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Abstract
Background: Previously, the safety and accuracy of the Eversense continuous glucose
monitoring (CGM) system was characterized in 3 pivotal trials among individuals with type
1 diabetes (T1D) and type 2 diabetes (T2D) with a single 90- or 180-day sensor
insertion/removal cycle.
Methods: The Post-Market Clinical Follow-up (PMCF) registry is a prospective study
evaluating the long-term safety and performance of the Eversense CGM system over
multiple sensor insertion/removal cycles among adults with T1D and T2D. All patients who
had a sensor subcutaneously implanted across 534 participating centers in Europe and
South Africa from June 2016 until August 2018 were enrolled. Adverse events (AEs) were
recorded at each visit and patients were instructed to inform their clinic if they
experienced any AEs between visits. Adverse events were adjudicated for relatedness to
the device, procedure, or drug (dexamethasone acetate). The primary safety endpoint was
the rate of related serious adverse events (related SAEs) through 4 sensor
insertion/removal cycles.
Results: The registry enrolled 3,023 patients. As of last follow-up, 5,417 sensors had been
inserted with a total of 1,260 patient-years (PYs) of follow-up; 969 patients had used the
system for at least 6 months and 173 patients had used the system for at least one year.
No related SAEs were reported. The most frequently reported related AEs were sensor
location site infection (0.96%; 2.46 events per 100 PYs), inability to remove the sensor
upon first attempt (0.76%; 1.90 events per 100 PYs), and adhesive patch location site
irritation (0.66%; 1.59 events per 100 PYs). One non-serious allergic reaction to lidocaine
was reported, which resolved with administration of an antihistamine. The full intended
sensor life was achieved by 91% of 90-day sensors and 75% of 180-day sensors.
Conclusions: The PMCF registry provides real-world evidence that the Eversense CGM

system is safe over multiple cycles of use.
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Introduction

Continuous glucose monitoring (CGM) systems improve glycemic control and
reduce the incidence and duration of hypoglycemia among patients with type 1 diabetes
(T1D) and type 2 diabetes (T2D)." While the uptake of traditional transcutaneous CGM
systems has substantially increased in recent years, alternative solutions are needed to
address the reasons why patients either do not start CGM or discontinue after the first
year.':"7

The fully implantable, fluorescence-based Eversense CGM system was designed to
address several of the limitations of traditional CGM systems. Initial approval of the
Eversense system was granted in Europe in May 2016 with an up to 90-day sensor wear
time (Eversense® CGM System), which was extended to an up to 180-day sensor wear
time (Eversense® XL CGM System) in September 2017. The 90-day system was approved
for use in the US in June 2018. Regulatory approval in Europe and the US was based on 3
pivotal clinical studies, which evaluated the accuracy and safety of the system over a single
insertion/removal cycle up to 180 days (PRECISE) or up to 90 days (PRECISE Il and
PRECISION). These studies enrolled 206 patients who had 335 sensor insertion/removal
cycles and were followed for a cumulative total of 61 patient-years (PYs).2*°

The safety profile of the Eversense CGM system over a single insertion/removal
cycle was favorable in all 3 pivotal studies and compared favorably to traditional
transcutaneous CGM systems.®*° Device- or procedure-related adverse events (AEs) were
relatively infrequent (12.6% of patients). Adverse events were generally mild (78% of
events) and transient in nature (66% of events resolved in less than 2 weeks), and typically
resolved with either no or minimal intervention (83% of events resolved with either no
intervention, over-the-counter treatments, or lab assessments). The most common device-
or procedure-related AEs in a pooled analysis of pivotal studies were pain/discomfort
(2.9% of patients), redness/erythema at the sensor insertion site (2.4% of patients),
incision site infection (1.5% of patients), and inability to remove the sensor on the first
attempt (1.5% of patients).’ The primary limitation of the safety database from the pivotal

studies is that only a single 90- or 180-day insertion/removal cycle was evaluated.
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The goal of this registry study was to evaluate the long-term safety of the
Eversense CGM system in a large, real-world patient population following multiple

insertion/removal cycles.

Methods
Study device

The Eversense CGM system has been previously described in detail.®® The system is
comprised of 3 components: a small, fully implantable, fluorescence-based glucose sensor;
a removable smart transmitter; and a mobile application that allows for real-time
monitoring of current and historical glucose values on a mobile device. The 90-day and
180-day sensors have similar components, including a silicone rubber dexamethasone
acetate-eluting ring which contains 1.75 mg of dexamethasone acetate to reduce the
foreign body response to the device. Sensors are placed in the subcutaneous tissue of the
upper arm under local anesthesia with lidocaine. The placement site is closed using Steri-
Strips™ without the need for suturing. The patient-contacting material in the adhesive for
the removable smart transmitter is silicone.

The transmitter wirelessly communicates via NFC with the sensor and sends data to
the mobile application via Low Energy Bluetooth. The CGM system provides hypoglycemia
and hyperglycemia threshold, rate-of-change, and predictive alerts. Two sensor
calibrations per day with blood glucose meter readings are required. The sensor operating
life is up to either 90 or 180 days, depending on the sensor, or until the fluorescence
intensity data indicate that the sensor sensitivity to glucose is inadequate to maintain high
accuracy.

Study design and participants

The Post Market Clinical Follow up (PMCF) registry was a prospective registry study
among adult participants aged 18 years or older with T1D and T2D across 534 centers in
Europe and South Africa. All patients who received the Eversense CGM system at the
participating centers were to be enrolled until at least 100 patients had reached 4 sensor
insertion/removal cycles. Consistent with the device label, patients were not candidates
for the system if they required a planned MRI during the period of sensor wear, were

critically ill or hospitalized, had a known contradiction to dexamethasone, required
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5
intravenous mannitol or mannitol irrigation solutions, or were pregnant. The PMCF registry

was conducted in compliance with the Declaration of Helsinki, according to the European
medical device regulations (MEDDEV 2.12-2), and applicable local requirements for
prospective registry data collection. Due to the registry nature of the study, identifying
patient information (eg, age, sex, T1D/T2D status) was removed prior to being transferred
to the study database.

Procedures

Prior to the first insertion, patients were trained on the use of the device. Follow-
up visits were scheduled every 90 or 180 days, depending on the sensor, for removal of
the expired sensor and insertion of a new sensor in the opposite arm.

Investigators documented all AEs that were thought to be potentially related to the
device, procedure, or drug (dexamethasone acetate) occurring in the clinic and during
home use. All current and previous sensor insertion/removal sites and the surrounding
area were assessed by the health care provider at each placement and visit. Patients were
asked to provide information on any AEs, health-related problems, and changes in health
status at each clinic visit. Patients were also instructed to contact the clinic regarding AEs
that occurred between visits.

Outcome measures and statistical methods

An AE was defined as any untoward medical occurrence, unintended disease or
injury, or untoward clinical signs (including abnormal laboratory findings) in patients,
users, or other persons, whether or not related to the medical device. A serious adverse
event (SAE) was defined as an AE that led to death, led to serious deterioration in the
health of the patient requiring medical assistance including emergency medical services
and/or hospitalization, or led to fetal distress, fetal death, or a congenital abnormality or
birth defect. Adverse events were adjudicated for relatedness to the device, procedure, or
drug by a medical monitor.

The primary safety endpoint of the study was the rate of related serious adverse
events (SAEs) through four insertion/removal cycles. The primary safety endpoint was to
be evaluated against an 8% performance goal using the Kaplan-Meier method. Power
analysis determined that a sample size of 100 patients through 4 insertion/removal cycles

would provide approximately 80% power to evaluate the primary safety endpoint.
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Sensor survival through the intended sensor life was evaluated using the Kaplan-

Meier method for both the 90- and 180-day sensors.
Results
Study participants and duration of exposure

The PMCF registry enrolled 3,023 patients across 534 participating centers in 14
European countries and South Africa from June 2016 to August 2018. As of August 2018,
5,417 sensors had been inserted with a cumulative follow-up of 1,260 patient-years (PYs);
1,320 patients (44%) had more than one sensor insertion/removal cycle and 280 patients
(9%) had reached their 4th insertion/removal cycle. By last follow-up, 337 patients (11%)
had discontinued use of the system. The most common reasons for discontinuation were
unknown (n=108, 32%), lack of medical reimbursement (n=97, 29%), and temporary
discontinuation for prescription order or availability of the CGM system in their country
(n=65, 19%).

Safety results

One-hundred thirty-three AEs were reported of which 117 were adjudicated as
related (n=85 procedure, n=22 device, n=6 drug, and n=4 device/procedure). Table 1
provides a summary of related AEs overall and by sensor insertion/removal cycle. (Note:
The 16 AEs that were adjudicated as not related are listed in the footer for Table 1.)

No related SAEs were reported through 4 insertion/removal cycles (0%; 95%
confidence interval [Cl] 0% to 4.4%), which met the performance goal for the primary
safety endpoint. (Note that the 95% Cl was calculated using the exact binomial method
since a Cl by the Kaplan-Meier method could not be calculated without any events.) No
clinically significant differences in the incidence rates of related AEs were observed over
multiple sensor insertion/removal cycles.

The most commonly reported related AE was infection at the sensor site. Thirty-
one (31) cases of infection were reported (n=29 patients [0.96%]; 2.46 events per 100 PYs).
Twenty cases resolved with sensor removal with or without antibiotics, seven cases
resolved with local/antibiotic treatment without sensor removal, two cases resolved
without information on intervention, and information on resolution was not available in
two cases. None of the cases of sensor site infection required hospitalization or

administration of systemic antibiotics.
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The first attempt of sensor removal was not successful in 24 cases (n=23 patients
[0.76%]; 1.90 events per 100 PYs). Twenty sensors were successfully removed during the
second attempt by the attending physician or a surgeon; no general anesthesia was
required for these secondary procedures. Information on the secondary removal
procedure was not available in 4 cases despite multiple attempts by study personnel to
contact the clinical sites. Investigators did not report any other AEs resulting from the
unsuccessful first attempts at sensor removal.

Adhesive patch irritation was reported in 20 cases (n=20 patients [0.66%]; 1.59
events per 100 PYs). Fifteen (15) events were reported as resolved and patients continued
to use the CGM system, one event resolved with explant for concomitant infection, and
information on resolution was not available in four cases.

All other related AEs occurred in six or fewer cases at a rate of 0.20% (0.48 events
per 100 PYs) or less.

Sensor longevity

The Kaplan-Meier rate for sensor survival through intended sensor life was 91% for

the 90-day sensor and 75% for the 180-day sensor.
Discussion

The results of this large registry study demonstrated a favorable safety profile for
the Eversense CGM system under real-world use in 3,023 patients over 5,417 sensor
insertion-removal cycles, and for a total of 1,260 PYs of device exposure. No related SAEs
were reported. The incidence of related AEs over multiple insertion/removal cycles was
low. The overall safety profile of the Eversense CGM system in this registry was consistent
with the three pivotal trials, which evaluated safety over a single insertion/removal cycle.®
10

The most commonly reported related AE, infection at the sensor site, was reported
at a rate of 0.96% or 2.46 events per 100 PYs. The rate of infection observed in the registry
is considerably lower than the rate of 7.3 — 11.5 per 100 PYs reported for insulin infusion
sets.'? In all cases where information was available, complete resolution was achieved with
a course of antibiotics or with sensor removal.

Inability to remove the sensor on the first attempt occurred in 24 cases. While such

events inconvenience the patient and health care provider, none of the events were
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8
serious and the sensor was successfully removed on the second attempt in all cases where

information was available.

Adhesive patch irritation occurred in 20 cases or 0.66% of all patients. In all cases
where information was available, the events resolved and the patients continued to use
the system, suggesting that the benefits of the device outweighed the inconvenience of
transient adhesive irritation. The transient skin reactions observed with Eversense are
notably less clinically significant than the allergic contact dermatitis skin reactions that
have been reported for transcutaneous CGM systems that contain isobornyl acrylate.™

A particular strength of this registry was the evaluation of a large number of
patients under real-world use conditions. Given the self-reported nature of data collection
in the registry, it is possible that some AEs that occurred between visits were not captured.
However, it is unlikely that a serious event related to the device occurred without the
clinic’s knowledge. Another limitation of the study was the inability to collect information
on resolution of some of the AEs despite multiple attempts by study personnel to contact
the clinical sites.

Overall, the PMCF registry demonstrated that the safety profile of the Eversense
CGM system is consistent over multiple cycles of sensor insertion/removal in patients with

T1D and T2D.
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Table 1: Summary of Related Adverse Events by Sensor Insertion/Removal Cycle and Incidence Rates per 100 Patient-Years
n (%) by Sensor Insertion/Removal Cycle Overall
1 2 3 4 8
(N=3023 | (N=1320 | (N=634 | (N=280 5 6 7 (N=3) n (%) of |Rate per
Related Adverse Event ) ) ) ) (N=94) | (N=44) | (N=19) Events | subjects | 100 PY
Sensor location site 18 7 5 1 29
0 0 0 0 31 2.46
infection (0.60%) | (0.53%) | (0.79%) (2.27%) (0.96%)
Unable to remove 17 5 2 23
0 0 0 0 0 24 1.90
sensor at first attempt (0.56%) | (0.38%) (0.71%) (0.76%)
Adhesive patch 14 2 3 1 20
0 0 0 0 20 1.59
location site irritation (0.46%) | (0.15%) | (0.47%) | (0.36%) (0.66%)
Prolonged wound 4 1 1
0 0 0 0 0 6 6 (0.20%)| 0.48
healing after procedure | (0.13%) | (0.08%) | (0.16%)
Sensor location site
5 1
redness/reaction to 0 0 0 0 0 0 6 6 (0.20%)| 0.48
(0.17%) | (0.08%)
dressing
Sensor location site 3 2 0 0 0 0 0 0 5 5(0.17%)| 0.40

fety of an Implantable Continuous Glucose Sensor over Multiple Cycles of Use: A Post-Market Registry Study (DOI: 10.1089/dia.2019.0159)
reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.
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pain/discomfort (0.10%) | (0.15%)
3 1 1
Bruising 0 4(0.13%)| 0.40
(0.10%) | (0.08%) (0.36%)
Sensor broke during 4
0 0 0 4(0.13%)| 0.32
removal (0.13%)
Skin atrophy and 3 1
0 0 4(0.13%)| 0.32
discoloration (0.10%) | (0.08%)
1 1 1
Hematoma 0 3(0.10%)| 0.24
(0.03%) | (0.08%) (0.36%)
Sensor location 1 1 1
0 3(0.10%)| 0.24
irritation/inflammation | (0.03%) | (0.08%) | (0.16%)
1 1
Skin discoloration 0 0 2 (0.07%)| 0.16
(0.03%) | (0.08%)
Skin atrophy over 1
0 0 0 1(0.03%)| 0.08
sensor (0.03%)
Patient fainted during 1
0 0 0 1(0.03%)| 0.08
procedure (0.03%)
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1
Allergy to lidocaine 0 ( | 1(0.03%)| 0.08
0.16%
1
Wound dehiscence 0 1(0.03%)| 0.08
(0.03%)

*PY: patient years. The following 16 AEs were adjudicated as not related: hypoglycemia (n=6), hyperglycemia (n=3), arm weakness (n=1),

edema (n=1), myocardial infarction (n=1), negative feelings (n=1), rash (n=1), skin irritation (n=1), and tonsillitis (n=1).
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“enrol” replaced by “participate”. Duration of the registry

changed to 4 sensor insertion/removal cycles instead of 360

days. Included a statement about capturing reason for

patient discontinuation of device use.
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PMCEF Title:

A post market clinical follow-up to demonstrate long term
safety of the Eversense Continuous Glucose Monitoring

System (CGM)

Number of countries

Up to 20 EU countries

Primary Investigation

Objective:

To demonstrate the long term safety of the Eversense CGM

System

Primary Endpoint

The rate of serious device-related, procedure-related, or
drug (dexamethasone acetate) related adverse events

through approximately 4 sensor insertion/removal cycles

Secondary Endpoints

e The absence of serum dexamethasone after 4
sensor insertion/removal cycles

e The rate of serious adverse events attributed to the
low dose exposure of dexamethasone acetate over
time at each sensor placement cycle through 4
sensor insertion/removal cycles

e The rate of all serious device, procedure, or drug
related AEs over time at each sensor placement

cycle through 4 sensor insertion/removal cycles

Design:

A prospective post market clinical follow up (registry).

Number of Patients:

An interim report will be written once 100 patients have

reached 1, 2, 3 and 4 sensor insertion/removal cycles. A
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final report will be written once 100 patients have reached

24 months follow-up.

Inclusion/ exclusion

criteria:

Inclusion criteria

e Patient has diabetes

e Patient is 18 years or greater of age

Exclusion criteria

e Patient will require a planned MRI during the
period of sensor wear.

e Patient is critically ill or hospitalized

e Patient has a known contraindication to
dexamethasone or dexamethasone acetate

e Patients requiring intravenous mannitol or
mannitol irrigation solutions

e Patients who are pregnant

The Eversense CGM System has not been tested in the
following populations: women who are pregnant or
nursing, people under the age of 18, critically ill or
hospitalized patients, people receiving
immunosuppressant therapy, chemotherapy or anti-
coagulant therapy, those with another active
implantable device, e.g., an implantable defibrillator
(passive implants are allowed, e.g., cardiac stents), those
with known allergies to or using systemic glucocorticoids
(excluding topical, optical or nasal, but including

inhaled).
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Methods:

Data for patients placing the Eversense CGM system will be
included in PMCF database. Patients will be considered a
part of the PMCF when they have received and understood
the product training, and had their first sensor inserted.
Patients will remain in the registry as long as they continue
to use the Eversense CGM System until 4 sensors have been
inserted and removed. Patients will undergo a physical
examination of all sensor insertion/removal sites. Device,
drug related and insertion/removal related adverse events
and serious adverse events will be documented. A blood
sample will be obtained from a subgroup of consenting
patients approximately 12 months post first insertion for

Dexamethasone testing.

Duration:

Approximately 36 — 48 months

Patient follow up:

Patients will return to the clinic at the end of life of each
sensor for exchange of the sensor in the opposite arm and

for routine follow up of their diabetes.
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3 APPLICABLE LEGISLATION, STANDARDS AND GUIDELINES

AIMD Active Council Directive 90/385/EEC.
90/385/EEC Implantable
Medical Device
Directive
ISO 14971 Risk Management | EN ISO 14971:2012 Application of risk
management to medical devices
MEDDEV 2.7.1 Guidance MEDDEV 2.7.1 rev 4 Clinical Evaluation: A
Guide for Manufacturers and Notified Bodies
MEDDEV 2.12/2 | Guidance MEDDEV 2.12/2 rev 2 Post market clinical
follow-up studies: A guide for manufacturers
and notified bodies
MEDDEV 2.12/1 | Guidance MEDDEV 2.12/1 rev 8 Guidelines on a
Medical Devices Vigilance System

4 SCOPE

This is an prospective, post market clinical follow-up (PMCF) intended to build upon the
strong safety and performance demonstrated in the EU pivotal study (PRECISE) and assess
the long term safety of the Eversense Continuous Glucose Monitoring (CGM) System after
repeated insertions based on data obtained in the post market phase as required by Annex

7 (section 1.4) of AIMD 90/385/EEC and further explained in MEDDEV 2.12.2 rev 2.

5 PURPOSE

The purpose of this prospective PMCF (registry) is to confirm the long term safety of the
Eversense CGM, which received CE mark in May 2016. Specific attention is focused on
whether patients have any adverse events as a result of repeated insertions over time,
that were not recognized during the PRECISE study as it involved single cycle of sensor

insertion/removal. A Post Market Clinical Follow-Up is required by regulatory authorities
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for devices that do not have long term follow up data at the time of gaining approval to

market in the European Union. This PMCF has been designed in accordance with MEDDEV
2.12.

The safety and performance of the Eversense CGM system was demonstrated during the
PRECISE trial for a maximum duration of up to 180 days with a single placement of two
sensors simultaneously, one per upper arm. The long term effects covering repeated
sensor placements were not evaluated during the Pivotal study, and this will be the basis
of the Post Market Clinical Follow-Up. The Eversense sensor includes a silicone ring that
elutes dexamethasone acetate in a controlled manner to reduce the inflammatory
response and improve sensor life and performance by reducing cytokine and white blood
cell response to the sensor. Use of dexamethasone in various forms is well established,
and this application is similar to the silicone ring that has been employed in pacing leads
over two decades. Long term safety through Identification of any unexpected adverse
events due to the multiple insertions over time of the Eversense sensor is the primary

guestion to be addressed in the Post Market Clinical Follow-Up.

6 PRODUCT DESCRIPTION AND INDICATIONS FOR USE

e The system includes 1) a small sensor inserted subcutaneously by a doctor, 2) a
removable smart transmitter worn over the sensor, and 3) a mobile app on a

handheld display (HHD) to display the glucose readings.

=
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Bluetooth 2
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N

Sensor Smart Transmitter Mobile App
(Inserted subcutaneously) (Worn externally over sensor) (Android or 10S platform)
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The Sensor, inserted subcutaneously, measures interstitial fluid glucose, and receives

power from and sends data to the Transmitter remotely. The Sensor has a silicone ring
component that contains a small amount of anti-inflammatory steroid drug
(dexamethasone acetate or DXA) that is eluted locally to reduce tissue inflammation

around the Sensor.

The Transmitter, worn externally over the inserted Sensor, is a reusable device that
powers the Sensor and wirelessly sends the sensor-measured glucose information to the
HHD for display through the MMA. The Transmitter is held in place with an adhesive patch

and is recharged using a commercially available power supply.

The MMA is a software application that runs on a HHD (e.g. Smartphone) for display of

glucose information.

Accessories to the System include insertion tools that are used by the physician for
insertion of the Sensor. See the instructions for use for a full description on how to use

the device.

6.1 Indications for Use

The Eversense CGM System is indicated for continually measuring interstitial fluid glucose
levels in adults with diabetes for the operating life of the sensor. The system is intended

to:

e Aid in the management of diabetes.
e Provide real-time glucose readings.
e Provide glucose trend information.
e Provide alarms for the detection and prediction of episodes of low blood glucose
(hypoglycemia) and high blood glucose (hyperglycemia).
The system is indicated for use as an adjunctive device to complement, not replace,

information obtained from standard home blood glucose monitoring devices.



Page 25 of 41

Diabetes Technology and Therapeutics
Real-World Safety of an Implantable Continuous Glucose Sensor over Multiple Cycles of Use: A Post-Market Registry Study (DOI: 10.1089/dia.2019.0159)

This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

25
7 PREVIOUS CLINICAL EXPERIENCE

Senseonics has performed several clinical studies with various configurations of the
Sensor, with no device or procedure related serious adverse events. The Pivotal trial was
conducted in 2014-15 in Europe (Germany, UK and The Netherlands) to collect clinical
evidence to support the conformity assessment, and that study experience is discussed

below.

7.1 EU Pivotal Study Design

This study was a prospective, single-arm, multi-center investigation to evaluate the
accuracy and safety of the Eversense CGM System in 71 adult subjects with diabetes

mellitus for periods up to 180 days. The study concluded in December 2015.

Each subject received a primary Sensor in the subject-selected upper arm, and a secondary
Sensor in the opposite arm. Both sensors were identical in configuration however the
secondary Sensor glucose values were blinded to the subjects throughout the entire

duration of the study.

Note: When comparing the results of the EU Pivotal to the proposed commercial launch
of the Eversense System, exposure to Dexamethasone was up to 4 times greater. Each

subject had 2 sensors inserted for up to twice the insertion duration (2 x 90 days).

This was a 11 visit study (screening, insertion, 3 daytime stays, 5 overnight stays, and end
of study follow-up). Blood draws for dexamethasone analysis were obtained at all visits
with exception of the end of study follow-up visit.

The primary safety objective was to demonstrate safety of the Eversense CGM System
over successive periods of 30 days of Sensor use through 180 days post-insertion by
measuring the incidence of device-related and procedure-related serious adverse events
(SAEs) during the investigation The secondary safety objectives were to evaluate the
incidence of all procedure-related and device-related adverse events (AEs) in clinic and
home use, and to evaluate the incidence of all adverse events, regardless of relatedness, in

clinic and home use.
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7.2 Safety Assessments

Safety was evaluated by examination of the insertion site at each in-clinic visit and
documentation of adverse events occurring in the clinic and during home use.

At each visit, adverse events that occur during the visit and that occurred during home use
since the previous visit were recorded and reported. Subjects were asked to provide
information on any hospitalizations that may have occurred due to hypoglycemia or
hyperglycemia events. Serum Dexamethasone levels were also tested at screening and at
all follow-up visits with the exception of the end of study follow-up visit.

Total number of in-vivo sensor days was 18,937.

Serum Dexamethasone levels were not detected in any subject with two sensors inserted
for a duration of up to 180 days. Serum Dexamethasone levels of all subjects were below
the detection limit (<2.00 ng/mL) at the screening visit, and all follow-up dexamethasone
lab results were also below the detection limit. Approximately 700 dexamethasone serum
measurements were made during the course of the study. The marketed device now has
one-fourth of the dexamethasone content that the subjects were exposed to during the

study.
Adverse Events

There were two reported sensor or insertion/removal procedure related infections in the
safety cohort, reaching resolution in no longer than 12 days. Considering 71 subjects with
two sensors each and 4 subjects having a sensor replaced, there were a total of 292 skin
incisions. The infection rate encountered was just 0.7%, far below the expected rate for
minor outpatient skin surgeries (2.29%); Futovan T, Grande D. Postoperative wound

infection rates in dermatologic surgery, Dermatol Surg. 1995 Jun:21(6) 509-14.

There were no Sensor or insertion/removal procedure related adverse events specific to
wound healing. There were two incidences of insertion site discomfort and two incidences
of insertion site redness, all of which resolved on their own within 10 days without

treatment.
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There was one instance of hematoma related to the procedure and there were several

instances of transmitter location redness or dermatitis, related to the use of the adhesive
patch to secure the transmitter to the skin. There was one instance each of Neuropathy,
forearm pain, vertigo and hypertension all listed as possibly related to the device and/or

procedure.

Safety Summary

This 71 subject study had a very low incidence of complications. Fourteen events in eleven
subjects were adjudicated by the Medical Monitor as either definitely related or possible
related to either the device or the procedure. One of the 14 was a minor infection that
resolved with a short course of antibiotics. The remaining complications were transient
skin irritations or discomfort that was self limiting and one hematoma after placement that

also resolved without treatment. No Sensors were removed due to complications.

8 RISK ANALYSIS

8.1 Residual Risks Associated with Repeated Insertions of the CGM Sensor

Hazard analysis and control has been performed as prescribed in relevant provisions of IEC
62304, 1SO 14971, and IEC 60601-1, in accordance with the requirements of ISO 13485.
Residual risks associated with the device included selected risks in the categories of
electromagnetic and thermal energy, biocompatibility, biologic, chemical and mechanical
factors and user error. All identified risks have been mitigated to an acceptance level by
various methods including software revision and re-validation, hardware design

modification, packaging and sterilization process validation and labeling revision.

Residual risks that we are seeking to retire are those related to long term, serial insertions
of multiple Sensors and very low dose dexamethasone acetate, eluted from the ring. As
the device is used to improve the treatment of diabetes and there is presently no cure, it is
expected that the patients could undergo multiple insertion/removal cycles in their

lifetime.
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The dexamethasone acetate containing silicone ring component of the sensor is designed

to release dexamethasone acetate in a controlled manner, over a very extended time
period, by allowing its slow elution from the sensor to the local tissue surrounding the
implant. The ring is composed of medical grade silicone impregnated with dexamethasone
acetate, very similar to the dexamethasone acetate containing silicone collar components
of cardiac pacing leads. The total dexamethasone acetate content of the sensor is £ 2mg,
similar to the use of two commercially available drug eluting leads of a dual chamber
pacing system, e.g. the Medtronic CapSureFix® Model 5076 pacing leads. Dexamethasone
acetate eluting silicone pacing leads have a decades long history of safe use and have
demonstrated safe drug release profiles [Singarayar et al, Pacing and Clinical
Electrophysiology, Vol 28,Issue 4, p 311-15, April 2005). Controlled release of
dexamethasone acetate from the Sensor has been similarly demonstrated through
measurement of Dexamethasone content from Sensors that were explanted from clinical
trials. The Dexamethasone acetate elutes in a controlled manner throughout the duration
of the longest implant time (180 days) with a steady-state elution rate of 1.8 ug
dexamethasone acetate per day. The lowest percent of drug remaining measured from
any device after explant was 72% of the labeled drug content (%LC), affording a total
delivered dose of 0.5mg for the entire 180 day implantation time. This is far below the
standard dose of injectable dexamethasone used for chronic inflammatory conditions.
Using dexamethasone acetate injections for muscle or joint inflammation as a comparator
with a standard dose of 8mg per injection repeated every 90 to 120 days it would take four
years of repeat sensor placement to reach the level of a single IM or intra-articular

injection.

Glucocorticoids including dexamethasone have wide application in the treatment of many
chronic diseases including rheumatoid arthritis, immunologic diseases, cancer, asthma,
glaucoma and others. Scientific literature has identified that there is a dose response curve
to adverse events. The side effect profile is dependent on dose, route of administration
and duration of treatment. High dose oral steroids 60-80mg/day for extended periods of
time carry the highest risk of side effects and long term health concerns. Local intra-

articular or intramuscular injectable steroids such as dexamethasone acetate have a much
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better safety profile and typically only cause temporary side effects near the site of

injection. They may include less than 1% incidence of skin atrophy or depigmentation,
very low rate of joint infection, flushing or when used in intra-articular spaces damage to
tendons. The dosage typically used for dexamethasone injections for treatment of
inflammation is between 4 and 8mg and can be repeated every 3 to 4 months as needed.
(Stephens MB and O’Connor FG, Am Fam Physician, 2008;78(8):971-976). These doses are
far in excess of the possible dose eluted from the Eversense Sensor but provide a guideline
for what to watch out for in patients using the device especially over extended periods of

time.

8.2 Risk Mitigation

This PMCF will be coordinated by Clinicians who are qualified by training and experience in

the treatment of diabetes mellitus.

Clinicians will be trained in the technique for Sensor insertion and removal. They will
examine the insertion site and all previous insertion sites during each in-clinic visit and
document any suspected adverse event including prior sites where the sensor has been
removed. Patients will be instructed to contact the clinic immediately upon any sign of

infection, extreme irritation, discomfort or any abnormality of the insertion/removal sites.

8.3 Risk-to-Benefit Rationale

The sponsor believes that all potential risk presented by the insertion and use of the
Eversense CGM System have been identified and mitigated. The risks of the PMCF have
been minimized and adequate testing, clinical training, safeguards, and safety monitoring
have been incorporated into the development of the device to further reduce any

potential harm to the patient.

The Eversense CGM System is a CE marked product, and it will be used in this PMCF per
the intended use. The PMCEF is a data collection that will allow the evaluation of long term
safety with repeated insertions of the Eversense device. The sponsor firmly believes that

the benefits of the device outweigh the potential risks posed.
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9 PMCF DESIGN

9.1 Primary objective

The primary objective is to demonstrate the long term safety of the Eversense CGM

System.

9.2 Primary endpoint

The rate of serious device-related, procedure-related, or drug (dexamethasone acetate)

related adverse events through approximately 4 sensor insertion/removal cycles

9.3 Secondary endpoints

The secondary endpoints are:

e The absence of serum dexamethasone after 4 sensor insertion/removal cycles

e The rate of serious adverse events attributed to the low dose exposure of
dexamethasone acetate over time at each sensor placement cycle through 4 sensor
insertion/removal cycles

e The rate of all serious device, procedure, or drug related AEs over time at each

sensor placement cycle through 4 sensor insertion/removal cycles.

9.4 Inclusion criteria

Patients may be included in the PMCEF if they fit the following inclusion criteria:
1. Patient has diabetes

2. Patient is 18 years or greater of age

9.5 Exclusion criteria

Patients may not be included in the PMCEF if they fulfil the following exclusion criteria:
1. Patient will require a planned MRI during planned sensor wear
2. Patient is critically ill or hospitalized

3. Patient has a known contraindication to dexamethasone or dexamethasone acetate
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4. Patients requiring intravenous mannitol or mannitol irrigation solutions

5. Patients who are pregnant

The Eversense CGM System has not been tested in the following populations: women
who are pregnant or nursing, people under the age of 18, critically ill or hospitalized
patients, people receiving immunosuppressant therapy, chemotherapy or anti-

coagulant therapy, those with another active implantable device, e.g., an implantable

defibrillator (passive implants are allowed, e.g., cardiac stents), those with known
allergies to or using systemic glucocorticoids (excluding topical, optical or nasal, but

including inhaled).

10  VISIT SCHEDULE

Visit Number 1 2 3 4 5
Follow | Follow- | Follow- | Follow-
Visit Type AP
Participatio _up up up up/Exit
n Start
Sensor Insertion X X X X
Sensor Removal X X X X
Safety
X X X X X
evaluation
Blood sample
for
X
Dexamethasone
testing™®
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*Once 46 patients have been sampled, no further samples will be collected.

The data collected in this prospective PMCF will be analyzed in an interim report once 100
patients have reached 3 months, 6 months and 12 months. A final analysis will be done
when 100 patients reach 24 months follow up. No patients will be identified in the
information sent to Senseonics, instead each patient will be assigned an identification

number.

Patients will be trained on the use of the device. This training informs the patients that
they must contact their physician if there are any problems with the insertion site or if
they have any health-related problems. This information, as well as contra-indications

whilst using the device, is contained in the instructions for use.

The data collected in this PMCF will be transferred after de-identifying patient information
to Senseonics. Senseonics will not be able to identify any of the patients from whom the

data are collected.

Follow up visits are anticipated at 3-6 month intervals, as per standard medical practice. A
sensor removal and reinsertion in the opposite arm will be arranged once the current
Sensor reaches its end of life.. A tracking of the devices inserted and removed will be kept

for all patients in the PMCF.

10.1 Safety Assessments

Safety will be evaluated by examination of the sensor sites at each in-clinic visit and
documentation of adverse events occurring in the clinic and during home use. At each
visit, adverse events that occur during the visit and that occurred during home use since
the previous visit are to be recorded and reported. Patients will be asked to provide

information on:

e Any hospitalizations that may have occurred due to hypoglycemia or hyperglycemia
events
e Any changes in systemic immune function. This includes any local or systemic

infections and any problem with wound healing independent of location.



Page 33 of 41

Diabetes Technology and Therapeutics
Real-World Safety of an Implantable Continuous Glucose Sensor over Multiple Cycles of Use: A Post-Market Registry Study (DOI: 10.1089/dia.2019.0159)

This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

33
Assessments of the sensor implantation and explant sites will take place by the clinician at

each placement with physical exam and documentation. The exam will include current
and all previous sensor sites as well as the surrounding area to capture any skin reactions
resulting from attachment of the transmitter to the skin. These potential events include

but are not limited to:

e Adhesive Patch Location Site — Irritation including redness, excoriation or ulceration
e Sensor Location Site — Pain/Discomfort
e Sensor Location Site — Redness
e Sensor Location Site — Infection
e Skin atrophy (thinning of the skin as compared to adjacent skin) over the Sensor
e Skin depigmentation (loss of coloration as compared to adjacent skin) over the
Sensor
e Prolonged wound healing of incision after insertion or removal (beyond expected
5-7days)
In the event that any potential changes as a result of the sensor or transmitter are
identified that in the opinion of the healthcare professional are repeating and worsening
over time and could possibly be attributed to steroid exposure, a blood level of

dexamethasone will be obtained.

At each visit, adverse events that occur during the visit and that occurred during home use
since the previous visit will be recorded and reported. Patients will be asked to provide
information on any hospitalizations that may have occurred. All clinic visits are as per

routine practice for care of patients with diabetes.

10.2 Criteria for Patient Discontinuation

A patient may discontinue use of the device if they decide not to receive a new Sensor,

when the old one reaches end of life or is removed.

A patient who exhibits adverse event(s) as a result of unresolved infection with normal
course of antibiotics or presumed result of dexamethasone acetate exposure will have the
sensor removed and be exited from the PMCF for safety reasons. These patients will be

included in the PMCF report.
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If a patient decides to discontinue the use of the Eversense System at any point, the

reason for the discontinuation will be captured and tracked in the PMCF reports.

11 STATISTICAL PLAN

Samples Size Justification:

To demonstrate long term safety, the rate of serious device or procedure or drug related

AEs at 12 months post initial implant will be tested using the following hypothesis:

Ho: Rate of serious device or procedure related AE at 360 days > 8%

Ha: Rate of serious device or procedure related AE at 360 days < 8%

A one sample, 1 sided, non-inferiority margin based on binary (proportion outcome) was
used to determine the sample size. An underlying rate of serious device, procedure or
drug related AE was calculated at 2%. Based a non-inferiority margin of 6%, 80% power
and a one- sided alpha of 0.025 a sample size of 107 patients was deemed adequately
powered to test the hypothesis set. The sample size was estimated using PASS 14 (NCSS,
LLC, Kaysville, UT, USA).

The underlying rate of 2% was estimated by rounding up the one-sided 95% upper
confidence bound of the pooled available data from the CE Mark trial and unpublished

data from the IDE trial (see Table 1).
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Table 1. Summary of serious device, procedure, or drug related adverse events using the

Eversense continuous glucose monitoring device.

Source Number | Number that experienced | Upper 1-sided 95%
of serious device or Exact Biomial
patients | procedure or drug related | Confidence Bound
AE

Original 71 patient CE Mark 71 0 (0%) 4.1%

trial

Unpublished data from IDE 90 1* (1.1%) 3.3%

trial

Total 161 1 (0.6%) 1.8%

*Device was implanted too deep and required an additional procedure to remove it.

Currently there are no implantable devices for continuous glucose monitoring that would
be similar and easy to compare to Eversense CGM System. The non-inferiority margin of
6% was selected to ensure an adequate minimum sample size of at least 100 patients at 1

year.

The sample size was calculated using a binomial approach, but the actual analysis that is
based upon survival Kaplan Meier estimate at 360 days will include far more than 107
patients (all patients participating at the time with any follow-up data will be included) and
the power is expected be higher than 80%. Once 100 patients have reached their 1 year

follow-up the analysis for the primary objective will be performed.

For this summary, “related” will be defined as an AE classified as “Definitely” or “Probably”
related to the procedure or device as specified in Section 15.5 Classifications of “Probably
Related and Possibly Related” will undergo review and adjudication to “Related”,

“Unrelated” or “Unable to determine” by Senseonic’s Medical Experts.

To addresss concerns regarding the possible presence of Dexamethasone, patients will be
tested at 12 months for the presence of a detectable level of Dexamethasone. To date,

there have not been any detectable levels of Dexamethasone in any testing. If the
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assumed freedom from the drug is near 100% (99% for sample size calculation purposes), a

sample size of 46 patients is adequate to demonstrate with at least 88% power, a one-
sided alpha and a performance goal of 90% that the freedom from presence of <chemical>

is greater than 90%.

Ho: Freedom from (chemical) at 360 days < 90%

Ha:  Freedom from (chemical) at 360 days > 90%

If the sample size is 46, more than a single detection of Dexamethasone at 12 months

would be failure.

Blood sample will be requested from patients who complete 12-months on the device
(and not make it mandatory) and once we have 46 patients who agree to provide their
sample, then the blood sampling will be stopped as adequate amount of data would have
been collected for the serum dexamethasone endpoint.

Analysis Cohort:

All patients that receive an implant of the sensor will be included in this summary.

Statistical Analyses:

A Kaplan Meier survival analysis will be used to estimate the rate of patients experiencing
a serious device or procedure related AE at 360 days post insertion along with the
accompanying 95% 2-sided confidence intervals (using the Greenwood method for
calculating standard error) for the primary safety endpoint. If the value of the upper 95%
Cl bound at 360 days is less than 8%, we will reject the null hypothesis and conclude that

the sensor is safe and has demonstrated longer term safety.

As the official analysis for the primary endpoint will use Kaplan Meier estimates, there will
not be any imputations for missing data. All available data will be summarized.
Summaries of lost to follow-up and withdrawal from the PMCF will be included in PMCF

reports.
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The secondary endpoints are exploratory in nature, hence these endpoints are not

powered. The patients will be monitored through 24 months, and once 100 patients have
reached 24 months, then their data will be summarized. These patients will include all the
remaining patients from the group of 100 patients included in the primary endpoint

assessment, and others will be added to make up for any dropouts/attrition.

Kaplan Meier estimates and the 95% 2-sided confidence interval will be used to provide
estimates of the primary safety endpoint at each insertion/removal cycle through 4 sensor
insertion/removal cycles for the primary endpoint and the secondary endpoint of time to

serious drug related AEs.

Additionally, all collected AEs will be summarized including count of AEs and count and
proportion of patients experiencing each type of AE by seriousness and by device,

procedure, or drug relatedness.

12 DATA MANAGEMENT

All data will be collected from a combination of sales and post-market surveillance data.
The physicians will have the option to report adverse events on the PMCF form, in addition
the post-market surveillance and vigilance reporting system will be used for capturing all
events. These forms will be scanned and emailed to Senseonics within approximately 2
weeks of the patient visit taking place. All data will be de-identified so that it will not be
possible to identify a patient at any participating clinical center. Senseonics will ensure that
all patients inserted with a Sensor are participating in the PMCF by tracking the patient ID

number with the sensor serial number.
Data collected will include the following:

e Patient ID number

e Date of Sensor insertion/Sensor removal, Sensor serial number, Transmitter serial
number

e Adverse events related to the drug, procedure or device itself

e Dates of follow up visits
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13 APPROVAL OF THE PMCF PLAN

This PMCF is a prospective registry. Nothing will be done outside of routine practice or

outside of the instructions for use for the Eversense device.

Amendments to the plan will be subject to change control, review and acceptance by the

treating physician.

14 STATEMENTS OF COMPLIANCE

The PMCF will be conducted in compliance with the plan, the Declaration of Helsinki,
MEDDEV 2.12-1 and MEDDEV 2.12-2 and applicable local requirements for a prospective,
data collection PMCF.

15 ADVERSE EVENTS, AND ADVERSE DEVICE EFFECTS

15.1 Definitions - Adverse Events and Adverse Device Effects

Adverse Event: any untoward medical occurrence, unintended disease or injury, or
untoward clinical signs (including abnormal laboratory findings) in patients, users or other

persons, whether or not related to the medical device.

Adverse Device Effect: adverse event related to the use of a medical device.

15.2 Device Deficiencies

Device Deficiency: inadequacy of a medical device with respect to its identity, quality,

durability, reliability, safety or performance.

15.3 Serious Adverse events (SAEs) and Serious Adverse Device Effects (SADEs)

Serious adverse event (SAE): an adverse event that

1. ledto death,

2. led to serious deterioration in the health of the patient, that either resulted in
a. a life-threatening illness or injury, or
b. a permanent impairment of a body structure or a body function, or

c. in-patient or prolonged hospitalization, or



Page 39 of 41

Diabetes Technology and Therapeutics
Real-World Safety of an Implantable Continuous Glucose Sensor over Multiple Cycles of Use: A Post-Market Registry Study (DOI: 10.1089/dia.2019.0159)

This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

39
d. medical or surgical intervention to prevent life-threatening illness or injury or

permanent impairment to a body structure or a body function,
3. led to fetal distress, fetal death or a congenital abnormality or birth defect.
The definition of an SAE per national regulations of the site will be used if different from
the above. Reporting rules for the local authorities according to local law will also be

applied and in accordance with the vigilance reporting procedure for Senseonics.

Serious adverse device effect (SADE): adverse device effect that has resulted in any of the

consequences characteristic of a serious adverse event.

15.4 Unanticipated Adverse Device Effects

Anticipated serious adverse device effect (ASADE): is an effect which by its nature,

incidence, severity or outcome has been identified in the risk analysis report.

Unanticipated serious adverse device effect (USADE): serious adverse device effect which
by its nature, incidence, severity or outcome has not been identified in the current version

of the risk analysis report.

15.5 Relation to Device or Procedure

The potential relationship of the event to the device or procedure will be based on the

following definitions:
Not related

An adverse event for which sufficient information exists to indicate that there is no causal
connection between the event and the device or procedure. The adverse event is due to
and readily explained by the patient’s underlying disease state or is due to concomitant
medication or therapy not related to the use of the device or the procedure. In addition
the adverse event may not follow a reasonable temporal sequence following the

treatment procedure.
Possibly related

There is a reasonable possibility that the adverse event may have been primarily caused by

the device or procedure. The adverse event has a reasonable temporal relationship to the



Diabetes Technology and Therapeutics
Real-World Safety of an Implantable Continuous Glucose Sensor over Multiple Cycles of Use: A Post-Market Registry Study (DOI: 10.1089/dia.2019.0159)

This paper has been peer-reviewed and accepted for publication, but has yet to undergo copyediting and proof correction. The final published version may differ from this proof.

Page 40 of 41

40
use of the device or the procedure and follows a known or expected response pattern to

the device or procedure, but alternative etiology is equally or more likely compared to the

potential relationship to the use of device or the procedure.
Probably related

There is a reasonable probability that the adverse event may have been primarily caused
by the device or procedure. The adverse event has a reasonable temporal relationship to
the use of the device or the procedure and follows a known or expected response pattern

to the device or procedure.
Definitely related

The adverse event has a strong causal relationship to the device or procedure. The adverse
event follows a strong temporal relationship to the use of device or the procedure, follows
a known response pattern to the device or procedure, and cannot be reasonably explained

by known characteristics of the patient’s clinical state or other therapies.

Every effort should be made to determine the cause of each adverse event, because a
judgment must be made as to the relationship to the device or procedure. If a clinician or
the medical monitor cannot assign a causality category the event will be considered

possibly related for reporting and analysis.

15.6 List of anticipated adverse events

The following risks are potential anticipated risks associated with the device and

procedure to insert/remove the device:

e Adhesive Patch Location Site — Irritation including redness, excoriation or
ulceration

e Sensor Location Site — Pain/Discomfort

e Sensor Location Site — Redness

e Sensor Location Site — Infection

e Skin atrophy (thinning of the skin as compared to adjacent skin) over the

Sensor
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Skin depigmentation (loss of coloration as compared to adjacent skin) over

the Sensor

Prolonged wound healing of incision after insertion or removal (beyond

expected 5-7 days)

[ ]
SUSPENSION OR PREMATURE TERMINATION OF CLINICAL INVESTIGATION

16
The PMCF may only be terminated prematurely for safety reasons.
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