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SUMMARY OF THE PROTOCOL 

Title of the 
study 

Demonstration Study of the Interest of the MEDTRUM A7+ TouchCare Insulin Patch Pump Versus 
INSULET Omnipod® Patch Pump   

Developer MEDTRUM France 

Principal 
Investigator 

Pr Alfred PENFORNIS 
Head of the Endocrinology, Diabetology and Metabolic Diseases Department at the Centre 
Hospitalier Sud-Francilien in Corbeil-Essonnes (91), France 

Scientific 
Committee 

- Pr Alfred PENFORNIS, Endocrinology, Diabetology and Metabolic Diseases Department of the 
Centre Hospitalier Sud-Francilien de Corbeil-Essonnes (91) 

- Dr Vincent MELKI, Diabetology, Metabolic Diseases and Nutrition Department, Rangueil Hospital, 
Toulouse (31) 

- Dr Jennifer ALLAIN, Endocrinology and Metabolic Diseases Department, Hôpital d'Instruction des 
Armées Begin, Saint-Mandé (94) 

Medical device 
under study 

The A7+ TouchCare® Insulin Management System (MEDTRUM) insulin pump. 
CE mark n° HD 601 357 110001 of 19/02/2019 (TUV Rheinland). 

Alternative to treatment with multi-daily insulin injections (basal-bolus regimen) for patients with 
insulin-requiring type 1 or 2 diabetes. 

Comparator Omnipod® (INSULET) which is reimbursed in France and registered on the LPPR under brand name 
since 23/02/2016. 

Type of study Randomized, open-label, two-group, parallel, 1:1, national, multicenter, prospective clinical trial 
with a non-inferiority methodology versus the reimbursed comparator already used by the patient 
for insulin administration. 

Rationale for 
the study 

 

The treatment of patients with type 1 diabetes and type 2 insulin-requiring diabetes is based on insulin therapy 
that mimics the physiological secretion of the pancreas through a basal/bolus regimen, obtained either by 
multi-injections or by pump. The objective of this basal/bolus regimen is to approach normoglycemia in order 
to prevent : 
- in the long term, chronic complications of diabetes; 
- In the short term, acute complications of diabetes that are metabolic emergencies (including coma): related 
either to hyperglycemia associated with ketoacidosis or hypoglycemia. 
Diabetes is a serious disease because of its complications. However, these complications can be prevented 
and/or mitigated with sustained metabolic control of blood glucose. This control aims to achieve an A1C level 
of less than 7 or 7.5% (the percentage being different depending on the recommendation and the type of 
patient) without increasing hypoglycemic episodes. A position paper from the Société Francophone du Diabète 
published in 2009 states that external insulin pumps have proven their effectiveness for years as an intensive 
treatment of diabetes by improving glycemic control and reducing hypoglycemia.  
 
Overall, the indications for pump therapy can be summarized as follows: 
- need for an intensive program (at least 3 injections per day, 3 self-monitoring of blood glucose per day) 
- poor glycemic control despite intensive treatment (A1C > 7.5%, 2 episodes of severe hypoglycemia or 
unexplained coma within a year and/or 4 moderate hypoglycemia per week)  
- variability of insulin requirements. 
Absolute contraindications are rare and include severe psychiatric disorders, rapidly progressing ischemic or 
proliferative retinopathy (prior to laser treatment), and high magnetic field exposure. 
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In the current decades, there have been several innovations in diabetes management. Pumps have become 
smaller, less invasive and easier to use. They also have the potential to have sensors and algorithms built into 
them to be part of a loop that should lead, in the longer term, to an artificial pancreas.  
In addition, the latest models of so-called "patch-p pumps" can detect an early occlusion resulting in the 
absence of insulin injection. All pumps are built with an occlusion alarm, but it often goes off too late on 
conventional pumps. The long catheters of conventional pumps have some elasticity, which means that they 
can expand, storing insulin and thus delaying the moment of "hyperpressure", which is triggered only when 5 
to 7 units of insulin have not been delivered. This delay can be dangerous, especially for children. In the new 
patch pump design, this alarm is more immediate in case of occlusion due to the absence of a catheter. 
 
Today, in France, there are two types of insulin pumps for continuous external subcutaneous infusion (CSII): 
1.  the so-called "durable" insulin pumps (also called "conventional") which deliver insulin continuously using a 
tube and an external catheter. These models are listed on the LPPR (Liste des Produits et Prestations 
Remboursables) on a generic line. The LPPR provides for the reimbursement of insulin pumps and consumables 
by means of complete packages. The conditions for registration of portable insulin pumps and associated 
services are set by decree. 
 External insulin pumps, called "patch pumps", which cannot be reused and are designed without external 
tubing. These patch pumps also deliver insulin continuously, but the insulin delivery system itself is not durable 
and is managed by a remote control - a PDM (Personal Diabetes Manager). This type of device does not include 
external tubing and does not require the installation of a catheter. The insulin delivery reservoirs adhere to the 
skin with an adhesive patch that lasts 3 days. They are changed regularly but do not require long-term 
maintenance. The absence of tubing reduces the number of catheter and tubing incidents (skin tolerance, 
obstruction). In addition, they allow for early detection of occlusion and these systems are lighter, allowing for 
less clutter and more daily comfort. These models are listed on the LPPR under their own name (brand).  
The LPPR provides for the reimbursement of insulin pumps and services associated with their installation, 
monitoring and training. The conditions for registration of insulin pumps and associated services are also set 
by decree. 
The available epidemiological data do not allow for a precise determination of the target population. According 
to CNAMTS databases, the average number of patients using an external insulin pump was estimated at 41,600 
in 2013, with an 18% increase over the previous year. 
Insulin pump administration has a different penetration rate depending on the type of diabetes and age group 
(estimated penetration rate in adults: 16%, in children: 50%). However, while penetration is increasing more 
rapidly with newer devices, there is still a drop-off each year. Indeed, if we consider the SNITEM (Syndicat 
National de l'Industrie des Technologies Médicales) data combined with the above sources, we can estimate 
the population of patients treated with external insulin pumps at about 50,000 patients in 2019. 
 

 

Objectives 

• Main Objective: 
The primary endpoint is the estimate of HbA1c based on the mean of continuous glucose 
measurements obtained over the past 10 weeks for each pump use. 
 
The patient's glucose level (averaged over 10 weeks in each arm) will be calculated from 
measurements automatically recorded by a Continuous Glucose Measurement sensor that the 
patient already uses: the FreeStyle Libre (Abbott). 
 

• Secondary Objectives:  
o HbA1c values measured at the medical and biological laboratory at the beginning and end 

of the study 
o Glucose measurements (minimum, maximum, mean/median, standard deviation, out-of-

range value, time in range[ Time in Range] , variability) 
o Glycemic events (hypo- and hyperglycemia - as defined by the ADA, coma, other 

complications) 
o Skin and general tolerance 
o Technical incidents with the device 
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o Overall patient satisfaction, out of the total study population, in each arm and the 
comparison between the two arms 

o Insulin treatment compliance  
 

Study 
population 

Type 1 or 2 diabetic patients already equipped with an Omnipod® insulin patch pump (Insulet) 
and a FreeStyleLibre® blood glucose sensor (Abbott). 

Number of 
patients 

75 diabetic patients (type 1 & 2) recruited in 3 months. 
 

Duration of 
follow-up per 
patient 

3 months from randomization. Follow-up visits at 4 weeks and 12 weeks.  
Patients randomized to the control arm (Omnipod) will be allowed to use an A7+Touchcare® pump 
for 1 full month after the 3-month visit if they wish, to facilitate recruitment by the centers and to 
allow for a satisfaction measure for both pumps. 

Number of 
centers 

8 centers in France (CHU and CHG). 

Inclusion and 
exclusion 
criteria  

Inclusion criteria 
• Patient with type 1 or type 2 diabetes, 18 years of age and older 
• Patient already equipped with an Omnipod® insulin patch pump (Insulet) and a 

FreeStyleLibre ® blood glucose sensor (Abbott). 
• A1C >= 6.5% to <= 9.5% 
• Treated with any type of rapid insulin except FIASP (which can be substituted as needed) 

with 60 IU maximum per day (no use of insulin supplements by pen injector allowed). 
• Patient able to receive and understand study information, give written informed consent, 

and readily participate in the study. 

 
Exclusion Criteria 

• Patient already participating in another study 
• Patient under the protection of the court or under guardianship or curatorship 
• Type 2 diabetic patient requiring a daily dose of insulin greater than 60 IU per day 
• Patients unable to continue using an insulin pump for reasons such as: severe psychiatric 

disorders, rapid progression of ischemic or proliferative retinopathy prior to laser treatment, 
exposure to magnetic fields 

• Patient allergic to nickel or adhesive 
• Patient not affiliated to a social security system   
• Pregnant or breastfeeding woman 
• Or any other criteria as determined by the investigator. 
 

Primary 
endpoint 

The primary end point is the estimation of HbA1c from the mean of continuous glucose 
measurements obtained during the last 10 weeks of follow-up. 

Glucose measurements will be derived from continuous measurements obtained with the FreeStyle 
Libre sensor, and extracted from the application provided by the manufacturer (already used in 
routine) and reported by the investigator in the eCRF.  

Secondary 
endpoints 

o HbA1c measurements at D0 and 3M (lab values)  
o Glucose measurements (minimum, maximum, mean/median, standard deviation, off-target 

values, time in range, variability) 
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o Glycemic events (hypo- and hyperglycemia -ADA definition, coma, other complication) 
o Skin tolerance and overall tolerance 
o Technical incidents with the device 
o Overall patient satisfaction, out of the total study population, in each arm, and comparison 

between arms 
o Compliance with insulin treatment 

Randomization 
Method  

Randomization using e-CRF. 
It will determine the type of pump to be used in the study (Omnipod® or A7+Touchcare®). 

Description of 
the devices 

The Medtrum A7+ TouchCare® Patch Pump is indicated for the continuous subcutaneous delivery of 
insulin at fixed and variable rates for the management of diabetes in insulin-dependent patients. The 
pump is one component of a complete system: the Medtrum A7+ TouchCare® Insulin Management 
System, indicated for patients with diabetes (2 years and older). The complete system includes (in 
addition to the pump) a sensor that provides continuous glucose monitoring (CGM) by measuring glucose 
levels in the interstitial fluid. This combination also includes algorithms that allow for alerts (detection of 
hypoglycemia and hyperglycemia) and automatic suspension of insulin administration to prevent 
hypoglycemic episodes. 

The A7+ TouchCare® pump is a Class IIB medical device. 

The medical device is composed of: 

- A pump base containing the electronic elements and a system for attaching to the insulin 
reservoir. This base allows the storage of programs and injected doses in memory. 

- A "personal remote control" of the pump (or Personal Diabetes Manager -PDM-) with a color 
touch screen. The PDM controls the pump and delivers insulin continuously (wireless radio 
frequency transmission). It can record data for the last 90 days. 

- The removable part of the pump consists of insulin reservoirs (adhesive consumable that can be 
worn for up to 3 days) that can hold 200 units of insulin. 

This pump features a bolus calculator, a technology that has been used in pumps for many years. It is a 
deterministic system. 

The hypoglycemia or hyperglycemia prediction algorithms built into the pump will be disabled during 
the study.  

Pump data can be shared with healthcare professionals and caregivers through a mobile application 
(Medtrum EasyTouch®) and a web portal (EasyView®). 

Conduct of the 
study and 
procedures 

Site recruitment procedure 
• Feasibility of the study by the center, validation of the potential to recruit patients in 3 

months, previous experience of participation in a clinical trial. 
• On-site training by a qualified Medtrum representative on the use of the 2 pump models 

and the sensor provided to patients, to the center's investigation team (physicians, nurses, 
CRAs). 

 
Patient recruitment procedure 

• Offer to patients seen in the clinic or hospital to participate in the study if they meet the 
study eligibility criteria, with an information and informed consent form (see V0) 

• Planned short-term consultation after a cooling-off period (7 days) to sign consent and 
randomize the pump to be used by the patient, and to train the patient in its use (V1 visit). 

• In the Omnipod arm, patients will continue to use their usual treatment: their FreeStyle Libre 
sensor and their Omnipod pump (to minimize the risk of error by using 2 identical pump and 
sensor models). 
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•  In the Medtrum arm the active group, all consumables will be provided for the duration of 
the study in: That is, the Medtrum pump and its consumables. They will be recovered at the 
end of the study. 

 
Chronology of the visits 

• Visit V2: after 4 weeks of use of the pump to evaluate the results and the conditions of use;. 
• Visit V3: after 12 weeks of pump use to evaluate the results at the end of the study; 
• Patients in the Omnipod group will be able to use the Medtrum pump for 1 month after the 

3-month visit (V3). This will allow us to measure satisfaction with the use of both pump 
models. 

 
Glycemic measurements 

Glucose measurements from the FreeStyle Libre sensor and insulin delivery information from the 
two patch pumps will be integrated into the study database by the center's investigative team, 
using software provided by the manufacturers. 

Data collected  Inclusion visit (V1) 
o Signature of informed consent 
o Socio-demographic data 
o Age of diabetes, type, start of insulin therapy 
o HbA1c at time of current pump prescription 
o Current pump model 
o Patient satisfaction 
o Type of insulin 
o Last HbA1c measurement  
o Glycemic parameters 
o Number of major glycemic events (ADA definition) in the past month, in the past 6 months 
o Randomization of the pump model 

First follow-up visit (V2): 4 weeks  
o Local tolerance and any adverse events 
o Time-stamped recording of blood glucose values and events, hypo- and hyperglycemia, 

insulin doses administered.  
o Glycemic parameters 
o Technical incidents with the device (catheter occlusion, alarms, detachment, pain, etc.) 
o Patient satisfaction 

End of study visit (V3): 12 weeks  
o Local tolerance and any adverse events 
o Time-stamped recording of blood glucose values and events, hypo- and hyperglycemia, 

insulin doses administered.  
o Glycemic parameters 
o Technical incidents with the device (catheter occlusion, alarms, detachment, pain, etc.) 
o Patient satisfaction 

 
An additional 1 month of testing for the Omnipod group = V4 visit at month 4 to assess their 
satisfaction after using the Medtrum pump. 

o Local tolerance and any adverse events 
o Time-stamped recording of blood glucose values and events, hypo- and hyperglycemia, 

insulin doses administered.  
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o Glycemic parameters 
o Technical incidents with the device (catheter occlusion, alarms, detachment, pain, etc.) 
o Patient satisfaction 

 
Vigilance 
management 

Expected complications of pump use in the study. 

All events that occurred during the study: medical device incident, serious or non-serious adverse 
event, serious or non-serious adverse event related to insulin injection. 

Risk 
assessment 

Each patient is already using an insulin pump at the time of inclusion in the study. The use of another 
pump model (CE marked and already used in other countries) does not present any additional 
potential risk. 

Justification of 
the number of 
subjects 
needed 

The objective of a non-inferiority study is to demonstrate that the mean difference between the 2 
devices remains small and clinically insignificant. 

The average blood glucose level achieved in real life with the Omnipod pump is 7.8% according to 
the experience of the three centers in the scientific committee of the study, which is consistent with 
the literature. We can assume that the average blood glucose level on the Medtrum pump is the 
same as on the Omnipod pump. 

Setting the ∆ threshold for non-inferiority at +0.4%, in accordance with FDA guidance (Guidance for 
Industry Diabetes Mellitus (Developing Drugs and Therapeutic Biologics for Treatment and 
Prevention), if the upper bound of the IC95% difference between the 2 pumps (Medtrum-Omnipod) 
exceeds ∆ (i.e., 0.4), non-inferiority will not be demonstrated. 

Otherwise, the superiority of the Medtrum pump over the Omnipod pump can be tested, with a ∆'  
threshold set at -0.3%. 

Based on these assumptions, based on the so-called "Less is better" design with α = 2.5%, β = 20%, 
and a standard deviation (SD) set at 0.55, the calculation of the necessary number of (analyzable) 
subjects is 60 patients (30 in each group).  
Assuming that 20% of patients cannot be analyzed (major discrepancies, missing data, lost to follow-
up), the number of patients to be randomized is 75. The number of centers to be recruited in 3 
months maximum is 6. 
 
To confirm our standard deviation hypothesis, a descriptive analysis of the baseline HbA1c data 
for the entire population will be performed blinded at the end of the inclusion period. If a large 
difference from our hypotheses is found, the sample size will be recalculated to maintain 80% 
statistical power for this study. 
 

Statistical 
analysis 

Data processing and statistical analysis will be carried out by the service provider, Axonal-Biostatem. 

The statistical analyses will be described in a Statistical Analysis Plan (SAP) validated by the Sponsor 
and the Scientific Committee, prior to the freeze-in.  

Statistical analyses will be performed after baseline freezing of the data with SAS® software (SAS 
Institute, NC, Cary, USA), version 9.4 or later. 

Demographic and efficacy/performance analyses will be performed in the ITT population. The 
primary endpoint will be analyzed in PP (Per Protocol) and then validated in the ITT (intention to 
treat) population. The safety analyses will be performed in the safety population.  

For quantitative variables, the usual statistics (n, missing n, mean, standard deviation (SD), median, 
first and third quartiles (Q1 and Q3), minimum and maximum) will be presented. IC95% may be 
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presented if relevant (especially for the primary endpoint). 

For categorical variables, the usual statistics (n, missing n, frequency and percentage) for each 
modality will be provided. 

Descriptive statistics will be provided in aggregate and by pump group.  

The type 1 error, α, is set at 5% when the tests used will be two-sided (superiority) and α will be set 
at 2.5% when the tests will be one-sided in the case of Noninferiority (IC95%). 

Analysis of the main objective 

The non-inferiority analysis will be produced via an Ancova or mixed model on the Per-Protocol 
population and then on an intention-to-treat basis. 

If non-inferiority is demonstrated, a superiority analysis will be conducted. 

Analysis of secondary objectives 

The secondary criteria will be described and then be the subject of mixed or Ancova models. 

A non-inferiority analysis on HbA1c data and superiority analyses on Time in range, number of 
glycemic events, patient satisfaction will be performed. 

Regulatory 
framework 

ID-RCB number, CPP opinion, CNIL MR001 and RGPD compliance, information to the ANSM, approval 
of investigator contracts by the CNOM, transparency obligations 

Logistics CRO Axonal-Biostatem (Nanterre, France) 

Study schedule Regulatory submissions (PPC): October 2019 
Estimated date for obtaining all agreements: December 2019 
Implementation of the centers: January to October 2020 
Patient Recruitment:  January to November 2020 
Last patient visit: March 2021 
Final base freeze: June 2021  
Results on primary endpoint: September 2021 
Validated clinical report: December 2021 
Total duration of participation for each center = 7 months 
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ABBREVIATIONS 
 
ANSM National Agency for the Safety of Medicines and Health Products 
ARC Clinical Research Associate 
ATC Anatomical, Therapeutic and Chemical Classification 
BPC Good Clinical Practices (ISO 14155) 
GMP Good Manufacturing Practices 
CNIL National Commission for Information Technology and Civil Liberties 
CNOM National Council of the Order of Physicians 
CPP Committee for the Protection of Persons 
CRO Company Provider (Contract Research Organization) 
eCRF Electronic Case Report Form 
EI Undesirable Event 
EIG Serious Adverse Event 
EIGI Unexpected Serious Adverse Event 
SD Standard deviation 
EVA Visual Analog Scale 
FAS Full Analysis Set 
HAS High Authority for Health 
HbA1c Glycated Hemoglobin 
ITT Intent-to-treat 
J Day 
M Month 
MEdDRA Regulatory Medical Dictionary 
NRS Numerical scale score (0 to 10) 
PP Per Protocol 
PT Preferred Term 
Q Quartile 
QoL Quality of Life 
RGPD European General Data Protection Regulation (GDPR) 
RIPH Research Involving the Human Person 
SOC Organ System Classification 
WHO World Health Organization 
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« MEDINPS » study: Demonstration Study of the Interest of the MEDTRUM 
A7+ TouchCare Insulin Patch Pump Versus INSULET Omnipod® Patch Pump   

 

1 INTRODUCTION 
1.1 INTRODUCTION AND RATIONALE FOR THE STUDY 
The treatment of patients with type 1 diabetes and some type 2 diabetics is based on insulin 
therapy that mimics the physiological secretion of the pancreas through a basal/bolus 
regimen, obtained either by daily multi-injections or by external insulin pump. The objective 
of this basal/bolus regimen is to approach normoglycemia in order to prevent : 

- in the long term, chronic complications of diabetes; 

- in the short term, acute complications of diabetes which are metabolic emergencies 
(including coma): related either to hyperglycemia and ketoacidosis or to hypoglycemia. 

Diabetes is a serious disease because of its complications. However, these complications can 
be prevented and/or mitigated with sustained metabolic control of blood glucose. This 
control aims to achieve an A1C level of less than 7 or 7.5% (the percentage being different 
depending on the recommendation and the type of patient) without increasing hypoglycemic 
episodes. A position paper from the Société Francophone du Diabète published in 200914 
states that external insulin pumps have proven their effectiveness for years as an intensive 
treatment of diabetes by improving glycemic control and reducing hypoglycemia.  

Overall, the indications for pump therapy can be summarized as follows: 

- need for an intensive program (at least 3 injections per day, 3 self-monitoring of blood 
glucose per day) 

- poor glycemic control despite intensive treatment (A1C > 7.5%, 2 episodes of severe 
hypoglycemia or unexplained coma within a year and/or 4 moderate hypoglycemia per week)  

- variability of insulin requirements. 

Absolute contraindications are rare and include severe psychiatric disorders, rapidly 
progressing ischemic or proliferative retinopathy (prior to laser treatment), and high 
magnetic field exposure. 

In the current decades, there have been several innovations in diabetes management. Pumps 
have become smaller, less invasive and easier to use. They also have the potential to have 
sensors and algorithms built into them to be part of a loop that should lead, in the longer 
term, to an artificial pancreas.  

In addition, the most recent models of pumps called "patch pumps" can detect an early 
occlusion resulting in the absence of insulin injection. All pumps are built with an occlusion 
alarm, but it often goes off too late on conventional pumps. The long catheters of 
conventional pumps have some elasticity, which means that they can expand, storing insulin 
and thus delaying the moment of "hyperpressure", which is triggered only when 5 to 7 units 
of insulin have not been delivered. This delay can be dangerous, especially for children. In the 
new patch pump design, this alarm is more immediate in case of occlusion due to the absence 
of a catheter15 . 
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Today, in France, there are two types of insulin pumps for continuous external subcutaneous 
infusion16 : 

1.  the so-called "durable" insulin pumps (also called "conventional") which deliver 
insulin continuously using a tube and an external catheter. These models are listed on the 
LPPR (Liste des Produits et Prestations Remboursables) on a generic line. The LPPR provides 
for the reimbursement of insulin pumps and consumables by means of complete packages. 
The conditions for registration of portable insulin pumps and associated services are set by 
decree. 

2. External insulin pumps, called "patch pumps", which cannot be reused and are 
designed without external tubing. These patch pumps also deliver insulin continuously, but 
the insulin delivery system itself is not durable and is managed by a remote control - a PDM 
(Personal Diabetes Manager). This type of device does not include external tubing and does 
not require the installation of a catheter. The insulin delivery reservoirs adhere to the skin 
with an adhesive patch that lasts 3 days. They are changed regularly but do not require long-
term maintenance. The absence of tubing reduces the number of catheter and tubing 
incidents (skin tolerance, obstruction). In addition, they allow for early detection of occlusion 
and these systems are lighter, allowing for less clutter and more daily comfort. These models 
are listed on the LPPR under their own name (brand). The LPPR provides for reimbursement 
of insulin pumps for services associated with installation, follow-up and training. The 
conditions for registration of insulin pumps and associated services are also set by decree. 

The available epidemiological data do not allow for a precise determination of the target 
population. According to CNAMTS databases, the average number of patients using an 
external insulin pump was estimated at 41,600 in 2013, with an 18% increase over the 
previous year. 

Insulin pump administration has a different penetration rate depending on the type of 
diabetes and age group (estimated penetration rate in adults: 16%, in children: 50%). 
However, while penetration is increasing more rapidly with newer devices, there is still a 
drop-off each year. Indeed, if we consider the SNITEM (Syndicat National de l'Industrie des 
Technologies Médicales) data combined with the above sources, we can estimate the 
population of patients treated with external insulin pumps to be more than 50,000 patients 
in 201916 . These figures have yet to be confirmed and refined in the light of the 2020 
Expenses and Revenues Report. 
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2 METHODOLOGY 
2.1 STUDY DESIGN 

This is a longitudinal, randomized, comparative interventional study of type 1 or 2 diabetic 
patients requiring insulin treatment delivered by a patch pump. The study is multicenter in 
France, prospective, randomized in two parallel groups 1:1, open-label, with a non-inferiority 
methodology versus a comparator device (Omnipod® pump marketed by the company 
Insulet and which is already reimbursed in France since 23/02/2016). 

75 type 1 or 2 diabetic patients will be included in the study by 8 hospital centers specialized 
in diabetes. 

 
 

In order to facilitate the recruitment of patients already using an Omnipod® pump who would 
be randomized to the Omnipod group (thus without changing their pump), it is proposed that 
these patients be able to use a Medtrum pump at the end of the study for one month. Thus 
all patients in the study will have the opportunity to use the new A7+ TouchCare® pump. 

The duration of the study will be: 1 month of set-up, 3 months of patient recruitment, 12 
weeks of follow-up per patient, 1 additional month for patients in the Omnipod group to test 
the Medtrum pump, 3 months of data management, i.e. approximately 11 months of study. 

 

2.2 RATIONALE FOR THE STUDY DESIGN 

The objectives of this study are to generate specific data on the use of the insulin pump model 
A7+ TouchCare® from MEDTRUM (CE marked medical device), to collect safety, tolerance and 
performance data. 
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3 MEDICAL DEVICE 
3.1 IDENTIFICATION AND DESCRIPTION OF THE MEDICAL DEVICE OF THE STUDY 

3.1.1 Mechanism of action of an insulin pump 

The external insulin pump is a discreet device that continuously delivers small amounts of 
rapid insulin, thanks to a user-programmed and disconnectable external infusion device 
(catheter and tubing) to be changed regularly. 

Thanks to the user's programming, the insulin pump reproduces what the body does 
naturally: 

• Deliver small doses of rapid insulin at regular intervals (basal rate) throughout the day. 

• Delivering an additional dose of insulin (bolus) at mealtime to cover carbohydrates 
absorbed at mealtime, during a snack or to correct hyperglycemia. 

Thus, the insulin pump is an alternative to treatment with multiple insulin injections using 
pens and promotes better glycemic control. 

Patch pumps are pumps without a catheter or external tubing that are attached directly to 
the skin with an adhesive. 

3.1.2 Medical device under review: A7+ TouchCare Medtrum insulin patch pump 
The A7+ TouchCare® insulin patch pump (medical device from the manufacturer MEDTRUM) 
that will be used in the study is the version that has obtained the CE mark n° HD 601 357 
110001 dated 19/02/2019 (Notified Body TUV Rheinland).  
 

Figure 1. Appearance of the A7+ TouchCare® Pump 

 
The A7+ TouchCare® pump is a Class IIB medical device. 
 
The medical device is composed of: 
 
An insulin delivery unit that requires 2 elements: 

- The pump base, which is a durable part of the system containing the electronic 
elements. It is the real memory of the insulin administration unit and allows the 

Pump Base 

Touch and color PDM 
Reservoir-Patch 
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memorization of the programs and the injected doses. It is attached to a consumable, 
the Patch Reservoir 

- The Reservoir Patch is the removable part of the pump that contains the insulin 
reservoir. It is equipped with a needle (cannula) to administer the insulin. It is an 
adhesive consumable that can be worn for up to 3 days and contain up to 200 units of 
insulin. 

 
-  A Personal Diabetes Manager (PDM) with a color touch screen. The PDM controls the 

pump and delivers insulin continuously (wireless radio frequency transmission). It can 
record data for the previous 90 days. 
 

 

 
This pump features a bolus calculator. The algorithm is a technology that has been used in 
pumps for many years. It is a deterministic system. 
 
The hypoglycemia or hyperglycemia prediction algorithms built into the pump will be 
disabled during the study.  
 
Pump data can be shared with healthcare professionals and caregivers through a computer 
application (Medtrum EasyTouch®) and a web portal (EasyView®). 
 
Detailed description of the A7+ TouchCare® pump  
 
The Medtrum A7+ TouchCare® Patch Pump is indicated for the continuous delivery of 
subcutaneous insulin at fixed and variable rates for the management of diabetes in insulin 
dependent patients. The pump is one component of a complete system called the Medtrum 
A7+ TouchCare® Insulin Management System, indicated for patients with diabetes (2 years 
and older). The complete system combines a continuous glucose monitor (CGM) indicated for 
continuous monitoring of interstitial fluid glucose levels and detection of potential 
hypoglycemic or hyperglycemic episodes, and an automatic insulin shut-off system for the 
prevention of hypoglycemia. 
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The Medtrum A7+ TouchCare® Patch Pump as a stand-alone pump is designed for continuous 
subcutaneous delivery of insulin. The patch pump consists of two main components and three 
medical devices:  
 
 

Insulin delivery unit PDM 
 
 

 
Pump base 

 
 

 
Reservoir Patch 

 

 

1/ Insulin delivery unit is a combination of 2 devices: 
 

- A durable part called the pump base which contains the electronics and stores the 
programming of the insulin delivery unit. It must be attached to the consumable, to 
the Reservoir-Patch, to allow insulin delivery.  

- The Patch Reservoirs are the consumables. They are disposable and contain up to 200 
units of rapid insulin. The reservoir of the A7+ device must be changed every 3 days. 

It is the combination of these two elements that allows for the continuous delivery of insulin 
through a system without external tubing or catheters. 
Then, to manage the pump, the patient will have to equip himself : 
 
2/The remote control or Personal Diabetes Manager (PDM) has a color touch screen. The 
PDM allows programming and control of the pump (and continuous glucose monitoring 
system if applicable) via wireless radio frequency (RF) communication. The PDM also stores 
pump (and sensor) data for up to 90 days. The PDM is AC powered and does not require 
batteries. 
 
The Medtrum A7+ TouchCare® pump (versus the Insulet Omnipod® pump) is a stand-alone 
component of a complete insulin management system. The system also provides interstitial 
fluid glucose measurement and the ability to set up hyper and hypoglycemia prevention 
alarms and predictive suspension of insulin delivery to avoid hypoglycemia.  
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It also provides patients with flexibility, including the ability to customize the insulin flow rate, 
or even reduce it to 0 units/hour, allowing it to be used in pediatrics in particular. In addition, 
the Medtrum A7+ TouchCare® pump comes with a cloud-based management system that can 
be operated from an app and laptop providing real-time information to caregivers and 
enabling remote patient monitoring. 
 

Table 1. Administrative characteristics of the medical device under study 

Name of the product under study A7+ TouchCare® Insulin Pump 
Indication Insulin-dependent diabetes 
Presentation / Composition Permanent pump base associated with its 

consumable, the insulin patch reservoir 
(disposable) 
Individual remote control (PDM) 

Class Class IIB 
Holder of the medical device MEDTRUM 
CE marking 19/02/2019 

 

3.1.3 Procedure for using the device 

Initial training for each center in the use of the Medtrum device will be conducted by an 
authorized representative of the manufacturer. 

Medtrum is providing physicians with a data management system via an online portal to view 
data collected by the A7+ TouchCare® pump. Investigating centers will be able to extract data 
for study purposes (data reported on the eCRF), as they already do with data from an 
Omnipod® pump and an Abbott FreeStyle Libre sensor. 

3.1.4 Possible adverse events related to the use of the device 

Investigators should report any events that occur during the study (see Chapter 13). 

Tolerance problems have already been reported with the patches of insulin sensors and 
pumps already on the market. These are essentially events of the type of local skin allergy at 
the location of the adhesive used to attach the pump. 

Other side effects, the severity and appearance of which are not known at this time, may 
occur and will be reported during the study. 

3.1.5 Packaging and labeling 
Labels will be prepared in accordance with Good Manufacturing Practices (GMP) and clinical 
trial regulatory requirements to ensure complete traceability of device use from the 
beginning to the end of the study. Devices will be individually and uniquely numbered. 

3.1.6 Conservation and storage 
Study devices should be kept at room temperature, and in a secure location under 
appropriate storage conditions. 
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3.1.7 Supply of devices 
The study devices will be provided by the sponsor and sent to each center (hospital 
pharmacist) who will acknowledge their receipt. 

3.1.8 Randomization 

Randomization will be performed using the eCRF provided to the investigators for the study. 
It will determine which arm the patient will be assigned to: either the "Omnipod" group (the 
patient will continue to use his current Omnipod pump) or the "Medtrum" group (the patient 
will have to switch to a Medtrum model). 

3.1.9 Dispensing of devices 
The study devices provided will be used only as specified in the study protocol. Study site 
personnel will be responsible for all devices delivered to the patient. 

The date of dispensing, patient identification number, and lot number of the medical device 
should be recorded in the appropriate sections of the investigator record. The traceability 
label shall be retained in the investigator record or patient's medical record. 

The investigator's medical team will provide initial training in the use of the pump for each 
patient and provide associated documentation. 

Patients included in the study will already be users of the other devices used in the study 
(Omnipod® pump and FreeStyle blood glucose meter), and will use them in the study. No 
intervention on insulin and its administration is planned as part of the protocol. 

3.1.10 Return of the devices 
Unused study devices should not be discarded or used for any purpose other than this study. 
They should be kept in their original packaging.  

The Clinical Research Associate (CRA) in charge of monitoring will collect the distribution 
forms for the medical devices under study at the end of the study and will verify all returns 
before making arrangements for direct repatriation to the Sponsor or its provider. 

3.2 COMPLIANCE 
The insulin treatment will be delivered by the pump, and the doses determined by the patient 
and injected by the pump are recorded by the device. This data can then be viewed and 
downloaded by the center using the online application provided by the manufacturer. 
A measure of compliance with continuous glucose measurements by the patient will be 
collected using the data recorded in the FreeStyle Libre device. 

3.3 EXPECTED SERIOUS ADVERSE EVENTS 
As with any Class IIB medical device, risks associated with use cannot be excluded. 

Each patient will already be using an Omnipod® insulin pump at the time of inclusion in the 
study. The use of another pump model (CE marked and already used in other countries) does 
not present any additional potential risk.  
 
Any serious adverse event, whether or not related to the device under study or its use, must 
be reported in accordance with the instructions in Chapter 13. 
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3.4 OTHER DEVICES USED IN THE STUDY 
In this study, in addition to the A7+ TouchCare® Medtrum pump, the patient will be given the 
following: 

3.4.1 FreeStyle Libre continuous glucose monitor 
The FreeStyle Libre meter is a Continuous Glucose Monitoring (CGM) system for patients with 
diabetes (Class IIb medical device). It displays glucose level data collected by the associated 
sensor that measures glucose levels in the interstitial fluid. Unlike existing CGMs on the 
market, the FreeStyle LIbre uses NFC technology and requires the sensor to be scanned 
regularly for continuous glucose readings. 
 
It records and stores up to 90 days of glucose data. To obtain a complete view of glucose 
levels over the past 3 months, the sensor must be replaced every 14 days and scanned by the 
patient at least once every 8 hours. The sensor should be removed before undergoing an MRI. 
 

   
The functions of this player are as follows: 

- Continuous glucose measurement on the interstitial liquid thanks to a sensor placed 
on the epidermis with the help of an adhesive base (maximum 14 days of use)  

- Data display on a Reader (Wireless handheld terminal) for patient viewing. The 
FreeStyle LibreLink application is also available as a medical device to replace the 
FreeStyle Libre reader. It is possible to scan the FreeStyle Libre sensor using either the 
LibreLink app on Android or iOS, or the FreeStyle Libre reader, or both. 

- Data from the system can be downloaded to a computer and then transmitted to the 
manufacturer's cloud so that the physician can view the information 
 

Abbott is providing physicians with an online application to view the data collected by the 
FreeStyle Libre reader. Investigating centers already equipped with this software will be able 
to extract the data for the study (data to be reported on the eCRF). 

3.4.2 Insulet Omnipod® Patch Pump (comparator device) 
This medical device consists of a small pump that is glued directly to the skin and insulin is 
delivered into the subcutaneous tissue through a cannula that penetrates the skin when the 
pump is primed. Insulin is injected directly into the pump's built-in reservoir (no separate 
reservoir).  
The pump must be removed when it is empty, at most every 3 days, and disposed of, a new 
one being put in place for the continuation of the treatment. It is therefore a single-use pump. 
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The pump has a Personal Diabetes Manager (PDM) with a non-touch screen. The PDM 
controls the pump and delivers insulin continuously (wireless radio frequency transmission). 
It allows you to record data for the previous 90 days. 

3.4.3 Centralization of information sources and identification keys 
 
The clinical database of the study will be managed exclusively by the provider in charge of the 
study logistics (Axonal-Biostatem). This database will not contain any directly nominative 
data. 
The provider provides the centers with an electronic observation book (e-CRF) accessible via 
the Internet. Each user is identified by a personal and unique login/password. 
 
The identifiers for each patient according to the different data sources are as follows: 

• Pump-ID: number of the pump kit given to the patient. This ID will be entered into the 
clinical database in the format½ __½ __½ __½ . 

• ID-eCRF: unique patient identifier for the study in the clinical database (eCRF) on the 
format center no. - patient no. in the format½ __½ -½ __½ __½ . 

 
The centers will also use applications accessible via the Internet, made available by the 
manufacturers to visualize and exploit the data recorded and transmitted by the various 
devices used (pump, blood glucose meter).  
For example, the data is returned to the physician in the form of graphs, tables and calculated 
average values. Physicians will thus be able to have, for each patient, the average blood 
glucose levels over the defined periods, the estimated A1C, the % of time in range, etc. 
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These applications are used routinely in the centers. Only the application provided by 
Medtrum for its pump data will require specific training for the centers. 
Investigators will need to report these calculated variables in the eCRF to populate the clinical 
database of the study. 
 

4 OBJECTIVES OF THE STUDY 
4.1 MAIN OBJECTIVE 
 

The primary endpoint was estimated HbA1c based on mean blood glucose measurements 
over the past 10 weeks for each pump use. 

The patient's average blood glucose over the past 10 weeks will be calculated in each arm 
from measurements automatically recorded by a FreeStyleLibre sensor, which the patient is 
already using. 

 

4.2 SECONDARY OBJECTIVES 
 
The secondary objectives are to describe the following information: 

• HbA1c values measured at the medical and biological laboratory at the beginning 
and end of the study 

• Glucose measurements (minimum, maximum, mean/median, standard deviation, 
off-target value, time in range[ Time in Range] , variability) 

• Glycemic events (hypoglycemia and hyperglycemia - as defined by the ADA25 , coma, 
other complications) 

• Skin and general tolerance 
• Technical incidents with the device 
• Overall patient satisfaction, on the overall population, in each arm and comparison 

between the two arms 
• Insulin treatment compliance  

 

5 PATIENT SELECTION 
 

The investigating centers will propose participation in the study for each patient potentially 
eligible for the study according to the inclusion and non-inclusion criteria.  

Each patient must be informed orally and in writing by the investigator by means of the 
information leaflet informing them of the objectives and methods of the study, of the 
collection and computer processing of their health data, and of their right to withdraw from 
the study without having to justify themselves. The patient will have the opportunity to ask 
questions to the study personnel of the investigating center. If a patient decides to 
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participate, he or she must knowingly sign the consent form approved by the Ethics 
Committee before any study-related procedure. 

A patient will only be included in the clinical study after he or she has given written informed 
consent and met all inclusion criteria and none of the non-inclusion criteria.  

As the patients in this study are not involved in emergency medical treatment, no consent 
will be collected in this specific emergency setting.  

 

6 STUDY POPULATION 
6.1 INCLUSION CRITERIA 
To be included in the study, all patients must meet all of the following inclusion criteria: 

1. Patient with type 1 or type 2 diabetes, 18 years of age and older 
2. Patient already equipped with an Omnipod® insulin patch pump (Insulet) and a 

FreeStyleLibre sensor (Abbott). 
3. A1C between ≥6.5% - £ 9.5 
4. Treated with any type of rapid-acting insulin except FIASP (which can be substituted 

as needed) with 60 IU maximum per day (no use of insulin supplements by pen 
injector allowed). 

5. Patient able to receive and understand study information, give written informed 
consent, and readily participate in the study. 

 

6.2 NON-INCLUSION CRITERIA 
Patients will not participate in this clinical study if they meet at least one of the following 
criteria: 

1. Patient already participating in another study 
2. Patient under the protection of the court or under guardianship or curatorship 
3. Type 2 diabetic patient requiring a daily dose of insulin greater than 60 IU per day 
4. Patients unable to continue using an insulin pump for reasons such as: severe 

psychiatric disorders, rapid progression of ischemic or proliferative retinopathy prior 
to laser treatment, exposure to magnetic fields) 

5. Patient allergic to nickel or adhesive 
6. Patient not affiliated to a social security system  
7. Pregnant and breastfeeding women 
8. Or any other criteria as determined by the investigator. 

6.3 PROHIBITED TREATMENTS 
Investigators are free to manage their patients with diabetes as usual, but any treatment 
should be documented during the study, as well as any changes in treatment during the study. 
Therefore, there are no prohibited treatments during the study. 

6.4 CRITERIA FOR PREMATURE PATIENT DISCHARGE FROM THE STUDY 
Patients may be prematurely withdrawn from the study in the following situations: 

• Inclusion found not to be in compliance with the protocol 
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• Patient decision: the patient is free at any time to withdraw from the study without 
prejudice to the quality of subsequent care 

• Malfunction of a medical device that does not allow the study to continue or does 
not allow data to be collected reliably 

• Any clinical reason given by the investigator 
• Patient lost to follow-up. 

 
If a patient withdraws prematurely from the study due to a specific stopping criterion, the 
reason and date of withdrawal should be reported in the case report book. 
Any adverse events should be reported and documented according to the detailed 
instructions in Chapter 13. 

6.5 REPLACEMENTS 
Patients who leave the study will not be replaced.  
If dropouts significantly affect the number of patients in the study, the Scientific Committee 
will be asked to make any useful decision, such as additional inclusions. 
 
 

7 SCHEDULE OF VISITS AND STUDY PROCEDURES  
 

7.1 SCHEDULE OF VISITS 
For this study, the following visits or contacts will be made for each patient by the 
investigators: 

• Visit 1 (D0): Inclusion visit with collection of informed consent and randomization of 
the type of pump to be used. 

• Visit 2 (V2) 4 weeks later : Follow-up visit after 4 weeks of pump use 
• Visit 3 (V3) 12 weeks after inclusion: End of study visit and measurement of the 

primary endpoint 
• An additional month for patients in the Omnipod group to use the Medtrum pump 

(considered to facilitate participation in the study for patients who would be 
randomized to the comparator group) 

 

7.2 EVALUATION SCHEDULE 
 
The evaluation schedule is presented below in Table 2. 
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Table 2 Evaluation Schedule 

7.3 VISIT 1: INCLUSION VISIT WITH INFORMED CONSENT 

No study-specific procedures should be performed until informed consent has been obtained 
from the patient. 

Study procedures at Visit 1 include the following assessments: 

• Provide verbal information about the study procedures and objectives as well as those 
presented in the package insert, and ensure that the patient has the opportunity to 
ask questions 

• Obtaining the signature of the informed consent 
• Collect the following data using the eCRF: 
• Socio-demographic data 
• Age of diabetes, type, age of insulin therapy 
• HbA1C at the time of insulin pump prescription 
• Current model of pump used by the patient 
• Patient satisfaction with the current pump 
• Type of insulin used 
• Last HbA1C value less than one month old 
• Available glucose measurements (average of glucose measurements, estimated 

HbA1c, time in range) 
• Number of major glycemic events in the past month (as defined by the ADA) and in 

the past 6 months 
• Randomization of the patient in the pump group "Omnipod" or "Medtrum 

 

7.4 VISIT 2 (4 WEEKS): FOLLOW-UP VISIT AFTER 4 WEEKS OF PUMP USE. 

• Collect tolerance data and possible adverse events, and report them as required from 
the eCRF 

• Verify the conditions of use of the devices by the patient 

screening inclusion 1M 3M 1M additional
Omnipod patients 

only
seeking patients already using Insulet + FreeStyle Libre X
ensure availability of HbA1c <1M and blood glucose results X
informing the patient X
signature consent X
verification of inclusion and exclusion criteria X
randomisation of pump type X
socio-demographic data X
history of the disease X
HbA1c values and A1c estimates at inclusion X
major blood glucose events last month and last 6 months X
supply of MEDTRUM equipment X X
verification of the correct use of devices X X X
possible incidents with the devices X X X
adverse events X X X
collection and reporting of blood glucose data and events X X X X
collection and reporting of pump data X X X

pump and PDM satisfaction questionnaire P P P P
P = questionnaire filled in by the patient
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• Collect time-stamped records of glucose values (as well as HbA1c estimated from 
average glucose measurements) and glycemic events, hypoglycemia and 
hyperglycemia, and insulin doses administered, from software provided by 
manufacturers 

• Collect technical incidents with the device (catheter occlusion, alarms, pump 
detachment, pain, allergy, etc.) 

• Patient satisfaction with their insulin delivery system 
• Confirm or schedule the date of the V3 visit after 3 months of use 
• Record all relevant data in the eCRF. 

 

7.5 VISIT 3 (12 WEEKS): END OF STUDY VISIT  

• Collect tolerance data and possible adverse events, and report them as required from 
the eCRF 

• Verify the conditions of use of the devices by the patient 
• Collect time-stamped records of glucose values (as well as HbA1c estimated from 

average glucose measurements) and glycemic events, hypoglycemia and 
hyperglycemia, insulin doses administered 

• Collect technical incidents with the device (catheter occlusion, alarms, pump 
detachment, pain, allergy, etc.) 

• Collect patient satisfaction and preference for either pump used (for Medtrum 
patients only) 

• Recovering Medtrum materials 
• Record all relevant data in the eCRF 
• Offer the patient, if he is in the "Omnipod" group, to use a Medtrum pump for one 

month and make an appointment in one month for an end-of-study and material 
recovery visit 

 

7.6 VISIT 4 (4 WEEKS AFTER THE END OF THE STUDY): AFTER 1 MONTH OF USE OF THE MEDTRUM 
PUMP (ONLY PATIENTS RANDOMIZED IN THE OMNIPOD GROUP) 

• Collect tolerance data and possible adverse events, and report them as required from 
the eCRF 

• Collect time-stamped records of glucose values (as well as HbA1c estimated from 
average glucose measurements) and glycemic events, hypoglycemia and 
hyperglycemia, insulin doses administered 

• Collect technical incidents with the device (catheter occlusion, alarms, pump 
detachment, pain, allergy, etc.) 

• Gather patient satisfaction and preference for either pump used  
• Recovering Medtrum materials 
• Record all relevant data in the eCRF 

 
 

8 QUESTIONNAIRES PATIENT 
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Patients will be advised to complete the questionnaires in a quiet area, and not to be 
disturbed while completing them. The patient will be advised to plan the time needed to 
complete the questionnaires for each visit. The patient will be able to complete the self-
administered questionnaires during the consultation or immediately afterwards with the help 
of the health care team if necessary. 

The questionnaires to be completed contemporaneously with the visits are as follows: 

• Satisfaction questionnaire on the use of each insulin pump (at all visits) 
 

There is no standardized and validated questionnaire in French to assess satisfaction with the 
use of an insulin pump. A specific questionnaire was therefore developed for the needs of this 
study. 

The investigators will explain to patients the importance of completing the self-
questionnaires, as per the protocol instructions. 

 

9 DATA COLLECTION AND QUALITY CONTROL 
 

9.1 INFORMATION SYSTEM 

An online solution for managing the clinical observations of the study (eCRF) is available to 
the investigators of the study (Ennov Clinical).  

The clinical data is hosted in a professional data center in France with backup and protection 
guarantees that comply with clinical research recommendations. The administration of the 
solution is managed by Axonal-Biostatem and Ennov. 

A web platform (cloud) is managed by MEDTRUM to allow the collection of data from the 
pump. This platform is managed by MEDTRUM, and an application allows investigators to 
visualize the data and make extractions from a website (cloud). 

A web-based (cloud) platform is used to collect data from each patient's FreeStyle Libre blood 
glucose meter. This platform is managed by Abbott and an application allows investigators 
to view the data and make extractions. 

A web platform (cloud) Diasend® from Glooko is used to collect data from the Omnipod® 
pump. This platform is managed by Glooko and an application allows investigators to 
visualize data and make extractions. 

No identifiable patient data will be collected in the eCRF, only the investigators will know the 
identity of the patients. Neither the sponsor nor the service provider will have access to the 
applications that allow access to patient data. 

The processes implemented will comply with the European General Data Protection 
Regulation (GDPR). The exercise of investigators' and patients' rights can be done at 
dataprotection@MEDTRUM.fr. 
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9.2 DATA ENTRY 

9.2.1 Entered by the investigator 

The patient's clinical data will be collected by the physician in an eCRF accessible via the 
Internet. Access to the eCRF will be individual by login and password, and the finalization of 
the data collection will require an electronic signature of the investigator. 

The procedures for entering information into the eCRF will be explained to the physician 
during the study set-up visit. The physician should complete the eCRF as soon as possible after 
the information is collected, preferably on the same day as the visit. 

Physicians will be identified in the application by a center number. 

All patient data will be identified by a unique study-specific number in the eCRF database. 
Patients will also be identified in the eCRF by their initials (1st letter of first name and 1st 
letter of last name). Investigators are allowed to hold a correspondence list with patient's 
name data, but this information should not be included in the eCRF and should not be 
communicated to anyone, especially not to the Sponsor or the CRO provider. 

9.2.2 Patient input 

Data from the patient satisfaction questionnaires (self-questionnaires) will be collected on 
paper and entered by the investigating center into the eCRF.   

 

9.3 DATA QUALITY CONTROL 

Quality control of the database will be carried out throughout the conduct of the study in 
order to allow the final database to be frozen within a short time frame. 

Correction requests will be generated automatically by the system. The CRO provider staff 
will be able to manually generate specific correction requests from the eCRF if necessary. 

The study logistics center (Axonal-Biostatem) will ensure regular communication with 
investigators to request a response to unresolved eCRF correction requests. 

The investigating physicians will be consulted to obtain their agreement for any correction of 
their data. The final data must be checked and approved by the investigator with his/her 
electronic signature. 

9.4 FINAL FREEZE OF THE DATABASE 

After the database has been declared "clean" for analysis (i.e., the most complete and 
accurate), the database will be frozen and saved before statistical analyses are launched, a 
freeze certificate will be documented. 

Any changes to the database after this date can only be made by joint written agreement 
between the Study Sponsor and the statistician. 
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10 EVALUATION CRITERIA AND FOLLOW-UP  
 

10.1 PRIMARY ENDPOINT 

The primary end point was the estimation of HbA1c from the mean of glucose 
measurements over the last 10 weeks of follow-up. 

Blood glucose levels will be obtained from the FreeStyle Libre continuous glucose sensor, 
extracted from the application provided by the manufacturer (already used in routine) and 
reported by the investigator in the eCRF. The investigator will be asked to print the 
measurements from the software to facilitate the monitoring of the reported data. 

There will be no recalculation of the estimated HbA1c. 

We chose to assess HbA1c from a sensor measurement that is a good estimate of mean 
blood glucose. The evolution of the classical HbA1c level is not informative on the time 
spent in hyper or hypoglycemia (whether or not the latter are symptomatic) and does not 
reflect glycemic variability. Moreover, if the study by Nathan17 underlines the reliability of 
the estimation of HbA1c over 14 days of continuous measurements with a sensor, as well as 
the ADA Recommendations25  in 2017, more recently those of the "International Consensus 
on Time in Range"26 published in 2019 remind the limits of the HbA1c criterion in the 
laboratory. The evolution of the monitoring of the effectiveness of insulin treatment is 
increasingly oriented towards average glycemia and "Time in Range" (time spent within the 
target values).  

We propose to evaluate, as a secondary endpoint, the evolution of HbA1c measured in the 
laboratory from a blood sample at the beginning and at the end of the study, as well as the 
Time in Range which is automatically calculated from the data of the FreeStyle Libre reader. 

 

10.2 SECONDARY ENDPOINTS 

The secondary endpoints were: 

v HbA1c:  
o Value measured in the laboratory from a blood sample taken before the D0 visit 

and just before the 3-month visit 
 

v Glucose Level Measurements 
o  Average Glucose Measurements over each period and over the entire study 

duration 
o Minimum and maximum values 
o Time in range expressed as a % (see ADA and International Consensus on Time in 

Range recommendations25,26 ) 
These values are automatically calculated by the FreeStyle Libre software and will be 
reported by the investigator. 

 
v Glycemic events 

o Number of symptomatic and non-symptomatic hypoglycemic episodes during the 
evaluation period, broken down by severity level (see below) 
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o Number of symptomatic and non-symptomatic hyperglycemia events during the 
evaluation period, broken down by severity level (see below) 
 

This information is derived from the FreeStyle Libre data and the data entered by the 
patient in the PDM.  
 
The definition of hypoglycemia and hyperglycemia is the ADA consensus definition25 : 
 

 
 
 
 

 
v Device tolerance 

o Local skin tolerance at the pump site (adhesive hold) and at the FreeStyle Libre 
blood glucose sensor site (adhesive hold). 

o Any local or systemic safety issues should be reported during the study, including 
the additional one-month phase at the end of the study for patients in the 
"Omnipod" group 
 

v Incidents with devices 
o Any type of incident involving the operation of the medical devices used, 

particularly for pumps: removal, control problems, transmission difficulties, 
obstructions, leaks, etc. 
 

v Patient satisfaction 
o Self-questionnaire evaluating satisfaction with the use of the device (pump+PDM) 
o Final question regarding patient preference between the Medtrum device and the 

Insulet device 
 

v Insulin treatment 
o The insulin treatment used should be documented 
o Delivered insulin doses will be derived from the pump's data logging 
o Although not allowed in the study, possible additional insulin injections with a pen 

will be documented if applicable 
 

10.3 OTHER CRITERIA  

• Not applicable. 
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11 STATISTICAL ANALYSIS 
 

11.1 JUSTIFICATION OF THE NECESSARY NUMBER OF PATIENTS 

The objective of a non-inferiority study is to demonstrate that the mean difference between 
the 2 devices remains small and clinically insignificant. 

The average blood glucose level achieved in real life with the Omnipod pump is 7.8% 
according to the experience of the three centers in the scientific committee of the study, 
which is consistent with the literature. We can assume that the average blood glucose level 
on the Medtrum pump is the same as on the Omnipod pump. 

By setting the ∆ threshold for non-inferiority at +0.4%, in accordance with FDA 
recommendations (Guidance for Industry Diabetes Mellitus (Developing Drugs and 
Therapeutic Biologics for Treatment and Prevention)), if the upper threshold of the IC95% 
difference between the 2 pumps (Medtrum-Omnipod) exceeds ∆ (i.e., 0.4), non-inferiority 
will not be demonstrated. 

Otherwise, the superiority of the Medtrum pump over the Omnipod pump can be tested, with 
a ∆' threshold set at -0.3%. 

Based on these assumptions, based on the so-called "Less is better" design with α = 2.5%, β = 
20%, and a standard deviation (SD) set at 0.55, the calculation of the necessary number of 
(analyzable) subjects is 60 patients (30 in each group).  

Assuming that 20% of patients cannot be analyzed (major discrepancies, missing data, lost to 
follow-up), the number of patients to be randomized is 75. The number of centers to be 
recruited in 3 months maximum is 6. 

To confirm our standard deviation hypothesis, a descriptive analysis of the baseline HbA1c 
data for the entire population will be performed blinded at the end of the inclusion period. If 
a large difference from our hypotheses is found, the sample size will be recalculated to 
maintain 80% statistical power for this study. 

 

11.2 STATISTICAL ANALYSIS 

11.2.1 General statistical methods 

Data processing and statistical analysis will be carried out by the service provider, Axonal-
Biostatem. 

The statistical analyses will be described in a Statistical Analysis Plan (SAP) validated by the 
Sponsor and the Scientific Committee, prior to the freeze-in.  

Statistical analyses will be performed after baseline freezing of the data with SAS® software 
(SAS Institute, NC, Cary, USA), version 9.4 or later. 

Demographic data analyses will be performed in the ITT.  Safety analyses will be performed 
in the Tolerance population. Non-inferiority analyses will be performed in the Per Protocol 
population and validated in the ITT population. 

For quantitative variables, the usual statistics (n, missing n, mean, standard deviation (SD), 
median, first and third quartiles (Q1 and Q3), minimum and maximum) will be presented. 
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IC95% may be presented if relevant (especially for the primary endpoint). 

For categorical variables, the usual statistics (n, missing n, frequency and percentage) of each 
modality will be provided. 

Descriptive statistics will be provided in aggregate.  

The type 1 error,α, is set at 5% for all analyses. 

 

11.2.2 Study populations 

To meet the study objectives, 2 populations will be defined: 

• ITT: all included patients who used the pump device at least once. Patients will be 
analyzed according to their group allocated by randomization.  

• Per Protocol: ITT patients with no major protocol deviations. 
• Tolerance population: all patients who have used the pump device at least once. 

 

11.2.3 Descriptive Analysis 

All variables collected will be described and/or listed as individual data. 

Efficacy and safety variables will be analyzed according to the sections below (11.2.4 and 
11.2.5). Socio-demographic, clinical, medical history and treatment characteristics will be 
described according to the methodology presented in section 11.2.1. 

 

11.2.4 Analysis of the effectiveness / performance of the device 

Analysis of primary efficacy endpoint: 

The non-inferiority analysis of the primary efficacy endpoint will be performed with an 
ANOVA, with the DM as an explanatory variable, on the per protocol population and then on 
the intention-to-treat population. If the upper bound of the IC95% of the Omnipod-Medtrum 
estimated difference in means (LSmeans) exceeds the non-inferiority bound, it will be 
rejected. 

Non-inferiority bounds are defined in this protocol and will be used in the statistical analysis 
plan. 

If non-inferiority is demonstrated, a superiority analysis will be conducted. 

 

Secondary efficacy endpoint analyses: 

The secondary efficacy endpoints will be analyzed for the variables listed below. 

Each variable will be described globally and by pump group. 

In case of non-inferiority analysis, the same methodology as for the primary endpoint will be 
used. 

In case of comparison of quantitative variables, parametric (T-test) or non-parametric 
(Mann-Whitney) tests of comparison of means will be used. In case of comparison of 
qualitative variables, CHI² or Fisher exact tests will be used. 
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In case of tests on changes within each group, paired data tests will be used (paired data T-
test or Wilcoxon signed ranks test, depending on the distribution of the data). 

 

v HbA1c:  
o Evolution of the value measured in the laboratory from a blood sample taken 

before the D0 visit and just before the 3-month visit 
o Description in the total population, in each group and comparison between 

groups. 
 
 

v Glucose measurements 
o Average of glucose measurements over each period and over the entire study 

duration 
o Description of the minimum and maximum values over the total duration of the 

study 
o Description of the % of Time in Range (see ADA and International Consensus on 

Time in Range recommendations25,26 )  
o Description in the total population, in each group and comparison between 

groups. 
 
v Glycemic events 

o Description of the number of symptomatic and non-symptomatic hypoglycemic 
events during the evaluation period, broken down by severity level (see ADA 
consensus definitions25 ) 

o Description of the number of symptomatic and non-symptomatic hyperglycemia 
events during the evaluation period, broken down by severity level (see ADA 
consensus definitions25 ) 

o Description in the total population, in each group and comparison between 
groups. 

o  
v Device tolerance 

o Description of local skin tolerance at the pump site and at the FreeStyle Libre blood 
glucose sensor site). 

o Description of any local or systemic safety issues reported during the study, 
including the additional one-month phase at the end of the study for patients in 
the "Omnipod" arm 

o Description in the total population, in each group and comparison between groups 
of the number of patients who had at least one tolerance problem. 
 

v Incidents with devices 
o Description of any type of incident involving the operation of the medical devices 

used, particularly for pumps: pulling out, control problems, transmission 
difficulties, obstructions, leaks, etc. 

o Description in each group, in the overall population and comparison between 
groups 
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v Patient satisfaction 
o Description of the responses to the self-questionnaire assessing satisfaction with 

the use of the device (pump+PDM), in each group and in the total population 
o Comparison of responses between groups 
o Description of responses to the final question regarding patient preference 

between the Medtrum device and the Omnipod device: in each group and in the 
total population 
 

v Insulin treatment 
o Description of insulin doses delivered  
o Description of any additional insulin injections with a pen during the study 
o Description in the total population, in each group and comparison between groups 

11.2.5 Tolerance analyses: 

The analyses will be performed on the tolerance population. 

Prior to any analysis all DM-related incidents and DM-related tolerance will be coded by the 
MedDRA regulatory medical dictionary (version 20.0 or later). 

A summary table (number and percentage of patients with an AE and number of events) by 
organ system class (OSG) and preferred term (PT) will be presented for the following 
categories of events by dissociating DM-related incidents and tolerance: 

• According to the link (device AND procedure), 
• Depending on the link (device OR procedure), 
• Depending on the severity,  
• Depending on the actions taken (de-pairing). 

A listing of individual data will be provided describing all the information collected via the 
eCRF concerning the IS (including duration, resolution, severity criteria, linkage, severity etc.) 

 

11.2.6 Intermediate analysis 

No interim analysis is planned. 

On the other hand, a descriptive analysis of the baseline HbA1c data for the whole population 
will be performed in a blinded fashion at the end of the inclusion period, in order to confirm 
or not the standard deviation hypothesis planned for the non-inferiority analysis.  As this 
analysis is purely descriptive no α-risk adjustment is planned. 

 

11.2.7 Subgroup analyses , exploratory analyses 

They will eventually be described in the final statistical analysis plan. 
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12 QUALITY CONTROL 
 

Monitoring 

This study will be followed at all stages of its realization by CRAs of the service provider 
company (AXONAL-BIOSTATEM) mandated by the Developer.  

This clinical study will be conducted according to the good practices of the ISO 14155 standard 
and if applicable according to the ICH-GCP E6(R2) recommendations. 

The contractor's ARCs will be responsible for the set-up, monitoring and closing of the centers. 

At the time of study implementation, the CRA will provide training on the content of the 
protocol and the eCRF to participating physicians. Training of the centers on the use of the 
medical device will be conducted by an authorized representative of the Sponsor.  

At the Sponsor's request, site visits may also be conducted on a regular basis according to a 
set schedule. During these visits, the investigator will allow the CRA direct access to the 
various study documents: observation booklet, informed consent, investigator's binder and 
source documents, in a confidential manner. During these visits, the CRA will check the 
patient information and consent forms, will be able to compare the data recorded in the 
eCRFs with the source data (missing data, outliers), and will ensure that the study is 
conducted in compliance with the protocol and Good Clinical Practices (GCP). 

The CRA will also verify, at each visit, that all adverse events (AEs) and in particular serious 
adverse events (SAEs) that may have been observed during the study are reported within the 
specified time frame. 

At the end of the study a close-out visit will be conducted, and the CRA will arrange for the 
return of used/unused medical devices to the Sponsor. 

Audits /Inspections 

At the Sponsor's request, audits may be conducted to verify the quality of the data, their 
authenticity and compliance with the procedures outlined in the protocol. Where 
appropriate, these audits will be conducted during the course of the study and/or at the end 
of the study by auditors independent of the team responsible for the implementation and 
monitoring of the study. 

In addition, representatives of the French health authorities, as well as those of the Comité 
de Protection des Personnes, may inspect the investigating centers at any time. If the 
investigator is aware of such an audit, he/she should immediately inform the sponsor. 

The investigator should ensure that he/she is available on the day of the audit/inspection and 
that the auditors have free access to all source documents. 

 

13 SIDE EFFECTS, VIGILANCE 
 

The responsibilities of each stakeholder in terms of vigilance will be detailed in a document 
(Safety management Plan) validated by the sponsor. 
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The CRO (Axonal-Biostatem) will be in charge of collecting incidents related to the DM and 
tolerance incidents related to the DM to the study's vigilance correspondent (VIGIPHARM). 

The Sponsor will be responsible for requesting additional information from the investigators, 
writing narratives, submitting reports of DM-related incidents and DM-related safety 
incidents to the investigators and the CPP, and reconciling data from the vigilance database 
and the clinical database. 

The Sponsor will ensure that DM incidents and DM tolerance incidents are identified, that a 
database for reporting DM incidents and DM tolerance incidents is maintained, that DM 
incidents and DM tolerance incidents are reported to the appropriate authorities, and that 
vigilance reports are prepared. 

13.1 DEFINITIONS 

An adverse event (AE) is any undesirable medical event, unintended illness or injury, or 
adverse clinical sign (including abnormality, laboratory finding) in subjects, users, or others, 
whether or not related to the investigational medical treatment. This definition includes 
events related to the investigational medical device or comparator and events related to the 
procedures involved. For users or other individuals, this definition is limited to events related 
to the investigational medical device.  

Adverse Device Effect (ADE): An adverse event related to the use of the medical device under 
investigation. This definition includes any adverse event resulting from inadequacies or 
inappropriateness in the instructions for use, deployment, implantation, installation and 
operation, or malfunction of the medical device under investigation. It includes any event 
resulting from an error in use or intentional misuse of the medical device under investigation 

Serious Adverse Device Effect (SADE) 

Is an adverse effect of the device resulting in one of the characteristic consequences of a 
serious adverse event described below 

 

A Serious Adverse Event (SAE) is any AE that:  

- Leads to death or 

- Leads to serious deterioration of the subject's health condition, which has resulted in 

- endangerment of life, illness or injury or,   

-a permanent impairment of a body structure or function or,  

-hospitalization or prolongation of a hospitalization or, 

- medical or surgical intervention to prevent life-threatening disease, injury or 
permanent impairment of a body structure or function 

-  Causes fetal distress, fetal death, birth defect or congenital malformation.  

Note: a planned hospitalization for a pre-existing condition, or a procedure required by the 
protocol, with no severity on the deterioration of the health condition, is not considered a 
serious adverse event. 

Medical and scientific judgment should be used to decide whether other IS should also be 
considered serious, such as medically relevant events that may not be immediately life-
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threatening, contribute to death, or result in hospitalization, but which may pose a potential 
danger to the patient or require intervention to prevent one of the consequences listed in the 
definition above 

Unexpected adverse reaction: any adverse reaction whose nature, severity or course is not 
consistent with the information about the products, procedures and methods used in the 
research 

Suspected Adverse Reactions: All AEs for which the investigator or sponsor believes that a 
causal relationship with the investigational component can reasonably be considered are 
considered suspected adverse reactions. 

Suspected Serious Unexpected Adverse Reactions (SUSARs): A suspected serious unexpected 
adverse reaction is any noxious and undesired response to an investigational product, 
regardless of dose: 

- That results in death, endangers the life of the person who is the subject of the 
research, requires hospitalization or prolongation of hospitalization, causes significant 
or permanent disability or incapacity, or results in a congenital anomaly or 
malformation; 

- Whose nature, severity, frequency or course is inconsistent with information about 
the products, procedures and methods used in the research; 

- For which the investigator or sponsor believes that a causal relationship with the 
investigational medical device can reasonably be expected. 

New information: Any new information that may lead to a reassessment of the risk-benefit 
ratio of the research or the product under investigation, to changes in the use of the product, 
in the conduct of the research, or in the documentation of the research, or to the suspension 
or discontinuation or modification of the protocol of the research or similar research. 

Intensity: The intensity of adverse events is assessed by the investigator using the following 
classification: 

- Mild Grade 1: adverse event usually transient and without impact on normal activities; 
- Moderate Grade 2: adverse event sufficiently troublesome to affect normal activities; 
- Severe Grade 3: An adverse event that significantly alters the patient's normal course 

of activities, or is disabling or life-threatening. 

Device failure  

- Deficiency of the medical device related to its identity, quality, durability, reliability, 
safety or performance 

Note: Device defects include malfunctions, operating errors, and improper labeling. 

Any defects in the medical device related to its identity, quality, durability, reliability, safety, 
or performance should be documented throughout the clinical trial and properly managed by 
the sponsor. 

Medical device defects that did not result in an adverse event, but could have resulted in a 
medical event 

(a) if none of the appropriate steps had been taken, 

(b) if the intervention had not been made, or 
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c) if the circumstances had been less fortunate, 

should be reported as part of the study 

 

Accountability: The investigator and Sponsor assess both the relationship of the adverse 
event (AE) to the device under investigation and the relationship of the AE to a protocol 
intervention 

 

13.2 INVESTIGATOR'S RESPONSIBILITIES 

13.2.1 Notification of adverse events (AEs) 

Patients will be encouraged to report any DM-related incidents and DM-related tolerance 
incidents to the investigator.  

At each assessment, the investigator will interview the patient to determine if any adverse 
events have occurred.  

The physician will report in the eCRF all DM-related incidents and DM-related tolerance 
incidents observed or spontaneously reported by the patient throughout the study (as soon 
as the patient's signed consent to participate in the study is obtained). 

AEs not related to the DM or not related to the procedure for implanting the DM will not be 
reported in the eCRF. However, physicians must report any adverse reaction suspected to be 
due to a drug or product by mail to the regional pharmacovigilance center (CRPV) on which 
they depend or on the website http://solidarites-sante.gouv.fr/soins-et-
maladies/signalement-sante-gouv-fr.  

DM-related incidents and DM-related tolerance incidents will be documented in detail in the 
observation book (eCRF). The following information should be filled in: 

- Date and time of AR onset, 

- Duration of AE (indicating the total duration of the AE or symptom or determining this 
duration from the start and end dates and times of the evolution), 

- Intensity of AE (mild, moderate, severe), 

- The causal relationship of the AR to the DM AND/OR to the procedure related to the 
DM, 

- Any action taken with respect to the product under investigation and to address this 
AR, 

- Evolution of the AR (e.g. complete resolution, persistence...),  

The investigator should assess the intensity, severity and causality of all adverse events.  

These should be followed up until the event is resolved. 

 

Determination of duration: 

If the total duration of the AR or symptom is not directly indicated, it will be calculated from 
its onset and end dates. 
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Intensity Assessment : 

The investigator will specify the intensity of the AE according to the following classification: 
mild, moderate, severe taking into account the possible degrees of intensity of the event 
according to the following definitions: 

Slight § Causes mild or transient discomfort, not requiring intervention or 
treatment. 

§ Does not limit or interfere with daily activities. 

Moderate § Causes enough discomfort to limit or interfere with daily activities. 
§ May require treatment. 

Severe § Causes significant symptoms that prevent normal daily activities. 
§ May require an invasive procedure. 

 

Accountability / causal relationship with the study product and research: 

The sponsor will rule on the causality of the event that occurred. 

Related 
Any clinical or biological event with a chronological and semiological relationship compatible 
with the occurrence of the AR. 

Unbound 
The AR is clearly related to other causes, such as the patient's clinical condition or concomitant 
therapy. 

 

Appraisal of AR development: 

The investigator will also inform the Sponsor of any new follow-up information. 

The investigator will specify the course of the AR according to the following classification:  

- Favorable evolution/healing, 
- In the process of recovery, 
- Persistence of AR, 
- Resolution / healing with residual effects (to be specified), 
- Death, 
- Unknown evolution. 

At the end of the study, a list of incidents related to the DM and non-serious incidents of 
tolerance related to the DM will be published. 

13.2.2 Reporting of Serious Adverse Events (SAE) 

The investigator is responsible for notifying the sponsor via Axonal-Biostatem without delay 
from the day he/she becomes aware of all serious events related to the DM occurring during 
the research. 

In the event of an SAE, the investigator must complete the specific form for SAEs provided by 
the Sponsor. Any SAE related to the DM must nevertheless also be reported on the eCRF 
pages intended for the collection of vigilance.  

As soon as the investigator is aware of the occurrence of an ADR related to the DM, he/she 
must immediately notify the Sponsor, or its representatives, and the CRO in charge of the 
study logistics (Axonal-Biostatem) by e-mail within 24 hours of becoming aware of the event, 
by sending the completed ADR form to : 
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Vigilance correspondent : 

Responsible for the vigilance service :  

CAROLINE NAVARRE 

VIGIPHARM 

265 Maurice Béjart Street 

34 080 Montpellier 

Tel: + 33 467 107 252- Fax: +33 (0)4-67-10-72-53 

medtrum@vigipharm.fr 

 

This SAE form must be completed and submitted for all SAEs, regardless of a possible causal 
relationship. This form is also available in the eCRF. 

The investigator is asked to document in detail in the SAE report the course of the AE, as well 
as any treatment administered and any relevant data. The investigator will be asked to 
comment on the causality of the event in relation to the research on the SAE form. 

The investigator should follow the SAE until it is resolved and inform the Sponsor of any new 
follow-up information and the progress of the SAE (follow-up report). 

In the case of death, the investigator is requested to send the Sponsor any available additional 
information (e.g. autopsy report, medical report). 

The CRO will immediately inform the study's vigilance correspondent (VIGIPHARM) by 
sending them the SAE form and ensuring that it is correctly transmitted. 

13.2.3 Pregnancy Notification 

The investigator must also notify the CRO vigilance correspondent (Axonal-Biostatem) of any 
case of pregnancy. 

The CRO will immediately inform the study's vigilance correspondent (VIGIPHARM) by 
sending them the form for declaring grossness, and ensuring that it is correctly transmitted. 

In case of notification of pregnancy, a follow-up of the AR will be done until 3 months after 
the birth of the child. Furthermore, if the birth is scheduled after the basic freeze, the 
information received will be processed afterwards. 

13.2.4 Notification of overdose 

The investigator must also notify the CRO vigilance correspondent (Axonal-Biostatem) of any 
case of drug overdose. 

13.2.5 Notification of New Facts 

Any development that may be sufficient to consider changes in the use of the medical device 
being tested, in the conduct of the research, or in the research documentation, or that may 
lead to a reassessment of the benefits and risks of the research, should be reported to the 
sponsor without delay by the investigator. 
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13.2.6 Notification of vigilance incidents 

All vigilance incidents must be reported by the investigator after having been informed by e-
mail to the Sponsor, or to its representatives and to the CRO in charge of the study logistics 
(Axonal-Biostatem), by sending the duly completed vigilance form. 

Vigilance correspondent : 

Responsible for the vigilance service :  

CAROLINE NAVARRE 

VIGIPHARM 

265 Maurice Béjart Street 

34 080 Montpellier 

Tel: + 33 467 107 252- Fax: +33 (0)4-67-10-72-53 

medtrum@vigipharm.fr 

 
Notification without delay  

Notification of incidents or risks of serious incidents involving a medical device that have 
resulted or may result in the death or serious deterioration of the state of health of a patient 
must be made without delay: 

- Death of the patient or threat to life, 

 - Permanent or significant disability or incapacity, 

 - Need for hospitalization or prolongation of hospitalization, 

 - Any circumstance requiring medical or surgical intervention 

 - Occurrence of a congenital anomaly or malformation. 

Other incidents 

All of the following other incidents should also be reported by the investigator: 

• Any malfunction or alteration in the characteristics or performance of the medical 
device,  

• Any harmful and unintended reaction that occurs when the medical device is used for 
its intended purpose,  

• Any harmful and unintended reaction resulting from the use of a medical device not 
in accordance with the manufacturer's instructions. 

13.3 SPONSOR'S RESPONSIBILITIES 

The Sponsor is responsible for the ongoing evaluation of the safety of the research and for 
reporting vigilance information to the appropriate regulatory authorities. 

The sponsor will transmit to all concerned investigators via Axonal-Biostatem information 
that may affect the safety of the persons involved in the research, including any relevant 
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information regarding suspected ADRs related to the DM or any significant safety-related 
event. 

13.4 SUPERVISORY COMMITTEE  

All incidents involving the medical device will be collected during the study and evaluated by 
a Monitoring Committee. 

This Supervisory Committee will consist of 3 independent members. 

Each member will be required to sign an attestation of no potential pecuniary conflict of 
interest related to the study results, and should not be known to have a "strong opinion" on 
the relative merits of the interventions tested in the study. 

This Committee will meet at the request of the Scientific Committee, the Sponsor or the 
investigators. 

He will be responsible for: 

• Conduct regular reviews of the safety and performance elements of the study to 
ensure the safety of participants and that the benefit/risk ratio remains favorable for 
continuation of the trial 

• Monitor medical or scientific information made public that may have an impact on the 
study in progress and the safety of participants 

• Carry out the adjudication of the SAEs to decide on the imputability or not of the 
medical device and/or the procedure of use  

• Write recommendations on continuation, modification or discontinuation of the study 
to the Scientific Committee and the Sponsor, based on the criteria below. 

A study termination is considered if: 

• The data show a statistically significant increase in the risk of adverse events making 
the benefit/risk ratio unacceptable, 

• A serious and unexpected risk is detected, 

• The state of the art makes the studied technology obsolete. 

 

14 ETHICAL AND LEGAL CONSIDERATIONS 
 

14.1 REGULATORY FRAMEWORK OF THE STUDY 

This study will be conducted in compliance with the ethical principles of the Declaration of 
Helsinki revised in 2013, of the ICH-GCP E6(R2) Good Clinical Practices, the ISO 14155 
standard, the European Regulation on medical devices 2017/745 and the French legislation 
on clinical studies .  

According to the current French legislation, this study is considered as a type II research 
involving the human being (RIPH) (interventional study with minimal risks and constraints 
concerning a CE marked medical device not marketed in France). 
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14.2 SUBMISSION OF THE PROTOCOL AND STUDY CONTRACT 

The study will start only after a favorable opinion of the Committee of Protection of the 
Persons drawn and will be sent for information to the ANSM. 

 

14.2.1 Declaration to the Competent Regulatory Authorities 

The study was registered in the French database and in the European database of studies 
under the ID-RCB: 2019-A02566-51. 

This protocol was sent for information to the French National Agency for the Safety of 
Medicines and Health Products (ANSM). 

Any amendment (corresponding to substantial modifications) will be sent for information to 
the Competent Authority before its implementation. 

Any amendments to the protocol should be sent in writing to all investigators and signed and 
dated by the sponsor and investigators. 

 

14.2.2 Declaration to the Ethics Committee  

The protocol has been submitted in France to the Comité de Protection des Personnes (CPP) 
SUD-EST VI.  

Neither the investigator nor the sponsor may modify this protocol without prior written 
agreement between the two parties. Any modification considered significant by the 
investigator or the person in charge of the study must be approved by the CPP before its 
implementation. 

 

14.2.3 Protection of personal data 

The study will be carried out in compliance with the European General Data Protection 
Regulation (RGPD) and with the French legislation (CNIL). 

 

14.2.4 Declaration to the Orders Professional 

The study will be in compliance with the obligations of the profession, and will respect the 
obligations of transparency of links of interest. 

Patient and physician data will be collected in accordance with Chapter IX of Law 78-17 of 
January 6, 1978, as amended by Law 2004-801 of August 6, 2004 (known as the "Loi 
Informatique et Libertés") and Article 16 of Law 2018-493 of June 20, 2018 on the protection 
of personal data. 

This protocol of Research Involving the Human Person will be carried out in accordance with 
the methodology of reference MR-001 of the CNIL of July 21, 2016 (Commission Nationale 
Informatique et Libertés). 

A compliance file to MR-001 was created in order to document the applicable framework of 
the study. The Sponsor has taken the necessary steps with the CNIL and has committed to 
respecting the reference methodologies. 
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14.3 PATIENT INFORMATION AND CONSENT 

Patients from whom personal data are collected will be individually informed by the 
investigating physicians before the beginning of the study (i.e. before any examination that 
may be necessary to select them for the study) of the objectives of the study, the methods, 
the nature of the information collected, the purpose of the data processing, the potential 
benefits and risks related to their participation, and the right to access and rectify the data 
with the physician. 

This information is clearly and legibly stated on an information and consent form. The 
investigator will provide the patient with a copy of the information and informed consent 
form. Each patient will be given the opportunity to ask any questions they may have and will 
be informed of their right to withdraw their consent at any time during the study without 
having to provide a reason and without any consequences for future care. 

Following this informative discussion, the investigator will ask the patient to date and sign the 
consent form. The patient can only be included in the study by the investigator after having 
obtained his or her informed, voluntary and written consent.  

Any changes to the patient information and consent form must be submitted to the PPC for 
approval prior to use. 

A copy of the dated and signed consent form should be given to the patient. The investigator 
should retain the original signed and dated consent form in the study file. The investigator 
will indicate on each case report form that he/she has informed the patient of the study and 
has obtained his/her voluntary written consent. 

 

14.4 PRIVACY 

All study materials provided by the Sponsor to the Investigator and his or her designated 
personnel are subject to a duty of confidentiality. Under no circumstances should their 
contents be disclosed to any third party not directly involved in the study, without the prior 
written permission of the Sponsor. 

The investigator must ensure that patient anonymity is maintained. A unique identification 
code will be associated with each patient and used in all communications. 

 

14.5 STOP THE STUDY  

At the discretion of the Principal Investigator of this study, the study may be terminated at 
any time for medical reasons. In addition, the Sponsor reserves the right to stop the study at 
any time if it cannot be conducted in accordance with the protocol. 

In the event of premature termination or suspension of the study, the study sponsor will 
promptly inform the investigator and the authorities. All study materials should be returned, 
destroyed or retained as directed by the sponsor. 
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14.6 ARCHIVING 

 Study documents must be archived by the participating center in a dedicated, access-
controlled area for a period of 15 years, to ensure the confidentiality and protection of 
personal data collected during the study. The standard archiving procedures of the 
investigating center will be applied.  

  

14.7 INSURANCE AND FINANCING 

The Sponsor agrees to maintain a civil insurance policy for the duration of the study, in 
accordance with the legislation governing studies in humans.  

In the event of damage or injury to subjects attributable to study treatment or participation 
in the study, as required by law and the GCP, MEDTRUM has purchased an insurance policy 
No. 0100534514058 190120 from HDI GLOBAL SE (Appendix 1). 
 
This insurance policy covers the liability of the sponsor, the investigator and any other person 
involved in the study in accordance with the law. 
 
As the claim for compensation may follow other routes than the one provided by the law of 
20.12.1988, it is recommended that investigators have a civil liability insurance policy for their 
research activities. 

The study is fully funded by MEDTRUM.  

 

 

 

 

15 DOCUMENTATION AND USE OF STUDY RESULTS 
 

All information related to this study and not yet published is confidential and remains the sole 
property of the Sponsor. The physician agrees to use this information only for the conduct of 
the study and for no other purpose except with the prior written consent of the Sponsor, 
except for possible communications to representatives of the relevant health authorities. 

A report of the study will be written at the end of the study and will be submitted to the 
Scientific Committee for review and approval. 

All study data and results are the sole property of the Sponsor. 

Communications at scientific meetings and publications in peer-reviewed scientific journals 
will be made under the cover of the Scientific Committee which will validate their form and 
content in agreement with the Sponsor. 
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16 SCHEDULE OF THE STUDY 
 

The projected schedule for the study is as follows: 

• Regulatory submissions: October 2019 
• Obtaining regulatory approvals: December 2019 
• Implementation of the study: January to October 2020 
• Patient Inclusion: January 2020 to November 2020 
• End of follow-up of the last patient: March 2021 
• Database freeze: June 2021 
• Full study report with follow-up: December 2021 
 

However, the total duration of the study or the recruitment period may vary depending on 
regulatory deadlines and recruitment capacities.  

  



  Page 51 on 54 

MedInPS - Protocol final version 1.3 of 13.05.2020 

17 BIBLIOGRAPHIC REFERENCES 
 

1. CNEDiMTS Opinion of May 30, 2017. External, portable, programmable insulin pumps.  

2. Hanaire H, Lassmann-Vague V, Jeandidier N, et al. Treatment of diabetes mellitus 
using an external insulin pump: the state of the art. Diabetes Metab 2008;34:401-23 

3. LassmannVague V, Clavel S, Guerci B, Hanaire H, Leroy R, Loeuille GA, Mantovani I, 
Pinget M, Renard E, Tubiana-Rufi N; Société francophone du diabète (ex ALFEDIAM) 
Expert consensus: When to treat a diabetic patient using an external insulin pump. 
Expert consensus. Société Francophone du Diabète 2009. Diabetes Metab. 2010 
Feb;36(1):79-85. Epub 2010 Jan 13. 

4. Borot S, Benhamou PY, Atlan C, Bismuth E, Bonnemaison E, Catargi B, Charpentier G, 
Farret A, Filhol N, Franc S, Gouet D, Guerci B, Guilhem I, Guillot C, Jeandidier N Joubert 
M, Melki V, Merlen E, Penfornis A, Picard S, Renard E, Reznik Y, Riveline JP, Rudoni S, 
Schaepelynck P, Sola-Gazagnes A, Tubiana-Rufi N, Verier-Mine O, Hanaire H; Société 
francophone du diabète (SFD), Société française d'endocrinologie (SFE); Evaluation in 
diabetes of active implants Group (EVADIAC). Practical implementation, education 
and interpretation guidelines for continuous glucose monitoring: A French position 
statement. Diabetes Metab. 2018 ;44 :61-72. 

5. The Diabetes control and complications trial research group. The effect of intensive 
treatment of diabetes on the development and progression of long-term complications 
in insulin-dependent diabetes mellitus. N Engl J Med 1993;329:977-86. 

6. Misso ML, Egberts KJ, Page M, O'Connor D, Shaw J. Continuous subcutaneous insulin 
infusion (CSII) versus multiple insulin injections for type 1 diabetes mellitus.  Cochrane 
Database Syst Rev. 2010;(1):CD005103. 

7. Pickup JC, Sutton AJ.  Severe hypoglycaemia and glycaemic control in type 1 diabetes: 
meta-analysis of multiple daily insulin injections compared with continuous 
subcutaneous insulin infusion.  Diabet Med. 2008;25(7):765-774. 

8. Sämann A, Mühlhauser I, Bender R, Hunger-Dathe W, Kloos C, Müller UA.  Flexible 
intensive insulin therapy in adults with type 1 diabetes and high risk for severe 
hypoglycemia and diabetic ketoacidosis.  Diabetes Care. 2006;29(10):2196-2199. 

9. Karges B, Schwandt A, Heidtmann R, et al. Association of insulin pump therapy vs 
insulin injection therapy with severe hypoglycemia and and Glycemic Control diabetic 
ketoacidosis among children, adolescents, and young adults with type 1 diabetes. 
JAMA. 2017;318(14):1358-66. 

10. American Diabetes Association. Diabetes care in the hospital, nursing home, and 
skilled nursing facility. Sec. 13. In Standards of Medical Care in Diabetes - 2015. 
Diabetes Care 2015;38(Suppl. 1): S80-S85. 

11. Leiter LA, et al. Assessment of the impact of fear of hypoglycemic episodes on glycemic 
and hypoglycemia management. Can J Diabetes 2005; 29: 186-92.  

12. Zisser H.C, Howard C, Bevier W, and Jovanovičx L. Siphon. Effects on continuous 
subcutaneous insulin infusion pump delivery performance. Journal of Diabetes Science 
and Technology, Vol. 4, 2010; 98-103. 



  Page 52 on 54 

MedInPS - Protocol final version 1.3 of 13.05.2020 

13. Bally L, Thabit H, Kojzar H, Mader J.K, Qerilmi-Hyseni J, Hartnell S, Tauschmann M, 
Allen J.M, Wilinska M.E, Pieber T.R, Evans M.L, Hovorka R. Day-and-night glycaemic 
control with closed-loop insulin delivery versus conventional insulin pump therapy in 
free-living adults with well-controlled type 1 diabetes: an open-label, randomised, 
crossover study. Lancet Diabetes Endocrinol 2017; 5: 261-70 

14. When to treat a diabetic patient using an external insulin pump. Expert consensus. 
French-speaking diabetes society (formerly ALFEDIAM) 2009 

15.  S.Borot, , S.Franc, Justine Cristant, A.Penfornis, PY.Benhamou, B. Guerci, H. Hanaire, 
E. Renard, Y. Reznik, C. Simon, G. Charpentier- Accuracy of a New Patch Pump Based 
on a Microelectromechanical System (MEMS) Compared to Other Commercially 
Available Insulin Pumps: Results of the First In Vitro and In Vivo Studies. Journal of 
Diabetes Science and Technology 2014, Vol. 8(6) 1133 -1141 

16. https://solidaritessante.gouv.fr/IMG/pdf/Rapport_d_activite_du_CEPS_en_2013_vers
ion_francaise_.pdf 

17. Nathan D.M, Kuenen J, Borg R, Zheng H, Schoenfeld D, Heine R.J for the A1c-Derived 
Average Glucose (ADAG) Study Group. Translating the A1c Assay Into Estimated 
Average Glucose Values. Diabetes care, volume 31, number 8, august 2008. 

18. Lebenthal Y, Lazar L, Benzaquen H, Shlomit S, Philipp M. Patient perceptions of using 
the OmniPOD system compared with conventional insulin pumps in young adults with 
type 1 diabetes. Diabetes Tech & Therap. 2012;14(5):11-7. 

19. Lane WS, Weinrib SL, Rappaport JM, Przestrelski T. A prospective trial of U500 insulin 
delivered by OmniPOD in patients with type 2 diabetes mellitus and severe insulin 
resistance. Endocr Pract. 2010; 16: 778-784. 

20. Peyrot M, Rubin R.R. Validity and Reliability of an Instrument for Assessing Health-
Related Quality of Life and Treatment Preferences.  Diabetes Care, Volume 28, number 
1, January 2005.  

21. Bromba M, Campbell F, and Levy B.L. The Insulin Treatment Satisfaction Questionnaire 
and Assessment of Satisfaction with a Latest-generation Insulin Pump. Eur Endocrinol. 
2015 Aug; 11(2): 67-69.  

22. Bohannon N, Bergenstal R, Cuddihy R, Kruger D, List S, Massaro E, Molitch M, Raskin 
P, Remtema H, Strowig S, Whitehouse F, Brunelle R.L, Dreon D and Tan M. Comparison 
of a Novel Insulin Bolus-Patch with Pen/Syringe Injection to Deliver Mealtime Insulin 
for Efficacy, Preference, and Quality of Life in Adults with Diabetes: A Randomized, 
Crossover, Multicenter Study.  Diabetes Technology & Therapeutics, Volume 13, 
Number 10, 2011.  

23. Anderson RT, Skovlund SE, Marrero D, et al. Development and validation of the Insulin 
Treatment Satisfaction Questionnaire, Clin Ther, 2004;26:565-78.  

24. Barnard K, Bromba M, de Lange M, et al, High reported treatment satisfaction in 
people with type I diabetes switching to latest generation insulin pump regardless of 
previous therapy, J Diabetes Sci Technol, 2015;9:231-6 

25. Agiostratidou G, Anhalt H, Ball D, Blonde L, Gourgari E, Harriman K.N, Kowalski A.J, 
Madden P, McElwee-Malloy M, Peters A, Raman S, Reifschneider K, Rubin K and 



  Page 53 on 54 

MedInPS - Protocol final version 1.3 of 13.05.2020 

Weinzimer S.A. Standardizing Clinically Meaningful Outcome Measures Beyond HbA1c 
for Type 1 Diabetes: A Consensus Report of the American Association of Clinical 
Endocrinologists, the American Association of Diabetes Educators, the American 
Diabetes Association, the Endocrine Society, JDRF International, The Leona M. and 
Harry B. Helmsley Charitable Trust, the Pediatric Endocrine Society, and the T1D 
Exchange. Diabetes care, volume 40, December 2017, 1622-1630. 

26. Battelino T, Danne T, Bergenstal R , Amiel S, Beck R, Biester T, Bosi E, Buckingham B, 
Cefalu W, Close K, Cobelli C, Dassau E,DeVries JH, Donaghue K, Dovc K,1 Doyle F, Garg 
S, Grunberger G, Helle Sr, Heinemann L, B. Hirsch, Hovorka R, Jia W, Kordonouri O, 
KovatchevB, Kowalski A, Laffel L, Levine B, Mayorov A, Mathieu C, Murphy H.R, Nimri 
R, Nørgaard K, Parkin CG, Renard E, Rodbard D, Saboo B , Schatz D, Stoner K,Urakami 
T,Weinzimer S, Phillip M: Clinical Targets for Continuous Glucose Monitoring Data 
Interpretation: Recommendations From the International Consensus on Time in 
Range- Diabetes Care Publish Ahead of Print, published online June 8, 2019 

27. Guidance for Industry Diabetes Mellitus - Evaluating Cardiovascular Risk in New 
Antidiabetic Therapies to Treat Type 2 Diabetes. FDA U.S. Department of Health and 
Human Services Food and Drug Administration Center for Drug Evaluation and 
Research (CDER), December 2008. 

 

 

  



  Page 54 on 54 

MedInPS - Protocol final version 1.3 of 13.05.2020 

18 APPENDICES 
18.1 STUDY INSURANCE 
  

 

 


