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CONCLUSIONS 

Name: 
PARADIGM VEO system, insulin pump and continuous interstitial glucose 
monitoring device 

Models and 
references: 

Reference Name 
MMT-554 
MMT-754 

PARADIGM VEO, insulin pump and continuous interstitial 
glucose monitoring device 

MMT-7002C 
MMT-7002D Glucose sensor 

MMT-7703 MiniLink Transmitter  
Applicant: MEDTRONIC France SAS 
Manufacturer: MEDTRONIC Minimed (United States) 
Available data: No specific studies involving this device are available. The data provided involve 

previous versions of the device or of part of the device, and devices made by other 
manufacturers. 
The following studies involve a continuous glucose monitoring system in 
association with insulin pump therapy or multiple injections: 
- The study by Bode et al. is a comparative, randomised, multi-centre, open-label 

study that involved 71 patients who were followed up for two 72-hour periods. It 
measured the accuracy of continuous glucose monitoring and compared the 
efficacy of alarms warning of glycaemic excursions for patients for whom 
alarms were activated with those for whom alarms were not activated.   

- The study by Deiss et al. is a comparative, randomised, multi-centre, open-
label study that involved 162 patients who were followed up for 3 months. It 
primarily assessed the reduction in HbA1c between baseline and the end of the 
study in patients who wore the device continuously and in patients who wore 
the device periodically, compared with a control arm of patients who only 
carried out capillary glycaemia testing. 

- The study carried out by the Juvenile Diabetes Research Foundation was a 
comparative, randomised, multi-centre, open-label study that involved 322 
patients divided into two arms: one arm of patients who wore a continuous 
glucose monitoring system and one of patients who used capillary glucose self-
monitoring alone, stratified by age group and followed up for 6 months. One 
arm of 80 patients who wore a continuous glucose monitoring system was 
followed up for a further 6 months. 

The following studies involve a continuous glucose monitoring system in 
association with insulin pump therapy: 
- One unpublished study involving 87 patients who were followed up for 6 

months, and the STAR-3 study, involving 495 patients who were followed up 
for 1 year. Comparative, randomised, multi-centre, open-label studies. The 
primary endpoint of each of these studies was the difference in change in 
HbA1c between the arm of patients who wore the pump and a continuous 
glucose monitoring system, and patients treated with multiple injections.  
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- The study by Raccah et al. is a comparative, randomised, multi-centre, open-
label study that involved 132 patients who were followed up for 6 months. Its 
objective was to compare the improvements in glycaemic control in patients 
wearing an insulin pump and a continuous glucose monitor versus patients 
wearing an insulin pump and performing conventional capillary glycaemia 
testing.  

Modelling using the Core Diabetes Model was also provided.  
Actual Benefit (AB): Insufficient for inclusion on the list of products and services qualifying for 

reimbursement (LPPR) mentioned under article L. 165-1 of the French Social 
Security Code.  
The Committee considers that the potential usefulness of PARADIGM VEO does, 
however, justify temporary reimbursement in special cases, under the provisions of 
article L165-1-1 of the Social Security Code, in order to enable additional clinical 
and economic data to be generated. 

Criteria for 
reimbursement in 
special cases: 

Patient eligibility criteria  
- Patients who have type 1 diabetes  
- And who have received optimised treatment with a pump for over 6 months 
- And who have received intensified therapy (therapeutic education programme) 
during the past 3 years 
- And who have undergone screening for glycaemia fluctuations using continuous 
interstitial glucose monitoring and optimisation of pump programming based on the 
results over more than 3 months 
- And who meet one or more of the following criteria:  

- HbA1c >8% on all measurements over the past 6 months and on at 
least two occasions 

- at least one severe hypoglycaemia episode (needing help from a third 
party) or coma during the past 6 months  

- an average of at least 4 moderate episodes of hypoglycaemia 
(threshold <0.7 g/L) per week for the past 6 months  

 
Target Population  
Around 23,500/146,000 (16%) of patients with type 1 diabetes have an insulin 
pump. Of these, it is assumed that fewer than 38% of patients are failing to achieve 
metabolic control (HbA1c >8%); the target population would therefore be fewer 
than 9,000 patients but according to experts between 3,500 and 5,000 patients 
could be eligible to wear this device. 
 
Supervision procedures  
Centres that start patients on treatment with pumps are designated in the decree 
dated 17 July 2006, and these centres have to agree to collect data as part of the 
temporary reimbursement programme for special cases only, and have the 
capacity to collect the data.  
In addition to this specific management, patients must be trained in programming 
and use of the glucose monitor, in the need to perform calibration, in insertion of 
the sensor and must receive therapeutic education which will enable them to 
interpret and use the information provided by the PARADIGM VEO system in order 
to optimise their treatment. The role of professionals is to analyse the data 
provided by the continuous interstitial glucose monitoring system. 
 
Duration of reimbursement  
The period should be such that a study with a follow-up period of 18 months can 
be carried out, with interim analysis at one year; this should include the period 
during which patients are being enrolled, which will depend on the number of 
subjects required, as well as the time taken to analyse the clinical data and for 
HAS to re-assess the device in the light of the study results. 
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Data collection criteria 
The procedure would be:  
Provision of pump associated with a continuous interstitial glucose monitoring 
system. 
 
The comparator would be:  
Patients who are eligible but for whom the treatment strategy would still be based 
on insulin pump therapy associated with conventional capillary glycaemia testing. 
 
 
The data collection objectives would be:  

- Primary endpoint  
To assess efficacy of glycaemic control of this new device, and 
to what extent this effect is maintained 

- Secondary endpoint:  
o To assess compliance 
o To assess satisfaction and improvement in quality of life 
o To carry out an economic assessment of use of this device 
o To clarify, using a sub-group analysis, the eligibility criteria 

that will predict compliance to treatment with this device  
 

Definitive opinion 2 
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EVIDENCE REVIEW 
 
 

Nature of the application 
 
Application for inclusion on the list of products and services qualifying for reimbursement (LPPR) 
mentioned under article L. 165-1 of the French Social Security Code. 

 
■ Models and references 
 
 
 
 
 
 
 
 
■ Packaging 
 
The PARADIGM VEO MMT-554 (capacity of insulin reservoir = 1.8 mL) and MMT-754 devices 
(capacity of insulin reservoir = 3.0 mL) are provided in cardboard boxes containing the following 
items:  

� 1 Paradigm Veo pump 
� 1 pump user manual 
� 1 Quickset (MMT 399) 
� 1 Quickset (MMT-396) 
� 1 Quickset user manual 
� 1 pack of 4 AAA batteries 
� 1 travelling bag 
� 1 insulin reservoir (3 mL) MMT-332a for MMT-754 pumps 

or 1 insulin reservoir (1.8 mL) MMT-326a for MMT-554 pumps 
� 1 reservoir user manual 
� 1 Quick-serter MMT-395 
� 1 pouch containing 3 catheter clamps 
� 1 belt clip 
� 1 activity guard (protects access to reservoir and battery) 
� 1 leather case with clip  

 
Glucose sensor MMT-7002C or MMT-7002D is provided in sterile individual packaging, in 
cardboard boxes containing 4 (MMT-7002D) or 10 (MMT-7002C) sensors. Dressings are not 
provided with sensors. 
  
The MiniLink transmitter (MMT-7703) is provided in a kit that contains:  

� 1 MiniLink charger (MMT-7705)  
� 1 MiniLink tester (MMT-7706)  
� 1 Sen-serter device (MMT-7500) 
� 1 AAA alkaline battery for the charger  
� 10 occlusive dressings "IV3000 (MMT-174)" 
� 1 Sen-serter user manual 
� 1 MiniLink user manual 

 
■ Applications 
This system is designed for patients with type 1 diabetes, who have been treated for more than 6 
months with an insulin pump and who have poor metabolic control. 

Reference Name 
MMT-554 
MMT-754 

PARADIGM VEO, insulin pump and continuous interstitial glucose 
monitoring device 

MMT-7002C 
MMT-7002D Glucose sensor 

MMT-7703 MiniLink Transmitter 
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Reimbursement history 
 
This is the first application for inclusion on the list of products and services qualifying for 
reimbursement as mentioned in article L 165-1 of the Social Security Code. 
 
 

Characteristics of the product and the associated service 
 
■ CE marking 
Declaration by LNE/G-MED (0459), France: 
- For PARADIGM VEO monitor/insulin pump, Class IIb  
- For the glucose sensor, Class III  
- For the MiniLink transmitter, Class IIa. 
 
■ Description 
The PARADIGM VEO system consists of the following items:  

- the PARADIGM VEO device, which includes the insulin pump functions 
and the continuous interstitial glucose monitoring system  

- consumables for delivery of insulin 
- reservoirs designed to contain insulin 
- infusion sets, consisting of a catheter and an insertion device 

- a glucose sensor which is inserted into subcutaneous tissue, with a 
new sensor at least every 6 days 

- a MiniLink transmitter which transmits information from the sensor to 
the device every 5 minutes 

The latter two items are only used if continuous interstitial glucose monitoring is activated. 
Other items may be used in association, in particular software for storing and processing data. 
 
■ Intended purpose 
PARADIGM VEO delivers insulin (via the pump function) and provides a real-time display of 
measurements and changes in interstitial fluid glucose concentration (via the glucose monitoring 
function).  
Information provided by the monitor guides the patient in adjusting his/her own treatment, following 
capillary glycaemia testing if this is required. 
If the glucose measurement falls below a threshold that the patient has programmed in advance, 
insulin delivery by pump can be suspended for 2 hours if the patient does not intervene. 
 
■ Associated intervention or service 
No procedure is associated with this system.  
Services associated with insulin pumps are described in the list of products and services that are 
reimbursed by national health insurance. 



 

- 6 - 

Actual Benefit 
 

1. Benefit of the product or service1 
 

1.1 Data analysis: assessment of the therapeutic effect/adverse effects, risks linked to use 
 
None of the studies that have been provided are specific to this product.  
 

1.1.1 The following studies involve a continuous interstitial glucose monitoring system 
in association with insulin therapy given via pump or multiple injections: 

- The study by Bode et al2 is a multi-centre (6 centres), prospective, randomised open-
label study, with 2 randomisation arms (an Alarm arm and a Control arm). The objective 
of this study, which was short in duration, was to assess the accuracy of interstitial 
glucose measurement and of alarms in the event of hypo- or hyperglycaemia, as well as 
the efficacy of these alarms in the management of glycaemic excursions.  
The study consisted of two phases, each lasting a maximum of 72 hours. 71 patients 
were included. In the version used for this study, the continuous glucose monitoring 
system alerted the patient if hypo- or hyperglycaemia occurred, but did not display the 
interstitial glucose measurements, unlike PARADIGM VEO. The authors concluded that 
the tested system had an acceptable level of accuracy when carrying out continuous 
glucose monitoring. In terms of efficacy, response by patients to hypoglycaemia alerts 
led to a significant reduction in the duration of hypoglycaemic excursions. The other 
results showed no statistically significant differences. 

 
- The study by Deiss et al.3 was an open-label, multi-centre (8 centres), prospective 

randomised study with 3 arms. The objective was to assess the effect of a continuous 
glucose monitoring system on glycaemic control. The arms were classified according to 
length of time the system was worn for (arm 1: patients wore the device continuously; 
arm 2: patients wore the device every 2 weeks; control arm: patients measured capillary 
glycaemia alone). The study involved 162 patients and lasted 3 months. 
The primary endpoint was reduction in HbA1c between baseline and end of study in 
patients in arm 1 in comparison with patients in the control arm. After 3 months of 
continuous use, HbA1c levels for patients in arm 1 reduced by 0.99 ± 1.13%, while it 
reduced by 0.39 ± 1.03% in the control arm (p=0.0027). The results showed that 
continuous use of the continuous glucose monitoring system over 3 months provides a 
significant improvement in glycaemic control for patients with type 1 diabetes with 
previously poor glycaemic control (HbA1c ≥ 8.1%) despite an intensified and properly 
administered treatment regime.  

 
- The study by the JDRF4 is a comparative, randomised, multi-centre (10 centres), 

prospective open-label study. The 322 patients who were taking part were stratified into 
3 age groups (adults: > or = 25 years; adolescents: 15 to 24 years; children: 8 to 14 
years) and were randomised into two arms; one consisted of patients who wore a 
continuous glucose monitoring system (CGM arm) and the other consisted of patients 
who used conventional capillary glycaemia testing (control arm). Patients were initially 
treated with a pump or with multiple injections. 
The primary endpoint was reduction in HbA1c between baseline and end of study in 
patients in the CGM arm in comparison with patients in the control arm. The results 
showed that use of a continuous glucose monitoring system for 6 months provides a 
significant improvement in glycaemic control for patients with type 1 diabetes aged 25 

                                                           
1 The original French version includes an appendix which describes in more details the clinical data analysed and their methodological 
limits. 
2 Bode B, Gross K, Rikalo N., Schwartz S, Wahl T, Page C et al. Alarms based on real-time sensor glucose values alert patients to 
hypo- and hyperglycemia: the Guardian continuous monitoring system. Diabetes Technol Ther. 2004 Apr; 6(2): 105-13. 
3 Deiss D, Bolinder J, Riveline JP, Battelino T, Bosi E, Tubiana-Rufi N, Kerr D, Phillip M. Improved glycemic control in poorly controlled 
patients with type 1 diabetes using real-time continuous glucose monitoring. Diabetes Care. 2006 Dec; 29(12): 2730-2. 
4 Juvenile Diabetes Research Foundation Continuous Glucose Monitoring Study Group. Continuous glucose monitoring and intensive 
treatment of type 1 diabetes. N Engl J Med. 2008 Oct 2; 359(14): 1464-76. 
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years or over in comparison with conventional testing methods (-0.53%;  
95% CI [-0.71; -0.35]; p<0.001). 
Of the secondary endpoints, it was noted that time in minutes spent below the 
thresholds (defined as <0.7 g/L or <0.5 g/L) between baseline and the end of the study 
did not vary significantly between the CGM and control arms for any of the age groups 
for all thresholds. 
Time spent in hyperglycaemia (defined as >1.80 g/L or >2.5 g/L) was only significantly 
less for adults in the CGM arm (in comparison with the control arm). 
 

- The JDRF study was extended for some subjects in the CGM arm5. Eighty patients 
aged between 8 and 17 years were followed up for a further 6 months. Analysis was 
done on 3 arms, divided by time spent wearing the sensor:  
- sensor worn > or = 6 days/week throughout the 12 months (arm 1, n=17) 
- sensor worn > or = 6 days/week throughout the first 6 months and then < 6 

days/week (arm 2, n=17) 
- sensor worn < 6 days/week throughout the 12 months (arm 3, n=43) 
The 17 patients in arm 1 had a significantly greater reduction in HbA1c at 12 months in 
comparison with the 63 patients who used continuous interstitial glucose monitoring for 
fewer than 6 days/week (-0.8% ± 0.6% compared with +0.1% ± 0.7%). The study design 
does not provide information as to whether this effect on HbA1c was significantly 
greater than in patients who underwent conventional capillary glycaemia testing. 

 
 

1.1.2 The following studies involve a continuous glucose monitoring system in association 
with insulin pump therapy:  

 
- One unpublished, comparative, prospective, randomised, multi-centre, open-label 

study by Hermanides et al.6 investigated whether use of a continuous glucose 
monitoring system in association with an insulin pump (SAP or sensor-augmented 
pump arm) provided an improvement in glycaemic control in comparison with insulin 
therapy with multiple injections in association with capillary glycaemia testing alone 
(MDI or multiple daily injections arm). Seventy-eight patients who were initially treated 
with multiple injections were enrolled in the study and were randomised into two arms 
(SAP and MDI). The gross difference in change in HbA1c for patients in the SAP arm in 
comparison with those in the MDI arm, between baseline and week 26, was -1.10% 
(95% CI [-1.47; -0.73]; p<0.001), with a greater change seen in the arm using the pump 
and continuous interstitial glucose monitoring. There was no significant difference in the 
number of hypoglycaemia episodes (threshold <4.0 mmol/L or <0.72 g/L) or in their 
duration. Conversely, time spent in hyperglycaemia was shorter: -17.3%,  
(95% CI [-25.1;-9.5]; p<0.001) in the SAP arm. 
 

- The study by Bergenstal et al.7 (Star-3) was a comparative, prospective, randomised, 
multi-centre, open-label study, the objective of which (as for the previous study) was to 
assess whether patients wearing a continuous interstitial glucose monitoring system 
associated with an insulin pump (SAP arm) achieved an improvement in glycaemic 
control in comparison with those carrying out capillary glycaemia testing alone and 
multiple injections (MDI arm). 495 patients who were initially treated using multiple 
injections took part in the trial; they were randomised into SAP and MDI arms. Follow-
up took place in 30 centres in the United States and Canada, over one year.  
The difference in change in HbA1c for patients in the SAP arm in comparison with those 
in the MDI arm, between baseline and month 12, was -0.6% (95% CI [-0.7; 0.4]; 
p<0.001), with a greater change seen in the arm using the pump and continuous 

                                                           
5 Chase HP, Beck RW, Xing D, Tamborlane WV, Coffey J, Fox LA, Ives B, Keady et al. Continuous glucose monitoring in youth with 
type 1 diabetes: 12-month follow-up of the Juvenile Diabetes Research Foundation continuous glucose monitoring randomized trial. 
Diabetes Technol Ther. 2010 Jul; 12(7): 507-15. 
6 Hermanides J. et al. Unpublished. 
7 Bergenstal RM, Tamborlane WV, Ahmann A, Buse JB, Dailey G, Davis SN et al. ; STAR 3 Study Group.  Effectiveness of sensor-
augmented insulin-pump therapy in type 1 diabetes.  N Engl J Med. 2010 Jul 22; 363(4): 311-20. 
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glucose monitoring. Time spent in hypoglycaemia (threshold <0.7 g/L or <0.5 g/L) did 
not differ significantly; however, time spent in hyperglycaemia (threshold >1.80 g/L or 
>2.50 g/L) was less in the SAP arm for all thresholds. 
 

- The study by Raccah et al.8 (REAL Trend) was a comparative, randomised, 
prospective, open-label multi-centre study. It assessed whether use of continuous 
interstitial glucose monitoring in association with an insulin pump provided an 
improvement in glycaemic control in comparison with insulin pump therapy associated 
with capillary glycaemia monitoring alone. One hundred and thirty-two patients, who 
initially received treatment with multiple injections, were enrolled in 8 centres in France. 
They were randomised into two arms: one receiving insulin pump associated with 
continuous interstitial glucose monitoring (PRT arm) and insulin pump alone (CSII arm).  
Significant reductions in HbA1c were obtained for the PRT arm (-0.81 ± 1.09%; 
p<0.001) and for the CSII arm (-0.57 ± 0.94%; p<0.001) but the difference between 
arms was not significant. All hypoglycaemia parameters remained constant and were 
similar in the two arms. The study reported that the PRT arm had significantly better 
results for the following criteria: duration of hyperglycaemia episodes (p<0.005) and 
area under curve above the hyperglycaemia threshold (p<0.05). 
20/132 patients withdrew from the study and 23/55 patients (42%) in the PRT arm did 
not wear the sensor more than 70% of the time. 

 
The studies by Bergenstal and Hermanides do not enable separate assessment of the 
impact on HbA1c reduction of continuous glucose monitoring and the impact of the pump. 
However, a Cochrane review9 comparing insulin pumps with insulin therapy using multiple 
insulin injections in patients with type 1 diabetes shows that insulin pump therapy provides 
a reduction in HbA1c of -0.3% [-0.4%; -0.1%] (p<0.001) in comparison with multiple 
injections. It has therefore not been shown that continuous interstitial glucose monitoring 
has an effect on this parameter. 
Overall, only the REAL Trend study enables a comparison of the efficacy of an insulin pump 
associated with glucose monitoring and insulin pump alone in association with a strategy of 
multiple daily capillary glycaemia auto-tests. However, this study does not show that 
continuous glucose monitoring has any impact, in clinical practice, on changes in HbA1c, 
although the duration of hyperglycaemic episodes is reduced. In this study, 32/55 (58%) of 
patients analysed in the PRT arm were unable to use continuous glucose monitoring for 
more than 70% of the time. 
Other than the REAL Trend study, the available data do not enable an assessment of 
whether continuous interstitial glucose monitoring in association with an insulin pump is 
useful. 
No studies have shown that continuous glucose monitoring reduces the number of 
hypoglycaemic episodes. Only a very short feasibility study (Bode et al.) reaches this 
conclusion. The usefulness of temporarily stopping insulin administration was not shown, or 
even assessed, in these studies. 
None of the studies included pregnant women. 
 
Although in several published studies continuous interstitial glucose monitoring was 
associated with better glycaemic control, the clinical studies provided did not 
confirm the efficacy of continuous glucose monitoring when the device is in 
association with an insulin pump in comparison with insulin pump therapy alone in 
the reduction of HbA1c or in reducing the frequency or duration of hypoglycaemia 
episodes. 
It would be useful to establish well-conducted studies to investigate the conditions 
under which this type of association is used. 

                                                           
8 Raccah D, Sulmont V, Reznik Y, Guerci B, Renard E, Hanaire H et al. Incremental value of continuous glucose monitoring when 
starting pump therapy in patients with poorly controlled type 1 diabetes: the RealTrend study. Diabetes Care. 2009 Dec; 32(12): 2245-
50. 
9 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 of Systematic Reviews 2010, Issue 1. Art. No.: CD005103. DOI: 
10.1002/14651858.CD005103.pub2 
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No studies have investigated the usefulness of this combination of devices for 
pregnant women.  
PARADIGM VEO has an additional feature in comparison with previous devices, 
namely that it can block insulin administration, but it has not been proven that an 
automatic 2 hour interruption of insulin administration is useful.  

 
1.2 Therapeutic use 

 
PARADIGM VEO is intended for use by patients treated using multiple injections who were started 
on pump treatment more than 6 months previously, but who still have poor metabolic control 
despite optimised treatment.  
There is no technological alternative that will intensify conventional therapy that is based 
on diet and lifestyle measures, insulin therapy via a pump and capillary glycaemia testing.  
 
 
2. Expected public health benefit 
 

2.1 Seriousness of the condition 
 
Type 1 diabetes is an insulin deficiency that results from destruction of beta cells in the pancreas; 
treatment is based on insulin therapy that mimics physiological insulin secretion by the pancreas 
via a basal/bolus dosing schedule, which is provided either by multiple injections or by a pump. 
The objective of this treatment is to achieve normal glycaemia levels in order, in the long term, to 
prevent the degenerative complications of diabetes, which cause disability, incapacity, reduction in 
quality of life and increased mortality in those who have the condition. In the short term, the acute 
complications of diabetes are metabolic emergencies (collapse or coma) caused by 
hyperglycaemia and ketoacidosis or by hypoglycaemia. HAS guidelines state that the objective of 
therapy should be HbA1c of <7.5%10, while limiting the risk of hypoglycaemia and preserving 
patients’ quality of life. 
 
Diabetes is a serious disease because of the complications that can arise. These 
complications are avoidable, if sustainable metabolic control of glycaemia is obtained. 
 

2.2 Epidemiology of the condition  
 
The results of the Entred survey for 2007-201011 estimated that the population of adults with 
diabetes in mainland France was 2.4 million. Of these, 5.6% have type 1 diabetes, i.e. around 
134,000 patients. Of those aged under 45 years, more than half (54%) have type 1 diabetes. In the 
over-45s, type 1 diabetes becomes increasingly marginal as a proportion of all diabetes cases (8% 
in those aged between 45 and 54, 3% in those aged between 55 and 64, and thereafter less than 
1%). 
 
According to the Entred survey, around 12,000 children have diabetes in France, and most of 
these have type 1 diabetes.  
 
The total population of patients with type 1 diabetes who are being followed up is around 146,000 
patients. 

 

                                                           
10 http://www.has-sante.fr/portail/jcms/c_419398/ald-n8-guide-medecin-sur-le-diabete-de-type-1-de-l-adulte-actualisation-juillet-2007 [In 
French. Accessed on 24/09/2010] 
11 Main epidemiological results of the Entred survey for mainland France 
http://www.invs.sante.fr/surveillance/diabete/entred_2007_2010/resultats_metropole_principaux.htm [in French, accessed on 
24/09/2010] 
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Complications are as follows:  
- Microvascular: these affect the retina, kidneys and peripheral nerves;  

o Retinopathy: this can progress towards blindness, and diabetes is 
considered to be the main cause of blindness in those aged under 50 in 
Western countries. 

o Nephropathy: early-stage nephropathy affects around 30% of those with 
diabetes in France, and later-stage disease (established renal failure) affects 
3% of patients with diabetes. 
Diabetic nephropathy can lead to chronic renal failure known as "end-stage" 
which requires renal replacement therapy (kidney dialysis or transplantation), 
which has a severe impact on quality of life and on life expectancy. 

o Peripheral neuropathy: this affects around 50% of patients who have had 
diabetes for 15 years or more. In patients with diabetes, the risk of lower limb 
amputation is 10-15 times higher than in the normal population. 

- Macrovascular: 
Diabetes carries a significant risk of atherosclerosis and cardiovascular disease. The 
latter causes the death of half of all patients with diabetes in France12. 

 
The Entred survey also reports that 38% of patients with type 1 diabetes in this sample had HbA1c 
>8% at the most recent test; by extrapolation to all patients with type 1 diabetes, 55,000 patients 
with diabetes would appear to have poor metabolic control. 
 
Analysis by HAS of CNAMTS data from a representative sample of the population who are on the 
general national health insurance scheme (General Sample of Beneficiaries, EGB) estimates that 
23,491 (95% CI [4,800; 42,200]) of patients with type 1 diabetes were treated with a portable 
insulin pump in 2009. 

 
2.3 Impact 

 
The Core Diabetes Model enables modelling of the long-term effects on health of treatments for 
type 1 or 2 diabetes, using data from published clinical studies. In the case of the PARADIGM VEO 
system, the results of the RealTrend study were extrapolated in order to provide a model of patient 
life expectancy. 
The data used in the primary analysis to compare the benefit obtained by patients treated with 
PARADIGM VEO in comparison with those treated with a pump but no continuous glucose 
monitoring were those from the per-protocol analysis of the RealTrend study, and not the intention-
to-treat data. This analysis does not take into account patient compliance to treatment, which is the 
determining factor behind the long-term effect of the treatment, and when this is taken into account 
(in the full analysis), no significant difference in efficacy between the various treatments is noted. 
This model therefore does not provide an assessment of the usefulness of PARADIGM VEO over 
the long term.  
 
In addition, the rate of compliance used in this model is 83.6%. This figure appears very high, for 
several reasons:  

- the rate used is not made explicit, and is not contained in the article   
- no argument is made for maintaining a stable compliance rate throughout the patient's life 
- no argument is made for a similar compliance rate for both arms 

 
There is no impact measurement or model that enables an assessment of the usefulness of 
PARADIGM VEO.  
 
In conclusion, the National Committee for the Evaluation of Medical Devices and Health 
Technologies considers that the Actual Benefit of the PARADIGM VEO system is 
insufficient to allow it to be included on the list of products and services qualifying for 
reimbursement mentioned under article L. 165-1 of the French Social Security Code.  
                                                           
12 La prévention des complications du diabète [Prevention of complications in diabetes] http://www.sante-jeunesse-
sports.gouv.fr/IMG/pdf/DPdiabete2.pdf [In French, accessed 24/09/2010] 
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However, the potential benefit of PARADIGM VEO justifies reimbursement in special cases 
and for a limited period and under supervision, in order to enable sufficient clinical and 
economic data to be produced (article L165-1-1 of the Social Security Code).  
 
Eligibility criteria for patients  

- Patients who have type 1 diabetes  
- And who have received optimised treatment with a pump for over 6 months 
- And who have received intensified therapy (therapeutic education programme) during 

the past 3 years 
- And who have undergone screening for glycaemia fluctuations using continuous 

interstitial glucose monitoring and optimisation of pump programming based on the 
results over more than 3 months 

- And who meet one or more of the following criteria:  
- HbA1c >8% on all measurements over the past 6 months and on at 

least two occasions 
- at least one severe hypoglycaemia episode (needing help from a third 

party) or coma during the past 6 months  
- an average of at least 4 moderate episodes of hypoglycaemia 

(<0.7 g/L) per week for the past 6 months 
 
Target population  

Around 23,500/146,000 (16%) of patients with type 1 diabetes have an insulin pump. 
Of these, it is assumed that fewer than 38% of patients are failing to achieve 
metabolic control (HbA1c >8%); the target population would therefore be fewer than 
9,000 patients but according to experts between 3,500 and 5,000 patients could be 
eligible to wear this device.  

 
Supervision procedures  

Centres that start patients on treatment with pumps are defined in the order dated 17 
July 2006. Moreover, these centres have to agree to collect data as part of the 
reimbursement programme for special cases, and have the capacity to collect these 
data.  
In addition to this specific reimbursement programme, patients must be trained in 
programming and use of the glucose monitor, in the need to perform calibration, in 
insertion of the sensor and must receive therapeutic education which will enable 
them to interpret and use the information provided by the PARADIGM VEO system in 
order to optimise their treatment. The role of professionals is to analyse the data 
provided by the continuous interstitial glucose monitoring system. 

 
Duration of reimbursement  

The period should be such that a study with a follow-up period of 18 months can be 
carried out, with interim analysis at one year; this should include the period during 
which patients are being enrolled, which will depend on the number of subjects 
required, as well as the time taken to analyse the clinical data and for HAS to re-
assess the device in the light of the study results. 

 
Data collection criteria 

The procedure would be:  
Provision of pump associated with a continuous interstitial glucose monitoring 
system 
 
The comparator would be:  
Patients who are eligible but for whom the treatment strategy would still be based on 
insulin pump therapy associated with conventional capillary glycaemia testing. 
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The data collection objectives would be:  
o Primary objective:  

� To assess efficacy of glycaemic control of this new device, and 
to what extent this effect is maintained 

o Secondary objective:  
� To assess compliance 
� To assess satisfaction and improvement in quality of life 
� To carry out an economic assessment of use of this device 
� To clarify, using a sub-group analysis, the eligibility criteria that 

will predict compliance to treatment with this device 
 

 


