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B. PROTOCOL SYNOPSIS

Title: Study of the OPtimum Duration and Dose of r-tPA of Acoustic Pulse ThromboLYSis
ProcEdure in the Treatment of Submassive Pulmonary Embolism OPTALYSE PE

Design: A randomized, parallel, multi-arm, multi-center study

Brief Device | The EkoSonic® Endovascular System (EKOS) employs high frequency (2-3MHz), low power

Description: | ultrasound to facilitate the delivery of thrombolytic agents to the intravascular treatment site in
the pulmonary arteries. The Acoustic Pulse Thrombolysis (APT) Procedure means the clinical
use of EKOS in combination with r-tPA administration

Purpose: The objective of this study is to determine the optimum dose of thrombolytic and duration of
the ultrasound procedure (together are defined as the APT Procedure) as a treatment for acute
submassive PE.

Primary Change in the ratio of the measurement of the Right Ventricular to Left Ventricular diameter

Efficacy ratio (RV/LV) as measured by CTA from Screening/Baseline to 48 hours after the start of the

Endpoint: APT Procedure.
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B. PROTOCOL SYNOPSIS

Secondary Change from Screening/Baseline in echocardiographic parameters including RV/LV
Efficacy ratio, Tricuspid Annular Plane Systolic Excursion (TAPSE), estimated Right
Endpoints: Ventricular Systolic Pressure (RVSP), and collapse of the inferior vena cava (IVC)
with respiration within 4 hours after the end of the APT Procedure; 24 and 48 hours
after the start of the APT Procedure, and 30 days, 90 days and 365 days after the end of
the APT Procedure
Change from Screening/Baseline in thrombus burden by modified Miller score as
assessed by CTA at 48 hrs. after the start of the APT Procedure.
Freedom from major harm occurring between enrolment and 30 days and assessed by
the Safety Monitor using the following criteria:
a. :Mortality — all cause and PE related
b. CV collapse: Defined as one or more of the following:

i. >40mmHg drop in SBP (for >15 minutes from documented blood
pressure as an in-patient) despite IV fluid challenge and absence of
new atrial arrhythmia.

ii. Requirement for emergency systemic thrombolysis
iii. Requirement for emergency surgical embolectomy
iv. Requirement for vasopressors
v. Intubation/Ventilation
c. Major bleeding per ISTH
d. Recurrent PE (confirmed by imaging)
e. Surgical correction of device related complication
6 minute walk test (6MW) distance with BORG score and requirement for oxygen
therapy
Quality of life (QOL) as measured by the Pulmonary Embolism Quality of Life (PEmb-
QOL) and EuroQual - 5 Dimensions — 5 Levels (EQ-5D-5L) at all post-hospitalization
subject follow-up visits.
Healthcare resource utilisation during hospitalisation:
a. Time from hospital admission to diagnosis of PE
b. Time from diagnostic CT scan to initiation of treatment for PE
c. Time in each Level of Care (Level 0 and 1; Level 2; and/or Level 3) through
discharge. Levels are defined according to National Framework Document.
d. Team managing the pt — specialties involved
Healthcare resource utilisation after hospitalisation and during 12 month follow-up:
a. Team managing the pt - specialties
b. HCP visits for VTE
c. Hospital re-admission frequency and duration
CONFIDENTIAL 10 October 15, 2019
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Primary Major bleeding within 72 hours after initiating the APT Procedure

Safety

Endpoint:

Population: Subjects with acute symptomatic submassive PE with embolus located in at least one main or
proximal lobar pulmonary artery and an end-diastole diameter RV/LV ratio > 0.9 and at least
one elevated biomarker. Subjects must be > 18 to <75 years of age, have had PE symptoms for
<14 days, and be able to be treated with APT Procedure within 48 hours of diagnostic CTA
scan.

Treatment Treatment Treatment Total dose r-tPA

Arms: Group Duration (one/two catheters | r-tPA infusion Rate

(hrs.) (mg)

1 2 4/8 2 mg/hr/catheter

2 4 4/8 1 mg/hr/catheter

3 6 6/12 1 mg/hr/catheter
Please note that there are two doses of r-tPA in each treatment group and the dose is determined
by the number of catheters placed. All data will be summarized by total r-tPA dose
administered, i.e. six groups; however, the primary analysis will be based on patients who have
bilateral catheters placed.

Post-APT Within four hours of completion of the APT Procedure, the subject will be assessed for signs

Procedure and symptoms of PE including a Pulmonary Embolism Severity Index (PESI/sPESI) and have

Follow-up: an echocardiogram obtained. See Schedule of Assessments Table for further details on all
testing required following completion of the APT Procedure. The subject will return to the
clinic at 30, 90 and 365 days for echocardiogram and QOL assessments.

Enrollment: 100 subjects have been randomized and treated in the study and are currently being followed

for one year. Up to 120 additional subjects will be enrolled in the study to obtain up to 75
efficacy evaluable subjects (25 efficacy evaluable subjects enrolled and randomized in each of
3 treatment arms.). Enrollment at all centres will cease when 25 efficacy evaluable subjects
have been obtained in each arm.

Clinical Sites:

Up to 35 centers within the United States and the United Kingdom.

Time Course:

100 subjects treated in the study are currently being followed for 1 year.
UK Version 6: Up to 120 additional subjects will have an enrollment period of up to 2 years
with 1 year follow-up
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October 15, 2019




EKOS Corporation Version 8 OPTALYSE PE

C. SCHEDULE OF ASSESSMENTS

Screening/ Post APT Procedure Follow-up - Clinic Visit
Baseline!
Day -2 Day 0 Day 1 Day 2 Day 3 Day 30 | Day90 | Day 365 Early
within -48 within4 | 24 Hrs. 26 | 48Hrs. | 72Hrs. +5D +10D +14D Term!
Hrs. of APT | Hrs.of | hrsof APT | 6 hrsof | of APT
start APT end start APT start | startor
D/C10
Informed Consent X
Demographics X
Medical History,
Physical Exam, & Risk X
Factors
Vital Signs23 X X X X X X X X
Electrocardiogram X
CTA X X
Hemodynamics/SvO24 Optional
PESI/sPESI X X X X
Echocardiogram56 X X X X X X X X
Laboratory Tests’ X X X
Biomarkers: Troponin,
BNP/NT-proBNP, N X
lactate/lactic acid, and
D-dimer
6 Minute Walk Test
(6MW) X X X X
QOL Assessment:
PEmb-QOL; EQ-5D-5L X X X X
Adverse/VTE/Bleeding X X X X X X X X
Events
Anticoagulant X X X X X X X X X
medications8
Concomitant X X X X X X X X X
medications®

1. Screening/Baseline assessments to be completed within 48 hours prior to the start of APT Procedure unless otherwise noted (see Section 6.1
and 7).

2. Vital Signs are additionally required at the start and at the conclusion of the APT Procedure and at the time of obtaining an echocardiogram (see
Section 7.4).

3. Select participating sites: Additional vital signs will be obtained at the start of the APT Procedure and at each 30 minute interval until 4 hours post
procedure (see Section 7.8).

4. ltis recommended to collect right heart pressures and SvO2 prior to start of APT Procedure (see Section 7.5).

5. Include RV/LV ratio, TAPSE, estimated RVSP, and collapse of the inferior vena cava (IVC) with respiration (see Section 7.7).

6.  Select participating sites: an RV/LV ratio from a limited echocardiogram will be obtained hourly after the start of the APT Procedure through 4 hrs
post procedure (see Section 7.8).

7. Hgb/Hct, Platelet count, BUN/Creatinine, aPTT, PTand INR. Pregnancy tests for females of childbearing age (see Section 6.1 and 7.10). At select
participating sites, measures of thrombolytic actvitity such as r-tPA antigen, plasmin-antiplasmin, d-dimer, Plasminogen activator inhibitor — 1
(PAI-1), thrombin generation, prothrombin factor 1+2, and soluble S100A10 will also be collected.

8.  Subject is excluded if thrombolytics or glycoprotein lIb/llla antagonists given within 3 days prior to start of APT Procedure.

9. Concomitant (non-anticoagulation) medications will be recorded from Screening/Baseline through 12 month follow-up for medications prescribed to
treat a serious adverse event (SAE) only.

10. Adverse/VTE/Bleeding Events: Document at 72 hours after the start of the APT Procedure or at discharge whichever is earlier.

11.  Early termination: obtain if subject withdraws early
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D. ACRONYMS AND ABBREVIATIONS

6MW 6 minute walk test

AE Adverse event

APT Acoustic Pulse Thrombolysis

aPTT Activated partial thromboplastin time

BNP/NT-proBNP B-type natriuretic peptide/N-terminal pro b-type natriuretic peptide
CBC Complete blood count

CPR Cardiopulmonary resuscitation

CTA Computed tomography angiography

CTEPH Chronic thromboembolic pulmonary hypertension

DVT Deep vein thrombosis

ECG Electrocardiogram

¢CRF Electronic Case Report Form

EKOS EkoSonic® Endovascular System

EQ-5D-5L EuroQual - 5 Dimensions — 5 Levels Quality of Life Assessment
FDA Food and Drug Administration

HCP Healthcare Professional

HIT Heparin-induced thrombocytopenia

ID Identification

IEC/IRB Independent Ethics Committee /Investigational Review Board
ICH Intracranial Hemorrhage

ICH - GCP International Conference for Harmonisation — E6 Guideline for Good Clinical Practice
IDDC Intelligent Drug Delivery Catheter

IFU Instructions for Use

INR International normalized ratio

IVC Inferior vena cava

MDR Medical Device Reporting

MSD MicroSonic Device

PAgram Pulmonary Arteriography

PE Pulmonary Embolism

PEmb-QOL Pulmonary Embolism - Quality of Life

PESI/sPESI Pulmonary Embolism Severity Index/simplified PESI

QOL Quality of Life

RSVP Right ventricular systolic pressure

r-tPA Recombinant tissue plasminogen activator

RV Right Ventricle

RV/LV Right ventricular/left ventricular diameter ratio

SAE Serious adverse event

SBP Systolic blood pressure

SpO2 Oxygen saturation with pulse oximetry

SvO2 Mixed venous O2 saturation

TAPSE Tricuspid Annular Plane Systolic Excursion

TIA Transient ischemic attack

VTE Venous thromboembolic
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1 INTRODUCTION
1.1 Background

Venous thromboembolism (VTE), comprised of deep vein thrombosis (DVT) and pulmonary embolism (PE), is
the third most common cardiovascular disorder in the United States after myocardial infarction and stroke'. The
2008 United States Surgeon General’s Call to Action to Prevent DVT and PE estimates that 100,000 to 180,000
deaths occur annually from PE in the U.S. alone?. In the 2003 U.S. Healthcare Cost and Utilization Project
(HCUP) Nationwide Inpatient Sample database, 196,134 VTE-related events, including symptomatic DVT,
symptomatic PE, and VTE-related deaths, were calculated to have occurred among acutely ill hospitalized

Medical Service subjects, afflicting two out of every 100 of these subjects’.

The mortality rate for acute PE exceeds 15% in the first three months after diagnosis, surpassing that of
myocardial infarction®. In nearly 25% of all subjects presenting with acute PE, the initial presentation is sudden
death®. The majority of deaths from acute PE results from right ventricular (RV) pressure overload and
subsequent RV failure®. Survivors of acute PE are at-risk for developing debilitating chronic thromboembolic
pulmonary hypertension (CTEPH)’. Subjects with CTEPH typically experience a “honeymoon” period after
acute PE, during which symptoms are absent despite the onset of pulmonary hypertension. Unfortunately, the
condition is usually detected when pulmonary hypertension has worsened to the point that it causes dyspnea,

hypoxemia, and RV failure.

Therapeutic anticoagulation with immediate parenteral anticoagulants followed by oral agents is the cornerstone
of therapy for acute PE®. However, while the majority of acute PE subjects has a benign clinical course with
standard therapeutic anticoagulation alone, subjects with massive and submassive PE remain at increased risk

for adverse clinical events, including RV failure and hemodynamic collapse.

Advanced therapy for patients with acute PE is usually reserved for patients with either massive or submassive
PE. Options for advanced therapy include peripherally-administered systemic fibrinolysis, surgical pulmonary

embolectomy, catheter-assisted embolectomy, and inferior vena cava (IVC) filter insertion.

Combined ultrasound/fibrinolytic therapy was developed to accelerate thrombolysis and rapidly achieve
complete clot lysis while reducing the risk of serious complications such as bleeding. High frequency, low
power ultrasound accelerates thrombolysis both in vitro and in vivo. This idea was pioneered by Kudo® and
confirmed by other investigators'®!"12, Ultrasound temporarily alters the local architecture of the fibrin clot,
thereby enhancing its permeability by reducing the diameter of the fibrin strands and increasing the pore size of
the fibrin mesh!®. Ultrasound energy also provides an acoustic pressure gradient to enable transport of a greater
quantity of thrombolytic drug into the clot itself. The resulting faster, more complete clot lysis is due to

increased diffusion of the thrombolytic agent into the clot and not mechanical disruption.
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The EkoSonic® Endovascular System (EKOS) is an FDA cleared'* and CE Marked!® drug delivery catheter that
uses ultrasound delivered through the catheter core to speed the delivery of thrombolytic drug into the interstices
of the clot and increase the speed of lysis. By making the clot more permeable and pushing the drug into the
fibrin mesh, EKOS has the potential to reduce time to lysis, effect more complete lysis, reduce drug dose and,

thereby, reduce the risk of bleeding complications.

The U.S. Food and Drug Administration (FDA) approved recombinant tissue plasminogen activator (r-tPA) 100
mg as a continuous intravenous infusion over two hours for fibrinolysis of acute PE in 1990. Market
authorization for this product was first granted in 1988 and subsequently renewed in 2009. Use of this dose
regimen has declined over the years. Numerous contraindications to fibrinolytic administration and concerns for
major bleeding complications, particularly intracranial hemorrhage, contribute to low utilization of fibrinolysis
for acute PE. An analysis of data from five clinical trials of fibrinolysis for acute PE reported a risk of
intracranial hemorrhage (ICH) of 1.9%'6. An analysis from the International Cooperative Pulmonary Embolism
Registry (ICOPER) reported the risk of intracranial hemorrhage to be as high as 3%!'7. A study from the
Brigham and Women’s Hospital demonstrated that the overall major bleeding rate is approximately 20%'®.
Currently, this dose regimen is used primarily in massive PE which has a mortality rate of about 30%. Debate
continues about the usefulness of thrombolytic therapy in submassive PE, which has a mortality rate
approximately the same as the rate of ICH that can occur with systemic lysis. EKOS studies (ULTIMA and
SEATTLE II) have shown lower doses of r-tPA delivered with an ultrasound catheter are effective and no ICH

was reported'*20.

EKOS Corporation investigated the effectiveness of thrombolytics delivered by ultrasound catheter in PE in two
prospective, multi-center studies that provide evidence for the efficacy and safety of an Acoustic Pulse
Thrombolysis (APT) Procedure in the treatment of PE. There are published data for 370 subjects treated with the
APT Procedure. The studies include one randomized-controlled study (RCT; ULTIMA) involving 30 of 59 pts;
one prospective study (SEATTLE II) involving 150 pts. In May 2014, the FDA cleared EkoSonic®
Endovascular Device for the “ultrasound facilitated, controlled and selective infusion of physician-specified
fluids, including thrombolytics, into the vasculature for the treatment of PE” based on the results of the

ULTIMA and SEATTLE II studies.
1.2 Study Rationale

ULTIMA and SEATTLE II have shown the current APT Procedure regimen to be safe and effective in the
treatment of PE. The reduction in the r-tPA dose and the reduction in treatment time of the APT Procedure

reduce bleeding events and costs associated with length of stay in the ICU and hospital.

Pharmacology studies demonstrate that clot lysis occurs rapidly after r-tPA intravenous treatment and is ~90%

complete by 90 minutes. A rabbit study demonstrated that thrombolytic activity after r-tPA, whether
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administered as an intravenous bolus dose or infusion is dose-dependent and the duration of action is dose-
independent®!. After a single dose (0.5 to 0.4 mg/kg), to 2.3-3 kg rabbits, r-tPA was rapidly inhibited, resulting
in duration of action of 15 minutes. The maximum extent of lysis after the bolus was 54% for a 0.4 mg/kg dose.
During a 4 hour infusion of r-tPA (0.625 to 1 mg/kg), 90% of the thrombolytic activity occurred within 2 hrs.
The maximum extent of lysis after the infusion was 87% for a 0.5 mg/kg dose. After administration of either a
bolus or infusion, continued lysis activity decreased exponentially with time and there remained an unlysable

clot at the end of the measurement period.

Similarly, a pharmcodynamic study of r-tPA in man demonstrated that even though the initial half-life of r-tPA
in the systemic circulation is 3-4 minutes, fibrinolysis after an intravenous infusion of 20 to 150 mg continues
from 7 to 12 hours?. The prolonged duration of action demonstrates that plasmin bound to fibrin continues to be
active after r-tPA is cleared from the circulation. As fibrin is lysed, r-tPA is released and is metabolized by the

liver.

The ability of r-tPA to lyse clot is dependent upon binding with fibrin and plasminogen in a centric ternary
complex to activate plasminogen to form plasmin which lyse fibrin into degradation products?. Clot lysis is
diffusion dependent. By increasing permeation, lysis increases. Several in-vitro studies have demonstrated that
ultrasound enhances both urokinase and r-tPA mediated lysis of plasmin and blood clots. Enhancement is seen
at a range of frequencies, intensities and lytic concentrations*. This enhancement is seen in both static and
flowing thrombolytic models. Animal studies report faster recanalization times for clots exposed to ultrasound
during lytic treatment using r-tPA. These effects were seen at the frequencies produced by the EKOS catheter.
The time of clot treatment in the studies was 30 minutes. From these studies, we postulate that r-tPA in the
presence of ultrasound will produce significant fibrinolysis within 2 hours of receptor binding and may continue
for another 7 to 12 hours after the APT Procedure is complete. Thus, thrombus burden may be significantly
reduced within a few hours of the APT Procedure to restore pulmonary perfusion, reduce RV dilatation, and

decrease pulmonary artery pressures.

The earliest study of APT Procedure in PE demonstrated that doses of approximately 22 mg r-tPA delivered
with the APT Procedure over 25 hours were effective in treating PE in subjects suffering from massive PE%,
Since that time, doses used in treating PE have ranged from 0.5 to 1 mg/hr/catheter delivered over an average of
18 hours, with no infusion duration being less than 12.9 hours (excluding one subject). Even though efficacy
measurements have been made at 24 and 48 hours, clinicians have reported subjects often improve within a few
hours of the start of treatment. These observations, along with the aforementioned pharmacology studies,
provide evidence to support the scientific rationale for investigating the reduction in ultrasound - r-tPA

treatment time.
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The OPTALYSE PE study is designed to investigate the lowest r-tPA dose-ultrasound treatment time required
to achieve the same reductions in thrombus burden and associated improvement in physiologic parameters
demonstrated in ULTIMA and SEATTLE II. Results of this study are intended to inform the study design for
further studies of the APT Procedure. Analysis of the first 100 evaluable subjects in the U.S. study suggested
equipoise between Arms 1, 2 and 3 of the protocol and therefore the sample size has been extended and
additional sites in the UK National Health Service included, with a view to adding to the findings of the
OPTALYSE study from sites in the UK and increasing the number of patients treated by treatment protocol.

Following the initial hospitalization, subjects will be followed for 12 months. The purpose of this follow-up is to
obtain information on recurrence of venous thromboembolic events (VTE) and chronic thromboembolic

pulmonary hypertension (CTEPH).

2 EKOSONIC® ENDOVASCULAR DEVICE and r-tPA
2.1 EKOSONIC® ENDOVASCULAR DEVICE
2.1.1 Intended Use

EKOS employs ultrasound energy intended for the ultrasound facilitated, controlled, and selective infusion of

physician-specified fluids, including thrombolytics, into the vasculature for the treatment of PE.
2.1.2  Description

The following is a summary of EKOS that is included in the Instructions for Use (IFU; Appendix A) and is also

provided with each system.

The system generates ultrasound waves in the treatment zone of the catheter through the piezoelectric
conversion of radiofrequency energy. The ultrasound emanates radially from the treatment zone to improve the

dispersion of infused physician-specified fluids, including thrombolytics.
The EKOS Device consists of two main components:
1. Single-use sterile device, consisting of an
a. Intelligent Drug Delivery Catheter (IDDC)
b. MicroSonic Device (MSD)
2. EkoSonic® Control System (reusable)

The IDDC is 5.4 French with a 106 cm or 135 cm working length. It includes two luer ports for coolant fluid

and thrombolytic delivery and an electrical connector for the thermocouples that monitor the catheter system
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temperature. Radiopaque markers are located approximately 1 cm proximal and 1 cm distal to the treatment
zone. The IDDC central lumen is compatible with a 0.035” guidewire, accepts the MSD and delivers coolant
during operation. Each EkoSonic® Device requires its own infusion tubing and infusion pump with coolant of

normal saline to run at 35 ml/hr/device.

The MSD locks to the luer connector on the central lumen of the IDDC aligning the ultrasound-generating
segment to the treatment zone of the IDDC. The device uses multiple ultrasound transducers to emit ultrasound

energy radially from the long axis of the catheter system.

The EkoSonic® Control System provides electrical power to the piezoelectric elements in the treatment zone of
the Device and monitors operating parameters during operation. The Control System also provides the user

interface through the front panel display and keypad.
2.1.3  Regulatory Status

The EKOS device has been cleared by the United States Food and Drug Administration (FDA) for the
ultrasound facilitated, controlled and selective infusion of physician-specified fluids, including thrombolytics,
into the vasculature for the treatment of PE and is marketed throughout the United States. In Europe, EKOS has
an EC Design-Examination Certificate (CE 567229). In this study, EKOS is being used in accordance with its

cleared indications for use.

The EkoSonic® Endovascular Devices used for this study will be commercially available product. Therefore, no

special labeling or tracking is required for study devices.
2.2 Recombinant Tissue Plasminogen Activator (r-tPA)
2.2.1  Description

The r-tPA used in this study is a commercially available drug marketed in the participating geographies under
various brand names for fibrinolysis of pulmonary embolism by systemic peripheral infusion. In this study, r-
tPA will be delivered through the EkoSonic® Endovascular System (ultrasonic infusion catheter) to the site of
the clot rather than by systemic infusion. The drug will be administered using each investigational facility’s
standard infusion pumps. See section 4 for a description of the doses and duration of r-tPA administration for
the study’s treatment groups. Doses of r-tPA administered in this study are lower than those delivered

systemically.
2.2.2  Regulatory Status

Recombinant tissue plasminogen activator is authorized for use by country-specific regulatory agencies in all

participating geographies for fibrinolysis of pulmonary embolism.
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2.2.3  Drug Preparation and Accountability

The r-tPA used in the study will be procured from standard pharmacy supplies and prepared following pharmacy
procedures and the manufacturer’s instructions. Pharmacies are experienced in reconstituting and diluting r-tPA
for infusion procedures. No special labeling or tracking is required for r-tPA used in this study at US sites but

may be required by local agencies for sites outside the US.

3 STUDY OBJECTIVES AND ENDPOINTS
3.1 Objective

The objective is to determine the optimum dose of thrombolytic and duration of the ultrasound procedure
(together defined as the APT Procedure) as a treatment for acute submassive PE. Symptomatic submassive PE
are patients with acute (<14 days) PE with normal systemic arterial blood pressure (>90 mmHg) and evidence of

RV dysfunction (Right Ventricular to Left Ventricular diameter ratio, i.e., RV/LV ratio >0.9) 2.
3.2 Primary Efficacy Endpoint

The primary efficacy endpoint is the change in the ratio of the measurement of the RV/LV as measured by
computed tomographic angiography (CTA) from Screening/Baseline to 48 £+ 6 hours after the start of the APT

Procedure.
33 Secondary Efficacy Endpoints

1. Change from Screening/Baseline in echocardiographic parameters including RV/LV ratio, Tricuspid
Annular Plane Systolic Excursion (TAPSE), estimated Right Ventricular Systolic Pressure (RVSP), and
collapse of the inferior vena cava (IVC) with respiration within 4 hours after the end of the APT
Procedure, 24 and 48 hours after the start of the APT Procedure and at 30 days, 90 days and 365 days
after the end of the APT Procedure.

2. Change from Screening/Baseline in thrombus burden by modified Miller score as assessed by CTA at
48 hrs. after the start of the APT Procedure.

3. Freedom from major harm occurring between enrolment and 30 days and assessed by the Safety

Monitor using the following criteria:
a. Mortality — all cause and PE related

b. CV collapse: Defined as one or more of the following:

i. >40mmHg drop in SBP (for >15 minutes from documented blood pressure as an in-
patient) despite IV fluid challenge and absence of new atrial arrhythmia.
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ii. Requirement for emergency systemic thrombolysis
iii. Requirement for emergency surgical embolectomy
iv. Requirement for vasopressors
v. Intubation/Ventilation
c. Major bleeding per ISTH
d. Recurrent PE (confirmed by imaging)
e. Surgical correction of device related complication

4. 6 minute walk test (60MW) distance with BORG score and requirement for oxygen therapy

5. Quality of life (QOL) as measured by the Pulmonary Embolism Quality of Life (PEmb-QOL) and EQ-
5D-5L at all post-hospitalization subject visits.

6. Healthcare resource utilisation during hospitalisation:
a. Time from hospital admission to diagnosis of PE
b. Time from diagnostic CT scan to initiation of treatment for PE

¢. Time in each Level of Care (Level 0 and 1; Level 2; and/or Level 3) through discharge. Levels
are defined according to National Framework Document.

d. Team managing the pt — specialties involved
7. Healthcare resource utilisation after hospitalisation and during first 12 months:
a. Team managing the pt - specialties
b. HCP visits for VTE
c. Hospital re-admission frequency and duration

34 Safety Endpoints
3.4.1  Primary Safety Outcome

The primary safety outcome is frequency of major bleeding within 72 hours after initiating the APT Procedure.
Evaluation of clinically overt bleeding will depend upon the suspected bleeding site and clinician’s judgment.
Major bleeding events will be defined according to the International Society on Thrombosis and Haemostasis

(ISTH) criteria for major bleeding
1. Fatal bleeding and/or

2. Symptomatic bleeding in a critical area or organ (intracranial, intraspinal, intraocular, retroperitoneal,

intra-articular or pericardial, or intramuscular with compartment syndrome) and/or
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3. Bleeding causing a fall in hemoglobin level of 20 g/L or more, or leading to transfusion of two or

more units of whole blood or red blood cells

Major bleeding events will be categorized as in-hospital and/or taking place within 72 hours from the start of the

APT Procedure or at time of hospital discharge (whichever is earlier).
3.4.2  Secondary Safety Outcomes
3.4.2.1 Technical procedural complications

Technical complications associated with the use of the EkoSonic® device will be recorded during catheter
placement in the pulmonary artery and during the infusion procedure. Any significant dissection or perforation

of the pulmonary arteries will be visible on the follow-up CTA.
3.4.2.2 Symptomatic recurrent PE

For the diagnosis of symptomatic recurrent PE throughout the study, documentation of clinical symptoms and/or
signs suggesting recurrent PE is required in combination with objective confirmation with CTA, ventilation-
perfusion lung scanning, or invasive contrast PAgram. Specifically, symptomatic recurrent PE will be diagnosed
if a new filling defect (compared with the Screening/Baseline CTA) is demonstrated on CTA or invasive

contrast PAgram.
3.4.2.3 Mortality

All-cause mortality throughout the study will be recorded. Cause of death will be classified as related to cancer,
myocardial infarction, PE, or other disease state. Death will be attributed to PE if it is either unexplained or

sudden or if there is evidence to support an association with PE.

4 CLINICAL PLAN SUMMARY

Up to 75 additional efficacy evaluable subjects (25 efficacy evaluable subjects per each of the 3 treatment arms)
with submassive PE will be enrolled in the study at up to 20 clinical sites in the UK. Once a subject provides
Informed Consent and receives treatment with EKOS, those data will be collected and analyzed. While all
subjects who meet enrollment criteria will be treated, efficacy evaluable patients will include treatment with two
catheters. (Note:There are two doses of r-tPA in each treatment group and the dose is determined by the number
of catheters placed. All data will be summarized by total r-tPA dose administered, i.e. six groups; however, the
primary analysis will be based on patients who have bilateral catheters placed.) It is anticipated that 30 subjects

per treatment group will be enrolled to achieve 25 bilaterally treated efficacy evaluable subjects.
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Additional subjects may be consented to compensate for screen failures, patients who are treated with one
catheter and/or treated patients who lack sufficient data to be evaluable. The total number of consented patients

will not exceed 120.

This is a randomized, parallel, multi-arm, multi-center study extended to continue investigating the optimal dose
of r-tPA together with the optimal duration of ultrasound utilizing the EKOS device as a treatment for
submassive PE. The study is planned to evaluate the reduction of right ventricular dysfunction and overall safety
in three APT treatment groups. Subjects with submassive PE (hemodynamically stable PE with a RV/LV ratio >
0.9 and at least one elevated biomarker) will be randomized to one of three APT treatment groups: ultrasound of

2 hours with r-tPA 2 mg/hr/catheter and ultrasound 4 and 6 hours with r-tPA, 1 mg/hr/catheter.

Treatment Treatment Total Dose r-tPA r-tPA Infusion
Group Duration (hrs.) (one/two catheters (mg) Rate
1 2 4/8 2 mg/hr/catheter
2 4 4/8 1 mg/hr/catheter
3 6 6/12 1 mg/hr/catheter

Placement of the EKOS catheter will be guided by focused PAgram and/or CTA scan. Following successful
placement of the EKOS catheter, the APT Procedure will be initiated with r-tPA and the ultrasound started

simultaneously. Within four hours after the end of the APT Procedure, subjects will have an echocardiogram

obtained. A repeat CTA will be obtained at 48 hours (£6 hours) after the start of the APT Procedure.

Echocardiograms will be obtained at 24 hours (£6 hours) and at 48 hours (+6 hours) after the start of the APT

Procedure. Vital signs and hemodynamic measurements will be recorded as specified in Sections 7.4 