_ Confidential

Blue Box Study

Study to Characterize the Effects of Programming Spinal Cord Stimulation (SCS) in
Patients Undergoing a Boston Scientific (BSC) SCS Temporary Trial

CLINICAL INVESTIGATION PLAN

Sponsored By
Boston Scientific Corporation
Neuromodulation
25155 Rye Canyon Loop
Valencia, CA 91355

United States of America

This protocol contains confidential information for use by the Investigators and their
designated representatives participating in this clinical investigation. The protocol should be
held confidential and maintained in a secure location.

Do not copy or distribute without written permission from Boston Scientific Corporation.

THESE DOCUMENTS ARE THE PROPERTY OF BOSTON SCIENTIFIC CORPORATION AND SHALL NOT BE REPRODUCED,
DISTRIBUTED, DISCLOSED OR USED FOR MANUFACTURE OR SALE OF APPARATUS WITHOUT THE EXPRESS WRITTEN
CONSENT OF BOSTON SCIENTIFIC CORPORATION.

Released Blue Box Clinical Study Protocol

Boston Scientific Confidential. Unauthorized use is prohibited. Page 1 of 48



Confidential
Blue Box Protocol.
Page 2 of 48

Contact Information

Role Contact

Clinical Contact Kristen Lechleiter, M.S.

Principal Clinical Research Scientist
Boston Scientific Corporation
Neuromodulation

25155 Rye Canyon Loop

Valencia, CA 91355

United States of America
Kristen.lechleiter@bsci.com
1-602-300-8267

Coordinating Not applicable

Principal
Investigators

Revision History

Release Date

May 18, 2016

September 29, 2016

June 14, 2019

Released Blue Box Clinical Study Protocol —
Boston Scientific Confidential. Unauthorized use is prohibited. Page 2 of 48




Released

Confidential
Blue Box Protocol,

Page 3 of 48

2. Protocol Synopsis

Blue Box: Study to Characterize the Effects of Programming SCS in Patients Undergoing

a BSC SCS Temporary Trial

Primary
Objective

To characterize the effects of programming patterned SCS pulse trains in
patients undergoing a Boston Scientific (BSC) SCS temporary trial.

Test Device

e All BSC commercially approved Spinal Cord Stimulation SCS trial
systems connected to BSC lead(s)

Study Design

Prospective, multi-center, non-randomized, exploratory, single-arm

Up to 3 sites in the US
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Blue Box: Study to Characterize the Effects of Programming SCS in Patients Undergoing
a BSC SCS Temporary Trial

Safety All device-related and procedure-related adverse events, all serious adverse
Parameters events and serious adverse device effects will be reported from the time of
enrollment until the end of study participation.
Follow-up Study assessments will be required, as appropriate, at the following time
Schedule pornts:
e Screening Visit (up to 14 days prior to Programming Visit)
e Programming Visit (Day 0)
Study Duration Overall study duration 1s anticipated to take approximately 36 months from

first patient enrolled to end of study close out activities.

Key Inclusion
Criteria

Study candidate 1s undergoing an SCS trial of BSC neurostimulation
system, per local directions for use (DFU).

Subject signed a valid, IRB-approved informed consent form.

Subject 1s 18 years of age or older when written informed consent is
obtained.

Key Exclusion Subject meets any contraindication in BSC neurostimulation system
Criteria local DFU.
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4. Introduction
4.1. Chronic Pain

Chronic pain is a significant world-wide complaint and consumes considerable healthcare
resources and heavily impacts quality of social and working life for many. A 2001 European
investigation showed that 30% of patients treated in primary care facilities were treated by a
physician for a pain complaint, and 37% of those patients (11% of total) suffered from chronic
pain (Hasselstrom, Liu-Palmgren, & Rasjo-Wraak, 2002). More recently an epidemiological
study conducted in Scotland found the prevalence of chronic pain to be 48%, 8% of which is of
neuropathic origin. The authors concluded that chronic pain is more prevalent than what previous
studies have suggested (Torrance, Smith, Bennett, & Lee, 2006). In a separate European study
done in 2006, 19% of adults surveyed reported suffering from chronic pain (Breivik, Collett,
Ventafridda, Cohen, & Gallacher, 20006).

In the 2010 report of the health and status of the nation, Health, the U.S. Center for Disease
Control and Prevention reports that over 28% of adults suffer from non-fleeting low-back pain.
In patients with low-back pain, approximately half of the patients reported limitation in at least
one basic action from the following list: movement difficulty, emotional difficulty, sensory
difficulty, cognitive difficulty, self-care limitation, social limitation, or work limitation (National
Center for Health Statistics, 2011).

Chronic pain can lead to a number of co-morbidities, including reduced health-related quality of
life, reduced ability to engage in activities of daily living, increased disability, increased
emotional depression, and weight gain due to the adoption of a sedentary lifestyle.

4.2.  Spinal Cord Stimulation

Spinal cord stimulation (SCS) is a treatment option for chronic pain that has generally been
reserved for patients who have failed multiple, and sometimes all, conservative chronic pain
therapies. With SCS, an implanted pulse generator (IPG) delivers electrical current to a lead(s)
implanted in the epidural space at spinal level(s) where access can be obtained neural structures
that are implicated in the chronic pain circuits. Electrically stimulating these nerves creates a
comfortable tingling sensation, known as paresthesia, that can be directed to the painful location
to mask the sensation of pain (Kumar et al., 2006).

SCS is effective for neuropathic pain associated with a variety of conditions, including failed back
surgery syndrome (FBSS), which is the most common condition associated with chronic pain
(Carter et al., 2004, Taylor et al., 2004). For best pain relief, the paresthesia must be programmed
to overlap the regions of pain (North et al., 1990). To achieve overlap, the electrode contacts are
programmed based on the patient’s feedback to various combinations of stimulation parameters
such as polarities, pulse rate, amplitude, and pulse width.

Two randomized controlled trials (RCTs) have been conducted on the use of SCS to treat patients
with FBSS. Each study demonstrated the superiority of SCS compared with the alternative
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5. Device Description

5.1. System Elements

The Blue Box Study SCS System setup 1s similar to others employed in numerous IRB approved
studies where an external electrical stimulator was connected acutely to either SCS or deep brain
stimulation (DBS) leads, intraoperatively and during stimulation trials, to deliver acute temporal
patterns of stimulation to patients (Tan, et al., 2016; Swan, et al., 2016; Swan, et al., 2015; Tan, et
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al., 2014; Swan, et al., 2014; Brocker, et al., 2013; Birdno, et al., 2012). The systems used in these
studies consist of software on a computer to communicate with an external stimulus generator
(via a cable), an 1solator to optically 1solate the external generator, and a custom interface (passive
switch box) to connect the external generator to the lead (via a cable).

5.1.1. Boston Scientific SCS Systems

BSC commercially approved SCS systems are approved by the Food and Drug
Administration as an aid in the management of chronic intractable pain of the trunk and/or
limbs, including unilateral or bilateral pain associated with the following: failed back
surgery syndrome, intractable low back pain and leg pain. These systems include both an
External Trial Stimulator (ETS) and an Implantable Pulse Generator (IPG) with their
associated components. The ETS are used to perform an initial temporary SCS trial in
order to determine a patient’s suitability for SCS treatment. If the temporary SCS trial is
successful, the IPG is then used for permanent implantation of the SCS system. This
study will span the duration of the temporary trial with the use of the ETS and will end
upon completion of each subject’s study visits, not to exceed 14 days post-Screening Visit.
For patients who move forward to a permanent implant, the permanent implant procedure
will not be within the scope of this study. Consequently, the IPG and associated
components will not be included here.

A Clinician Programmer (CP) is provided to facilitate communication with, and
programming of the ETS. A hand-held battery operated remote control provides the
patient with the ability to access basic stimulator functions.

Blue Box Clinical Study Protocol —
Boston Scientific Confidential. Unauthorized use is prohibited. Page 12 of 48




Confidential
Blue Box Protocol,

Page 13 0of 48

6. Study Objectives

6.1.  Primary Objective

To characterize the effects of programming patterned SCS pulse trains in patients undergoing a
Boston Scientific (BSC) SCS temporary trial.

8. Study Resign

|
Thisis a pective, on-lé,bel, multi-center, non-randomized, exploratory, single-arm study.

8.1. Scale and Duration

The study requires a screening visit and a programming visit. Overall study duration
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This study does not require blinding since there is no treatment comparison based on outcomes
and all subjects will be undergoing identical procedures. All end-points are exploratory and the
design does not require statistical power.

9. Subject Selection

9.1.  Study Population and Eligibility

Subjects are established patients in a pain management practice who are eligible to receive an
SCS screening trial utilizing a commercially-approved BSC neurostimulation system to treat their
pain condition.

9.2. Inclusion Criteria

Subjects who meet all of the following criteria (see Table 9.2-1) may be given consideration for
inclusion in this clinical investigation, provided no exclusion criterion (see Section 9.3) is met.

Table 9.2-1: Inclusion Criteria

Clinical Study candidate 1s undergoing an SCS trial of BSC neurostimulation
Inclusion system, per local directions for use (DF
Criteria

Subject signed a valid, IRB-approved informed consent form.

Subject 1s 18 years of age or older when written informed consent is
obtained.

Abbreviations: BSC - Boston Scientific Corporation, SCS — Spinal Cord Stimulation, DFU - directions for
use, IRB - Institutional Review Board

9.3. Exclusion Criteria

Subjects who meet any one of the following criteria (Table 9.3-1) will be excluded from this
clinical study.
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Table 9.3-1: Exclusion Criteria

Clinical Subject meets any contraindication in BSC neurostimulation system
Exclusion local DFU.
Criteria

Abbreviations: BSC - Boston Scientific Corporation, DFU - Directions For Use, SCS — Spinal Cord
Stimulation

10. Subject Accountability
10.1. Point of Enrollment

The point of enrollment is the time at which a subject signs and dates the valid, IRB/EC-approved
informed consent form. No study-related procedures or assessments can take place until the
informed consent form 1s signed.

10.2. Withdrawal

All subjects enrolled in the clinical study (including those withdrawn from the clinical study or
lost to follow-up) shall be accounted for and documented. If a subject withdraws from the clinical
mvestigation, the reason(s) shall be reported. If such withdrawal 1s due to problems related to
study device safety or performance, the investigator shall ask for the subject’s permission to
follow his/her status/condition outside of the clinical study.

Reasons for withdrawal include
e physician discretion,
e subject choice to withdraw consent,
e subject’s failure to meet study inclusion or exclusion criteria after enrollment
e lost to follow-up, or
e death

While study withdrawal is discouraged, subjects may withdraw from the study at any time, with
or without reason, and without prejudice to further treatment.

All applicable case report forms (CRFs) up to the point of subject withdrawal and an “End of
Study” form must be completed. Any subject deemed “lost to follow-up” should have a
minimum of three documented attempts to contact him/her prior to completion of the “End of
Study” form.
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Stimulation Questionnaire X3

Audio Recording x4

! AEs specified in Section 19 must be reported only after signing written informed consent.

% Optional.

¥ Complete based on each selected test configuration setting

* Optional Audio recording. Subjects will be asked to have their verbal description of the test configuration

sensations recorded on audio. Subjects will be informed that they may refuse permission without penalty.
* Optional Paresthesia Drawing

11.2. Screening

Screening can begin up to 14 days prior to the Programming Visit. In order to determine
eligibility for enrollment into the study, the inclusion and exclusion criteria must be assessed.
Those inclusion and exclusion criteria that are part of routine, standard care for spinal cord
stimulation may not require informed consent.

11.3. Informed Consent

After a patient has been identified as a potential candidate, written Informed Consent must
be obtained prior to any study related assessments.

e The context of the study must be fully explained to the patient. The patients must also be
given the opportunity to ask questions and have those questions answered to their
satisfaction. Study personnel should explain to each potential participant that even if he or
she agrees to participate in the study and signs an ICF, further testing might demonstrate
that he or she is not eligible for the study.

e Written informed consent must be recorded appropriately by means of the subject’s dated
signature.

e The consent process must be documented in the subject’s medical chart.

11.4. Programming Visit — Day 0

The Programming Visit will occur in the physician’s office. The clinician may perform routine

clinical care prior to any changes in programming. m
ﬁm&y only be operated by authornized BSC personnel m a stu
physician’s office under the direct supervision of a study healthcare professional. ‘
may be sent home with the

patient or dispensed to the either the site or the patient.

In the event of suspected lead migration or to aid programming the subject’s device, optional

imaging (anterior-posterior and lateral views recommended) may be performed to document lead
position.

Prior to any changes in SCS trial programming, the following assessments will be completed with
stimulation off:

e Pain Drawing

e Pain Intensity
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The Principal Investigator or his/her designee will take measures to ensure that these essential
documents are not accidentally damaged or destroyed. If for any reason the Principal Investigator
or his/her designee withdraws responsibility for maintaining these essential documents, custody
must be transferred to an individual who will assume responsibility and BSC must receive written
notification of this custodial change. Sites are required to inform Boston Scientific in writing
where paper or electronic files are maintained in case files are stored off site and are not readily
available.

13.3. Study Assessments
13.3.1. Pain Drawing

Pain areas will be collected on a paper form on which the subject draws their areas of pain.
Subjects shall be instructed to complete the drawing as follows:

e Completely fill in all areas of pain, regardless of relative intensity and avoid alternate
techniques for marking pain (e.g. circling areas of pain, hash marks, pinpoint markings to
indicate lower pain intensity)

e Avoid marking outside the body lines or within the data field box

13.3.2. Pain Intensity

Pain Intensity is a questionnaire assessing the intensity of the subject’s different areas of pain.
Pain intensity is expressed on a 0 — 10 numerical rating scale (NRS), where 0 indicates “no
pain” and 10 indicates “pain as bad as you can imagine”.

13.3.3. Paresthesia Drawing

Paresthesia Drawings are an optional assessment that may be collected for a subset of test
configurations. Paresthesia coverage will be collected by asking subjects to draw all areas
where they currently experiencing any amount of neurostimulation-induced paresthesia.

Subjects shall be instructed to complete the drawing as follows:

o Completely fill in all areas of paresthesia, regardless of relative intensity and avoid

alternate techniques for marking paresthesia (e.g. circling areas of paresthesia, hash
marks, pinpoint markings to indicate lower paresthesia intensity)

¢ Avoid marking outside the body lines or within the data field box

e Be aware of the left and right orientation markers on both the front and back images
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14. Amendments

If a protocol revision is necessary which affects the rights, safety or welfare of the subject or
scientific integrity of the data, an amendment 1s required. Appropriate approvals (e.g.,
IRB/EC/FDA/CA) of the revised protocol must be obtained prior to implementation.

15. Deviations

An Investigator must not make any changes or deviate from this protocol, except to protect the
life and physical well-being of a subject in an emergency. An investigator shall notify the sponsor
and the reviewing IRB/EC of any deviation from the investigational plan to protect the life or
physical well-being of a subject in an emergency, and those deviations which affect the scientific
integrity of the clinical investigation. Such notice shall be given as soon as possible, but no later
than S working days after the emergency occurred, or per prevailing local requirements, if sooner

than 5 working days.

All deviations from the investigational plan, with the reason for the deviation and the date of
occurrence, must be documented and reported to the sponsor using the protocol deviation log.
Sites may also be required to report deviations to the IRB/EC, per local guidelines and
government regulations.

Deviations will be reviewed and evaluated on an ongoing basis and, as necessary, appropriate
corrective and preventive actions (including notification, center re-training, or discontinuation)
will be put into place by the sponsor.

Deviations will be classified according to the following definitions:

e Type A - Deviation to protect the life or physical well-being of a patient in an unforeseen
emergency.

Type B - Deviation based on medical judgment.

Type C - Deviation due to misunderstanding of protocol requirements.

Type D - Deviation due to a situation that is beyond control.

Type E - Deviation due to an oversight, error or protocol non-compliance.

Devwiations will be classified according to the following definitions:

e Major PD is a protocol deviation that directly or potentially disrupts the study progress
(1.e., the study design, study data and results can be compromised), OR a protocol
deviation that compromises the rights, safety and welfare of study participants.

e Minor PD is a protocol deviation that does not disrupt study progress (i.e., the study
design, study data and results will not be compromised), AND does not compromlse the
rights, safety and welfare of study participants.
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not be used to market to subjects; subject names will not be placed on any mailing lists or sold to
anyone for marketing purposes.

17.4.1. Role of Boston Scientific Representatives

Boston Scientific personnel can provide technical support to the investigator and other health care
personnel (collectively HCP or “clinician”) as needed during testing required by the protocol.
Support may include HCP training, addressing HCP questions, or providing clarifications to
HCPs concerning the operation of BSC and study equipment/devices (including programmers,
analyzers, and other support information).

At the request of the investigator and while under investigator supervision, BSC personnel may
operate equipment during follow-up, assist with the conduct of testing (e.g. impedance
measurements) specified in the protocol, and interact with the subject to accomplish requested
activities. Typical tasks may include the following.

e Interrogating the device or programming device parameters to investigator-requested settings
as well as operating equipment

e Performing lead diagnostic testing using a programmer to obtain thresholds and impedance
measurements

e Clarifying device behavior, operation or diagnostic output as requested by the investigator or
other health care personnel

e Assisting with the collection of study data
e Entering technical data on technical source forms

e Print out programming reports directly from the clinician programmer and provide original to
clinical site as source documentation

e Provide technical expertise/support to subjects during office visits and/or during

teleconference calls/electronic communications with the principal investigator or their
delegated site staff and the subject.

In addition, BSC personnel may perform certain activities to ensure study quality. These activities
may include the following.

e Observing testing or medical procedures to provide information relevant to protocol
compliance
e Reviewing collected data and study documentation for completeness and accuracy

e Programming device parameters to preset test configuration configurations.
Boston Scientific personnel will not do the following.

e Practice medicine
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Muscle spasms
Musculoskeletal stiffness
Nausea
Nerve injury, which can result in symptoms such as unintentional tingling, numbness,
pain, loss of bowel or bladder control, sexual dysfunction, weakness, or temporary or
permanent paralysis
Seizure
e Stimulation-related symptoms in other body systems, e.g. changes to urinary function,

persistent penile erection

19.3. Risks associated with the Study Devices

If the subject’s pain had improved while a test configuration is turned on during the study
Programming Visit, there is a risk that some or all of this improvement may be lost when the test
configuration 1s stopped.

The study device has no other incremental risks beyond other similar market-available external
Spinal Cord Stimulation products.

19.4. Risks associated with Participation in the Clinical Study
The subject might find it difficult, uncomfortable, or tiresome to complete study visits and/or

questionnaires.

If additional radiographic imaging is performed per study recommendation, the subject will have
additional radiation exposure. However, clinical harm from the typical amount of radiation
exposure is extremely rare.

19.5. Possible Interactions with Concomitant Medical Treatments
No possible interactions have been identified for use of the SCS system concomitant with any
specific medications. However, there may be some risk that is unknown.

Medical treatments that should not be used while the SCS lead remains implanted are listed in the
BSC directions for use for the applicable commercially approved lead(s).

19.6. Risk Minimization Actions

Additional risks may exist. Risks can be minimized through compliance with this protocol,
performing procedures in the appropriate hospital environment, adherence to subject selection
criteria, close monitoring of the subject's physiologic status during research procedures and/or
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follow-ups and by promptly supplying BSC with all pertinent information required by this
protocol.

All efforts will be made to minimize the aforementioned potential risks using the following
approaches:

e Selection of Investigators (anesthesiologists and neurosurgeons) who are experienced and
skilled in the treatment of subjects as per BSC’s site selection and qualification procedures

e C(Clearly defined inclusion and exclusion criteria that ensure only appropriate subjects are
enrolled

e Ensuring that treatment and follow-up of subjects is consistent with current medical
practice

e Ensuring that both the Multichannel Stimulus Generator System and Modified OMG are
only operated during the study Programming Visit by authorized BSC personnel in a study
physician’s office under the direct supervision of a study healthcare professional.

e Safety review processes by Boston Scientific

e Monitoring visits as needed
19.7. Anficipated Benefits

The reported benefit of the implementation of the Blue Box Study SCS System into future
commercially available SCS may include:

. Reduction m the intensity of chronic low back pain
. Reduction in the intensity of chronic leg pain
. Reduction in overall pain (low back and/or leg pain)

. Improvement in physical functioning (disability)
. Improvement in sleep
. Improvement in quality of life

. Reduction in pain-related medication use

19.8. Risk to Benefit Rationale

The risk evaluation for the study determined that all hazards attributed to the Blue Box Study SCS
System and overall remaining residual risks after implementations of the required mitigations
have been evaluated. Based on the risk evaluation results, the potential future benefit provided by
the Blue Box Study SCS System to treat chronic intractable pain of the trunk and limbs outweighs
the remaining residual risk. As the overall residual risk meets BSN’s criteria, the Blue Box Study
SCS System 1s acceptable for use in a clinical setting.
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Table 27-1: Abbreviations and Definitions
Abbreviation/Acronym/Term Term/Definition
AE Adverse event: Any untoward medical occurrence, umntended disease or mjury, or any untoward clinical

signs (including an abnormal laboratory finding) in subjects, users or other persons, whether or not related to
the investigational medical device.

ADE Adverse device effects: AE related to the use of an investigational medical device

AP Anterior-posterior

BSC Boston Scientific Corporation

BSN Boston Scientific Neuromodulation

CA Competent Authority

CE Clinical Exclusion Criteria

CI Clinical Inclusion Criteria

CP Clinician Programmer: laptop computer running BSC software used to program an external trial sttmulator
(ETS) or implantable pulse generator

CMM Common medical management

CRF Case Report Form

DBS Deep Brain Stitmulation

DFU Darections for use

DT Discomfort Threshold |

Enrollment A patient will be considered enrolled in the study at the point of providing writtegfformad consent

ETS External Trial Stinmlator

FDA Food and Drug Administration

FBSS Failed Back Surgery Syndrome

GCP Good Clinical Practices

HCP Healthcare personnel

ICF Patient Information and Informed Consent Form

ICH International Conference on Harmonization

ICMJE International committee of medical journal editors

EC Ethics Committee

IPG Implantable pulse generator

IRB Institutional Review Board

Lead Implantable device that delivers stimulation from an IPG or ETS to the target tissue (e.g. dorsal column
stimulation leads in the dorsal epidural space). For this study, only subjects with permanently implanted

Magnetic resonance 1maging

OMG Observational Mechanical Gateway

OR Operating room (e.g. OR cable)

PT Perception Threshold

Programming The process of tuming on and adjusting the stimulation parameters (amplitude, pulse width, rate, polanty) on
an ETS or IPG. For this study, only subjects with an ETS will be enrolled.

RCT Randomized Controlled Trial

SAE Serious adverse event: AE that led to death, serious deterioration in the health of the subject or led to fetal

distress, death or congenital abnormality.

SADE Serious adverse device effects: Adverse device effect that has resulted in any of the consequences
charactenistic of a senious adverse event.

SCS Siina.l Cord Stimulation
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