AMIHOT II trial were similarly distributed between proximal and non-proximal. A total

of106/222 (47.8%) AO Therapy patients and 37/79 (46.8%) Control patients presented

with an AMIHOT II lesion that was located in the proximal location. The balance of

patients was treated for lesions located in the mid or distal LAD distributions.

As seen in Table 77, the composite 30-day MACE rate for proximal LAD lesions was

2.7% in the Control group and 6.6% in the AO Therapy group. In the non-proximal

lesion subset, composite 30-day MACE rates were 4.8% for the Control group and 4.3%

for AO Therapy group. The distribution of component MACE events in the subgroups

was similar to that seen in the overall trial population. Within these subgroups, the

composite 30-day MACE rates were similar between the two study groups. These results

suggest that in the AMIHOT II study the primary safety endpoint results were not

importantly impacted by lesion location.
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et Lesion Location ator Assessment
Proximal Non-proximal

Control AD Therapy Control AD Therapy
(N=37) (N=106) (N=42) (N=1l6)

Pts with Pts with Pts with Pts with
Events Events Events Events Events Events Events Events

(n) (nIN; %) (n) (nIN; %) (n) (nIN; %) (n) (nlN; %)

1161116
(100.0%)

1161116
(100.0%)

51116 (4.3%)

2/116 (1.7%)

31116 (2.6%)

·3/116 (2.6%)

21116 (1.7%)

21116(1.7%)

3/1 J6 (2.6%)

0 0/37 (0.0%) 21106 (1.9%) 2 2/42 (48%) 21116 (1.7%)

0 0/37 (0.0%) 0 01106 (0.0%) 0 0/42 (0.0%) 0 01116 (0.0%)

TVR: Urgent or Emergent

TVR: Target Lesion Revascularization

Stroke

Reinfarction

Target Vessel Revascularizationt

TVR: Objective evidence of ischemia in AMIHOT II lesion

Death

MACE Assessment available at 30 dayst

TVR: Clinically Driven

Adverse Event

MACE Assessment complete at 30 days

Composite 30-Day MACE

Table 77. Prima

Complete or event reported in the intervaL Event rate denominators utilize number of subjects with assessment available.
tAMIHOT main vessel or branches
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1.8.13.6.6.2 Relationship of Adverse Events Occurring within 30 Days of the

Index Procedure by Lesion Location

A summary ofthe AMIHOT II trial Adjudicated Adverse Events by Lesion Location is

provided below in Table 78. As shown in the table, the overall incidences of Adverse

Events in the lesion subsets were similar to those observed for the AMIHOT II trial

overall. In the proximal lesion subset, 64/1 06 (60.4%) AO Therapy patients experienced

an adverse event, compared to 19/37 (51.4%) Control patients. For the non-proximal

lesion subset, 55/116 (47.4%) AO Therapy patients experienced an adverse event,

compared to 18/42 (42.9%) Control patients.

The Serious Adverse Event rates in the lesion subsets were also similar in the two

treatment groups. In the proximal lesion subset, 311106 (29.2%) AO Therapy patients

and 7/37 (18.9%) Control patients had a SAE. Within the subset of patients with non

proximal lesions, 26/116 (22.4%) AO Therapy patients and 8/42 (19.0%) Control patients

experienced a SAE. As described above, proximal lesions would be expected to have an

increased incidence of adverse events.

In addition, the distribution ofevents by relationship in the subgroups was similar to that

seen in the overall trial population. With regard to adverse events adjudicated to be

related to the AO procedure, 22/106 (20.8%) proximal lesion patients and 18/116

(15.5%) non-proximal lesion patients had an event in this category. This difference was

not found to be statistically significant. The majority of these events were minor,

consisting of hematoma or edema at the catheter infusion site. No events were

determined to be related to the AO device. Of interest is the fact that in the proximal

lesion subset, a higher percentage of Control patients (21.6%) presented with an event

determined to be related to the Index PCI procedure compared to AO Therapy patients

(14.2%). One explanation for the higher observed incidence of AO procedure related

events in the proximal lesion subset could be that the relationship of Adverse Events is
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often based on timing. Consequently, events occurring during the AO procedure may be

adjudicated to be therapy-related due to the timing of event onset. As patients in the

Control population did not undergo any additional procedures; a higher percentage of

events are likely to be attributed to the index PCI procedure. Serious AO procedure

related adverse event rates were similar in proximal (6.6%) and non-proximal (6.0%)

lesion subsets.

Adverse events associated with the AMIHOT II Vessel were also evaluated within the

subsets ofproximal and non-proximal lesions. In the proximal lesion subset, 12/1 06

(11.3%) AO Therapy patients experienced fifteen (15) AMIHOT II vessel-related events

and one patient (2.7%) randomized to the Control group exhibited an Adverse Event

determined to be Target Vessel Related. For the AO Therapy population, events mainly

consisted of stent occlusion (7 events). Other events included angina pectoris (2 events)

and one episode of each of the following events: intracardiac thrombus, ventricular

fibrillation, cardiac tamponade, cardiogenic shock, coronary artery disease, and

myocardial ischemia. One Control patient had aortic stenosis prompting surgery that

resulted in target vessel revascularization so this event was categorized as target vessel

related by the CEC. These events were primarily adjudicated to be PCI related or CAD

related.

In the non-proximal lesion subset, 6.9% of AO Therapy patients experienced II Adverse

Events determined to be related to the AMIHOT II Vessel and 9.5% of Control patients

demonstrated seven (7) Adverse Events determined to be related to the AMIHOT II

Vessel. As evidenced in the proximal vessel, the majority ofevents experienced by

patients randomized to receive AO Therapy consisted of stent occlusion (5 patients).

Other events included two episodes of cardiogenic shock and one episode of each of the

following events: hypotension, myocardial ischemia, cardiac arrest, and ventricular

tachycardia. Similarly, the majority of events presented within the Control population

consisted of stent occlusion (2 events) and congestive heart failure (2 events). Other
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events included one episode ofeach of the following events: coronary artery disease,

cardiogenic shock and accelerated idioventricular rhythm. There were no significant

differe~ces in the incidence of.AMIHOT II Vessel related Adve!se Events between study

groups within these two lesion subgroups. Overall, adverse events related to the

AMIHOT vessel occurred in approximately 8% of patients.

There were no significant differences between study groups in adverse event profile when

separately evaluating the subsets of patients who presented with a target lesion in the

proximal location, and patients presenting with a target lesion located in a non-proximal

location. The Adverse Event rates, Serious Adverse Event rates, and DevicelProcedure

Related Adverse Event rates were similar between the two study groups within these

subgroups. The safety profile of the subsets evaluated is similar in nature to the safety

profile observed in the overall study results. Proximal lesion patients on the whole had

somewhat higher adverse event rates than non-proximal lesion patients, consistent with

results observed in other AMI trials.
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Table 78. Overall Summary of Adjudicated Adverse Events within First 30 Days by Lesion Location (Per Investigator
Assessment

Proximal. Non-proximal

Control AO Therapy Control AOTherapy
(N=37) (N=106) (N=42) (N=116)

Pts with Pts with Pts with Pts with'
Events Events Events Events Events Events Events Events

Adverse Event (n) (nlN; %) (n) (nlN; %) (n) (nIN; %) (n) (nlN; %)

Assessment Complete 116/116
(100.0%)

Assessment Available t 1161116
(100.0%)

Any Adverse Event 55/116
(47.4%)

AD device related AE 0 0 0/116
(0.0%)

AD procedure related AE 27 22/106 19 18/116
(20.8%) (15.5%)

Index PCI procedure related AE 10 8/37 20 151106 6 6/42 23 191116
(21.6%) (14.2%) (14.3%) (16.4%)

Coronary Artery Disease related AE . 11 8/37 59 381106 12 9/42 35 261116
(21.6%) (35.8%) (21.4%) (22.4%)

Study Medication related AE 0 0/37 II lOG 0 0/42 (0%) IllIG 0,.';

(O.O%) (0.9%) (0.9%)

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
.;..
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Table 78 (continued). Overall Summary of Adjudicated Adverse Events within First 30 Days by Lesion Location (Per
Investi ator Assessment

Proximal Non-proximal

Control AO Therapy Control AO Therapy
(N=37) (N=106) (N=42) (N=116)

Pts with Pts with Pts with Pts with
Events Events Events Events Events Events Events Events

Adverse Event (n) (n/N; %) (n) (n/N; %) (n) (n/N; %) .(n) (n/N; %)

Other relationship t 7 6/37 42 301106 11 9/42 20 161116
(16.2%) (28.3%) (21.4%) (13.8%)

Unknown relationship 0 0137 4 4/106 1/42 5 51116
(0.0%) (3.8%) (2.4%) (4.3%)

Serious Adverse Event 7 7/37 52 31/106 12 8/42 37 261116
(18.9%) (29.2%) (19.0%) (22.4%)

AO device related AE 0 01106 0 0/116
(0.0%) (0.0%)

AO procedure related AE 9 71106 8 71116
(6.6%) (6.0%)

Index PCl procedure related AE 1/37 8 6/106 9 81116
(2.7%) (5.7%) (6.9%)

Coronary Artery Disease related AE 4 4/37 28 20/106 5 14 12/116
(10.8%) (18.9%) (10.3%) ,

Study Medication ~elated AE 0 0137 0 0/106 0 0/42 0 01116
,

(0.0%) (0.0%) (0.0%) (0.0%)

Including pre-existing condition, concurrent condition, concurrent intervention and other relationships
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Table 78 (continued). Overall Summary of Adjudicated Adverse Events within First 30 Days by Lesion Location (Per

Inc1udmg pre eXlstmg condition, concurrent condition, concurrent mterventlOn and other relatlOllslups

Investigator Assessment)
Proximal Non-proximal

Control AO Therapy Control AO Therapy
(N=37) (N=106) (N=42) (N=1I6)

Pts with. Pts with Pts with Pts with
Events Events Events Events Events Events Events Events

Adverse Event (n) (nlN; %) (n) (oIN; %) (n) (oIN; %) (n) (nlN; %)

Other relationshipt 2 2/37 5 51106 4 3/42 5 5/116
(5.4%) (4.7%) (7.1%) (4.3%)

Unknown relationship 0 0/37 2 2/106 0 0/42 1 1/116
(0.0%) (1.9%) (0.0%) (0.9%)

Adverse Event related to AMIHOT II Vessel I 1/37 15 12/106 7 4/42 11 8/116
(2.7%) (11.3%) (9.5%) (6.9%)

. . ..-
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1.8.13.6.6.3 Primary Safety Events by Time to Reperfusion

A second critical covariate identified prior to study initiation that had a potential to

impact study outcomes was the time from symptom onset to coronary artery reperfusion.

As stated previously, literature suggests that patients with shorter time to reperfusion

have better long-term safety outcomesJ2
, 17,44. As such, an evaluation of MACE endpoint

results was performed with patients stratified according to time to reperfusion. Patients

were stratified according to measured reperfusion times of 0 to 3.0 hours and 3.0 to 6.0

hours. Four (4) patients with an actual time to reperfusion of> 6 hours are included in

the 3-6 hour group for this analysis.

A summary of the Primary Safety Endpoint by Time to Reperfusion is provided in Table

79. Subjects were similarly divided into these two subgroups; 95/222 (42.8%) AO

Therapy patients and 43/79 (54.5%) Control had time to reperfusion from 0 to 3.0 hours

from symptom onset. The balance of patients had times to reperfusion greater than 3.0

hours from point of symptom onset.

In the 0-3 hour subgroup, 7/95 (7.4%) AO Therapy patients and one Control patient

(2.3%) experienced a 30-day MACE endpoint event. In the 3-6 hour subgroup, 5/127

(3.9%) AO Therapy patients and 2/36 (5.6%) Control patients experienced a 30-day

MACE endpoint event. The distribution of component MACE events in the subgroups

was similar to that seen in the overall trial-population. Within these subgroups, the

composite 30·day MACE rates were similar between the two treatment groups. In

addition, composite 30-day MACE rates in the subsets of patients achieving reperfusion

within three (3) hours and those achieving reperfusion more than three (3) hours from

symptom onset were similar, suggesting that in this study the primary safety endpoint

results were not importantly impacted by time to reperfusion.
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within 30 Da s b Time to Re
0-3 hours >3-6 hourst

Control AO Therapy Control AOTherapy
(N=43) . (N=95) (N=36) (N=127)

Pts with Pts with Pts with Pts with
Events Events Events Events Events Events Events Events

Adverse Event (n) (n/N; %) (n) (n/N; %) (n) (n/N; %) (n) (n/N; %)

MACE Assessment complete at 30 days 1271127
(100.0%)

MACE Assessment available at 30 dayst 1271127
(100.0%)

Composite 30-Day MACE 5/127
(3.9%)

Death 0 0/43 2 2/95 0 0/36 2 2/127
(0.0%) (2.1%) (0.0%) (1.6%)

Target Vessel Revascularization§ 5 2 4 31127
(2.4%)

TVR: Clinically Driven 31127
(2.4%)

TVR: Objective evidence of 1/43 2 2/95 1/36 3 21127

ischemia in AMIHOT II lesion (2.3%) (2.1%) (2.8%) (1.6%)

TVR: Target Lesion 1/43 4 4/95 2 . 2/36 4 3/127

Revascularization (2.3%) (4.2%) (5.6%) (2.4%)

TVR: Urgent or Emergent 1/43 5/95 1/36 3/127
(2.3%) (53%) (2.8%) (2.4%)

Reinfarction 1/43 3 2/95 1/36 3 2/127
(2.3%) (2.1%) (2.8%) (1.6%)

Stroke 0 0/43 0 0/95 0 0/36 0 01127
(0.0%) (0.0%) (0.0%) (0.0%)

Includes 4 subjects with> 6 hours of Time to Reperfusion.
fComplete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
§AMIHOT main vessel or branches
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1.8.13.6.6.4 Relationship of Adverse Events Occurring within 30 Days ofthe

Index Procedure by Time to Reperfusion

A summary of the AMIHOT IItrial Adjudicated Adverse Events by Time to Reperfusion

is provided in Table 80. The overall incidences of Adverse Events in the time to

reperfusion subsets were similar to those observed for the AMIHOT II trial overall. In

the 0-3 hour subset, 53/95 (55.8%) AO Therapy patients presented with a total of one

hundred nineteen (119) Adverse Events, compared to 20/43 (46.5%) Control patients

with a total of thirty-five (35) Adverse Events. In the >3-6 hour subset, 66/127 (52.0%)

AO Therapy patients experienced one-hundred thirty-seven (137) Adverse Events and

17/36 (47.2%) Control patients demonstrated a total of twenty-three (23) Adverse Events.

The SAE rates in the-time to reperfusion subsets are provided in the table. In the 0-3

hour subset, 29/95 (30.5%) AO Therapy patients and 7/43 (16.3%) Control patients

experienced a SAE. Within the >3-6 hour patient subset, 28/127 (22.0%) AO Therapy

patients and 8/36 (22.2%) Control patients experienced a SAE.

The distribution ofevents by relationship in the subgroups was similar to that seen in the

overall trial population. With regard to adverse events adjudicated to be related to the

AO procedure, 16/95 (16.8%) AO Therapy patients with 0-3 hours to reperfusion and

24/127 (18.9%) patients with >3-6 hours to reperfusion had an event in this category.

This difference was not statistically significant. Serious AO procedure related adverse

event rates were equal in the 0-3 hour subset (6.3%) and >3-6 hour (6.3%) patient

subsets.

A total of 12/95 (12.6%) AO Therapy patients and 2/43 (4.7%) Control patients in the 0-3

hour group presented an Adverse Event related to the AMIHOT II vessel. These results

are consistent with trends observed for the total patient cohort. In the>3-6 hour

subgroup, 8/127 (6.3%) AO Therapy patients 3/36 (8.3%) Control patients demonstrated
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an Adverse Event determined to be related to the AMIHOT II vessel. No statistically

significant differences were found between the two study groups.

Although not statistically significant: AO·Therapy patients in the 0-3 hour'subset had a

higher incidence of SAEs. Additionally, compared to the Control population, these

patients exhibited a nominally higher incidence of events determined to be related to the

Target Vessel. These results are consistent with trends presented over the course of the

AMIHOT II trial. However, the majority of events resolved within minimal time period

following symptom onset. Although AO Therapy patients may have experienced an

increased incidence of events occurring in the short term, these events for the most part

resolved without lasting clinical sequelae.

There were no significant differences between the two study groups in the adverse event

profile (SAEs, AEs, AMIHOT II vessel related AEs) when evaluating separately the

subsets of patients who had reperfusion within three (3) hours of symptom onset and

those with reperfusion more than three (3) hours from symptom onset. The safety profile

of the subsets evaluated is similar in nature to the safety profile observed in the overall

study results. In addition, the safety profile of subjects in the 0-3 hour time to reperfusion

group is not substantially different than that for the >3-6 hour time to reperfusion group,

suggesting time to reperfusion does not have had a significant impact on the safety profile

in this trial.
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Control
(N=43)

0-3 hours

AO Therapy
(N=95)

Control
(N=36)

>3-6 hours t

AO Therapy
(N=127)

Adverse Event

Assessment Complete

Assessment Available t

Any Adverse Event

AO device related AE

AO procedure related AE

Index PCI procedure related AE

Coronary Artery Disease related AE

0 0/95 0
\ (0.0%)

19 ~6/95 27
(16.~%)

24 19/95 19
(20.0%)

15 10/43 41 29/95 8 7136 53
(23.3%) (30.5%) (19.4%)

Pts with
Events

(nlN; %)

127/127
(100.0%)

127/127
(100.0%)

66/127
(52.0%)

0/127
(0%)

24/127
(18.9%)

15/127
(11.8%)

35/127
(27.6%)

Study Medication related AE 0 0/43 2 2/95 0 0/36 0
(0.0%) (2.1%) (0.0%)

. Includes 4 subjects with> 6 hours of Time to Reperfusion.
;Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
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,
j

Table 80 (continued). Overall Summary of Adjudicated Adverse Even~s within First 30 Days by Time to Reperfusion
(Actual

0-3 hours >3-6 hours!

Control AO Therapy Control AO Therapy
(N=43) (N=95) (N=36) (N=127)

Pts with Pts with Pts with Pts with
Events Events Events Events Events Events Events Events

Adverse Event (n) (nJN; %) (n) (nJN; %) (n) (nJN; %) (n) (nJN; %)

Other relationship * 11 9/43 28 21/95 7 6/36 34 25/127
(20.9%) (22.1%) (16.7%) (19.7%)

Unknown relationship 0 0/43 5 5/95 1/36 4 4/127
(0.0%) (5.3%) (2.8%) (3.1%)

Serious Adverse Event 9 7/43 42 29/95 10 8/36 47 28/127
(16.3%) (30.5%) (22.2%) (22.0%)

AO device related AE 0 0/95 0 0/127
(0.0%) (0%)

AO procedure related AE 7 6/95 10 8/127
(6.3%) (6.3%)

Index PCI procedure related AE 1/43 8 7/95 3 3/36 9 7/127
(2.3%) (7.4%) .(8.3%) (5.5%)

Coronary Artery Disease related AE 4 4/43 21 18/95 5 .4/36 21 14/127
(9.3%) (18.9%) ~11.1%) (11.0%)

,
Study Medication related AE . 0 0/43 0 0/95 0 : 0/36 0 01127

(0.0%) (0.0%) (0.0%) (0.0%)

Includes 4 subjects with >6 hours of Time to Reperfusion.
*Including pre-existing condition, concurrent condition, concurrent intervt:lntion and other relationships
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Table 80 (continued). Overall Summary of Adjudicated Adverse Events within First 30 Days by Time to Reperfusion
Actual)

0-3 hours >3-6 hours!

Control AO Therapy Control AO Therapy
(N=43) (N=95) (N=36) (N=127)

Pts with Pts with Pts with Pts with
Events Events Events Events Events Events Events Events

Adverse Event (n) (nIN; %) (n) (n/N; %) (n) (n/N; %) (n) (nIN; %)

Other relationship * 4 3/43 5 5/95 2 2/36 5 5/127
(7.0%) (5.3%) (5.6%) (3.9%)

Unknown relationship 0 0/43 1 1/95 0 0/36 2 2/127
(0.0%) (1.1%) (0.0%) (1.6%)

Adverse Event related to AMIHOT II Vessel 3 2/43 14 12/95 5 3/36 12 8/127
(4.7%) (12.6%) (8.3%) (6.3%)

Includes 4 subjects wIth> 6 hours of TIme to ReperfuslOn.
*Including pre-existing condition, concurrent condition, concurrent intervention and other relations~ips
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1.8.13.6.6.5 Primary Safety Events by Infusion Catheter Type

As discussed previously, AO Therapy was delivered first exclusively through the

infusion c~theter, then primarily through the~atheter after an IDE

approve~rotocol change was implemented to enable this physician

option. It wai anticipated thatth~catheter might provide some potential benefit

with respect to decreased bleeding incidence due to the previously discussed advantages

with smaller sheath size, single arterial stick, etc. And, in fact, the data presented with

regard to access site bleeding support this hypothesis. In this section, the results for the

Primary Safety Endpoint MACE rates were summarized by infusion catheter type to

assess the impact of infusion catheter type on 30-day MACE.

Table 81 includes a breakdown of Primary Safety Events by Infusion Catheter Type. A

total of 147/222 (66.2%) AO Therapy patients received infusion throughthe~
• ~~ ..... ,.'.~ ..~ "~,,,--.... ~". ." _, '. ' '_T··.'... ·,:-;..·._,'-'" ,_ . __.'

catheter. Out of this patient population, 6/147 (4.1 %) patients demonstrated a total of

eleven (II) 30-day MACE events. In comparison, 75/222 (33.8%) patients received AO

Therapy with~h~catheter. Out of this patient population, 6/75 (8.0%) patients

presented a Wtal of eight (8) 30-day MACE events.

Infusion catheter type does not appear to have an impact on the primary safety endpoint

30-day MACE rate.
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Table 81. Prima Infusion Catheter T e
AO Therapy

.,l__ .
(N=75)

Pts with Events Pts with Events
Adverse Event (n!N; %) (n!N; %)

MACE Assessment complete at 30 days 147/147 (100.0%) 75/75 (100.0%)

MACE Assessment available at 30 dayst 147/147 (100.0%)' 75/75 (100.0%)

Composite 30-Day MACE 6/147 (4.1%) 6/75 (8.0%)

Death 2/147 (1.4%) 2/75 (2.7%)

Target Vessel Revascularizationt 4/147 (2.7%) 4/75 (5.3%)

TVR: Clinically Driven 4/147 (2.7%) 4/75 (5.3%)

TVR: Objective evidence of ischemia 2/147 (I .4%)\}~'\ 2/75 (2.7%)
'1

in AMIHOT II lesion

TVR: Target Lesion Revascularization 4/147 (2.7%) 3/75 (4.0%)

TVR: Urgent or Emergent 4/147 (2.7%) 4/75 (5.3%)

Reinfarction 4 2/147 (1.4%) "~'2 2/75 (2.7%)

Stroke 0 ,0/147 (0.0%) 0 0/75 (0.0%)

'Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
tAMIHOT main vessel or branches ' .

1.8.13.6.6.6 Relationship of Adverse Events Occurring Within 30 Days of the

Index Procedure byInfusion Catheter Type

A summary of the AMIHOT II trial Adjudicated Adverse Events by Infusion Catheter

Type is provided in Table 82. A total of 81/147 (55.1 %) AO Therapy patients who

received infusion with the catheter presented a total of one-hundred eighty-

two (182) Adverse Events. In comparison, 38/75 (50.7%) AO Therapy patients who

received infusion with the_catheter demonstrated a total of seventy-four (74)

Adverse Events.

Within the catheter subset, 40/147 (27.2%) patients presented a total of

sixty-five (65) SAEs, compar~d to 17/75 (22.7%)tllllratients with a total of twenty-
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four (24) SAEs. Meanwhile, 12/147 (8.2%) patients who received AO Therapy with the

~catheter presented a total ofeighteen (18) events related to an AMIHOT II

vessel. Similarly, 8/75 (10.7%) patients who ryceived AO Therapy with the_

catheter exhibited an Adverse Event related to the AMIHOT II vessel.

No noteworthy differences were noteo overall in the rate of Adverse Events or Serious

Adverse Events between patients receiving AO Th~rapy withthe~atheter or

"catheter. Incidence rates tended to be lower in the_catheter group.
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Table 82. Overall Summary ofAdjudicated Adverse Events within First 30 Days by

Infusion Catheter Type

AO Therapy -(N=147) (N=75)II p~ wb' E"nt,II Pts with Events
Adverse Event (n) (nIN; %) (n) (nIN;%)

Assessment Complete 147/147 (100.0%) 75/75 (100.0%)

Assessment Available t 147/147 (100.0%) 75/75 (100.0%)

Any Adverse Event 182 81/147 (55.1%) 74 38/75 (50.7%)

AO device related AE 0 0/147 (0.0%) 0 75/75 (0.0%)

AO procedure related AE 33 28/147 (19.0%) 13 12/75 (16.0%)

Index PCI procedurerelated AE 32 25/147 (17.0%) 11 9/75 (12.0%)

Coronary Artery Disease related AE 68 44/147 (29.9%) 26 20/75 (26.7%)

Study Medication related AE 1 1/147 (0.7%) 1 1/75 (1.3%)

Other relationship; " 41 31/147 (21.1%) 21 15/75 (20.0%)

Unknown relationship 7 7/147 (4.8%) 2 2/75 (2.7%)

Serious Adverse Event 65 40/147 (27.2%) 24 17175 (22.7%)

AO device related AE 0 0/147 (0.0%) 0 0/75 (0.0%)

AO procedure related AE 13 10/147 (6.8%) 4 4/75 (5.3%)

Index PCI procedure related AE 13 10/147 (6.8%) 4 4/75 (5.3%)

Coronary Artery Disease related AE 28 20/147 (13.6%) 14 12/75 (16.0%)

Study Medication related AE 0 0/147 (0.0%) 0 0/75 (0.0%)

Other relationship; 8 81147 (5.4%) 2 2/75 (2.7%)

Unknown relationship 3 3/147 (2.0%) 0 0/75 (0.0%)

Adverse Event related to AMIHOT II Vessel 18 12/147 (8.2%) 8 8/75 (10.7%)
..

Complete or event reported In the Interval. Event rate denomInators utilize number of subjects With
assessment available.
tlncluding pre-existing condition, concurrent condition, concurrent intervention and other relationships
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1.8.13.6.7 Safety Summary for 30-Day Events

The Primary Safety Endpoint for the AMIHOT II trial involving the incidence of 30-Day

MACE was determined to be similar between patients randomized to the AO Therapy

group (5.4%) and the control group (3.8%). This study met its primary endpoint,

supporting non-inferiority between AO Therapy and standard treatment for acute

myocardial infarction to within a 6% delta as demonstrated with the pre-specified

Bayesian hierarchical analysis.

Similarly, when the breakdown of separate MACE events of death, reinfarction, target

vessel revascularization and stroke within 30 days was compared between the two study

arms, no significant differences were found between the two groups.

All Adverse Events and Serious Adverse Events were summarized according to PT, SOC,

and relationship of the event. For both study groups, the majority of both Serious and

Non-Serious Adverse Events were classified as a cardiac disorder. These events were

determined primarily to be related to the patient's underlying coronary artery disease.

AO Therapy patients did display a higher incidence of vascular events (p=0.04) and

bleeding events (p=0.04) compared to the Control group. Although not statistically

significant, AOTherapy patients displayed a higher incidence ofAccess Site Adverse

Events. However, this increased incidence appears to have been'mitigated through the

introduction of an alternative infusion catheter, the TherOx-supplied_.t1hfifiJrthe·"·"';;""··'·' .,,/,.....,

study. Th~catheiei: isthedevice that will be used in future administration of AO

Therapy, in either an investigational or post-market setting.

A total of 40/222 (18.0%) AO Therapy patients presented a total of forty-six (46)

Adverse Events that were determined to be related to the AO procedure. These

occurrences were almost exclusively related to the vascular access site and primarily

consisted of catheter site hematoma (84.8% of all events).
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Although an increased incidence of Adverse Events was observed with AO Therapy, the

majority of events resolved quickly after onset and was not associated with residual

effects. For example, 57/222 (25.7%) AO Th~rapy patients exhibited a total of eighty

nine (89) Serious Adverse Events within the first 30 days. Of these events, 80.9% (72

events) had resolved completely with no residual effects. Nine (9) of the 89 events

(l0.2%) had resolved with ongoing effects. In contrast, only 2.3% ofevents (2 events)

had not resolved at the time ofpatient follow-up. Five (5) events (5.7%) were associated

with patient death, and the outcome of one event was unknown. Therefore, AO Therapy

may involve· an increased incidence of short term, bleeding events, although this risk may

no longer be present when the~atheter is used. However, the majority of events

resolved quickly with minimal intervention, and did not exert any long-term side effects.

No differences were noted between the incidence of any type of Adverse Event between

AO Therapy and Control patients at 6-month or I-year follow up. These findings suggest

that the use of AO Therapy as an adjunctive treatment for AMI is not associated with an

increased risk of serious adverse events associated with lasting clinical sequelae.

1.8.13.7

1.8.13.7.1

Review of All Post 30-Day Adverse Event Data

Follow Up Assessment at 6 Months Post-Procedure

A follow-up telephone survey was required at 6 months post-procedure. All patients

.- '"---"'.,," ,-.-"... "''''''''Were'eliglble f6r'6~moiithTon6w:':up,aHdrep6ited6':niorithfo1l6w':iipassessmentc}(ltaare ..

complete for the AMIHOT II study. Table 83 summarizes the 6-month telephone survey

data.
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Table 83. Six Month Patient Follow Up Surveyt

Number of patients eligible to be contactedf

Number of patients contacted
Assessment performed in window+
Assessment performed early
Assessment performed late

Number of patients not contacted
Reasons why patients not contacted

Not available
Withdrew Consent
Deceased
Lost to follow up
Other

Number of patients rehospitalized for
cardiovascular care since last study visit?
Rehospitalized patients: No. of times

I
2
>2

CHF diagnosis since last study visit

Control
Group
(n=79)

(nIN; %)
79/79 (100%)
75/79 (94.9%)
70/75 (93.3%)

0/75 (0.0%)
5/75 (6.7%)
4/79 (5.1%)

2/79 (2.5%)
1/79 (1.3%)
1/79 (1.3%)
0/79 (0.0%)
0/79 (0.0%)
8/75 (10.7%)

8/75 (10.7%)
0/75 (0.0%)
0/75 (0.0%)

AOTherapy
Group
(n=222)
(nIN; %)

222/222 (100%)
214/222 (96.4%)
207/214 (96.7%)

0/214 (0.0%)
7/214 (3.3%)
8/222 (3.6%)

0/222 (0.0%)
0/222 (0.0%)
8/222 (3.6%)
0/222 (0.0%)
0/222 (0.0%)

39/214 (18.2%)

32/214 (15.0%)
6/214 (2.8%)
1/214 (0.5%)

8/214 (3.7%)
206/214 (96.3%)

178/214 (83.2%)
36/214 (16.8%)

4/75 (5.3%)
71/75 (94.7%)

60/74 (81.1%)
14/74 (18.9%)

Yes
No

Improvement in subject's ability to perform
physical activity

Yes
No

.Subject ·self,assessment: overall health status"
(1-5; l=poor,5=excellent)

I 1/74 (1.4%) 2/214 (0.9%)
2 3/74 (4.1%) 13/214 (6.1%)
3 9/74 (12.2%) 40/214 (18.7%)
4 36/74 (48.7%) 104/214 (48.6%)
5 25/74 (33.8%) 55/214 (25.7%)

Mean ± SD 4.1 ± 0.9 3.9 ± 0.9
tPor patient follow-up data current as ofDecember 14, 2007. All patients were available for
follow-up as of December 14, 2007.
tSix month assessment required at 6 ± 1 months
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A total of 214/222 (96.4%) AO Therapy patients and 75/79 (94.9%) Control patients

completed a telephone follow-up assessment. A follow-up assessment was not obtained

for 8/222 (3.6%) AOTherapy patients because of death. Within the Control patient

population, one patient had died (1.3%), one patient had withdrawn consent (1.3%) and

two patients were unable to be contacted (2.5%).

A 6-month assessment was required at 6 months ± 30 days. A total of2071214 (96.7%)

AO Therapy patients and 70175 (93.3%) Control patients who completed a 6-month

follow-up assessment did so within the appropriate time interval. No assessments were

performed early. From the total number ofpatients contacted, 71214 (3.3%) patients in

the AO Therapy group and 5175 (6.7%) patients in the Control group completed a late

assessment occurring after 210 days post-procedure. Late assessments occurred in the

range of212 to 286 days, with an average of228 days post-procedure.

Following hospital discharge, 391214 (18.2%) AO Therapy patients and 8/75 (10.7%)

Control patients had undergone rehospitalization for cardiovascular care between the 30

day and 6-month follow-up. Thirty two (32) patients in the AO Therapy group (15.0%)

had experienced one hospitalization, while six (6) patients (2.8%) had undergone two

hospitalizations since the initial index procedure. One patient (0.5%) in the AO Therapy

group was hospitalized more than two times since the initial index procedure. Similarly,

. :_~ight (8)p?tiems int}1e~ontrQlgr9t!P (lO.}%}hadundergone oneho,spitalizatjpn, with

no Control patients requiring a second hospital stay.

Patients in both study groups received a new diagnosis of congestive heart failure (CHF).

Eight (8) patients in the AO Therapy group (3.7%) compared to four (4) patients in the

Control group (5.3%) were diagnosed with CHF at 6 months post-procedure.

The majority of patients in both study groups displayed an improvement at 6-month

follow-up. A total of 178/214 (83.2%) AO Therapy patients and 60/74 (81.1 %) Control
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patients experienced an improvement in their ability to perform physical activity.

Furthermore, the majority of patients reported overall health status as good. On as-point

self-a,ssessment of overall health status, with "1" = Poor and ",5" = Excellent, AO

Therapy patients earned an average score of3.9 ± 0.9, while Control patients reported an

average score of 4.1 ± 0.9.

1.8.13.7.2 Follow Up Assessment at 12 Months Post Procedure

A follow-up telephone survey was required at 12 months post-procedure. All patients

were eligible for 12-month follow-up. Table 84 summarizes the 12-month telephone

s!Jrvey data for the AMIHOT II study.
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Control AOTherapy
Group Group
(n=79) (n=222)

(nIN; %) (nIN; %)
79/79 (100.0%) 222/222 (100.0%)
75179 (94.9%) 212/222 (95.5%)
73/75 (97.3%) 207/212 (97.6%)

0175 (0.0%) 1/212 (0.5%)
2175 (2.7%) 4/212 (1.9%)
4179 (5.1%) 10/222 (4.5%)

0179 (0.0%) 0/222 (0.0%)
1179 (1.3%) 1/222 (0.5%)
1/79 (1.3%) 8/222 (3.6%)
2/79 (2.5%) 1/222 (0.5%)
0/79 (0.0%) 0/222 (0.0%)
3/74 (4.1%) 19/212 (9.0%)

2/74 (2.7%) 18/212 (8.5%)
1/74 (1.4%) 1/212 (0.5%)
0/74 (0.0%) 0/212 (0.0%)

1/73 (1.4%) 4/212 (1.9%)
72/73 (98.6%) 208/212 (98.1%)

57173 (78.1%) 183/211 (86.7%)
16/73 (21.9%) 28/211 (13.3%)
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Table 84. Twelve Month Patient Follow Up Surveyf

Number of patients eligible to be contactedf

Number of patients contacted
Assessment performed in windowt

Assessment performed early
Assessment performed late

Number ofpatients not contacted
Reasons why patients not contacted

Not available
Withdrew Consent
Deceased
Lost to follow up
Other

Number of patients rehospitalized for
cardiovascular care since last study visit?
Rehospitalized patients: No. of times

1
2
>2

CHF diagnosis since last study visit
Yes
No

Improvement in subject's ability to perform
physical activity

Yes
No

Subject self assessment: overall health status
(1-5; l=poor,5=excellent)

.. 1 . 1/72 (104%) 4/2rI (1.9%)
2 1/72 (1.4%) 4/21 I (1.9%)
3 13/72 (18.1%) 32/21 I (15.2%)
4 26/72 (36.1%) 102/21 1(48.3%)
5 31/72 (43.1%) 69/21] (32.7%)

Mean ± SD 4.2 ± 0.9 4.1 ± 0.8
fFor patient follow-up data current as ofDecember 14, 2007. Patient considered available for follow-up
contact ifprocedure date ± I year <= December 14,2007.
~Twelvemonth assessment required at 12 ± 1 mos
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A total of212/222 (95.5%) AO Therapy patients and 75/79 (94.9%) Control patients

completed a 12-month telephone survey. An assessment was not completed for 10/222

(4.5%) AO Therapy patients and 4/79 (5.1 %) Control patients. Of the ten (10) AO

Therapy patients (4.5%), one patient had withdrawn consent (0.5%), one patient was lost

to follow up (0.5%) and eight (8) patients had died (3.6%). In the Control group, one

patient had died (1.3%), one patient had withdrawn consent (1.3%) and two patient were

lost to follow up (2.5%).

A 12-month assessment was required at 12 months ± 30 days. A total of207/212

(97.6%) AO Therapy patients and 73/75 (97.3%) Control patients completed a l2'-month

assessment within the appropriate time interval. Within the AO Therapy group, 1/212

(0.5%) patients had an assessment performed early and 4/212 (2.4%) AO Therapy

patients had an assessment performed late. No Control patients were assessed early but

2/75 (3.3%) Control patients had a late assessment at greater than 395 days post

procedure. Late assessments occurred in the range of 400 to 707 days, with an average of

494 days post-procedure.

Between the 6-month and thel2-month assessment, a total of 19/212 (9.0%) AO Therapy

patients and 3/74 (4.1 %) Control patients had been rehospitalized. One of the patients

within the AO Therapy group (0.5%) was hospitalized twice as was one patient within

the Control group (1.4%). Of the AO Therapy group, 4/212 (1.9%) patients received an

additional diagnosis of heart failure as did 1/73 (1.4%) patient from the Control group.

The majority ofpatients in both treatment groups reported a significant health

improvement at 12-month follow up. A total of 183/211 (86.7%) AO Therapy patients

and 57/73 (78.1 %) Control patients displayed an improvement in their ability to perform

physical activity. Furthermore, on a 5-point self assessment of overall health status, with

"1" = Poor and "5" = Excellent, the majority of patients reported a good overall health
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status, with an average score of 4.1 ± 0.8 in AO Therapy patients, and an average of 4.2 ±

0.9 in Control patients.

1.8.13.7.3 Post-30 Day MACE Results

A MACE assessment for the 6-month and 12-month periods was considered "complete"

ifby Clinical Events Committee review, the subject was evaluable for the safety

endpoints through the respective 180th day or 365th day post procedure or through the

point of death. A subject was considered "available" for MACE safety evaluation if the

~ubject was either"complete" or had a safety endpoint event but was not considered

complete through the 180th or 365th day (e.g. subject had a TVR prior to day 180 and was

subsequently lost to follow-up). MACE events of death, reinfarction, target vessel

revascularization and stroke at the 6-month and 12-month follow-up are presented in

Table 85.

MACE assessments at six months were available in 222/222 (l 00.0%) AO Therapy

patients and 78/79 (98.7%) Control patients. Twelve-month MACE assessments were

available in 220/222 (73.4%) AO Therapy patients and 75/79 (70.9%) Control patients.

Information on all events (MACE and any adverse events) occurring within the time

frame of post AO Therapy until6-month or 12-month follow-up was collected and

reviewed. The relationship and severity of all events were adjudicated by the Clinical

"Events Committee.

As seen in the Table 85, between 30 days and 6 months post-procedure, a total of 15/222

(6.8%) patients in the ~O'Therapy group had experienced a total of twenty (20) MACE

ev~nts. underwent two separate target vessel revascularization

procedures. . each exhibited two separate MACE events.

Both patients experi'enced an episode of reinfarction requiring treatment with target

vessel revascularization. A total of3/78 (3.8%) patients in the Control group experienced

four (4) MACE events between 30 days and 6 months following the index procedure.
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'--"~perienced an episode of reinfarction requiring treatment with target

vessel revascularization. The incidence of late MACE events was consistent with that

reported if) other acute MI trials I8, 37, 38,40,41 and not significantly different between the

study groups.

Between 180 days and 365 days post procedure a total of 5/220 (2.3%) patients in the AO

Therapy group experienced a total of eight (8) MA.CE events.

,~ ~ach experienced an episode of reinfarction reqlJii:it}g,:Ji~atmentwith'target~~~sel.
underwent two separate target vessel revascularization

"'eii'ch'underwent'onetargetvessel

revascularization.

procedures and
~

revascularization. T~o- patients in the Control group (2.7%) demonstrated a single

episode of TVR.

The events in Table 85 include a breakdown of each occurrence of the MACE event

components (death, reinfarction, target vessel revascularization, and stroke), between 30

days and 6 months, and between 6 months and 12 months post-procedure.
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Table 85. Late MACE
>30 days - 6 months >6 months - 1 year

Control
(n=79)

AOTherapy
(n=222)

Control
(n=79)

AO Therapy
(n=222)

1.0000

1.0000

1.0000

1.0000

1.0000

1.0000

0.1125

0.1125

p value*Pts with Pts with p vaJue* Pts with Pts with

Adverse Event
Events Events Events Events Events Events Events Events

(n) (n/N; %) (n) (nIN; %) (n) (nIN; %) (n) (n/N; %)

MACE Assessment complete at interval 2221222 00682 220/222
(100.0%) (99.1%)

MACE Assessment available at intervalt 222/222 0.2625 2201222
(100.0%) (99.1%)

Composite MACE >30 days to 1 year 4 3/78 20 15/222 OAI96 2 2/75 8 5/220
(3.8%) (6.8%) (2.7%) (23%)

Death 1/78 4 4/222 1.0000 0 0/75 0 0/220
(1.3%) (18%) (0.0%) (0.0%)

Target Vessel Revascularizationl 2 2/78 10 9/222 0.7338 2 2/75 6 5/220
(2.6%) (4.1%) (2.7%) (23%)

TVR: Clinically Driven 9/222 0.7338 3/220
(4.1%) (IA%)

TVR: Objective evidence of 6/222 1.0000 3/220
ischemia in AMIHOT II lesion (2.7%) (lA%)

TVR: Target Lesion 9/222 0.7338 51220
Revascularization (4.1%) (23%)

TVR: Urgent or Emergent 4/222 1.0000 . 31220
(1A%)

Complete or event reported in the interval.
IAMIHOT main vessel or branches
·Fisher's Exact testt
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FIsher s Exact test

Table 85 (continued). Late MACE (>30 Days to 1 Year), Randomized Subjects

>30 days - 6 months >6 months - 1 year

Control AOTherapy Control AO Therapy
(n=79) (n=222) (n=79) (n=222)

Pts with Pts with p value* Pts with Pts with pvalue*
Events Events Events Events Events Events Events Events

Adverse Event (n) (nIN; %) (n) (n/N; %) (n) (n/N; %) (n) (n/N; %)

Reinfarction I 1/78 5 4/222 1.0000 0 0175 2 2/220 1.0000
(1.3%) (1.8%) (00%) (0.9%)

Stroke a 0/78 1 1/222 1.0000 a 0175 0 01220 ......--
(0.0%) (0.5%) (0.0%) (0.0%)

,
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within the stent, with collateral filling of the LAD via the right coronary artery. The

patient required three balloon dilatations to treat this thrombosis.

1.8.13.7.3.2 TVR between 6 Months and 1 Year Follow Up

Five (5) patients in the AO Therapy group (2.3%) required treatment with TVR between

6 months and I year, for a total of six (6) events__mderwent two

attempted TVR procedures of the LAD, both of which were unsuccessful due to a chronic

total occlusion. Three of these five (5) patients experienced events that were clinically
. -_." ,-

driven and characterized as urgent or emergent. None of these incidents of TVR were

determined to be related to either the AO device or AO Therapy procedure.

Three of the five (5) A0 Therapy patients (1.4%) trea..ted with TVR demonstrated

objective evidence of ischemia within the AMIHOT II lesion. Of the other two (2) AO

Therapy patients treated with TVR, on~ patien~'didnot manifest any

. clinical symptoms or objectiveevidence.ofischemia...This patient had a known history of

multivessel disease; a 60% diameter stenosis of the AMIHOT II lesion was detected

du:ring a routine follow up angiography requiring treatment with PCI. The other patien~

~xperienceda recurrent myocardial infarction occurring secondary to .

presumed occlusion of the diagonal LAD branch (non-target lesion).

Of the five (5) patients in the AO Therapy group treated with TVR, three patients (1.4%)

required revascularization due to restenosis. Of the other two (2) AO Therapy patients

treated with TVR, one patient exhibited late stent thrombosis at 263 days

post procedure. He presented with severe chest pain in conjunction with ST-elevation on

EKG and received urgent thrombolytic treatment with TNK. A catheterization procedure

revealed that the previously placed LAD stent was widely patent, with no visible

thrombus. The event was adjudicated by the Clinical Events Committee to be probable

stent thrombus related to the Index PCI Procedure. The otherpatient~
had an EKG which revealed ST segment elevation in leads VI-V4 consistent with actute
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anterior septal MI, in addition to elevated cardiac enzymes. The patient initially received

treatment with thrombolytic therapy in the form of TNK. Cardiac catherization revealed

a patent stent in the left LAD, with a 0% stenosis of the AMIHOT lesion. However, a

high grade 99% ostial stenosis of the diagonal branch proximal to the previously placed .

stent within the diagonal branch was noted and stented with a Taxus™ stent deployed in

stent within the left anterior descending artery, with a kissing balloon PTCA in both

stents with good angiographic result. The Clinical Events Committee adjudicated the

event to be stent occlusion related to the index PCI procedure.

Two patients enrolled in the Control group of the AMIHOT II trial (2.7%) required TVR

during this time interval.~demonstrated objective evidence of ischemia

within the AMIHOT II Lesion, requiring target lesion revascularization. The procedure

was characterized as clinically driven and urgent oremergent~mderwent

an elective CABO procedure due to the presence of triple vessel disease, involving the

LAD, right coronary artery, and left circumflex artery. No objective evidence of

ischemia was present within the AMIHOT II vessel.

The incidence ofTVRlTLR > 30 days post index procedure in the two treatment groups

was similar (2.3% AO Therapy, 2.7% Control). Table 86 lists patient narratives for

patients undergoingTVR between 30 days and I-year follow-up.

1.8.13.7.3.3 Reinfarction between 30 Days and 6 Months

Four.patients in the AO Therapy group 0:8%) demonstrated reinfarction between 30

days and 6 months, for a total of five (5) incidents. None of these incidents of

reinfarction were determined to be related to either the AO device or AO Therapy

procedure. Three of the four (4) patients with reinfarction had TVR performed. One

patie~idnot have TVR performed andwas instead treated with

medical therapy only. In comparison, one Control patient (1.3%) experienced one

episode of reinfarction and had TVR performed.
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1.8.13.7.3.4 Reinfarction Between 6 Months and 1 Year Follow-Up

Two patients in the AO Therapy group (0.9%) demonstrated an episode ofreinfarction

during the post-procedure interval between 6 months and oneyear~,
demonstrated an episode of reinfarction determined to be related to the Index PCI

proceduream~xperienceda reinfarction presumably due to the

occlusion of the diagonal branch of the LAD. These incidents ofreinfarction did not

demonstrate any relationship to the AO device or AO Therapy procedure. No Control

patients demonstrated an incident ofreinfarction during this time interval. Late TVR and

Reinfarction events (> 30 days) were infrequent. No statistically significant differences

between the AO Therapy and Control group were noted. Table 86 provides an

abbreviated patient narrative for all patients experiencing reinfarction and/or undergoing

TVR between 30 days and 1 year.
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Table 86. Patients undergoing Reinfarction and/or Target Vessel Revascularization Between 30
days and 1- Year Follow-Up

ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year

--

.-
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------------------------------.

ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year - ~---- r I-- ---
I I
I I
I I
I II

;

- -. --- .-
~_..

j
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and 1-Year - ,

-~.-.~.~. "" --
- ----..-¥ .. - ---- .----

-.

.

'-- - - --_.,

I<-
(.

- W
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ID ISubjects Undergoing Reinfarction and Target Vessel Revascular· _··;- ... ~p.tween
I 0 days and 6 Months, and 6 Months and I-Year

~1'~---_.--11 ---- -
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between

r--
30 days and 6 Months, and 6 Months and l-Ye3"-- •. -~- - 0_

I , "- - ----
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Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year
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-
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year

---

--'--'- -.

L

---. -_ .. -- _.-_ ..- .

I

,

--- •,
,

.. ," ~_I

I
'--""""

Page 391



.-- --------------------~

TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between

- 30 days and 6 Months, and 6 Mouths and I-Year
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year --~ ---- ,
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year
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ID Subjects Undergoing ReiDfarction and Target Vessel Revascularization Between
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ID Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year --I -
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ID Subjects Undergoing Rein~arctionand Target Vessel Revascularization Between-t-,
30 days and 6 Months, and 6 Months and I-Year

I
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ID

-

1.8.13.7.3.5

I

Subjects Undergoing Reinfarction and Target Vessel Revascularization Between
30 days and 6 Months, and 6 Months and I-Year

-

I

I
I..
:.
1

.

---Stroke Events between 30 Days and 6 Months

One patient in the AO Therapy group (0.5%) experienced a stroke between 30 days and

6months. No patients randomized to the Control group experienced stroke.

1.8.13.7.3.6 Stroke Events between 6 Months and I-Year Follow Up

No patients in either the AO Therapy or Control groups experienced stroke between 6

months and I-year follow-up.

Table 87 provides a patient narrative for the patient who experienced stroke between 30

days and 12-month follow-up.
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ID ISubject with Late Stroke Betw~en 30 Days and_~-Year Follow-Up
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:
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;
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I

................

1.8.13.7.3.7 Patient Death between 30 Days and 6 Months

•

Four (4) patients in the AO Therapy group (1.8%) and one patient in the Control group

(1.3%) died between 30 days and 6 months. All deaths were CEC-adjudicated to occur

from pre-existing conditions and none were related to either the AO device or AO

Therapy procedure.
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1.8.13.7.3.8 Patient Death between 6 Months and I-Year Follow-Up

No patients randomized to AO Therapy or the Control group had died during the interval

between 6 months and I-year follow up. The incidence ofdeath occurring after 30 days

was low and was similar in both study groups. Table 88 provides a patient narrative for

each late patient death.

Late Patient Deaths (> 30 Da s

ID Patient Deaths> 30 Days Post Procedure
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Patient Deaths> 30 Days Post Procedure
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ID .l.~atient Deaths> 30 Days Post Procedure -.. _.
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ID Patient Deaths> 30 Days Post Procedure

I
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ID Patient Deaths> 30 Days Post Procedure
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1.8.13.7.3.9 Cumulative I-Year MACE Rates

Table 89 presents a cumulative accounting of MACE events through the I-year

assessment. .

Table 89. Cumulative,MACE to 1 Year

Control AO Therapy
(n=79) (n=222)

Pts with Events Pts with Events p
(nIN; %) (nIN; %) value*

75/79 (94.9%) 2201222 (99.1%) 0.8518

77/79 (97.5%) 2201222 (99.1%) 0.9259

8/77 (10.4%) 28/220 (12.7%) 0.6905

1/77 (1.3%) 8/220 (3.6%) 0.4555

7/77 (9.1%) 19/220 (8.6%) 1.0000

5/77 (6.5%) 18/220 (8.2%) 0.8064

5/77 (6.5%) 11/220 (5.0%) 0.7714

7/77 (9.1 %) 18/220 (8.2%) 0.8165

4/77 (5.2%) 13/220 (5.9"10) 1.0000

3/77 (3.9%) 13 9/220 (4.1%) 1.0000

0/77 (0.0%) 1/220 (0.5%) 1.0000

7

o

11

TVR: Clinically Driven

TVR: Target Lesion Revascularization

TVR: Urgent or Emergent

Death

Reinfarction

Target Vessel Revascularization§

Stroke

Adverse Event

TVR: Objective evidence ofischemia
in AMIHOT II lesion

MACE Assessment complete through 1 year

MACE Assessment availablet through 1 year

Composite Cumulative MACE~

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
tFor Cumulative summaries, subjects who died prior to 1 year are considered to have assessment complete through 1 year.
§AMIHOT main vessel or branches
·Fisher's Exact test

At I-year follow up, 28/220 (12.7%) AO Therapy patients exhibited a total of forty-seven

(47) MACE events. In comparison, 8/77 (10:4%) Control patients presented a total o~ eleven

(11) events. Both populations exhibited similar rates of death, TVR, reinfarction and stroke

through 1 year. Within the AO Therapy group, the overall MACE rate throughout I-year

follow-up is entirely reflective of patients with a history of coronary artery disease and

previous myocardial infarction. Based. upon these data, AO Therapy does not increase risk

for late MACE events.
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1.8.13.7.4 Unanticipated Adverse Device Effects

There were no unanticipated adverse device effects reported by the participating

investigational centers at any time during the AMIHOT II clinical trial, throughout I-year

follow-up.

1.8.13.7.5 Anticipated Adverse Events

Table 90 presents an overall summary of adverse events that occurred during the

AMIHOT II clinical trial more than 30 days following the index procedure. The table is

divided into events occurring from>30 days to 6 months, and those occurring from >6

months to I year. The majority of these events reflect chronic morbidity associated with

the patient's underlying disease state. The occurrence of adverse events after 30 days

was similar in the AO Therapy and Control groups. No significant differences were

found between the two patient populations. Events were determined to be related

primarily to the patient's underlying disease state. The events presented at follow up are

consistent with those expected for patients with a history of coronary artery disease.
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Table 90. Overall Summ
>30days ~ 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
(N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
Events Events Events Events Events Events Events Events

Adverse Event (n) (nlN; %) (n) (nIN; %) (n) (nlN; %) (n) (nlN; %)

Assessment Complete

Assessment Availablet

Any Adverse Event

AO device related AE 0 0/222 0 0/220
(00%) (0.0%)

AO procedure related AE 0 0/222 0 0/220
(0.0%) (0.0%)

Index PCI procedure related AE 2 2/78 6 6/222 1.0000 0 0/75 3 3/220 0.5706
(2.6%) (2.7%) (0.0%) (J4%)

Coronary Artery Disease related AE 3 2/78· 38 28/222 00083 6 3/75 21 15/220 04214
(2.6%) (12.6%) (4.0%) (6.8%)

Study Medication related AE 0 0/78 0 0/222 0 0/75 0 0/220
(0.0%) (0.0%) (0.0%) (0.0%)

Other relationshipt 15 9/78 36 26/222 1.0000 4 4/75 II 8/220 0.5168
(11.5%) (11.7%) (53%) (3.6%)

Completeo~ event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
tlncluding pre-existing condition, concurrent condition, concurrent intervention and other relationships
*Fisher's Exact test
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Table 90 Overall Summa
>30days - 6 months >6 months - 1 year

Control AOTherapy Control AO Therapy
(N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
Events Events Events Events Events Events Events Events

Adverse Event (n) (nIN; %) (n) (nIN; %) (n) (n/N; %) (n) (nIN; %)

Unknown relationship 1/78 1/222 0.4528 0 0/75 1/220 1.0000
(1.3%) (0.5%) (0.0%) (0.5%)

Serious Adverse Event 10 9/78 56 41/222 0.2162 7 5175 24 20/220 0.6353
(115%) (18.5%) (67%) (91%)

AO device related AE 0 0/222 0 0/220
(0.0%) (00%)

AO procedure related AE 0 0/222 0 0/220
(0.0%) (0.0%)

Index PCI procedure related AE 2 2/78 6 6/222 1.0000 0 0/75 3 31220 05706
(2.6%) (2.7%) (00%) (1.4%)

Coronary Artery Disease related AE 2178 30 24/222 0.0328 5 3/75 16 14/220 0.5735
(2.6%) (10.8%) (40%) (6.4%)

Study Medication related AE O· 0178 0 0/222 0 0/75 0 0/220
(00%) (0.0%) (0.0%) (0.0%)

Other relationshipt 4 4178 19 14/222 1.0000 2 2/75 4 3/220 0.6076
(5.1%) (6.3%) (2.7%) (1.4%)

Unknown relationship 1178 I 1/222 0.4528 0 0/75 11220 1.0000
(1.3%) (0.5%) (0.0%) (0.5%)

Adverse Event related to AMIHOT II 2 2178 12 11/222 0.5258 1/75 6 51220 1.0000
Vessel (2.6%) (5.0%) (1.3%) (2.3%)

Including pre-existing condition, concurrent condition, concurrent intervention and other relationships
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*Fisher's Exact test
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1.8.13.7.5.1 Adverse Events Occurring between 30 Days and 6 Months Post

Procedure

A total of 55/222 (24.8%) AO Therapy patients and 14/78 (17.9%) Control patients

demonstrated one or more adverse events between 30 days and 6 months. The majority

of these events were cardiac disorders. In all, 30/218 (13.5%) AO Therapy patients

presented with an adverse event classified as a cardiac disorder compared to 4/78 (5.1 %)

Control patients. A detailed summary of late adverse events categorized by SOC and PT

is included in Table 91.

A total of 24/220 (10.9%) AO Therapy patients and 7/75 (9.3%) Control patients

demonstrated one or more adverse events between 6 months and 1-year follow up.

Events occurring between 6 months and 1 year were primarily cardiac disorder events.

Fourteen (14) AO Therapy patients (6.4%) and three (3) Control patients (4.0%)

presented with an adverse event classified as a cardiac disorder. One AO Therapy patient

(0.5%) and one Control patient (1.3%) demonstrated an episode of coronary artery

restenosis classified under "Injury Poisoning and Procedural Complications".

The types and numbers of these events are summarized in Table 91 as adjudicated by the

Clinical Events Committee. No significant differences were found between the study

groups.
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Table 91 (continued). Summary of Late Adverse Events (>30 Days to I Year) b SOC and PT
>30 days - 6 months >6 months - 1 year

Control AOTherapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nIN; %) (n) (nlN; %) (n) (nlN; %) (n) (nIN; %)

ATRIAL FLUTTER 0 0/78 2 2/222 1.0000 0 0/75 2 2/220 1.0000
(0,0%) (0,9%) (0,0%) (0,9%)

BRADYARRHYTHMIA 0 0/78 I 1/222 1.0000 0 0/75 0 0/220 ........-
(0,0%) (0.5%) (0,0%) (00%)

CARDIAC FAILURE 0 0/78 11 8/222 0,1173 2 2/75 4 3/220 0,6042
CONGESTIVE (0,0%) (3,6%) (2,7%) (14%)

DYSPNEA 0 0/78 I 1/222 1.0000 0 0/75 0 01220 --......
(0,0%) (0.5%) (0,0%) (0,0%)

ISCHEMIC 0 0/78 4 41222 0,5758 0 0/75 0 0/220 - .....- ..
CARDIOMYOPATHY (O,O%) (1.8%) (0,0%) (0,0%).
MYOCARDIAL 2 2178 2 2/222 0,2781 0 0/75 1 1/220 1,0000
ISCHEMIA (2,6%) (0,9%) (0,0%) (0,5%)

PALPITATIONS 0 0/78 I 1/222 1.0000 0 0/75 I 1/220 1.0000
(00%) (0,5%) (00%) (0,5%)

PULMONARY EDEMA I 1/78 1 1/222 04530 0 0/75 1 11220 1,0000
(1.3%) (0,5%) (0,0%) (0,5%)

SUPRAVENTRICULAR 0 0/78 I 1/222 1.0000 0 0/75 0 0/220 ....-- ..
TACFIYCARDIA (0,0%) (0.5%) (0,0%) (0,0%)

FIsher's Exact test
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Table 91 (continued). Summary of Late Adverse Events (>30 Days to 1 Year) by SOC and PT

>30 days - 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with pvalue*
Events Events Events Events Events Events Events Events

System Organ Class MedDRAPT (n) (nJN; %) (n) (nJN; %) (n) (nJN; %) (n) (nlN; %)

VENTRICULAR I 1/78 0 0/222 0.2600 0 0/75 0 0/220 ..."'....-
TACHYCARDIA (1.3%) (00%) (0.0%) (0.0%)

ENDOCRINE 0 0/78 I 1/222 1.0000 0 0/75 0 0/220 -----
DISORDERS (0.0%) (0.5%) (0.0%) (0.0%)

,
HYPERTHYROIDISM 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 ----..

(0.0%) (0.5%) (0.0%) (0.0%)

GASTROINTESTINAL 0 0/78 4 4/222 0.5758 0 0/75 1 11220 J.OOOO
DISORDERS (0.0%) (1.8%) (0.0%) (0.5%)

COLONIC POLYP 0 0/78 0 0/222 --...- ... 0 0/75 1 11220 1.0000
(0.0%) (0.0%) (00%) (0.5%)

DIARRHEA 0 0/78 I 1/222 1.0000 a 0/75 0 0/220 -....-...

(0.0%) (0.5%) (0.0%) (0.0%)

ESOPHAGITIS 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 ...........
(0.0%) (0.5%) (0.0%) (0.0%)

HEMORRHOIDS a 0/78 1 1/222 1.0000 0 0/75 a 0/220 -- .....-
(0.0%) (0.5%) (0.0%) (0.0%)

PANCREATITIS 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 ...---..
ACUTE (0.0%) (0.5%) (0.0%) (0.0%)

FIsher's Exact test
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Table 91 of Late Adverse Events b SOC andPT
>30 days - 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (n/N; %) (n) (nIN; %) (n) (oIN; %) (n) (nIN; %)

GENERAL 2 2178 6 61222 1.0000 0 0175 11220 1.0000
DISORDERS AND (2.6%) (2.7%) (0.0%) (05%)
ADMINISTRATION
SITE CONDITIONS

CHEST PAIN 0 0178 3 3/222 0.5705 0 0175 11220 1.0000
(0.0%) (J .4%) (00%) (05%)

CHEST PRESSURE 0 0178 11222 1.0000 0 0175 0 0/220
(0.0%) (0.5%) (0.0%) (00%)

EDEMA 1178 11222 0.4530 0 0175 0 0/220
PERIPHERAL (IJ%) (0.5%) (0.0%) (0.0%)

FATIGUE 1178 1/222 0.4530 0 0175 0 0/220
(13%) (0.5%) (0.0%) (00%)

HEPATOBILIARY 0 0178 11222 1.0000 0 0175 1/220 1.0000
DISORDERS (0.0%) (05%) (0.0%) (05%)

0 0178 1/222 1.0000 0 0175 11220 1.0000
(00%) (0.5%) (00%) (0.5%)

INFECTIONS AND 2 2178 4 3/222 0.6077 0 0175 3/220 0.5734
INFESTATIONS (2.6%) (1.4%) (0.0%) (1.4%)

0 0178 0 0/222 0 0/56 11220 1.0000
(0.0%) (0.0%) (0.0%) (0.5%)

Fisher's Exact test
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Table 91 (continued), Summary of Late Adverse Events (>30 Days to 1 Year) by SOC and PT

>30 days. 6 months >6 months· 1 year

Control AOTherapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value:"
Events Events Events Events Events Events Events Events

System Organ Class MedDRAPT (n) (n/N; %) (n) (nJN; %) (n) (n/N; %) (n) (n/N; %)

INFLUENZA 0 0/78 I 1/222 1.0000 0 0175 0 0/220 -----
(0.0%) (0.5%) (0.0%) (0.0%)

PNEUMONIA 1 1178 I 1/222 0.4530 0 0175 0 0/220 - .........
(1.3%) (0.5%) (0.0%) (00%)

SYSTEMIC 0 0178 I 1/222 1.0000 0 0175 0 0/220 ..--....
CANDIDA (0.0%) (0.5%) (00%) (0.0%)

URINARY I 1178 1 11222 0.4530 0 0175 1 11220 1.0000
TRACT (1.3%) (0.5%) (0.0%) (0.5%)
INFECTION

VIRAL 0 0178 0 0/222 ............ 0 0175 1 1/220 1.0000
. INFECTION (0.0%) (0.0%) (0.0%) (0.5%)

INJURY; POISONING 2 2178 6 6/222 1.0000 I 1175 4 4/220 1.0000
AND PROCEDURAL (2.6%) (2.7%) (1.3%) (1.8%)
COMPLICATIONS

CORONARY 0 0178 1 11222 1.0000 I 1175 I 1/220 0.4445
ARTERY (0.0%) (0.5%) (1.3%) (0.5%)
RESTENOSIS

LOWER LIMB I 1178 0 0/222 0.2600 0 0175 0 0/220 ---- ..
FRACTURE ( 1.3%) (0.0%) (0.0%) (0.0%).

STENT 1 1178 4 4/222 1.0000 0 0175 3 3/220 05734
OCCLUSION (1.3%) (1.8%) (0.0%) (1.4%)

FIsher's Exact test
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Table 91 of Late Adverse Events b SOC and PT
>30 days. 6 months >6 months· 1 year

Control AO Therapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

_Pts with Eve Pts with p Pts with Pts with p value*
Events Events nts Events value* Events Events Events Events

System Organ Class MedDRAfT (n) (nlN; %) (n) (nlN; %) (n) (nlN; %) (n) (nlN; %)

SUBDURAL 0 0/78 1/222 1.0000 0 0/75 0 0/220
HEMATOMA (0.0%) (0.5%) (0.0%) (00%)

METABOLISM AND 2 2/78 2 2/222 02781 1/75 0 0/220 0.2542
NUTRITION (2.6%) (0.9%) ( 1.3%) (0.0%)
DISORDERS

2 2/78 1/222 0.1667 1/75 0 0/220 0.2542
(2.6%) (0.5%) (1.3%) (00%)

0 0/78 1/222 1.0000 0 0/75 0 0/220
(0.0%) (0.5%) (0.0%) (0.0%)

MUSCULOSKELETAL 1/78 2 2/222 1.0000 0 0/75 1 1/220 1.0000
AND CONNECTIVE (1.3%) (0.9%) (0.0%) (0.5%)
TISSUE DISORDERS

MYALGIA 0 0/78 1/222 1.0000 0 0/75 0 0/220
(0.0%) (0.5%) (0.0%) (00%)

PAIN IN EXTREMITY 0 0/78 1/222 1.0000 0 0/75 1/220 1.0000
(00%) (0.5%) (0.0%) (0.5%)

PAIN IN JAW 1/78 0 0/222 0.2600 0 0/75 0 0/220
(1.3%) (0.0%) (0.0%) (0.0%)

NERVOUS SYSTEM 1/78 6 5/222 1.0000 1/75 11220 0.4445
DISORDERS (1.3%) (23%) (13%) (0.5%)

0 0/78 1/222 1.0000 0 0/75 0 0/220
(0.0%) (0.5%) (0.0%) (0.0%)
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'Fisher's Exact test
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Table 91 (continued). Summary of Late Adverse Events (>30 Days to 1 Year) bv SOC and PT

>30 d~ys - 6 JUonths >6 months - 1 year

Control AOTherapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p yalue* Pts with Pts with pvalue*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (n!N; %) (n) (n/N; %) (n) (n!N; %) (n) (n/N; %)

DEMENTIA 0 0/78 I 1/222 1.0000 0 0175 0 0/220 --.......
(0.0%) (0.5%) (0.0%) (0.0%)

DIZZINESS 0 0/78 I 1/222 1.0000 I 1/75 0 0/220 0.2542
(0.0%) (0.5%) (1.3%) (0.0%)

EPILEPSY I 1/78 0 0/222 0.2600 0 0/75 0 0/220 --.....-
(1.3%) (0.0%) (0.0%) (00%)

PARESTHESIA 0 0/78 I 1/222 1.0000 0 0175 0 0/220 ----..
(0.0%) (0.5%) (0.0%) (0.0%)

RADIAL NERVE 0 0178 0 0/222 ..-_..- 0 0/75 1 1/220 1.0000
PALSY (0.0%) (0.0%) (0.0%) (0.5%)

SYNCOPE 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 ......._..

(0.0%) (0.5%) (0.0%) (0.0%)

TRANSIENT 0 0/78 I 1/222 1.0000 0 0175 0 0/220 ..._---
ISCHEMIC (0.0%) (0.5%) (0.0%) (0.0%)
ATTACK

PSYCHIATRIC

~
1 1/78 0 0/222 0.2600 0 0/75 0 0/220 ....-.....

DISORDERS (1.3%) (0.0%) (0.0%) (00%)

I 1/78 0 0/222 0.2600 0 0175 0 0/220 --..--
(1.3%) (0.0%) (0.0%) (0.0%)

FIsher's Exact test
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Table 91 (continued). Summary of Late Adverse Events (>30 Days to 1 Year) by SOC and PT

>30 days - 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
Events Events Events Events Events Events Events Events

System Organ Class MedDRA PT (n) (nlN; %) (n) (nlN; %) (n) (nIN; %) (n) (nlN; %)

RENAL AND 0 0178 2 2/222 1,0000 2 2/75 3 2/220 0,2682
URINARY (00%) (09%) (2,7%) (0,9%)
DISORDERS

HEMATURIA 0 0178 0 0/222 .......... I 1175 I 1/220 0.4445
(0,0%) (0,0%) (1.3%) (0.5%)

NEPHROLITHIASIS 0 0178 1 1/222 1.0000 0 0175 0 01220 ..- ..- ..
(0,0%) (0,5%) (O.O%) (O,O%)

RENAL FAILURE 0 0178 I 1/222 1.0000 I 1175 1 1/220 0.4445
ACUTE (0,0%) (0.5%) (1.3%) (0.5%)

URINARY 0 0178 0 0/222 ----- 0 0/75 1 1/220 1.0000
RETENTION (0,0%) (0,0%) (0,0%) (0,5%)

RESPIRATORY, 2 2178 2 2/222 0.2781 0 0/75 0 0/220 _.....- ..

THORACIC AND (2,6%) (0,9%) (0,0%) (0,0%)
MEDIASTINAL
DISORDERS

COUGH 1 1178 1 1/222 0.4530 0 0175 0 0/220 -----
(1.3%) (0.5%) (0,0%) (0,0%)

EPISTAXIS 0 0178 1 1/222 1.0000 0 0/75 0 0/220 ...._--
(0,0%) (0,5%) (O,O%) (O,O%)

Fisher's Exact test
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Table 91 of Late Adverse Events b SOC and PT

>30 days - 6 months >6 months - 1 year

Control AOTherapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nlN; %) (n) (nlN; %) (n) (nlN; %) (n) (nlN; %)

SLEEP APNEA 1178 0 0/222 0.2600 0 0175 0 0/220
SYNDROME (1.3%) (0,0%) (0,0%) (0,0%)

SKIN AND 0 0/78 2 11222 1.0000 0 0/75 1/220 1,0000
SUBCUTANEOUS (0,0%) (0,5%) (0,0%) (0,5%)
TISSUE
DISORDERS

DECUBITUS ULCER 0 0/78 1/222 ' 1.0000 0 0175 0 0/220
(0,0%) (0.5%) (0,0%) (00%)

HERPES ZOSTER 0 0178 0 0/222 0 0/75 11220 ],0000
(0,0%) (0,0%) (0,0%) (0,5%)

RASH 0 0/78 1/222 1,0000 0 0/75 0 0/220
(0,0%) (0,5%) (0,0%) (0,0%)

SURG[CAL AND 1/78 0 0/222 0.2600 0 0/75 0 01220
MEDICAL (lJ%) (0.0%) (00%) (0,0%)
PROCEDURES

IMPLANTABLE [/78 0 0/222 0,2600 0 0/75 0 0/220
DEFIBRlLLATOR (1.3%) (0,0%) (0,0%) (0,0%)
INSERT[ON
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Table 91 (continued). Summary of Late Adverse Events (>30 Days to 1 Year) by SOC and PT

>30 days - 6 months >6 months - 1 year

Control AOTherapy Control AO Therapy
Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nlN; %) (n) (nlN; %) (n) (nlN; %) (11) (nlN; %)

VASCULAR 2 2/78 3 3/222 0.6077 ° 0/75 I 1/220 1.0000
DISORDERS (2,6%) (14%) (0,0%) (0,5%)

ARTERIOSCLEROSIS I 1/78 ° 0/222 0.2600 ° 0/75 ° 0/220 -----
(1,3%) (0,0%) (0,0%) (0,0%)

CATHETER SITE ° 0/78 I 1/222 1,0000 0 0/75 ° 0/220 -----
HEMATOMA (0,0%) (0.5%) (00%) (0,0%)

DEEP VEIN ° 0/78 I 1/222 1.0000 ° 0175 ° 0/220 ...........-
THROMBOSIS (0,0%) (0,5%) (0.0%) (0,0%)

HYPERTENSION 1 1/78 ° 0/222 0.2600 ° 0/75 ° 0/220 ..----
( 1.3%) (0,0%) (00%) (0,0%)

HYPOTENSION ° 0/78 ° 0/222 --..-.. ° 0175 1 1/220 1.0000
(0,0%) (0,0%) (0,0%) (0.5%)

SYNCOPE ° 0/78 1 1/222 1.0000 ° 0175 ° 01220 -----
VASOVAGAL (0,0%) (0,5%) (0,0%) (0,0%)

FIsher's Exact test
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1.8.13.7.5.2 Relationship of Adverse Events Occurring between 30 Days and 6

Months Post Procedure

Coronary artery disease was detennined by the Clinical Events Committee to be the most

common reason for post 30-day Adverse Events in both the AO Therapy group (38/81

events; 46.9 %) and the Control group (3/21 events; 14.3%). Six (6) patients in the AO

Therapy group (2.7%) and two patients in the Control group (2.6%) demonstrated an

adverse event related to the Index PCI procedure. These results are consistent with those

expected in a patient population with a history of coronary artery disease and previous

myocardial infarction. No events were detennined to be related to either the AO device

or AO Therapy procedure.

Eleven (11) AO Therapy patients (5.0%) and two (2) Control patients (2.6%)

demonstrated adverse events related to the AMIHOT II Vessel. Within the AO Therapy

group, three patients experienced acute myocardial infarctions (1.4%), four (4) patients

experienced a stentocclusion (1.8%) and four (4) patients experienced angina pectoris

(1.8%). Within the Control group, one patient experienced myocardial ischemia (1.3%)

and one patient experienced stent occlusion (1.3%).

The majority of adverse events occurring between 6 months and 1 year for both groups

were also determined to be related to the patient's coronary artery disease. Fifteen (15)

AO Therapy patients (6.8%) experienced twenty-one (21) adverse events and three

Control patients (4.0%) experienced six (6) adverse events that were determined by the

CEC to have been related to coronary artery disease. Three (3) AO Therapy patients

(1.4%) and no Control patients demonstrated an adverse event related to the Index PCI.

procedure. These results are consistent with those expected in a patient population

receiving immediate treatment for AMI.

Five (5) AO Therapy patients (2.3%) and one Control patient (1.3%) demonstrated an

adverse event related to the AMIHOT II Vessel between 6 months and I-year follow-up.
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Of the five (5) AO Therapy patients, three experienced stent occlusion (1.4%), one

patient experienced coronary artery restenosis (0.5%) and one patient experienced two

separate episodes ()f angina pectoris (0.5%). Within the Control group, one patient

experienced coronary artery restenosis (1.8%).

The type and frequency of late adverse events (>30 days) observed in the AMIHOT II

trial is expected of a population with chronic coronary artery disease and a history of

myocardial infarction. There were no significant differences between groups in the

incidence or type of adverse events occurring post 30 days.

1.8.13.7.5.3 Late Serious Adverse Events

Late serious adverse events are summarized in Table 92 categorized by PT, SOC, and

relationship.
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Table 92. Summar of Late Serious Adverse Events SOC, PT and Relationshi b Patient

>30 days· 6 months >6months· 1 year

Adverse Control AO Therapy Control AOTherapy
Relationship Category Event (N=79) (N=222) (N=79) (N=222)

System Pts with Pts with p value* Pts with Pts with p value*
Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nJN; %) (n) (nIN; %) (n) (nJN; %) (n) (nJN; %)

Assessment
Complete

Assessment
Availablet

Any All serious 10 9/78 56 411222 02156 7 5175 24 20/220 06353
Relationship adverse (11.5%) (18.5%) (6.7%) (9.1%)

events

Index PCI All serious 2 2178 6 6/222 1.0000 0 0/75 3 3/220 0.5734
procedure adverse (26%) (2.7%) (0.0%) (14%)
related AE events

CARDIAC 1178 3 3/222 1.0000 0 0/75 0 0/220
DISORDERS (13%) (14%) (0.0%) (0.0%)

ACUTE 0 0178 1/222 1.0000 0 0175 0 0/220
MYOCARDIAL (0.0%) (0.5%) (0.0%) (0.0%)
INFARCTION

ANGINA 0 0178 2 2/222 LOOOO 0 0175 0 0/220
PECTORIS (0.0%) (0.9%) (0.0%) (00%)

MYOCARDIAL 1/78 0 0/222 02600 0 0175 0 0/220
ISCHEMIA (1.3%) (0.0%) (0.0%) (0.0%)

Complete or event reported in the interval. Event rate denominators utilize number ofsubjects with assessment available.
*Fisher's Exact test
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Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>30 days - 6 months >6 months - 1 year

Relationship Category Adverse Control AO Therapy Control AO Therapy
Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p vlllue* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nIN; %) (n) (n!N; %) (n) (n!N; %) (n) (nIN; %)

INJURY, 1 1/78 3 13/222 1.0000 0 0/75 3 3/220 0.5734
POISONING AND (1.3%) (1.4%) (0.0%) (1.4%)
PROCEDURAL
COMPLICATIONS

CORONARY 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 - ..-.-
ARTERY (0.0%) (0.5%) (0.0%) (0.0%)
RESTENOSIS

STENT I 1/78 2 2/222 1.0000 0 0/75 3 3/220 0.5734
OCCLUSION (1.3%) (0.9%) (0.0%) (1.4%)

Coronary All serious adverse 3 2/78 30 24/222 0.0327 5 3175 16 14/220 0.5744
Artery Disease events (2.6%) (10.8%) (4.0%) (6.4%)
related AE

CARDIAC 2 2/78 28 23/222 00322 4 3/75 14 12/220 07676
DISORDERS (2.6%) (10.4%) (40%) (5.5%)

ACUTE 0 0/78 2 2/222 1.0000 0 0175 3 3/220 0.5734
MYOCARDIAL (O.Q%) (0.9%) (0.0%) (1.4%)
INFARCTION

ANGINA 0 0/78 9 8/222 0.1173 2 1175 6 51220 1.0000
PECTORIS (0.0%) (3.6%) (1.3%) (2.3%)

,
*Flsher s Exact test
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Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>30 days - 6 months >6 months - 1 year

Control AOTherapy Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nIN; %) (n) (nIN; %) (n) (nIN; %) (n) (nIN; %)

ATRIAL FLUTTER 0 0/78 0 0/222 ......- .. 0 0/75 I 11220 1.0000
(0.0%) (0.0%) (0.0%) (0.5%)

CARDIAC FAILURE 0 0/78 9 7/222 0.J962 2 2175 2 2/220 0.2682
CONGESTIVE (0.0%) (3.2%) (2.7%) (0.9%)

ISCHEMIC 0 0178 4 4/222 0.5758 0 0/75 0 0/220 ............
CARDIOMYOPATHY (0.0%) ( 1.8%) (0.0%) (0.0%)

MYOCARDIAL I 1/78 2 2/222 1.0000 0 0/75 1 1/220 1.0000
ISCHEMIA (1.3%) (0.9%) (0.0%) (0.5%)

PALPITATIONS 0 0178 I 1/222 1.0000 0 0175 0 0/220 -..---
(0.0%) (0.5%) (0.0%) (0.0%)

PULMONARY 0 0178 I 1/222 1.0000 0 0175 I 1/220 1.0000
EDEMA (0.0%) (0.5%) (0.0%) (0.5%)

VENTRICULAR J 1/78 0 0/222 0.2600 0 0/75 0 0/220 -----
TACHYCARDIA ( 1.3%) (0.0%) (0.0%) (0.0%)

INJURY, 0 0/78 2 2/222 ----- 1 1/75 I 1/220 0.4445
POISONING AND (0.0%) (0.9%) (1.3%) (0.5%)
PROCEDURAL
COMPLICATIONS

*Flsher's Exact test
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Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>3l) days. 6 months >6 months· 1 year

Control AO Therapy Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nIN; %) (n) (n/N; %) (n) (nIN; %) (n) (n/N; %)

CORONARY 0 0178 0 0/222 ----- 1 1175 I 1/220 0.4445
ARTERY (0.0%) (0.0%) (13%) (0.5%)
RESTENOSIS

STENT 0 0178 2 2/222 10000 0 0175 0 0/220 ........-
OCCLUSION (0.0%) (09%) (0.0%) (00%)

SURGICAL AND 1 1/78 0 0/222 0.2600 0 0/75 0 0/220 ......-..
MEDICAL (1.3%) (0.0%) (0.0%) (0.0%)
PROCEDURES

IMPLANTABLE 1 1/78 0 0/222 0.2600 0 0175 0 0/220 .......- ..
DEFIBRILLATOR (1.3%) (0.0%) (0.0%) (0.0%)
INSERTION

VASCULAR 0 0178 0 0/222 ...- ...- 0 0/75 1 1/220 1.0000
DISORDERS (0.0%) (0.0%) (0.0%) (0.5%)

HYPOTENSION 0 0/78 0 0/222 -...-.... 0 0/75 I 11220 1.0000
(00%) (0.0%) (0.0%) (0.5%)

Other All serious adverse 4 4/78 19 14/222 1.0000 2 2/75 4 3/220 0.6042
relationship! events (5.1%) (6.3%) (27%) (1.4%)

BLOOD AND 1 1/78 1 1/222 0.4530 0 0/75 0 0/220 ..- ....-
LYMPHATIC (1.3%) (0.5%) (0.0%) (0.0%)
SYSTEM
DISORDERS.. ..

IncludIng pre-exIstIng condItIOn, concurrent condItIOn, concurrent InterventIOn and other relatIOnshIps
*Fisher's Exact test
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Table 92 (continued), Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>30 days. 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value'"
Events Events Events Events Events Events Events Events

System Organ Class MedDRAPT (n) (nlN; %) (n) (nIN; %) (n) (nlN; %) (n) (nIN; %)

ANEMIA 1 1/78 1 1/222 0.4530 0 0/75 ° 0/220 ........
(13%) (05%) (0.0%) (0.0%)

CARDIAC 0 0/78 3 3/222 0.5705 0 0/75 0 0/220 ...........
DISORDERS (0.0%) (1.4%) (00%) (0,0%)

ATRIAL FLUTTER 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 -----
(0.0%) (0.5%) (0.0%) (00%)

BRADYARRHYTHMIA 0 0/78 I 1/222 1.0000 0 0/75 0 0/220 ..--- ..
(0.0%) (0.5%) (0.0%) (0.0%)

SUPRAVENTRICULAR 0 0/78 I 1/222 1,0000 0 0/75 0 0/220 .....--..
TACHYCARDIA (0.0%) (0.5%) (0,0%) (0.0%)

GASTROINTESTINAL 0 0/78 2 2/222 1.0000 0 0/75 0 0/220 - .....--
DISORDERS (00%) (0.9%) (0.0%) (00%)

ESOPHAGITIS 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 --..--
(00%) (0.5%) (0,0%) (00%)

PANCREATITIS ACUTE 0 0/78 1 l/222 1.0000 0 0/75 0 0/220 -..- ....
(0.0%) (0.5%) (0.0%) (0.0%)

GENERAL 0 0/78 2 2/222 1.0000 0 0/75 0 0/220 -----
DISORDERS AND (0.0%) (0,9%) (0,0%) (0.0%)
ADMINISTRATrON
SITE CONDITIONS

*Flsher's Exact test
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Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>30 days - 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nIN; %) (n) (nIN; %) (n) (nIN; %) (n) (nIN; %)

CHEST PAIN 0 0/78 2 2/222 1.0000 0 0175 0 01220
_...__.

(0.0%) (0.9%) (0.0%) (0.0%)

HEPATOBILIARY 0 0/78 I 1/222 1.0000 0 0175 1 1/220 1.0000
DISORDERS (0.0%) (05%) (0.0%) (0.5%)

CHOLECYSTITIS 0 0/78 I 1/222 1.0000 0 0/75 1 lI220 1.0000
ACUTE (0.0%) (0.5%) (0.0%) (0.5%)

-
INFECTIONS AND 0 0/78 3 2/222 1.0000 0 0175 1 1/220 1.0000
INFESTATIONS (0.0%) (0.9%) (0.0%) (0.5%)

GASTROENTERITIS 0 0/78 0 0/222 ----- 0 0175 1 11220 1.0000
(0.0%) (0.0%) (0.0%) (0.5%)

PNEUMONIA 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 ..._......
(0.0%) (0.5%) (0.0%) (0.0%)

SYSTEMIC CANDIDA 0 0/78 1 1/222 1.0000 0 0/75 0 0/220 ..----
(0.0%) (05%) (0.0%) (0.0%)

URINARY TRACT 0 0178 1 1/222 1.0000 0 0175 0 0/220 ......._..
INFECTION (0.0%) (0.5%) (0.0%) (0.0%)

INJURY., 1 1178 I 11222 0.4530 0 0175 0 0/220 ....._..
POISONING AND (13%) (05%) (0.0%) (0.0%)
PROCEDURAL
COMPLICATIONS

*Flsher's Exact test
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Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>30 days· 6 months >6 months - 1 year

Control AO Therapy Control AO Therapy
Relationship Category Adverse Event '(N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (n!N; %) (n) (n!N; %) (n) (nJN; %) (n) (n!N; %)

LOWER LIMB I 1178 0 0/222 0.2635 0 0/75 0 0/220 -...- ..-
FRACTURE (1J%) (0,0%) (0,0%) (0,0%)

SUBDURAL 0 0/78 I 1/222 1.0000 0 0/75 0 0/220 ....- ....
HEMATOMA (0,0%) (0.5%) (0,0%) (0,0%)

METABOLISM 0 0/78 1 1/222 LOOOO 0 0/75 0 0/220 -----
AND NUTRITION (0,0%) (0,5%) (0,0%) (0,0%)
DISORDERS

DIABETIC COMA ° 0/78 1 1/222 1.0000 0 0/75 0 0/220 ---- ..
(0,0%) (0.5%) (0,0%) (0,0%)

NERVOUS I 1/78 2 2/222 1.0000 1 1/75 0 0/220 0,2542
SYSTEM (1.3%) (0,9%) (1.3%) (0,0%)
DISORDERS

CEREBROVASCULAR 0 0/78 J 1/222 1.0000 0 0/75 0 0/220 ..........
ACCIDENT (0,0%) (0.5%) (0,0%) (0,0%)

DIZZINESS 0 0/78 0 0/222 .......... I 1/75 0 0/220 0,2542
(0,0%) (0,0%) (1.3%) (00%)

EPILEPSY 1 1/78 0 0/222 0.2600 0 0/75 0 0/220 -----
(13%) (0,0%) (0,0%) (0,0%)

*Flsher's Exact test
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Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to I Year) b\ SOC, PT and Relationship by Patient

>30 days - 6 months >6 months - 1 year

Control AOTherapy Control AOTherapy
Relationship Category Adverse Event (N=79) (N=222) (N=79) (N=222)

System Pfs with Pts with p value* Pts with Pts with p value*
Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (nlN; %) (n) (nIN; %) (n) (nlN; %) (n) (nIN; %)

TRANSIENT 0 017& I 1/222 1.0000 0 0/75 0 0/220 ---- ...

ISCHEMIC (00%) (0.5%) (0.0%) (0.0%)
ATTACK

RENAL AND 0 017& 2 2/222 1.0000 I 1175 2 l!220 0.4445
URINARY (0.0%) (09%) (1.3%) (0.5%)
DISORDERS

HEMATURIA 0 0178 0 0/222 ----- 0 0175 I 1/220 1.0000
(0.0%) (0.0%) (0.0%) (0.5%)

NEPHROLITHIASIS 0 017& I 1/222 1.0000 0 0175 0 0/220 ..........
(0,0%) (0.5%) (0.0%) (0.0%)

RENAL FAILURE 0 017& I l!222 1.0000 1 1/75 0 0/220 0.2542
ACUTE (0.0%) (05%) (1.3%) (0.0%)

URINARY 0 017& 0 0/222 --....- 0 0/75 I 1/220 1.0000
RETENTION (0.0%) (0.0%) (0.0%) (0.5%)

VASCULAR 1 117& I 1/222 0.4530 0 0/75 0 0/220 -----
DISORDERS (13%) (0.5%) (0.0%) (0.0%)

DEEP VEIN 0 017& I l!222 1.0000 0 0/75 0 0/220 -_..-..
THROMBOSIS (0.0%) (0.5%) (0.0%) (0.0%)

HYPERTENSION I 1/78 0 0/222 0.2600 0 0175 0 0/220 _........
(1.3%) (0.0%) (00%) (0.0%)

*Flsher's Exact test

Page 434



TherOx, Inc. DownStream AO System
PMA P08000S Panel Package
Section 7: AMIHOT II Clinical Summary Report

Table 92 (continued). Summary of Late Serious Adverse Events (>30 Days to 1 Year) by SOC, PT and Relationship by Patient

>30 days. 6 months >6 months· 1 year

Control AO Therapy Control AO Therapy
Relationship Category Adverse Event (N=79) (N=222) (N=79) (N=222)

Pts with Pts with p value* Pts with Pts with p value*
System Organ Events Events Events Events Events Events Events Events
Class MedDRAPT (n) (n/N; %) (n) (nlN; %) (n) (nlN; %) (n) (nlN; %)

Unknown All serious adverse I 1/78 I 1/222 0.4530 0 0175 I 1/220 1.0000
relationship events (1.3%) (0.5%) (0.0%) (0.5%)

GENERAL 0 0/78 0 0/222 .......... 0 0175 I 11220 1.0000
DISORDERS AND (0.0%) (0.0%) (0.0%) (0.5%)
ADMINISTRATION
SITE CONDITIONS

CHEST PAIN 0 0/78 0 0/222 ----- 0 0/75 1 11220 1.0000
(0.0%) (0.0%) (0.0%) (0.5%)

NERVOUS SYSTEM 0 0/78 I 1/222 1.0000 0 0/75 0 01220 ......- ..
DISORDERS (0.0%) (0.5%) (0.0%) (0.0%)

PARESTHESIA 0 0/78 I 1/222 1.0000 0 0175 0 0/220 -----
(0.0%) (0.5%) (0.0%) (0.0%)

VASCULAR 1 1178 0 0/222 0.2600 0 0/75 0 . 0/220 -----
DISORDERS (1.3%) (0.0%) (00%) (0.0%)

ARTERIOSCLEROSIS I 1/78 0 0/222 0.2600 0 0/75 0 0/220 -----
(1.3%) (00%) (0.0%) (0.0%)

*Flsher's Exact test
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1.8.13.7.5.4 Serious Adverse Events Occurring between 30 Days and 6 Months

Post Procedure

A total of 41/222 (18.5 %) AO Therapy patients demonstrated a total of fifty-six (56)

serious adverse events between 30 days and 6 months. By comparison, 9/78 (11.5%)

Control patients demonstrated a total of ten (10) serious adverse events in this interval.

More than half of these events experienced by the AO Therapy patients were classified

under "Cardiac Disorders". Events included acute myocardial infarction (3 patients),

angina pectoris (1 0 patients), atrial flutter (1 patient), bradyarrhythmia (1 patient),

congestive heart failure (7 patients), ischemic cardiomyopathy (4 patients), myocardial

ischemia (2 patients), palpitations (1 patient), pulmonary edema (1 patient) and

supraventricular tachycardia (1 patient).

Serious adverse events classified under "Cardiac Disorders" in the Control group

included myocardial ischemia (2 patients) and ventricular tachycardia (1 patient).

One patient (0.5%) in the AO Therapy group and two (2) patients (2.6%) in the Control

group presented with a SAE classified under "Vascular Disorders" between 30 days and

6 months. The AO Therapy patient exhibited deep vein thrombosis. One Control patient

experienced hyertension while the other Control patient~died after 30 days with

minimal detail except a death certificate noting arteriosclerosis (the adjudicated AE term)

as the cause of death.

Six(6) AO Therapy patients (2.7%) and two (2) Control patients (2.6%) demonstrated a

SAE classified under "Injury, Poisoning, and Procedural Complications". One patient in

the AO Therapy group exhibited coronary artery restenosis, one patient presented with

subdural hematoma and four (4) patients presented with stent occlusion. One patient in

the Control group displayed a lower limb fracture and one patient had a stent occlusion.
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1.8.13.7.5.5 Relationship of Serious Adverse Events Occurring between 30 Days

and 6 Months Post Procedure

The majority of serious adverse events were determined by the Clinical Events

Committee to be related to coronary artery disease. Twenty-four (24) AO Therapy

patients (l 0.8%) and two (2) Control patients (2.6%) presented a serious adverse event

believed to be related to coronary artery disease.

Six (6) AO Therapy patients (2.7%) and two (2) Control patients (2.6%) demonstrated a

SAE between 30 days and 6 months that was determined to be related to the Index

Procedure. Of the six (6) AO Therapy subjects, two (2) patients experienced the serious

adverse event of angina pectoris, one patient experienced an episode of acute myocardial

infarction, two (2) patients experienced a stent occlusion and one patient demonstrated an

episode of coronary artery restenosis. Within the Control group, one patient

demonstrated an episode of stent occlusion and one patient demonstrated myocardial

ischemia.

These results are consistent with that expected in a population of patients with a history

of coronary artery disease and previous myocardial infarction. Both adverse events and

serious adverse events reflect a chronic condition associated with the patient's underlying

disease state.

1.8.13.7.5.6 Serious Adverse Events Occurring Between 6 Months and 1 Year Post

Procedure

Between 6 months and I-year follow-up, 20/220 AO Therapy patients (9.1%)

demonstrated twenty-four (24) serious adverse events. A total of 5/75 (6.7%) Control

patients presented a total of seven (7) SAEs during this time interval. No significant

differences were found between the two study groups.
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Twelve (12) AO Therapy patients (5.5%) and three (3) Control patients (4.0%)

demonstrated a SAE classified as under "Cardiac Disorders". For AO Therapy patients,

events consisted of acute myocardial infarction (3 patients), congestive heart failure (2

patients), angina pectoris (6 episodes in 5 patients), atrial flutter (l patient) myocardial

ischemia (1 patient) and pulmonary edema (1 patient). Two Control patients exhibited

congestive heart failure and one patient exhibited two episodes of angina pectoris.

The remaining SAEs were spread across all categories. One AO Therapy patient

presented with a serious adverse event classified under "Vascular Disorders", as

evidenced by one episode of hypotension. No Control patients exhibited any events

classified under vascular disorders. Three (3) patients in the AO Therapy group exhibited

stent occlusion_while no patients in the Control group experienced stent occlusion.

Additionally, one patient in the AO Therapy group and one patient in the Control group

demonstrated the serious adverse event of coronary artery restenosis, classified under

"Injury, Poisoning, and Procedural Complications." No significant differences were

found in the incidence or type of serious adverse eventS between the two study groups.

Other SAEs presented by AO Therapy patients include cholecystitis (1 patient),

gastroenteritis (l patient), hematuria (1 patient), urinary retention (l patient) and chest

pain (1 patient). The Control group had one patient experience dizziness and one patient

experience acute renal failure during the 6-month to I-year interval.

1.8.13.7.5.7 Relationship of Serious Adverse Events Occurring within 1 Year of

the Index Procedure

The majority of serious adverse events were determined by the Clinical Events

Committee to be related to the patient's underlying disease state. A total of 14/220 (6.4%)

AO Therapy patients and 3/75 (4.0%) Control patients presented a SAE determined to be

related to coronary artery disease. Three patients in the AO Therapy group (1.4%)
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experienced a stent occlusion while no Control patients demonstrated a SAE related to

the Index Procedure.

1.8.13.7.5.8 Serious Device or Procedure Related Adverse Events Occurring Post

30 Days

No AO Therapy patients demonstrated a serious adverse event determined to be related to

the AO Device or AO Therapy procedure after day 30. Additionally, there were no non

serious adverse events in the AO Therapy group after day 30 that were determined to be

related to the AO device or AO Therapy procedure. Because AO Therapy is an infusion

with no implantable component, and no mechanical manipulation of the heart, the

absence of late device/procedure-related adverse events of any kind is a logical and

expected outcome..

1.8.13.7.5.9 Bleeding Events At 6 Months Post Index Procedure

Table 93 provides a summary of late bleeding events in the AMIHOT II trial, divided

into those occurring between 30 days and 6 months, and those occurring between 6

months and I-year follow-up.

The incidence oflate bleeding events was similar in the AO Therapy and Control groups.

Four (4) AO Therapy patients (1.8%) and one Control patient (1.3%) demonstrated an

episode of bleeding between 30 days and 6 months. One AO Therapy patient (0.5%) and

one Control patient (1.3%) demonstrated a bleeding event that required a transfusion. No

significant differences were found between the study groups.

One patient in the AO Therapy group (0.5%) experienced a single episode ofaccess site

bleeding, classified as mild catheter site hematoma, between 30 days and 6 months. No

patients within the Control group presented with access site bleeding.
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Three AO Therapy patients (1.4%) and one Control patient (1.3%) demonstrated a total

of four (4) episodes of non-access site bleeding between 30 days and 6 months. One AO

Therapy patient (0.5.%) and one Control patient (1.3%) each presented a single episode of

moderate anemia. A mild epistaxis was experienced by one AO Therapy patient (0.5%).

Additionally, one patient in the AO Therapy group presented one incident of severe non

access site bleeding (0.5%). This patient presented a subdural hematoma, classified as

"Severe" bleeding. This event reflects a pre-existing condition (trauma event prior to the

index procedure), and did not demonstrate any relationship to the AO device or AO

Therapy procedure. All late bleeding events were completely resolved, with no residual

clinical sequelae.

1.8.13.7.5.10 Bleeding Events at 1-Year Post Index Procedure

One patientin the AO Therapy group (0.5%) and one patient in the Control group (1.3%)

demonstrated an episode of bleeding between 6 months and 1 year. These events were

determined to be Non-Access Site related. Neither event required a blood transfusion.

Specifically, the AO Therapy patient demonstrated an episode of mild hematuria and the

Control patient demonstrated an episode ofmoderate hematuria. No severe/life

threatening bleeding events were recorded in the AMIHOT II trial between 6 months and

I year. The incidence of bleeding events more than 30 days post index procedure in this

trial was minimal and comparable between the two study groups.
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6 months

Randomization Group

12 months

Control
(N=79)

AO Therapy
(N=222)

Control
(N=79)

AOTherapy
(N=222)

o 0/78 1/222 1.0000 0 0175 0
(0.0%) (0.5'%) (0.0%)

Location

Assessment
Complete

Assessment
Availablet

All Bleeding
Events

All Severe/Life
Threatening
Bleeding
Events

Access Site

Bleeding
Category+ Adverse Event

Events
(n)

o

o

Pts with
Events

(nIN; %)

0/78
(0.0%)

0/78
(0.0%)

Events
(n)

Pts with
Events

(nIN; %)

1/222
(0.5%)

1/222
(0.5%)

p value*

1.0000

1.0000

Events
(n)

o

o

Pts with
Events

(nIN; %)

0175
(0.0%)

0175
(0.0%)

Events
(n)

o

o

Pts with
Events

(nIN; %)

01220
(0.0%)

0/220
(0.0%)

0/220
(0.0%)

p value*

Complete or event reported in the interval. Event rate denominators utilize number of subjects with assessment available.
+Mild Bleeding: Bleeding that does not require transfusion or result in hemodynamic compromise.
Moderate Bleeding: Bleeding requiring transfusion defined as any blood loss requiring transfusion of blood products.
SeverelLife Threatening Bleeding: Bleeding that is intracranial or that results in substantial hemodynamic compromise requiring treatment.
*Fisher's Exact test
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6 months

s
Randomization Group

12 months

Control
(N=79)

AOTherapy
(N=222)

Control
(N=79)

AO Therapy
(N=222)

Pts with Pts with p value* Pts with Pts with
Bleeding Adverse Events Events Events Events Events Events Events Events

Location Categoryt Event . (n) (nIN; %) (n) (nlN; %) (n) (nIN; %) (n) (nlN; %)

Non-Access Site 1/78 3/222 1.0000 1175 1/220
(1.3%) (1.4%) (13%) (0.5%)

0 0/78 1/222 1.0000 0 0/75 0 0/220
(00%) (0.5%) (0.0%) (0.0%)

HEMATURIA 0 0/78 0 0/222 0 0/75 1/220
(00%) (0.0%) (0.0%) (05%)

Moderate ANEMIA 1/78 1/222 0.4530 0 0175 0 0/220
(13%) (0.5%) (0.0%) (0.0%)

HEMATURIA 0 0178 0 0/222 1/75 0 0/220
(0.0%) (0.0%) (13%) (0.0%)

Severe SUBDURAL 0 0/78 1/222 1.0000 0 0175 0 0/220
HEMATOMA (0.0%) (0.5%) (0.0%) (0.0%)

Events Requiring 1/78 1/222 0.4530 0 0175 0 0/220
Transfusion (1.3%) (0.5%) (0.0%) (00%)

Mild Bleeding: Bleeding that does not require transfusion or result in hemodynamic compromise.
Moderate Bleeding: Bleeding requiring transfusion defined as any blood loss requiring transfusion of blood products.
SeverelLife Threatening Bleeding: Bleeding that is intracranial or that results in substantial hemodynamic compromise requiring treatment
*Fisher's Exact test

Page 442

p value*

0.4445

1.0000

0.2542



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

1.8.13.7.6 Late Adverse Event Summary

No significant differences were found between the AO Therapy group and Control group

in the incidence or type of adverse events and serious adverse events occurring after 30

days. The incidence and type of adverse events and serious adverse events occurring

between 30 days and I-year follow up are consistent with those expected in a patient

population with coronary artery disease and a history ofprevious myocardial infarction.

No causal relationship was found by the CEC between any late events and the AO device

or AO Therapy procedure. These data emphasize the comparable profile of safety

between AO Therapy and PCI for the treatment of myocardial infarction.

1.8.13.8 Summary of Safety-Related Data for AMIHOT II Study

The prospective AMIHOT II multi-center randomized clinical investigation was

undertaken to assess the safety and effectiveness of the AO Therapy procedure in patients

presenting with anterior acute myocardial infarction treated with PCI within six hours of

symptom onset. The randomized, controlled study enrolled subjects from the specified

target population who were treated according to the protocol. The resulting scientific

evidence supports the following conclusions regarding the safety of AO Therapy.

. Patients assigned to receive adjunctive AO Therapy following PCI experienced a similar

incidence of MACE events assessed at 30 days when compared to patients treated with

PCI alone. The primary study endpoint hypothesis of non-inferiority in 30-day MACE

rates within a non-inferiority delta of 6% was achieved. Late MACE rates at 6 months

and up to one year showed that MACE events remain consistent with rates expected in

this patient population.

No significant differences were found in the incidence of MACE component events

(Target Vessel Revascularization, Reinfarction, Stroke, or Patient Death) at 30 days, 6

months and one year between AO Therapy patients and Control patients.
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AO Therapy patients demonstrated a similar incidence, type, and relationship of Serious

Adverse Events assessed at 30 days, 6 months, and one year, when compared to Control

patients. A general review of Serious Adverse Events also reveals that the types and

frequencies of adverse events observed in this clinical study were entirely consistent with

this patient population based upon published medical literature.

AO Therapy patients presented with a higher incidence of vascular disorder events and a

higher incidence of bleeding events. AO Therapy patients received an additional 90

minutes of catheterization time and extended anticoagulation therapy during the 90

minute infusion period. More significantly, AO Therapy patients enrolled prior to the

introductionofth~ catheter required a 9F arterial sheath or a second contralateral

arterial sheath in order to accommodate th . infusion catheter. Increased

procedure time and anticoagulation in conjunction with the increased needs for vascular

access would be expected to subsequently increase the rates of Vascular and Bleeding

Adverse Events. The majority of these observed events consisted of mild bleeding events

associated with the access site. These events resolved quickly without any long-term

residual effects. No significant differences were found between the study groups in the

incidence of Vascular and Bleeding Adverse Events at 6 months and one year.

Importantly, the incidence ofaccess site events decreased with the use of the TherOx

·~th~er".thus,;0nabling,:smaller~sheath~sizeg,{8F}used",for..coaxial,delivery.ofAQ, ..•..." : .; '-..;;'.,,,. ,.

Therapy with only a single arterial puncture. The overall incidence of access site

complications in the_catheter group (13.3%) was found to be significantly less than

rates associated with the._ '.. catheter (27.2%), and similar to the rates within in

the Control group (12.7%). Because th~atheteris the exclusive AO delivery

catheter for future investigational and post-market administration of AO Therapy, the

lower access site complication rates associated with its use are likely representative of

rates that would be observed in a post-market setting.
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The types and frequencies of other adverse events observed in this clinical study were

similar across groups and entirely consistent with this patient population.

In summation, the 30-day MACE rate in the AMIHOT II trial was very low overall

(5.4%) considering the patient population under study. AO Therapy patients had a

similar 30-day MACE rate to that observed in Control patients. The primary safety

hypothesis of non-inferiority (with a delta of 6%) in 30-day MACE rate between AO

Therapy and Control groups was achieved using a Bayesian hierarchical model that

incorporated data from the prior AMIHOT I trial. The type and frequency of other

adverse events which occurred in this trial suggest that AO Therapy is associated with a

safety profile which is largely similar to that seen with current percutaneous treatment

modalities, including PCI, balloon angioplasty, and stent placement. Improvements in

the infusion catheter used for AO delivery (i,e. introduction ofthe-'catheter) have

reduced the rate of access site complications, directly in line with that observed for

standard PCI therapy. No late events (>30 days to I year) were observed that suggest late

safety concerns associated with the use of this device. AO Therapy can be delivered

safely to patients presenting with anterior AMI within 6 hours of symptom onset.

1.8.14 Medications

Medication use in patients enrolled in the AMIHOT II trial is summarized in the

""",:",,' ••..•• ,., ,~'.y'" ,,' f~ii~~ing'~~~ti~n's.'··C~mpjiance\vith~~d]2~ii~nsreq~iredby clinicafp~~toc~lIs ','

summarized in Section 1.8.15.' Required study medications included Aspirin 325 mg in

the emergency room or prior to catheterization, Clopidogrel 300-600 mg po (may be

given up to four hours post-procedure), followed by 75 mg po qd for a minimum of 1

month, and LV. heparin during the index procedure/AO therapy to maintain ACT greater

than or equal to 250 seconds. In addition to these required study medications, patients

enrolled in the AMIHOT II trial were often being treated with cardiac medications for

their cardiovascular disease and other associated medical conditions. Common
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medications for patients with cardiovascular disease include nitrates, beta blockers,

calcium channel blockers, ACE inhibitors, diuretics, anti-arrhythmics, lipid lowering

agents, and anticoagulants. AMIHOT II patients were treated for their acute anterior MI

with medications typically utilized in this setting including nitrates, beta blockers,

antiplatelets, anticoagulants, analgesics, antiemetics, and antianxiety medications5
•

Additional medications were administered as required to address comorbid conditions or

complications that occurred during hospitalization or within 30 days of hospitalization.

Medications were categorized for the AMIHOT II trial into common classifications of

cardiac-related agents. Medications used during the trial were summarized by class of

medication. Tables 94 - 100 summarize the most commonly used medications

administered to patients prior to admission (within 7 days), Post-Symptom Onset and

Prior to PCI, in the Cardiac Catheterization Laboratory, Post Procedure through

Discharge, Discharge and Post-Discharge through 30-Day Follow Up. These tables

present the number and proportion ofpatients in each group taking the specified class of

medication at the tabulated time period.

1.8.14.1 Medications Administered up to 7 Days Prior to Admission

'C.,_,_,:'

Medication usage within the seven (7) days preceding admission for the index MI event

is. detailed in Table 94. Prior to admission for acute MI, the most commonly prescribed

··:~iasses ofn:.edi~ati(;~s in 1:;othi;eatment groups were lipid lowering agents (statins),

antiplatelets (aspirin) and beta-blockers. ACE-inhibitors, calcium channel blocking

agents and diuretics were also commonly prescribed medications for this patient

population. These medications were prescribed in approximately 10-20% of both patient

groups. A small percentage of patients were being treated with anticoagulants for

conditions such as atrial fibrillation and recent hip surgery. One patient with

glycoprotein IIblIIIa inhibitor use had a recent MI (7 days prior). The medication usage

profile of subjects in this trial is consistent with that of this patient population. No
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significant differences were found between the two groups with respect to medications

administered within 7 days of admission for the index procedure.

Table 94. Medications Administered up to 7 Days Prior to Admission

0.26**

0.50
0.64

0.73**

0.73**
1.0**

0.19**

p value*

0.70
0.76**

0.76
0.21

0.11**
0.35

0.26**

Medication Category Control AO Therapy
Group Group
(n=79) (n=222)

(n/N; %) (n/N; %)
Glycoprotein IIb/lIIa inhibitors (any) 1/79 (1.3%) 0/222 (0.0%)

ReoPro (abciximab) 0/79 (0.0%) 0/222 (0.0%)
Aggrastat (tirofiban) 1/79 (1.3%) 0/222 (0.0%)
Integrilin (eptifibatide) 0/79 (0.0%) 0/222 (0.0%)
Other 0/79 (0.0%) 0/222 (0.0%)

Antiplatelets 17/79 (21.5%) 40/222 (18.0%)
ASAt . 15/79 (19.0%) 37/222 (16.7%)
Clopidogrel 3/79 (3.8%) 7/222 (3.2%)
Ticlopidine 0/79 (0.0%) 0/222 (0.0%)
Clopidogrel or Ticlopidine 3/79 (3.8%) 7/222 (3.2%)
Other 0/79 (0.0%) 1/222 (0.5%)

Anticoagulants 3/79 (3.8%) 3/222 (1.4%)
Heparin 0/79 (0.0%) 0/222 (0.0%)
Bivalirudin 0/79 (0.0%) 0/222 (0.0%)
LMWHt 2/79 (2.5%) 0/222 (0.0%)
Other 1/79 (1.3%) 3/222 (1.4%)

Thrombolytics (any) 0/79 (0.0%) 0/222 (0.0%)
Adenosine 0/79 (0.0%) 0/222 (0.0%)
ACEt inhibitors 9/79 (11.4%) 29/222 (13.1%)
Angiotension receptor blockers 4/79 (5.1 %) 10/222 (4.5%)
Beta blockers 12/79 (15.2%) 37/222 (16.7%)
Calcium channel blockers 5/79 (6.3%) 25/222 (11.3%)

.Alpha.blockers 6/79 (7;6%) 7/222 (3.2%)
Diuretics 10/79 (12.7%) 20/222 (9.0%)
Digitalis 1/79 (1.3%) 0/222 (0.0%)
Vasopressors 0.79 (0.0%) 0/222 (0.0%)
Inotropes 0/79 (0.0%) 0/222 (0.0%)
Nitrates 2/79 (2.5%) 8/222 (3.6%) 1.0**
Analgesics 3/79 (3.8%) 22/222 (9.9%) 0.09
Antiarrhythmics 0/79 (0.0%) 1/222 (0.5%) 1.0**
Statins 16/79 (20.3%) 42/222 (18.9%) 0.80
Other 26/79 (32.9%) 59/222 (26.6%) 0.28

fASA = acetyl salicylic acid, common name: aspirin; LMWH = low molecular weight heparin; ACE =
angiotension converting enzyme .
*Chi-Square test unless otherwise noted
**Exact Chi-Square or Fisher's Exact test
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1.8.14.2 Medications Administered Post-Symptom Onset, Prior to PCI

Medication usage following symptom onset and prior to initiation of the Index Procedure

is summarized in Table 95. Aspirin administration was required by protocol during this

time window and compliance with this requirement was high in both groups (92.4%

Control group, 95.5% AO Therapy group). Clopidogrel administration could occur up to

4 hours post procedure. Approximately 37% of Control subjects and 39% of AO

Therapy subjects had clopidogrel administered prior to the Index PCI procedure.

Approximately 85% ofsubjects had clopidogrel administered either prior to PCI or in the

cardiac cath lab (see Table 97). Compliance with study medications is discussed further

in Section 1.S.15.

In addition to protocol-required medications, study patients were administered

medications to treat the MI or to prepare for the index PCI procedure. Glycoprotein

IIblIIIa inhibitors were administered prior to PCI in 8.9% of Control group subjects and

11.3% of AOTherapy subjects. Heparinization was initiated prior to PCI in 69.6% of

Control patients and 62.2% ofAQ Therapy patients. Thrombolytic therapy use was

infrequent in both groups with 8.9% of Control group patients and 5.0% of AO Therapy

patients undergoing lytic therapy prior to PCI. As anticipated in an acute MI population,

nitrate use was high in both groups (83:5% ofControl patients and 80.2% ofAO Therapy

patients), al)d administration ofanalgesics was common (51 .9% Control,46.0% AO

Therapy). Beta Blockers were administered in approximately 30% of subjects in both

groups. Vasopressor use was required in only two (2) Control subjects and one (l) AO

Therapy subject prior to PCI (allin subjects who underwent defibrillation or

cardioversion prior to enrollment). No patient in either group had treatment with

inotropes prior to the index PCI procedure. Antiarrhythmic therapy was utilized to treat

arrhythmias that occurred prior to PCI in approximately 9% of AO Therapy patients and

6% of Control patients. Other medications administered during this time interval

included antiemetics and antianxiety medications as well as medications for treatment of
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chronic conditions such as gastroesophageal reflux disorder (GERD) and diabetes.

Medication administration post symptom onset and prior to PCI was similar in the two

study groups; no significant differences were found in the data shown in Table 95.
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0.55

0.70

0.91

0.37
0.24

].0**

0.75**
0.38**

0.70

0.27**

0.70
0.46**

0.17**

·0.28**

p value*Medication Category Control AO Therapy
Group Group
(n=79) (n=222)

nIN(%) nIN(%)
Glycoprotein IIblIIIa inhibitors (any) 7/79 (8.9%) 25/222 (1] .3%)

ReoPro (abciximab) 1/79(1.3%) 13/222 (5.9%)
Aggrastat (tirofiban) 4/79 (5.]%) 6/222 (2.7%)
Integrilin (eptifibatide) 2/79 (2.5%) 6/222 (2.7%)
Other 0/79 (0.0%) 0/222(0.0%)

Antiplatelets 75/79 (94.9%) 213/222 (96.0%)
ASAt 73/79 (92.4%) 2]2/222 (95.5%)
Clopidogrel 29/79 (36.7%) 87/222 (39.2%)
Ticlopidine 0/79 (0.0%) 0/222 (0.0%)
Clopidogrel or Ticlopidine 29/79 (36.7%) 87/222 (39.2%)
Other 0/79 (0.0%) 0/222 (0.0%)

Anticoagulants 59/79 (74.7%) ]54/222 (69.4%)
Heparin 55/79 (69.6%) 138/222 (62.2%)
Bivalirudin 0/79 (0.0%) 0/222 (0.0%)
LMWHt 6/79 (7.6%) ]61222 (7.2%)
Other 0/79 (0.0%) 0/222 (0.0%)

Thrombolytics (any) 7/79 (8.9%) 11/222 (5.0%)
r-TPAt 0/79 (0.0%) 2/222 (0.9%)
Streptokinase (SK) 0/79 (0.0%) 0/222 (0.0%)
APSACt 0/79 (0.0%) 0/222 (0.0%)
TNKt 5/79 (6.3%) 7/222 (3.2%)
Other 2/79 (2.5%) 2/222 (0.9%)

Adenosine 0/79 (0.0%) 0/222 (0.0%)
ACEt inhibitors ]/79 (1.3%) 3/222 (1.4%)
Angiotension receptor blockers 0/79 (0.0%) 0/222 (0.0%)
Beta blockers 22/79 (27.9%) 67/222 (30.2%)
Calcium channel blockers 1/79 (1.3%) ]/222 (0.5%)
Alpha blockers 0/79 (0.0%) 0/222 (0.0%)
Diuretics 2/79 (2.5%) 2/222 (0.9%)
Digitalis 0/79 (0.0%) 0/222 (0.0%)
Vasopressors 2/79 (2.5%) 11222 (0.5%)
Inotropes 0/79 (0.0%) 0/222 (0.0%)
Nitrates 66/79 (83.5%) 178/222 (80.2%) 0.51
Analgesics 41/79 (51.9%) 102/222 (46.0%) 0.36
Antiarrhythmics 7/79 (8.9%) 13/222 (5.9%) 0.36
Statins 2/79 (2.5%) 2/222 (0.9%) 0.28**
Other ]0/79 (12.7%) 34/222 (15.3%) 0.57

tASA = acetyl salicylic acid; common name: aspirin; LMWH = low molecular weight heparin; r-TPA = recombinant
tissue plasminogen activator; APSAC = anisoylated purified streptokinase activator complex; TNK = Tenecteplase;
ACE = angiotension converting enzyme
*Chi-Square test unless otherwise noted
**Exact Chi-Square or Fisher's Exact test

Table 95. Medications Administered Post-Symptom Onset, Prior to PCI
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1.8.14.3 Medications Administered in the

Table 96 presents a summary of the medications administered in the cath lab for both

Control and AO Therapy patients. Glycoprotein IIb/IIla inhibitor use in this setting was

prevalent (64.6% of Control subjects, 68.0% of AO Therapy subjects), with abciximab

the most commonly administered medication in this category. The overall use of

glycoprotein lIb/IlIa inhibitors would have been even higher except for the standard

practice at one study site. At investigational site 024, patients were started on lIb/IlIa

inhibitors upon arrival to the CCU. lIb/IlIa inhibitor is currently accepted standard

practice in acute MI unless contraindications are present (Classlla recommendation by

AHA/ACC, Weight of evidence/opinion is in favor ofusefulness/efficacy5).

Analgesics and nitrates were other commonly used medications in the cardiac

catheterization lab. Vasopressor and inotrope usage in the cardiac catheterization lab was

minimal and occurred to treat complications such as hypotension and cardiogenic shock.

As previously discussed, cardiogenic shock occurred in a total offive (5) AO Therapy

patients (2.3%), and one (1) Control patient (1.3%). Inotrope administration was required

in these six subjects to treat this complication. Medications categorized in the "Other"

category included antiemetics, antibiotics and sedatives.

·Subjects in the Control group had a slightly lower incidence of heparin use in the cath lab

(87.3% Control, 95.1 % AO Therapy, p=0.02), although the overall difference in use of

anticoagulants in the cath lab between the two groups was not statistically significant.

Control patients with short PCI procedures who underwent heparin administration prior

to presentation in the cath lab may not have had a need for additional heparin dosing. AO

Therapy patients were anticipated to have an increased use of heparin in the

catheterization lab due to procedural requirements.

Control patients had a slightly higher use ofadenosine in the catheterization lab (8.9%
. .

Control, 2.7% AO Therapy, p=0.05). Since the higher rate was in the Control group, this
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represents patient experience prior to randomization (patients were randomized after

completion of the PCI procedure which represents the end of the cath lab period for

Control patients). Further data on all events resulting in adenosine administration in

these patients prior to randomization is not available. The increased use of adenosine in

the catheterization lab in Control patients is not likely to impact the study's primary

endpoints.

Aside from these noted differences, medication usage in the cath lab was similar between

the two study groups.

Table 97 shows the medications administered either pre-PCI or in the cath lab. A more

complete assessment of anticoagulant use is seen in this table, but no important group

differences were found in the combined treatment of these data.
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Table 96. Medications Administered inth .
Medication Category Control· AO Therapy

Group Group
(n=79) (n=222)

(nJN; %) (nJN; %)
0.57

1.0**

0.38**

0.70
1.0**

0.99
0.73
0.96
1.0**
0.93

0.05**
1.0**

0.19**
1.0**
0.86
0.71

0.42**

0.09**
0.02

0.17**

Glycoprotein lIb/lIla inhibitors (any) 51/79 (64.6%) 151/222 (68.0%)
ReoPro (abciximab) 35/79 (44.3%) 109/222 (49.1%)
Aggrastat (tirofiban) 7/79 (8.9%) 15/222 (6.8%)
Integrilin (eptifibatide) 9/79 (11.4%) 27/222 (12.2%)
Other 0/79 (0.0%) 0/222 (0.0%)

Antiplatelets 42/79 (53.2%) 118/222 (53.2%)
ASAt . 16/79 (20.3%) 41/222 (18.5%)
Clopidogrel 38/79 (48.1%) 106/222 (47.8%)
Ticlopidine 0/79 (0.0%) 2/222 (0.9%)
Clopidogrel or Ticlopidine 38/79 (48.1 %) 108/222 (48.7%)
Other 0/79 (0.0%) 0/222 (0.0%)

Anticoagulants 71/79 (89.9%) 212/222 (95.5%)
Heparin 69/79 (87.3%) 211/222 (95.1%)
Bivalirudin 2/79 (2.5%) 1/222 (0.5%)
LMWHt 0/79 (0.0%) 0/222 (0.0%)
Other 0/79 (0.0%) 0/222 (0.0%)

Thrombolytics (any) 0/79 (0.0%) 1/222 (0.5%)
r-TPAt 0/79 (0.0%) 1/222 (0.5%)
Streptokinase (SK) 0/79 (0.0%) 0/222 (0.0%)
APSACt 0/79 (0.0%) 0/222 (0.0%)
TNKt 0/79 (0.0%) 0/222 (0.0%).
Other 0/79 (0.0%) 0/222 (0.0%)

Adenosine 7/79 (8.9%) 6/222 (2.7%)
ACEt inhibitors· 0/79 (0.0%) 2/222 (0.9%)
Angiotension receptor blockers 0/79 (0.0%) 0/222 (0.0%)
Beta blockers 5/79 (6.3%) 17/222 (7.7%)
Calcium channel blockers 4/79 (5.1%) 13/222 (5.9%)
Alpha blockers 0/79 (0.0%) 0/222 (0.0%)
Diuretics 6/79 (7.6%) 10/222 (4.5%)
Digitalis 0/79 (0.0%) 0/222 (0.0%)
Vasopressors 1/79 (1.3%) 11/222 (5.0%)
Inotropes 1/79 (1.3%) 5/222 (2.3%)
Nitrates 50/79 (63.3%) 138/222 (62.2%)
Analgesics 27/79 (34.2%) 81/222 (36.5%)
Antiarrhythmics 3/79 (3.8%) 15/222 (6.8%)
Statins 0/79 (0.0%) 0/222 (0.0%)
Other 10/79 (12.7%) 40/222 (18.0%) 0.27

+ASA = acetyl salicylic acid, common name: aspirin; LMWH = low molecular weight heparin; r-TPA = recombinant
tissue plasminogen activator; APSAC = anisoylated purified streptokinase activator complex; INK = Tenecteplase;
ACE = angiotension converting enzyme
*Chi-Square test unless otherwise noted
**Exact Chi-Square or Fisher's Exact test
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p value*Control AO Therapy
Group Group
(n=79) (n=222)

(nIN; %) (nIN; %)
0.35

1.0**
1.0**

0.17**
0.91

0.19**
0.34**

0.81
1.0**
0.66

Glycoprotein IIblIIIa inhibitors (any) 51/79 (64.6%) 156/222 (70.3%)
ReoPro (abciximab) 35/79 (44.3%) 111/222 (50.0%)
Aggrastat (tirofiban) 7/79 (8.9%) 17/222 (7.7%)
1ntegrilin (eptifibatide) 9/79 (11.4%) 28/222 (12.6%)
Other 0/79 (0.0%) 0/222 (0.0%)

Antiplatelets 76/79 (96.2%) 219/222 (98.7%)
ASAt 74/79 (93.7%) 214/222 (96.4%)
Clopidogrel 66/79 (83.5%) 188/222 (84.7%)
Ticlopidine 0/79 (0.0%) 2/222 (0.9%)
Clopidogrel or Ticlopidine 66/79 (83.5%) 190/222 (85.6%)
Other 0/79 (0.0%) 0/222 (0.0%)

Anticoagulants 79/79 (100.0%) 221 t/222 (99.6%)
Heparin 78/79 (98.7%) 220/222 (99.1%)
Bivalirudin 2/79 (2.5%) I/222 (0.5%)
LMWHt 6/79 (7.6%) 16/222 (7.2%)
Other 0/79 (0.0%) 0/222 (0.0%)

fASA = acetyl salicylic acid, common name: aspirin; LMWH = low molecular weight heparin;
~One subject was listed as "unknown"; ACT levels support heparin usage
*Chi-Square test unless otherwise noted
**Exact Chi-Square or Fisher's Exact test· ,

1.8.14.4 Medications Administered Post Procedure, Prior to Discharge

Post procedure and prior to hospital discharge, AMIHOT II study patients received the

protocol-required medications (clopidogrel and aspirin) as well as other medications

typically ad~inistered to post-MI patients. At one investigational site, ticlopidine was

administered as a therapeutic equivalent for clopidogrel (see Section 1.8.15) post

procedure through 30-day follow-up per hospital practice.

Commonly administered medications in this time period are presented in Table 98. The

listed medications include IIblIIIa inhibitors, anticoagulants (including LMWH), ACE

inhibitors, beta blockers, diuretics, analgesics, and statins. The only noted difference

between the two study groups in medication administration during this time period was
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for anticoagulant use. AO Therapy patients had a higher rate of anticoagulant usage

during the post procedure, prior to discharge time period (55.7% Control, 69.4% AO

Therapy, p=O.03) that appears to be related to an increase in LMWH utilization. As

noted in the following section, the proportion of subjects discharged on anticoagulants

was no different between the two groups. Aside from this one noted difference, the

medication regimen in the "Post Procedure, Prior to Discharge" time period was

consistent with standard post-MI therapy and comparable between the two study groups.
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0.15
0.32

0.88

1.0**
0.19**

0.63
0.70
1.0**
1.0**
0.03
0.51

p value*Medication Category Control AO Therapy
Group Group
(n=79) (n=222)

(n/N; %) (n/N; %)

Table 98. Medications Administered Post Procedure, Prior to Discharge

Glycoprotein IIb/llIa inhibitors (any) 52/79 (65.8%) 144/222 (64.9%)
ReoPro (abciximab) 32/79 (40.5%) 89/222 (40.1%)
Aggrastat (tirofiban) 12/79 (15.2%) 30/222 (13.5%)
IntegrHin (eptifibatide) 8/79 (10.1 %) 25/222 (11.3%)
Other 0/79 (0.0%) 0/222 (0.0%)

Antiplatelets 79/79 (100.0%) 221/222 (99.6%)
ASAt 78/79 (98.7%) 211/222 (95.1%)
Clopidogrel 71/79 (89.9%) 195/222 (87.8%)
Ticlopidine 8/79 (l 0.1 %) 26/222 (11.7%)
Clopidogrel or Ticlopidine 79/79 (100.0%) 221/222 (99.6%)
Other 1/79 (1.3%) 2/222 (0.9%)

Anticoagulants 44/79 (55.7%) 154/222 (69.4%)
Heparin 18/79 (22.8%) 59/222 (26.6%)
Bivalirudin 0/79 (0.0%) 0/222 (0.0%)
LMWHt 37/79 (46.8%) 125/222 (56.3%)
Other 4/79 (5.1%) 19/222 (8.6%)

Thrombolytics (any) 0/79 (0.0%) 0/222 (0.0%)
Adenosine 0/79 (0.0%) 1/222 (0.5%) 1.0**
ACEt inhibitors 67/79 (84.8%) 190/222 (85.6%) 0.87

. Angiotension receptor blockers 2/79 (2.5%) 7/222 (3.2%) 1.0**
Beta blockers 78/79(98.7%) 213/222 (96.0%) 0.46**
Calcium channel blockers 3/79 (3.8%) 101222 (4.5%) 1.0**
Alpha blockers .4/79 (5.1%) 3/222 (1.4%) 0.08**
Diuretics 23/79 (29.1 %) 78/222 (35.1 %) 0.33
Digitalis 1/79 (1.3%) 8/222 (3.6%) 0.45**
Vasopressors 1/79 (1.3%) 6/222 (2.7%) 0.68**
Inotropes 1/79 (1.3%) 8/222 (3.6%). 0.45**
Nitrates 40/79 (50.6%) 112/222 (50.5%) 0.98
Analgesics 27/79 (34.2%) 73/222 (32.9%) 0.83
Antiarrhythmics 7/79 (8.9%) 19/222 (8.6%) 0.93
Statins 71i79 (89.9%) 195/222 (87.8%) 0.63
Other 55/79 (69.6 %) 150/222 (67.6%) 0.74

fASA = acetyl salicylic acid, common name: aspirin; J..-MWH = low molecular weight heparin; ACE =
angiotension converting enzyme
*Chi-Square test unless otherwise noted
**Exact Chi-Square or Fisher's Exact test

Page 456



TherOx, Inc. DownStream AO System
PMA P080005 Panel Package
Section 7: AMIHOT II Clinical Summary Report

1.8.14.5 . Discharge Medications

Table 99 provides a summary of discharge medications for AMIHOT II subjects. As

seen in the table, the discharge medication profile in this trial is similar to the standard of

care for post-MI pharmacological therapy in the patient population studied. The most

common classes ofdischarge medications in both groups were antiplatelets (protocol

required), lipid lowering agents, beta blockers, ACE inhibitors and nitrates. Medications

in the other category generally included medications to treat comorbid conditions such as

diabetes and refluxdisorder. Three (3) patients were discharged on glycoprotein lIb/IlIa

inhibitors to a local hospital or extended care facility. Discharge medication patterns

were comparable between the two study groups.
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Table 99. Discharge Medications

Medication Category Control
Group
(n=79)

(n/N; %)

AOTherapy
Group
(n=222)

(n/N; %)

p value*

0.17**

0.57**
1.0**
0.44
0.78

0.33**
1.0**
0.74

0.98
1.0**

0.57**
1.0**

0.38**
0.56

0.33**
1.0** .

Glycoprotein lIb/IlIa inhibitors (any) 2/79 (2.5%) 1/222 (0.5%)
ReoPro (abciximab) 0/79 (0.0%) 01222 (0.0%)
Aggrastat (tirofiban) 2/79 (2.5%) 1/222 (0.5%)
Integrilin (eptifibatide) 0/79 (0.0%) 0/222 (0.0%)
Other 0/79 (0.0%) 0/222 (0.0%)

Antiplatelets 79/79 (100.0%) 219/222 (98.7%)
ASAt 75/79 (94.9%) 209/222 (94.1%)
Clopidogrel 70/79 (88.6%) 189/222 (85.1%)
Ticlopidine 9/79 (11.4%) 28/222 (12.6%)
Clopidogrel or Ticlopidine 79/79 (100.0%) 217/222 (97.8%)
Other 1/79 (1.3%) 2/222 (0.9%)

Anticoagulants 17/79 (21.5%) 44/222 (19.8%)
Heparin 0/79 (0.0%) 0/222 (0.0%)
Bivalirudin 0/79 (0.0%) 01222 (0.0%)
LMWHt 13/79 (16.5%) 21/222 (9.5%)
Other 5/79 (6.3%) 23/222 (10.4%)

Thrombolytics (any) 0/79 (0.0%) 0/222 (0.0%)
Adenosine 0/79 (0.0%) 0/222 (0.0%)
ACEt inhibitors 67/79 (84.8%) 188/222 (84.7%)
Angiotension receptor blockers 2/79 (2.5%) 6/222 (2.7%)
Beta blockers 76/79 (96.2%) 2091222 (94.1%)
Calcium channel blockers 2/79 (2.5%) 8/222 (3.6%)
Alpha blockers 3/79 (3.8%) 4/222 (1.8%)
Diuretics 18/79 (22.8%) 58/222 (26.1 %)
Digitalis 0/79 (0.0%) 5/222 (2.3%)
Vasopressors 0/79 (0.0%) 1/222 (0.5%)
Inotropes 0/79 (0.0%) 0/222 (0.0%)
Nitrates 27/79 (34.2%) 65/222 (29.3%) 0.42
Analgesics 3/79 (3.8%) 10/222 (4.5%) 1.0**
Antiarrhythmics 4/79 (5.1%) 8/222 (3.6%) 0.52**
Statins 72/79 (91.1 %) 198/222 (89.2%) 0.62
Other 41/79 (51.9%) 130/222 (58.6%) 0.30

tASA = acetyl salicylic acid, common name: aspirin; LMWH = low molecular weight heparin; ACE =
angiotension converting enzyme .
*Chi-Square test unless otherwise noted
**Exact Chi-Square or Fisher's Exact test
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1.8.14.6 Medications Administered Post-Discharge through 30-Day Follow Up

Medication usage between discharge and 30-day Follow-up is summarized in Table 100.

Aspirin and c1opidogrel were protocol-required medications during this time interval. As

seen in the table, all patients received antiplatelet agents during this time period, and the

majority ofpatients were treated with both aspirin and c1opidogrel as required.

The commonly used medications aside from antiplatelets during this time period were

ACE inhibitors, beta blockers and statins, followed by diuretics and nitrates. This

medication profile is consistent with standard of care pharmacologic therapy for post-MI

patients. No significant differences were noted in medication usage during the post

discharge to 30-day foHow-up time period.
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Table 100. Medications Administered Post-Discharge through 30·Day Follow Up
Medication Category Control AO Therapy p value*

Group Group
(n=79) (n=222)

(nIN; %) (nIN; %)
1.0**

1.0**
0.80
0.81
1.0**
1.0**
0.66

·0.70
0.42**
0.57**
0.37**
0.22**

0.63
0.35**
1.0**

Glycoprotein IIblIlIa inhibitors (auy) 0179 (0.0%) 2/217 (0.9%)
ReoPro (abciximab) 0179 (0.0%) 0/217 (0.0%)
Aggrastat (tirofiban) 0179 (0.0%) 0/217 (0.0%)
Integrilin (eptifibatide) 0179 (0.0%) 2/217 (0.9%)
Other 0179 (0.0%) 0/217 (0.0%)

Antiplatelets 79179 (100%) 217/217 (100.0%)
ASAt 75179 (94.9%) 204/217 (94.0%)
Clopidogrel 69179 (87.3) 187/217 (86.2%)
Ticlopidine 9179 (11.4%) 27/217 (12.4%)
Clopidogrel or Ticlopidine 78179 (98.7%) 214/217 (98.6%)
Other 1179 (1.3%) 2/217 (0.9%)

Anticoagulauts 8179 (10.1 %) 26/217 (12.0%)
Heparin 1179 (1.3%) 1/217 (0.5%)
Bivalirudin 1179 (1.3%) 0/217 (0.0%)
LMWHt 1179 (1.3%) 1/217 (0.5%)
Other 6179 (7.6%) 25/217 (11.5%)

Thrombolytics (any) 0179 (0.0%) 0/217 (0.0%)
Adenosine 0179 (0.0%) 0/217 (0.0%)
ACEt inhibitors 67179 (84.8%) 180/217 (82.9%)
Angiotension receptor blockers 3179 (3.8%) 15/217 (6.9%)
Beta blockers . 76179 (96.2%) 203/217 (93.5%)
Calcium channel blockers 2179 (2.5%) 121217 (5.5%)
Alpha blockers 4179 (5.1%) . 4/217 (1.8%)
Diuretics 20179 (25.3%) 61/217 (28.1%)
Digitalis 0179 (0.0%) 6/217 (2.8%)
Vasopressors 0179 (0.0%) 1/217 (0.5%)
Inotropes 0179 (0.0%) 0/217 (0.0%)
Nitrates 24179 (30.4%) 59/217 (27.2%) . 0.59
Analgesics 6179 (7.6%) 14/217 (6.5%) 0.73
Antiarrhythmics 0179 (0.0%) 8/217 (3.7%) 0.11**
Statins 72179 (91.1%) 203/217 (93.5%) 0.48
Other 46179 (58.2%) 125/217 (57.6%) 0.92

fASA = acetyl salicylic acid, common name: aspirin; LMWH = low molecular weight heparin; ACE =
angiotension converting enzyme
*Chi-Square test unless otherwise indicated
**Fisher's Exact test
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1.8.14.7 Medications Summary

The medication usage profile of AMIHOT II subjects was consistent across all time

intervals with standard practice for phannacologic treatment ofAMI patients.

Compliance with protocol-required medications was high and comparable in both study

groups. No differences were found between the two groups with respect to medications

administered within 7 days of admission for the index procedure, post symptom onset and

prior to PCI, discharge medications, and medications administered between discharge and

30 days.

Heparin use was somewhat higher in the catheterization lab in AO Therapy subjects

(95.1% vs. 87.3%). This difference is anticipated because AO Therapy patients were

required to have measured ACT levels> 250 s throughout the procedure. AO Therapy

patients also had a higher rate of anticoagulant usage during the post procedure, prior to

discharge time period (55.7% Control, 69.4% AO Therapy), primarily related to an

increase inLMWH utilization. The proportion of subjects discharged on anticoagulants

was no different between the two groups.

The medication usage in this trial was consistent with standard of care phannacologic

therapy for AMI patients.

1.8.15 Protocol Deviations

During the course of the study, the sites together with clinical monitors tracked aU

protocol deviations. These deviations were recorded on Case Report Fonns based on the

category of deviation and the reason. A summary of the deviations for the intention to

treat (ITT) cohort is provided herein based on specific classification ofdeviations

including: a) Inclusion/Exclusion and Randomization; b) Protocol Required Laboratory

Testing and c) Medication, Study Procedures and Follow Up.
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1.8.15.1 InclusionlExclusion and Randomization Deviations

Table 101 provides a summary of the number and percentage of each type ofdeviation

related to enrollment ofpatients into the study. The most common deviation noted in the

interactive voice response system "-screening/enrollment process was noted as

errors on the designation of randomization stratification factors at the time or

randomization (time to reperfusion and location of lesion).. Both the Control group and

the AO Therapy group experienced~deviationsat a similar level of about 10%,

which was not l1Drea~onably high. The_elated devi~tionswere inadvertent and did

not affect the patient's procedural process or outcomes: The deviations occurred across

all study sites in the trial. In each instance, the staff at the study site was contacted and

retrained on the process for randomization, and reminded of the importance of accuracy

in supplying the stratification variables at the time of randomization.

The most common deviations related to inclusion and exclusion criteria were associated

with obtaining systemic arterial p02 according to protocol (either not performed prior to

randomization or the p02 being below 80 mm Hg which is an exclusion criteria). The

rate of this deviation was slightly higher in the AO Therapy group, but since this

deviation occurred prior to randomization, this observation is a random finding.

Systemic arterial p02 was not performed prior to randomization in 2.5% of Control

subjects and 9.5% of AO Therapy subjects. Systemic arterial p02 was below 80 mmHg

in 2.5% of Control subjects and 7.2% of AO Therapy subjects. Ability to maintain p02

over 80 mmHg is important to the success of AO Therapy. Subjects with these

deviations were excluded from the per protocol analysis of effectiveness.

Two (2) AO Therapy patients and two (2) Control patients were enrolled without the

anticipated use of an intracoronary stent. In all four (4) instances, there was a previously

placed stent within the target lesion. These patients were not excluded from the per

protocol analysis as the deviations were not considered major. The patients did have
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intracoronary stents existing and the fact that stents were not placed at the time of the

index procedure was not anticipated to impact the primary effectiveness or safety

endpoints.

Four (4) subjects (three Control and one AO Therapy) were enrolled with symptom onset

to reperfusion time> 6 hours. These subjects were believed to have reperfusion within 6

hours of symptom onset at the time of randomization, but later review of documentation

revealed slightly longer time to reperfusion (6.3 to 7.3 hours). Because the time to

reperfusion is considered a critical variable affecting the primary study endpoints, these

patients are all excluded from the per protocol analyses.

Importantly, there were no deviations related to the informed consent process. All

patients had a signed informed consent prior to enrollment into the study and all patients

signed the appropriate version of the consent.
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Table 101. Protocol Deviations by Classification (IE Criteria and Randomization)

Classification

Control AO Therapy
Group Group
(n=79) (n=222)

(nIN; %) (nIN; %)
0179 (0.0%) 0/222 (0.0%)
0179 (0.0%) 0/222 (0.0%)

Infonned Consent not Signed
Signed wrong version infonned consent
liE Criteria

Not Qualifying anterior or not < 6 hr AMI
No Anticipated use of an Intra-Coronary Stent
Pre-PCI TIMI flow grade> II
Post-PCI TIMI flow grade < II
Systemic arterial p02 < 80 mmHg
Systemic arterial p02 not perfonned prior to
randomization
Patient has a VSD
Presence ofunstented dissection post PCI
Proximal stenosis> 40%
Elective CABGIPCI indicated < 30 days
Cardiogenic shock

Incorrect patient stratification via IVRS
Mistake in designation of 0-3/3-6 hrs
Mistake in designation ofproximal/non-proximal

3179 (3.8%)
2179 (2.5%)
0179 (0.0%)
0/79 (0.0%)
2/79 (2.5%)
2179 (2.5%)

0/79 (0.0%)
0/79 (0.0%)
1179 (1.3%)
0/79 (0.0%)
0179 (0.0%)

.8/79 (10.1%)
9179 (11.4%)

1/222 (0.5%)
2/222 (0.9%)
0/222 (0.0%)
0/222 (0.0%)
16/222 (7.2%)
21/222 (9.5%)

0/222 (0.0%)
2/222 (0.9%)
I/222 (0.5%)
I/222 (0.5%)
0/222 (0.0%)

20/222 (9.0%)
20/222 (9.0%)

1.8;15.2 Protocol;.Required Labs

Deviations associated with the laboratory requirements outlined in the protocol are

summarized in Table 102 based on the labs that were inadvertently not performed, those

that were performed outside of the specified time window and those that were

categorized as "other". The only deviation categorized as "other" was for activated

clotting times (ACTs) being below 250 seconds prior to treatment assignment. This

deviation occurred at a very low rate (less than 4 %) and was related to the fact that ACTs

can normally vary as part of optimizing anticoagulation administratiqn.

Baseline labs were to be performed prior to first contrast injection, and post-procedure

labs were performed at 24 (± 2) hours. This window was very tight and frequently
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missed. Cardiac enzymes were required at 8, 16 and 24 hours (all ± 2 hours). Again

strict adherence to these windows was challenging.

The most common lab deviation was related to the liver panel test either not being

performed or being performed outside of the specified window. In many instances, the

liver panel deviation category of "not done" represents a component of the panel not

performed (for example Albumin, GGTP or LDH) and not the entire liver panel being

incomplete. Deviations that were out ofwindow include instances where baseline labs

were collected after the first contrast injection. These deviations were considered

oversight by staff in the majority of cases and the staff was retrained. Liver panel

deviations were high at one site in particular (site number 023).

As seen in Table 102,27.8% of Control subjects and 30.2% of AO Therapy subjects did

not have complete liver panels at baseline (primarily LDH or albumin not done), and

similar percentages of patients (30.4% Control, 31.5% AO Therapy) did not have post

procedure liver panel blood work drawn. Retraining was preformed to address these

deviations at frequent intervals.

The rate of liver panel-related deviations was similar between the AO Therapy and

Control groups and was therefore not considered to be associated with the treatment

assignment. It is also not a blood panel that was utilized as part of patient eligibility or

any study endpoint. Liver panel results in patients for whom data were collected are

included in Sections 1.8.7.6 and 1.8.9.2. Liver enzymes did not deviate from the

expected normal range for acute MI patients in either study group.

It can also be seen in Table 102 that a number of deviations occurred that were

associated with incomplete cardiac enzyme data collection. Because the patients are

enrolled based on the ECG and angiographic evidence of an acute MI (STEMI), the

deviations of cardiac enzymes at baseline did not have impact on patient eligibility.

Frequently in the case of cardiac enzymes not done, the deviation was specific to
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troponin not performed in subjects where CK and CK-MB was obtained. Again, these

deviations were primarily considered oversight by the staff and staff retraining was

performed to encourage future compliance with the study protocol. Site"also had a

higher than average incidence of lab deviations of this type, with approximately half of

the randomized cohort subjects with troponin levels not obtained at some point in the

post- procedure interval as required.

In those patients where the cardiac enzymes were not performed or were taken outside of

the specified window, the cases were adjudicated by the CEC in a conservative manner

when there was any sign of a cardiac event. In the presence of signs or symptoms of a

cardiac event and the lack of appropriate cardiac enzymes to rule out a myocardial

infarction, the events were adjudicated conservatively as a myocardial infarction.

All other laboratory protocol deviations occurred at a low rate and there were no dramatic

discrepancies noted between the AO Therapy and Control groups.
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Protocol Deviations by Classification (Labs)Table 102.

Classification
Labs - Not Done

Pre-Assignment cardiac enzymes
Pre-Assignment hematology
Pre-Assignment creatinine
Pre-Assignment arterial blood gas
Pre-Assignment liver panel
Pre-Assignment ACT
Post-Procedure cardiac enzymes
Post-Procedure hematology
Post-Procedure creatinine
Post-Procedure liver panel

Labs - Out of Window
Pre-Assignment cardiac enzymes
Pre-Assignment hematology
Pre-Assignment creatinine
Pre-Assignment arterial blood gas
Pre-Assignment p02
Pre-Assignment liver panel
Pre-Assignment ACT
Post-Procedure cardiac enzymes
Post-Procedure hematology
Post-Procedure creatinine
Post-Procedure liver panel· .

Labs-Other
Pre-Assignment cardiac enzymes
Pre-Assignment hematology
Pre-Assignment creatinine
Pre-Assignment arteria} blood gas
Pre-Assignment liver panel
Pre-Assignment ACT < 250
Post-Procedure cardiac enzymes
Post-Procedure hematology
Post-Procedure creatinine
Post-Procedure liver panel·

Control
Group
(n=79)

(nIN; %)

9179 (11.4%)
3179 (3.8%)
1179 (1.3%)
2179 (2.5%)

22179 (27.8%)
5179 (6.3%)

16179 (20.3%)
5179 (6.3%)
6179 (7.6%)

24179 (30.4%)

11179 (13.9%)
13179 (16.5%)
13179 (16.5%)
1517919.0%)
14179 (17.7%)
19179 (24.1%)
2/79 (2.5%)

21179 (26.6%)
13/79 (16.5%)
11/79 (13.9%)
12/79 (15.2%)

0/79 (0.0%)
0/79 (0.0%)
0179 (0.0%)
0179 (0.0%)
0179 (0.0%)
3179 (3.8%)
0179 (0.0%)
0179 (0.0%)
0179 (0.0%)
0179 (0.0%)
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AOTherapy
Group
(n=222)
(nIN; %)

27/222 (12.2%)
12/222 (5.4%)
3/222 (1.4%)

24/222 (10.8%)
·67/222 (30.2%)

17/222 (7.7%)
53/222 (23.9%)
15/222 (6.8%)
14/222 (6.3%)

70/222 (31.5%)

25/222 (11.3%)
19/222 (8.6%)
19/222 (8.6%)

23/222 (10.4%)
20/222 (9.0%)
31/222 (14.0%)

5/222 (2.3%)
82/222 (36.9%)
51/222 (23.0%)
51/222 (23.0%)
51/222 (23.0%)

0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
4/222 (1.8%)
0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
0/222 (0.0%)
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1.8.15.3 Medication, Study Procedure, and Follow Up Deviations

Table 103 provides a summary of the deviations that were reported that relate to the

protocol study specifics including the required study medications, the procedural

requirements, and the follow up assessments. These clinical cases for these acute MI

patients are often times very critical with a heightened close scrutiny of the patient and

therefore some of the protocol-required lab values are not normally part of their patient

surveillance.

As observed in Table 103, the most common category of protocol deviation was intra

AO Therapy assessments. The most common deviations in this category were ACT,

ABG and/or p02 assessment not being performed during the treatment. These lab values

were provided to supplement procedural information regarding the patient but were not

utilized in assessing the study endpoints. These labs were to be obtained every 30

minutes during the AO infusion. If pre-infusion p02 levels were not above 80, this test

was to be repeated after the patient was given supplemental oxygen. The labs were

frequently missed at only one of the required time points (most commonly at 90 minutes

when the procedure was completed and the additional information was no longer useful

in guiding AO Therapy).

Incomplete AO Therapy administration was also a frequent deviation, occurring in

32/222 (14.4%) of study subjects. These deviations are discussed in detail in Section

1.8.8.3. Patients in whom there was a failure to administer at least 60 minutes ofAO

Therapy were not included in the pre-specified per protocol analysis. Procedural

deviations are summarized in detail below.

Medication deviations were for the most part infrequent and similar in the two treatment

groups. Deviations with regard to aspirin administration were the most common, and

were primarily use of an alternative aspirin dose (300 mg vs. 325 mg) at the European

sites. Again, the staff was retrained to try to reduce the occurrence of these deviations in
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the future. Clopidogrel deviations occurred primarily as a result of contraindications to

this medication. At one site, a blanket protocol deviation was obtained by the sponsor to

allow use of ticlopidine in place of clopidogrel post procedure through 30-day follow-up.

Per hospital practice, this site used ticlopidine as a therapeutic equivalent for clopidogrel.

The most common follow up deviations are those associated with the 30-day follow up

visit. The deviations consisted of the 30-day follow up visit being performed outside of

the specified window of 30-45 days or being performed via telephone rather than an in

office visit. These deviations occurred at a similar rate between the AO Therapy and

Control groups. It is critical to note that, despite these deviations, a 30-day evaluation

was available for all patients. When only an early 30-day visit was available, the site was

asked to contact the patient after day 30 to ensure no primary safety endpoint events

occurred through the 30th day. In all cases, the data was determined by the Clinical

Events Committee to be sufficient for evaluation of the primary study safety endpoint.

This resulted in the study population having no missing safety endpoint data, which is

critical in any clinical trial.

SPECT scans either not available or not analyzable were noted as protocol deviations for

6/79 (7.6%) Control subjects and 7/222 (3.2%) AO Therapy subjects. For the ITT

analysis, these and other cases of unavailable data were imputed as predefined in the

study protocol and Statistical Analysis Plan. SPECT scans were out of window for an

additional 7/79 (8.9%) Control patients and 14/222 (6.3%) AO Therapy patients. SPECT

scan deviations occurred at a similar rate in the two treatment groups.
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Table 103. Protocol Deviations by Classification (Medication, Study Procedures, Follow
Up)

Classification
Failure to Follow Study Medication Regimen - Baseline
to Hospital Discharge

Asprin therapy
Anticoagulation therapy
Clopidogrel
Supplemental oxygen

Failure to Follow Study Medication Regimen-Hospital
Discharge- 30 day Follow-up

Clopidogrel
Procedural deviations

LYEF not done or done out ofwindow
Patient Randomized prior to last contrast
Angiographic Assessment not done or not analyzable
Other Procedural Deviation

AOTherapy
Arterial access setup
ACT <250 s
ACT Not done
Labs Pre-Infusion or During AO Therapy

ABGnotdone
p02 not done
p02 <80mmHg

AO infusion = 0 min
AO infusion < 60 min
AO infusion 2:: 60, < 90 min

Post Procedure
ST monitoring data not obtained or analyzable
ST monitoring not begun until' after first contrast or
Post PCI
14-day SPECT scan not obtained or analyzable
14-day SPECT scan done out ofwindow
30-day follow up data not obtained
30-day follow up done out ofwindow
30-day follow up obtained by phone
6 month follow up data not obtained
6 month follow up done out of window
6 month follow up obtained by medical records
1 year follow up data not obtained
1 year follow up done out of window
1 year follow up obtained by phone, signed letter or
medical records
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Control Group AOTherapy
(n=79) Group

(nIN; %) (n=222)
(nIN; %)

10/79 (12.7%) 31/222 (14.0%)
1/79 (1.3%) 2/222 (0.9%)
4/79 (5.1%) 10/222 (4.5%)
0/79 (0.0%) 0/222 (0.0%)

1/79 (1.3%) 8/222 (3.6%)

9/79 (11.4%) 28/222 (12.6%)
6/79(7.6%) 15/222 (6.8%)
2/79 (2.5%) 1/222 (0.5%)
0/79 (0.0%) 0/222 (0.0%)

NA 2/222 (0.9%)
NA 12/222 (5.4%)
.NA 48/222 (21.6%)

NA 42/222 (18.9%)
NA 60/222 (27.0%)
NA 9/222 (4.1%)
NA 6/222 (2.7%)
NA 19/222 (8.6%)
NA 7/222 (3.2%)

0/79 (0.0%) 3/222 (1.4%)
15/79 (19.0%) 47/222 (21.2%)

6/79 (7.6%) 7/222 (3.2%)
7/79 (8.9%) 14/222 (6.3%)
0/79 (0.0%) 0/222 (0.0%)

17/79 (21.5%) 38/222 (17.1%)
9/79 (11.4%) 14/222 (6.3%)
2/79 (2.5%) 0/222 (0.0%)
5/79 (6.3%) 7/222 (3.2%)
1/79 (1.3%) 1/222 (0.5%)
2/79 (2.5%) 1/222 (0.5%)
2/79 (2.5%) 5/222 (2.3%)
1/79 (1.3%) 1/222 (0.5%)
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1.8.15.4 Summary of Protocol Deviations

The protocol deviations observed in the AMIHOT II clinical trial are consistent with the

type of deviations that are commonly noted in any clinical trial. The frequency of

deviations was comparable between the study groups. In addition, the majority of

frequently occurring deviations noted were not considered to impact the patient outcomes

or study endpoints. In instances where the deviation was considered important to the

study endpoints, a per protocol analysis was performed that excluded subjects with these

deviations. The conclusions from the per protocol analysis were consistent with those

obtained for the ITT analysis in this study. Therefore, it can be concluded that the

protocol deviations observed in this study are reasonable and unlikely to have impacted

the assessment of study outcomes.

1.8.16 Poolability of Site-Specific Data

1.8.16.1 Demographic, Clinical and Laboratory Data; and Primary

Effectiveness Endpoint, Infarct Size

Both demographic variables and the primary effectiveness variable, infarct size, were

evaluated for comparability across the study sites (where all sites with fewer than 10

enrolled subjects were pooled together into one group) leaving a total of9 groups

:arid the pooled smaller sites).

With respect to the demographic, clinical and laboratory variables, not unexpectedly

there were some statistically significant differences across the study sites, although with

the specific randomization scheme employed in the trial, this would not have had an

untoward effect on group comparability.

Most importantly, with respect to the primary effectiveness endpoint, infarct size,

poolability was evaluated in a basic two-way analysis of variance model with the main

effects of study group and site and the key site-by-group interaction. A log (X + 10)
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transformation (where X = infarct size (%» was used (as in the primary Bayesian

analysis) to attempt to approximate a Gaussian distribution for the outcome. The

resulting site-by-group interaction effect was not significant (p=0.26). As such, the

results for this outcome were pooled across the study sites and analyzed as such.

1.8.16.2 Primary Safety Endpoint, 30-Day MACE

The results for the occurrence of the MACE endpoint by study site were evaluated to .

determine whether it was reasonable to pool the data across the various investigational

sites in the trial. Centers that included fewer than ten patients were pooled together into

one group consisting ofa total of33 patients. Of the remaining eight large centers (at

least 10 patients), three ~ites(cent_reported no MACE events in

either study arm and could not be evaluated in the poolability analysis. The remaining

six groups (centers and the combined small sites) were evaluated

using a test for the homogeneity of odds ratios using the Zelen statistic and the

determination of an exact p-value based on the approach using the methodology

contained in the program.StatXact (using a SAS call procedure). The results showed a p

value of 0.15 for the test of a common odds ratio, indicating a lack of evidence for a site

by-treatment interaction. When the data were examined in terms ofjust U.S.-based

versus non-U.S.-based sites, the p-value for the Zelen statistic was 0.25, again indicating

a lack of evidence for this interaction.. As a result, the findings, for the MACE endpoint

across the sites were pooled together to provide the final analyses of this primary

endpoint.

It is worth noting that study site numbe_had the only MACE endpoints in the

Control group. However, the extremely low rates (compared to the results for this

endpoint reported in the relevant clinical literature) for all of the study sites and the study

groups along with the statistical analysis noted above suggest that this finding for this
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particular center is not unreasonable. As a result, the decision to pool the study sites for

the primary safety analysis was considered to be appropriate.

1.9 AMIHOT II Study Conclusions

The AMIHOT II clinical trial was a prospective, multicenter, randomized evaluation of

the safety and effectiveness of AO Therapy administered adjunctively in a population of

anterior AMI patients revascularized by PCI with stenting within six hours of symptom

onset. The primary effectiveness endpoint, superiority in infarct size reduction measured

by SPECT imaging at 14 days, was achieved. The absolute median infarct size reduction

was 6.5% in AO Therapy patients, translating into an approximate 25% relative reduction

as compared to the Control group. Bayesian hierarchical modeling was used to evaluate

the study endpoint hypothesis; infarct size results from the AMIHOT I and II studies

yielded a statistically significant outcome, with a calculated posterior probability of

superiority of96.9% that infarct size is smaller in AO Therapy patients. The study's

primary safety endpoint was non-inferiority in the occurrence of 30-day MACE,

evaluated within a safety margin of 6.0%. In the AMIHOT II study, 30-day MACE rates

were comparable between the study groups (Control 3.8%; AO Therapy 5.4%). Bayesian

hierarchical modeling demonstrated a posterior probability of non-inferiority of99.5% in

consideration of AMlHOT 1and !l combined30-day MACE data. Analysis of other non

endpoint safety data showed that AO Therapy may be associated with an increase in

bleeding at the arterial access site; however, this increase was partially mitigated during

the trial with the introduction of a smaller infusion catheter. In conclusion, AO Therapy

is safe and effective as an adjunctive therapy in anterior AMI patients treated with PCI

within six hours of symptom onset when used in accordance with its labeling.
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