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The legally binding text is the original French ver sion  
 

 

TTRRAANNSSPPAARREENNCCYY  CCOOMMMMIITTTTEEEE  
Opinion 

18 December 2013 
 

 
LEVEMIR PENFILL 100 IU/ml, solution for injection 
B/5 cartridges of 3 ml (CIP: 34009 365 118-1) 

LEVEMIR FLEXPEN 100 IU/ml, solution for injection 
B/5 pre-filled pens of 3 ml (CIP: 34009 365 119-8) 

LEVEMIR INNOLET 100 IU/ml, solution for injection 
B/5 pre-filled pens of 3 ml (CIP: 34009 365 120-6) 
 

Applicant: NOVO NORDISK PHARMACEUTIQUE SAS 

INN insulin detemir 

ATC Code (2013): A10AE05 (Insulins and analogues for injection, long-acting) 

Reason for the 
review 

Renewal of inclusion  

List concerned National  Health  Insurance  (French Social Security Code L.162-17) 

Indication 
concerned 

"Treatment of diabetes mellitus in adults, adolesce nts and children 
aged 2 years and above." 
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01 ADMINISTRATIVE AND REGULATORY INFORMATION  

 
Marketing 
Authorisation 
(procedure) 

Date of Marketing Authorisation (centralised procedure):  
1 June 2004 

Prescribing and 
dispensing conditions / 
special status 

List II 

 

ATC Classification 

2013 
A  Alimentary tract and metabolism  
A10  Drugs used in diabetes  
A10A  Insulins and analogues 
A10AE  Insulins and analogues for injection, long-acting 
A10AE05 insulin detemir 

 

02 BACKGROUND  

Examination of the dossier of proprietary medicinal products for re-inclusion on the list of 
medicines refundable by National Health Insurance for a 5-year period starting on 4 July 2005 
(Official Gazette of 14 July 2005). 
The proprietary medicinal product LEVEMIR INNOLET is the subject of a combined listing renewal. 
 
The LEVEMIR proprietary medicinal products were assessed by the Transparency Committee in 
2005 for an application for inclusion on the list for private practice and hospital use. In its opinion of 
30 March 2005, the Committee's conclusions were: Substantial actual benefit in the indication of 
the marketing authorisation and the wording of the IAB was as follows: "Given the following facts: 
LEVEMIR, like LANTUS, leads to  fewer instances of nocturnal hypoglycaemia than NPH, LANTUS 
can usually be administered as a single daily injection, in clinical studies, patients on LEVEMIR 
had a smaller average weight fluctuation than patients taking NPH, the Committee has decided 
that LEVEMIR should be classified as offering the same Improvement in Actual Benefit as 
LANTUS versus NPH." The IAB granted to LANTUS by the Committee was level "III versus NPH 
insulin in terms of safety with fewer instances of nocturnal hypoglycaemia and in terms of ease of 
use (once daily injection without resuspension)" (see LANTUS opinion of 22 January 2003).  
The Committee's opinion was accompanied by a request for a post marketing study, the 
PREDICTIVE study, whose results are available and will be analysed in this opinion. 
 
The Committee examined LEVEMIR again for an extension of indication in the treatment of 
childhood diabetes for children 2 to 5 years old and in its opinion of 20 June 2012, granted a 
substantial AB and an "IAB level V versus NPH insulin in the treatment of patients with type 1 
diabetes aged 2 to 5 years old, in view of limited clinical data, relying on the descriptive efficacy 
results from a subgroup." 
 
The Committee assessed the LEVEMIR products as part of their listing renewal in May 2013. 
During the inter partes stage, Novo Nordisk first requested a hearing before the Committee. It then 
requested a suspension of the investigation due to the existence of new evidence and new data in 
their possession. The Committee's opinion of 29 May 2013 is therefore not final.  
Accordingly, the Committee conducted a new examination of the LEVEMIR proprietary medicinal 
products on 4 December 2013.  
The new data provided by the manufacturer are: 
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- 3 observational studies: SOLVE and LIGHT and Achieve (described in section 05.3.3). 
- 3 clinical studies: 1768 (described in the table in Appendix 2), 1842 and TRANSITION 

3511  
Study 1842,1,2 phase III, randomised, open-label, lasting 26 weeks, aimed to evaluate the safety 
and efficacy of a triple therapy with metformin + liraglutide + insulin detemir compared with a dual 
therapy with  metformin + liraglutide in type 2 diabetes patients with an HbA1c value ≥ 7.0% after 
12 weeks of treatment with metformin + liraglutide.  
This study cannot be considered by the Committee because the triple therapy scheme evaluated is 
not validated by the latest HAS recommendations and liraglutide does not have a marketing 
authorisation in combination with insulin. 
 
The TRANSITION3  phase III, randomised open-label study, lasting 26 weeks aimed to evaluate 
the safety and efficacy of insulin detemir in combination with the dual therapy of metformin 
+ sitagliptin compared with the combination of metformin + sitagliptin +/- sulfamide in insulin 
treatment naive type 2 diabetes patients previously treated by oral diabetics for at least 3 months. 
The relevance of the prescribed treatments will be discussed. In fact, the metformin/gliptin/insulin 
triple therapy in this study has not been addressed in the good practice recommendations updated 
by HAS in January 2013 on controlling blood glucose in type 2 diabetes. When insulin therapy is 
initiated, gliptins should be discontinued. Thus, this study was not considered by the Committee. 
 
The Committee also has the results of an epidemiological study conducted by the CNAMTS at the 
request of the ANSM on the risk of cancer occurrence in long-acting insulin analogues. 
 

03 CHARACTERISTICS OF THE MEDICINAL PRODUCT  

03.1 Therapeutic indication 
"Treatment of diabetes mellitus in adults, adolescents and children aged 2 years and above." 
 

03.2 Dosage 
See SPC 
 
 
 
 
 
 
 

04 CLINICALLY RELEVANT COMPARATORS  

The clinically relevant comparators of the medicinal product assessed are medicinal 
products available at the same stage of therapeutic use and intended for the same 
population, on the date of the assessment.  
 

                                                
1  DeVries, J. H., Bain, S. C., Rodbard, H. W., Seufert, J., D’Alessio, D., Thomsen, A. B., et al. (2012). Sequential 
intensification of metformin treatment in type 2 diabetes with liraglutide followed by randomized addition of basal insulin 
prompted by A1C targets. Diabetes Care, 35, 1446-1454. 
2  Rosenstock J., Rodbard H-W., Bain Stephen C, D’Alessio D., Seufert J., Thomsen A. B., et al. on behalf of the 
Liraglutide-Detemir Study Group. (2012) One-year sustained glycaemic control and weight reduction in type 2 diabetes 
after addition of liraglutide to metformin followed by insulin detemir according to HbA1c target. Journal of Diabetes and 
Its Complications. 
3  Hollander P, Raslova K, Liutkus JF, Efficacy and safety of insulin detemir once daily in combination with sitagliptin and 
metformin: the TRANSITION randomised controlled trial. Diabetes, Obesity and Metabolism 13: 268-275, 2011. 
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These include basal insulins used alone to target f asting blood glucose or in a basal-bolus 
regimen with a fast-acting insulin to target fastin g and postprandial blood glucose. 
 

04.1 Medicinal products 

INN Same TC* Name 
(Company) Date of opinion AB IAB Reimburs

ement 
 
NPH Insulin 
Human insulin 
 

Yes 
INSUMAN 
BASAL (Sanofi-
Aventis France) 

 
12 September 2007 

(RI)** 
substantial 

 
Not applicable 

 
Yes 

NPH insulin 
Human insulin 
 

Yes INSULATARD 
(Novo Nordisk) 

18 July 2012  
(RI)** substantial 

 
Not applicable 

 
Yes 

 
NPH insulin 
Human insulin 
 

Yes UMULINE NPH 
(Lilly France) 

 
20 February 2013 

(RI)** 
substantial 

 
Not applicable 

 
Yes 

 
Insulin glargine 
Recombinant 
analogue 
 

Yes 
LANTUS 
(Sanofi-Aventis 
France) 

 
25 May 2011 (re-

assessment) 
RI** being assessed  

substantial 
V versus other 

insulins Yes 

 
*TC = therapeutic category 
**Renewal of inclusion 
 

04.2 Other health technologies 

Not applicable 
 
� Conclusion  
All the comparators listed are clinically relevant. 
 

05 ANALYSIS OF THE NEW DATA AVAILABLE  

05.1 Efficacy 

The company has provided numerous clinical studies from a literature search. Comparative clinical 
trials of acceptable methodology are summarised in the appendices, i.e., five studies in type 1 
diabetes and seven in type 2 diabetes (see appendices 1 and 2). 
No data after the last assessment by the Committee of acceptable methodology and specifically 
assessing insulin detemir was found in the literature. 
 
The data provided agree with the information provided in the SPC for insulin detemir and in the 
treatment recommendations. Studies in type 2 diabetes patients treated by a basal insulin in 
combination with oral antidiabetics have shown that the glycaemic control (HbA1c) obtained with 
insulin detemir is comparable to that obtained with NPH insulin and insulin glargine in combination 
with lower weight gain. According to the latest recommendations,4 no difference in terms of change 
in HbA1c values was observed between insulin detemir and NPH insulin and glargine and detemir. 

                                                
4 HAS – ANSM. Recommandations de bonne pratique. Stratégie médicamenteuse du contrôle glycémique du diabète de 
type 2.  January 2013. 
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In terms of weight fluctuation, a significant difference in favour of insulin detemir was observed 
versus NPH insulin (difference: -1 kg 95% CI [-1.69;-0.23]) and versus insulin glargine 
(difference: -0.8 kg 95% CI not available, p=0.03).5,6 
 
The long-term efficacy of insulin detemir has not been sufficiently documented. Long-acting insulin 
analogues have not demonstrated an impact on morbidity or mortality or on quality of life.7 
 

05.2 Safety/Adverse effects 

The company has provided new safety data (PSUR covering the period from 1 September 2008 to 
30 April 2009).  
 

05.2.1. General safety 

The SPC states that: "Adverse reactions observed in patients using LEVEMIR are mainly due to 
the pharmacologic effect of insulin. The overall percentage of treated patients expected to 
experience adverse reactions is estimated to be 12%. 
The most frequently reported adverse reaction during treatment is hypoglycaemia. It may occur if 
the insulin dose is too high in relation to the insulin requirement.  
From clinical investigations, it is known that major hypoglycaemia, defined as requirement for third 
party intervention, occurs in approximately 6% of the patients treated with LEVEMIR." [...] 
 
Insulin glargine and insulin detemir are associated with a lower risk of total, symptomatic and 
nocturnal hypoglycaemia than NPH insulin, with no difference in severe hypoglycaemia. There is 
no difference between insulin detemir and insulin glargine on total and nocturnal hypoglycaemia.4  
 
"In long-term trials in patients with type 1 diabetes receiving a basal bolus insulin therapy, fasting 
plasma glucose was improved with LEVEMIR compared with NPH insulin. Glycaemic control 
(HbA1c) with LEVEMIR was comparable to NPH insulin, with a lower risk of nocturnal 
hypoglycaemia and no associated weight gain. 
In clinical trials using basal bolus insulin therapy, the overall rates of hypoglycaemia with LEVEMIR 
and NPH insulin were similar. Analyses of nocturnal hypoglycaemia in patients with type 1 diabetes 
showed a significantly lower risk of minor nocturnal hypoglycaemia than with NPH insulin, whereas 
no difference was seen in type 2 diabetes. [...] 
 
Injection site reactions are seen more frequently during treatment with LEVEMIR than with human 
insulin products. These reactions include pain, redness, hives, inflammation, bruising, swelling and 
itching at the injection site. Most of the injection site reactions are minor and of a transitory nature, 
i.e. they normally disappear during continued treatment in a few days to a few weeks. 
Allergic reactions, potentially allergic reactions, urticaria, rash and eruptions are uncommon when 
LEVEMIR is used in basal-bolus regimen. However, when used in combination with oral 
antidiabetic medicinal products, three clinical studies have shown a frequency of common (allergic 
reactions and potentially allergic reactions have been observed with a frequency of 2.2%). 
The occurrence of generalised hypersensitivity reactions (including generalised skin rash, itching, 
sweating, gastrointestinal upset, angioneurotic oedema, difficulties in breathing, palpitation and 
reduction in blood pressure) is very rare but can potentially be life threatening." 
 

                                                
5  National Institute for Clinical Excellence. London: NICE; 2009. Type 2 diabetes: newer agents. Type 2 diabetes: newer 
agents for blood glucose control in type 2 diabetes. This short clinical guideline partially updates NICE clinical guideline 
66. The recommendations have been combined with unchanged recommendations from CG66 in NICE clinical guideline 
87. 
6  Scottish Intercollegiate Guidelines Network SIGN; 2010, Management of diabetes. A national clinical guideline. 
http://www.sign.ac.uk/pdf/sign116.pdf 
7 Horvath K, Jeitler K, Berghold A, Ebrahim SH, Gratzer TW, Plank J, Kaiser T, Pieber TR, Siebenhofer A Long-acting 
insulin analogues versus NPH insulin (human isophane insulin) for type 2 diabetes mellitus (Review) – text 2007, issue 2. 
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05.2.2. Specific safety: carcinogenicity  

Epidemiological studies indicate that diabetes is a risk factor for breast, colon, bladder, pancreas 
and endometrial cancer and that insulin may contribute to the growth of tumour cells.8 Insulin has a 
mitogenic effect.9 It stimulates and regulates the growth and proliferation of certain types of 
somatic cells. Insulin resistance and hyperinsulinaemia may be major risk factors for cancer in 
diabetics. Some insulin analogues have been suspected of having a greater mitogenic effect than 
human insulin. 
 
Following the publication of four epidemiological studies,10,11,12,13 the CHMP looked for a possible 
link between exposure to insulin analogues, insulin glargine and the occurrence of cancer, 
especially breast cancer. As a result of these studies, the EMA concluded that, given the 
methodological bias identified in these studies and their sometimes contradictory results, these 
studies did not permit either confirming or refuting the existence of a link between taking insulin 
glargine and increased cancer risk. Pharmacoepidemiological studies were therefore requested by 
licensing authorities; their results are being analysed and additional results are pending. This 
European re-assessment relates only to insulin glargine and not to insulin detemir. 
 
The company has provided the following data: 

- in vitro data to assess the mitogenic profile 
- a meta-analysis on individual data14 that could not be used by the Committee given the 

authors' conflicts of interest.15  
- a case-control study16 that compared the incidence of cancer in patients with type 2 diabetes 

treated with human insulin or insulin analogues (including LEVEMIR) with that observed in a 
matched control group at the end of a median follow-up of 6.3 years. This study will not be 
presented because there is no specific analysis of data for LEVEMIR since no patients were 
treated by this insulin.  

 
The SPC states that "Non-clinical data reveal no special hazard for humans based on conventional 
studies of safety, pharmacology, repeated dose toxicity, genotoxicity and toxicity to reproduction 
and development. Receptor affinity data and in vitro mitogenicity tests revealed no evidence of an 
increased mitogenic potential compared to human insulin. 
Animal reproduction studies (in rabbits and rats) did not show differences between insulin detemir 
and human insulin in terms of teratogenicity and embryotoxicity." 
 
The available studies do not have sufficient power to show a link between the occurrence of cancer 
and taking long-acting insulin analogues, but this increased risk cannot be ruled out at this time. 
 

                                                
8 E. Giovannucci et al. Diabetes and cancer. A consensus report. Diabetes care 33:1674-1685, 2010.  
9 The mitogenic effect of insulin may be induced by extended activity of the insulin receptor IR and/or excessive 
stimulation of the IGF-1 receptor, IGF-1R (interference between IR and IGF-1R). Expression of IR and IGF-1R may vary 
among different tissues. Moreover, inter-individual differences in protein levels in the IGF-1R system may be critical in  
the mitogenic effect of insulin analogues. 
10 Risk of malignancies in patients with diabetes treated with human insulin or insulin analogues: a cohort study. 
Hemkens et al, 2009. Diabetologia 2009; 52: 1732-1744. 
11 Insulin glargine use and short-term incidence of malignancies—a population-based follow-up study in Sweden. 
Diabetologia 2009; 52: 1745-1754. 
12 Use of insulin glargine and cancer incidence in Scotland: a study from the Scottish Diabetes Research Network 
Epidemiology Group. Diabetologia 2009; 52: 1755-1765. 
13 The influence of glucose-lowering therapies on cancer risk in type 2 diabetes. Diabetologia 2009; 52: 1766-1777. 
14  Dejgaard A, Lynggaard H, Råstam J, et al. No evidence of increased risk of malignancies in patients with diabetes 
treated with insulin detemir: a meta-analysis. Diabetologia 2009; 52(12): 2507-2512. 
15 All the authors are NovoNordisk employees. Furthermore, all the studies included in the meta-analysis were conducted 
by NovoNordisk. 
16 E. Mannucci and al. Doses of insulin and its analogues and cancer occurrence in insulin treated type 2 diabetic 
patients. Diabetes care 33: 1997-2003, 2010. 
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The risk of carcinogenicity has been referred to the ANSM, especially with regard to the results of 
the epidemiological study that it asked CNAMTS [French National Health Insurance Fund for 
Salaried Worker] to conduct in January 2011. (see appendix 4 for complete analysis of this study). 
 
The CNAMTS study did not show an increased risk of "all location" cancer linked to insulin glargine 
in the first analysis. 
For breast cancer, although the data presented do not show statistically significant increased risk 
(study power), the fact that the RR increase according to cumulative dose (dose effect), indicates 
caution. 
A new analysis was conducted with an additional year of follow-up: a statistically-significant 
increased risk is found in 40-79 year-olds for breast cancer with insulin glargine (HR = 1.86 
[1.29; 2.68] for model 1 and HR = 2.10 [1.42; 3.12] for model 2) and insulin detemir (HR = 1.95 
[1.05; 2.05] for model 1 and HR = 1.50 [1.03; 2.19] for model 2), for cumulative doses ≥ 37,000 IU 
versus <18,000 for glargine and ≥ 34,000 IU versus < 15,000 for detemir. Statistically-significant 
results were found with the mean dose for both types of insulin. No statistically-significant results 
were found with cumulative duration. 
For colorectal cancer, an increased risk is found for glargine only in the analysis relating to mean 
dose (HR = 1.39 [1.03; 1.88] for model 1 and HR = 1.55 [1.12; 2.14] for model 2 in 40-79 year-olds) 
and for detemir in the analysis relating to cumulative dose (HR = 2.62 [1.55; 4.45] for model 1 and 
HR = 2.84 [1.62; 4.99] for model 2 in 40-79 year-olds) and the mean dose (HR = 2.06 [1.21; 3.48] 
for model 1 and HR = 2.39 [1.36; 4.20] for model 2 in 40-79 year-olds). 
In return, no increased risk was found with human insulin, regardless of the type of cancer 
considered, the type of analysis conducted or the population considered. 
In this study, the results of analyses by duration and by cumulative dose do not agree. Remember, 
no adjustment was made for BMI, HbA1c and insulin resistance. 
 
No causal links between the occurrence of cancer (especially breast cancer) and long-acting 
insulin analogues (especially insulin glargine and insulin detemir) were clearly in evidence. 
However, long-term data are necessary to definitively rule out this concern. 

05.3 Prescription and usage data 

05.3.1. Data from the IMS panel  

According to the IMS-EPPM [IMS Continuing Study of Medical Prescription] data (moving annual 
total November 2012), LEVEMIR PENFILL was prescribed 147,000 times in 30% of cases for 
treatment of type 1 diabetes, in 68.7% of cases in type 2 diabetes and in 1.3% of cases for 
treatment of diabetes during pregnancy. LEVEMIR FLEXPEN was prescribed 124,000 times in 
34.7% of cases for treatment of type 1 diabetes, in 62.1% of cases in type 2 diabetes and in 2% of 
cases for treatment of diabetes during pregnancy. LEVEMIR INNOLET was prescribed 32,000 
times, which is too few for qualitative analysis. 
 

05.3.2. Data from the post-marketing PREDICTIVE study  

(see Appendix 3 for complete analysis). 
 
Following the Transparency Committee's request for a study in March 2005, Novo Nordisk 
conducted an epidemiological study in patients treated with LEVEMIR for which the protocol was 
validated by the ISP group in 2006 for the Committee. 
It is a national, multi-centre study as part of an international observational study of the cohort of 
type 1 and 2 diabetes patients treated for the first time with LEVEMIR. 
The primary objective, identical to that of the national study, was to evaluate the safety of 
LEVEMIR under actual use conditions at 3, 6 and 12 months. 
The secondary objectives were to evaluate the level of glycaemic control during follow-up, describe 
weight changes in patients treated with LEVEMIR, the characteristics of subjects treated with 
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LEVEMIR and the reasons for initiating LEVEMIR as well as the diabetes treatment strategy before 
and since starting LEVEMIR and during follow-up. 
In France, out of 769 physicians in private or hospital practice who agreed to participate, only 506 
were active (included at least 1 patient): 475 endocrinologists/diabetologists and 31 generalist 
physicians (6%). Only 1788 patients could be included. 
 
Out of the 1786 patients of the eligible patient population on whom the analysis focused,  
- 118 (6.6%) were recruited by a generalist physician (GP) and 1668 (93.4%) were recruited by an 
endocrinologist/diabetologist.   
- Nearly two thirds had type 2 diabetes (n=1129) and 36% had type 1 diabetes (n=643); the type of 
diabetes was unknown for 14 patients. This distribution did not differ in accordance with the 
prescriber speciality (GP or endocrinology/diabetology). 
- Only 1017 patients were still followed at 1 year (57%). 
- On initiation of treatment with LEVEMIR, mean glycated haemoglobin (HbA1c) was 8.7% ± 1.5%. 
It was slightly lower in type 1 diabetes patients (DT1) (8.5% ± 1.6%) than type 2 diabetes patients 
(DT2) (8.8% ± 1.5%) with similar results in the case of type 2 diabetes depending on age (8.9% ± 
1.6% in patients <65 years old and 8.6% ± 1.4% in those aged 65 and older). Only 10.9% and 
7.1% of patients, for type 1 diabetes and type 2 diabetes respectively, had HbA1c <7%. The 
distribution of patients according to HbA1c value was not presented. 
- The conditions of use for LEVEMIR were generally respected: this proprietary medicinal product 
was initiated in a once daily injection in 70% of cases and in twice daily injections in 29% of cases. 
At one year, the percentages were respectively 59% and 40%. 
- Glycaemic control improved with LEVEMIR, without an increase in the number of severe 
hypoglycaemia episodes. 
The reduction in HbA1c values between baseline and one year, calculated for patients with an 
HbA1c value at baseline and at one year, or 921 patients (52% of the eligible population): 

- is essentially similar regardless of the type of diabetes and the age of the patient 
- is -0.63% (95% CI [-0.8; -0.46]; p<0.001) for type 1 diabetes, the mean  HbA1c dropping 

from 8.46% ± 1.5% to 7.83% ± 1.22% 
- is -0.82% (95% CI [-0.94; -0.69]; p<0.001) for type 2 diabetes, the mean HbA1c dropping 

from 8.69% ± 1.48% to 7.88% ± 1.22%  
 
The percentage of patients with an HbA1c <7% increased between inclusion and one year: 

- increasing from 10.3% to 23% for type 1 diabetes, 
- increasing from 6.9% to 20.7% for type 2 diabetes. 

 
Patient weight remained stable between baseline and one year. 
 
Hypoglycaemia episodes reported as severe and the number and frequency of all severe 
hypoglycaemia episodes occurring during follow-up are not presented in the reports provided. Only 
episodes occurring within the 4 weeks prior to each visit (baseline then follow-up) were identified. 
 
In the 4 weeks prior to the baseline visit, 6.8% of patients had at least one episode of severe 
hypoglycaemia: 13.3% of type 1 diabetes patients versus 3.1% of type 2 diabetes patients. These 
percentages were lowered from 13.3% to 2.2% at one year in type 1 diabetes patients and from 
3.1% to 0.8% at one year in type 2 diabetes patients. 
 
Finally, the results of the PREDICTIVE study presented do not lead to concluding the existence or 
non-existence of a relationship between the extent of glycaemic control and the occurrence of 
hypoglycaemia episodes. This relationship cannot be ruled out in view of the data presented. 

In conclusion: 
The results of this observational study provide answers to the Committee's questions. These 
results, at one year of follow-up, corroborate those found in the clinical trials in terms of efficacy 
and safety: following LEVEMIR initiation, glycaemic control is improved (HbA1c significantly 
improved, including after one year of treatment), with stable weight and a significant reduction in 
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severe hypoglycaemia episodes. Note that 75% of subjects were already treated with insulin 
before the study; so for these patients, the effect of LEVEMIR can be considered additional. 
Moreover, this decrease in hypoglycaemia episodes (including severe hypoglycaemia) is also 
observed in the elderly.  
However, it is important, insofar as the methodology of the study is questionable, to emphasise 
that these results should be considered as an indication and should be interpreted with caution. 
In fact:  
- the representativeness of the physicians and patients included is not discussed, but the general 
practice physicians are certainly not representative.  
- the number of patients lost to follow-up or who discontinued LEVEMIR treatment is substantial 
(769, 43%) since there are only 1017 patients still being followed at 1 year. However, the 
description of these 769 patients lost to follow-up or who discontinued LEVEMIR, the number and 
time frames for the discontinuations (percentage and survival curve) and the reasons for these 
discontinuations were not analysed.  It is simply stated that for 921 patients, the HbA1c value was 
available at baseline and at one year. Reading the table of results, it appears that out of 1017 
patients, 990 were still on LEVEMIR at one year. Finally, no comparison of the characteristics of 
the patients who finished the one-year follow-up and those lost to follow-up or those who 
discontinued treatment was provided.  
 

05.3.3. Observational data  

05.3.3.1. SOLVE study 
This is an international observational study (not conducted in France, but in 10 other, primarily 
European, countries) in 17,374 patients (analysed), type 2 diabetics on a diet and oral antibiotic 
treatment (with at least one OAD) in whom LEVEMIR treatment was initiated. The primary 
objective is to evaluate the incidence of serious adverse events, including major hypoglycaemia 
episodes during the 24 weeks of treatment with LEVEMIR (once daily). It was conducted between 
2008 and 2011.  
 
• The mean patient age was 61.6 and the mean duration of diabetes was 9.75 years (8.45 
years on OADs). 
• The study confirms the efficacy on HbA1c and the absence of weight gain. 
• The incidence of major hypoglycaemia episodes is around 0.1% (on the basis of data 
collected in the 4 weeks prior to consultation). The incidence of nocturnal hypoglycaemia is <0.1%.  
- The "HbA1c value at baseline" subgroup analysis shows a reduction of severe 
hypoglycaemia episodes regardless of the subgroup and an increase in minor hypoglycaemia 
episodes in the subgroup with HbA1c >9% at baseline. 
- It should be emphasised that it was only in the United Kingdom that all episodes of severe 
hypoglycaemia were reported. In the other countries, these data were only collected for the 4 
weeks prior to the visits (as was the case for the Predictive study). This result should therefore be 
considered with caution.  
• Weight changes, while statistically significant, were not very clinically relevant.  
• Analysis by age (below age 75; aged 75 or older) did not show any significant difference in 
terms of HbA1c reduction, weight loss and incidence of major hypoglycaemia episodes. 
 
• Methodologically, the following points should also be emphasised: 
o The inclusion and non-inclusion criteria varied according to the country (notably, whether or 
not the patients were insulin naive). Moreover, the patient selection is at the discretion of the 
investigator and therefore not systematic. 
o There appears to be a list of patients not included, but it is not specified whether a 
comparison with included patients was done. 
o The screening procedure and the representativeness of the investigators are not presented. 
o While hypoglycaemia incidence and weight changes were analysed for all patients, 
changes in HbA1c were only analysed in 11,023 patients. 
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Therefore, this study seems to show that LEVEMIR provides a significant reduction in HbA1c 
without increasing the frequency of severe hypoglycaemia episodes or weight. However, due to the 
reservations above, these results should only be considered as indications and interpreted with 
caution. 
 
05.3.3.2. LIGHT study 
This was an observational study conducted between 2006 and 2008 in France by 491 GPs and 
270 specialists in private and/or hospital practice that included 2541 type 2 diabetes patients 
during initiation of treatment with a long-acting insulin analogue. They were to be followed for 
3 months.  
Among the 646 GPs and 350 specialists who agreed to participate, only 76% were active. Out of 
2745 inclusion questionnaires received, 2541 were used for the analysis at baseline (204 excluded 
due to the inclusion criteria not being met or not verifiable) and 1863 for analysis of the three 
month follow-up. 
• The primary objective was to describe the circumstances for initiation of a long-acting 
insulin analogue in combination with an OAD and the treatment modalities. The secondary 
objectives essentially relate to changes in blood glucose, occurrence of hypoglycaemic events and 
patient quality of life.  
• The patients were supposed to be type 2 diabetes patients above age 45, for whom their 
doctor decided to initiate a long-acting insulin analogue in combination with an OAD, with their 
HbA1c value remaining >7% on OAD. 
 
• The mean age of patients included was 64 (70% of patients were below age 70). The 
duration of diabetes was greater than 10 years for nearly half of the patients. The mean HbA1c 
was 8.9% (+/-1.3) at inclusion.  
• The treatment received was: LEVEMIR in 78% of cases and LANTUS in 22% of cases. At 
the follow-up visit (at 3 months), the patients had a single daily injection in 94% and 98% of cases 
(respectively for LEVEMIR and LANTUS).  
• At 3 months of follow-up, a significant drop by 1.3% of mean HbA1c was found (slightly 
lower in patients above age 70). Among the patients followed, 19% reached the therapeutic 
objective (HbA1c <7%). A mean weight loss was also observed (0.4 kg, less in patients above age 
70).  
• Change in HbA1c according to the analogue (LEVERMIR or LANTUS) showed reductions 
of the same order of magnitude but it was not subjected to statistical analysis (the study design did 
not plan for it). 
 
• 16% (n=293) of patients* had at least one episode of nocturnal or diurnal hypoglycaemia 
during the past 4 weeks (prior to the 3 month visit) with a mean of 2.7 episodes; or, with regard to 
the total population, 0.43 episodes per patient and per month, or 5.6 episodes/patient year. 
[*250 patients had at least one diurnal hypoglycaemia episode and 95 had at least one nocturnal 
episode] 
Therefore, compared with baseline, there was a significant increase (threefold) of the incidence of 
total hypoglycaemia episodes (severe or minor) of around 3.2 episodes/patient-year 
[5.6 - 1.4 episodes/patient-year], regardless of the age classification. In contrast, the incidence of 
severe hypoglycaemia did not increase during follow-up (0.13 events/patient-year at baseline and 
follow-up). 
The analysis of this criterion by analogue received shows that while the percentage of patients who 
had at least one total hypoglycaemia episode (severe or minor) is stable (14.7% at baseline and at 
3 months) in patients on LEVERMIR, it increased in patients on LANTUS (16% at 3 months versus 
9% at baseline).   
 
In terms of total hypoglycaemia episodes between 3 months and inclusion, a significant increase of 
0.2 episodes/patient/month (or 2.6 episodes/patient-year) is shown for patients on LEVERMIR. For 
patients on LANTUS, this increase is 0.3 episodes/patient/month (or 3.9 episodes/patient-year). No 
statistical comparison between the two treatments was done (the study design did not plan for it). 
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• The following points should also be emphasised: 
o The follow-up was limited to 3 months which makes it much less interesting for all the 
secondary objectives of the study.  
o The inclusion criteria are very limiting (age and HbA1c value), which is in contradiction with 
the primary objective of the study. 
o These data were only collected for the 4 weeks prior to the visits (as was the case for the 
Predictive study). These results should therefore be considered with caution. 
o The distribution of patients between the two slow-acting insulin analogues is unexpected.  
 
In conclusion, this study does not meet the primary objective set and, furthermore, does not 
provide additional answers to the pending questions of the ISPEP [Public Health Interest and Post-
Marketing Studies] group and the Committee. 
 
05.3.3.3. Achieve study  
This observational study, conducted in 28 countries (mainly: Asia, Latin America, Russia and North 
Africa) where healthcare systems are very different from the French system and diabetes 
treatment is different, cannot be used by the Committee (problem with transposing the data). 
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05.4 Therapeutic use 

Scientific data regarding treatment of type 1 and type 2 diabetes were considered.4,5,6,17,18,19  
In the latest opinions delivered by the Committee,20 the role of LEVEMIR in the therapeutic strategy 
has not changed. 
 
Nevertheless, remember that:  

- LEVEMIR is a long-acting insulin analogue, used as a basal insulin. LEVEMIR should only 
be administered subcutaneously and should never be administered intravenously due to the 
risk of severe hypoglycaemia. 

- LEVEMIR may be used alone as a basal insulin or in combination with an insulin bolus. 
- When used in a basal/bolus regimen, LEVEMIR should be administered once or twice daily 

depending on the patient's needs. The LEVEMIR dose should be adjusted individually. 
- Like for all insulins, it is necessary to intensify glycaemic control and adjust the LEVEMIR 

dose individually, especially in children and adolescents, the elderly, and patients with renal 
or hepatic disorders. 

- When initiating insulin treatment in type 2 diabetes, the glycaemic objective should take into 
account the benefit and potential risks of intensification, especially in the elderly and/or 
patients with co morbidities, especially cardiovascular and renal co-morbidities. 

- Current recommendations no longer favour treatment intensification for type 2 diabetes, 
which reduces the risk of hypoglycaemic episodes. 

- Treatment with LEVEMIR can be considered during pregnancy, but every potential benefit 
must be assessed with regard to a possible increase in the risk of an unfavourable 
pregnancy outcome. In pregnant diabetic women, it is generally recommended to intensify 
glycaemic control and monitoring throughout the pregnancy and when contemplating 
pregnancy.21  

 
According to experts,  

- in type 1 diabetes, LEVEMIR can be prescribed as a basal insulin in a basal/bolus regimen 
with a once daily injection. If capillary blood glucose is uncontrolled at the end of the 
duration of action, there are two options: go to twice daily injections of LEVEMIR or one 
injection of LANTUS, which has a longer half-life. 

- in type 2 diabetes, some physicians may prescribe LEVEMIR in combination with oral 
antidiabetics rather than insulin glargine due to the shorter duration of action, otherwise 
LANTUS is used. LEVEMIR is sometimes used when insulin intake is more necessary at 
night then during the day. 

LEVEMIR has a shorter duration of action than LANTUS. 
Studies suggest a reduction in the risk of hypoglycaemia and especially nocturnal hypoglycaemia 
with LEVEMIR compared with NPH insulin only and less weight gain (in the short term), but the 
clinical relevance of this slight difference on diabetes control and progression is difficult to evaluate 
and to establish; for some practitioners, the impact on weight is not a criterion in the choice of 
insulin to prescribe since insulin treatments are usually accompanied by hygiene and dietary 
advice. 

                                                
17 NICE and diabetes: a summary of relevant guidelines. November 2009. 
18  Nathan DM, Buse JB, Davidson MB, Ferrannini E, Holman RR, Sherwin R, et al. Medical management of 
hyperglycaemia in type 2 diabetes mellitus: a consensus algorithm for the initiation and adjustment of therapy: A 
consensus statement from the American Diabetes Association and the European Association for the Study of Diabetes. 
Diabetologia 2009; 52: 17-30.  
19 Inzucchi S et al. Management of hyperglycaemia in type 2 diabetes: a patient-centered approach: position Statement 
of the American Diabetes Association (ADA) and the European Association for the Study of Diabetes (EASD). Diabetes 
Care 2012; 35: 1364-79. 
20 Notably, the opinion of 26 September 2007 (change of the posology and method of administration sections of the SPC 
in children above age 6) and of 20 June 2012 (extension of indication to treatment of diabetes in children from 2 to 5 
years old). 
21 Insulin needs usually drop during the first trimester and then increase during the second and third 
trimesters. After delivery, insulin needs generally quickly return to the pre pregnancy level. 
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06 TRANSPARENCY COMMITTEE CONCLUSIONS 

 
In view of all the above information, and following  the debate and vote, the Committee’s 
opinion is as follows: 

06.1 Actual benefit 

Type 1 and type 2 diabetes is a chronic disease with potentially serious complications, especially 
cardiovascular complications.  
LEVEMIR is part of the treatment of hyperglycaemia. 
The efficacy/adverse effects ratio is high.  
These medicinal products are recommended treatments for managing type 1 and type 2 diabetes. 
There are treatment alternatives to these medicinal products. 
 

Public health benefit: 
The public health burden represented by type 1 and type 2 diabetes is substantial due to its 
high prevalence, which is continually increasing, and the associated microvascular and 
macrovascular complications. 
Improvement in the therapeutic management of diabetics represents a public health need 
included in the established priorities. 
In the current state of knowledge, it cannot be assumed that LEVEMIR meets this identified 
public health need. 
LEVEMIR has not shown an impact on morbidity, mortality or quality of life. 
Studies on the carcinogenic risk have not established a link between cancer and taking long-
acting insulin analogues like LEVEMIR, but this increased risk cannot be ruled out at this time. 
These data and especially the results of the PREDICTIVE observational study are not likely to 
challenge the lack of public health benefit for LEVEMIR. 

 
Consequently, the Committee considers that the actu al benefit of the LEVEMIR proprietary 
medicinal products remains substantial in the indic ation of their Marketing Authorisation. 
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06.2 Re-assessment of the improvement in actual benefit 

Given, on the one hand: 
- the glycaemic control obtained with LEVEMIR (insulin detemir) compared with that observed 

with NPH insulin and insulin glargine (LANTUS), 
- the questionable clinical relevance of the difference in weight loss of around 1 kg observed 

on LEVEMIR compared with NPH insulin and insulin glargine, 
- the absence of a difference among insulin detemir, insulin glargine and NPH insulin in terms 

of the occurrence of severe hypoglycaemic episodes and between insulin detemir and 
insulin glargine on total and nocturnal hypoglycaemia episodes, 

- the absence of additional data from the post-marketing study with numerous limits, including 
the large number of patients who were lost to follow-up or who dropped out of the study 
(43%),  

- the opinion of experts, who do not recognise an advantage in their daily practice of 
LEVEMIR compared with another long-acting insulin analogue,  

- existing doubts with regard to the occurrence of cancer related to taking long-acting insulin 
analogues, 

- on the other hand, current recommendations which no longer favour treatment 
intensification for type 2 diabetes, which reduces the risk of hypoglycaemic episodes, 

the Transparency Committee cannot confirm the previously recognised benefit of LEVEMIR in type 
1 and type 2 diabetes. 
 
Thus the Committee considers that LEVEMIR does not provide an improvement in actual benefit 
(IAB V, non-existent) in the management of adult or adolescent patients and children above age 2 
with type 1 or type 2 diabetes. 
 

06.3 Transparency Committee recommendations 

The Committee recommends continued inclusion on the  list of medicines refundable by 
National Health Insurance in the indications and at  the dosage in the Marketing 
Authorisation.  
 
����  Proposed reimbursement rate: 65%  
 
���� Packaging 
Appropriate for the prescription conditions.  
 
���� Other requests 
The Committee will re-assess the LEVEMIR proprietary medicinal products in accordance with 
changes in the scientific context and data relating to long-acting insulin analogues, especially in 
terms of carcinogenic safety. 
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Appendix 1: clinical studies in type 1 diabetes 
 

Studies  Efficacy results  General safety  
 Objectives: to evaluate 

efficacy and safety in 
type 1 diabetes patients  

Study 
methodology 
and duration 

Patient 
characteristics 
(mean  
values)  

Treatment 
regimens 

Primary efficacy endpoint: 
change in HbA1c value (%) 
 
Secondary endpoint:  
% of patients reaching an 
HbA1c value below 7% when 
analysed 

Change in 
weight  

Patients who had had  
hypoglycaemia  

Overall safety,  
% of patients with 
an adverse event 

137222  Compare glycaemic 
control and 
hypoglycaemic risk 
between insulin detemir 
and insulin glargine 
combined with insulin 
aspart 
 
N = 322 adult patients 
(161 in the detemir 
group, 159 in the 
glargine group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4% 
 
26 weeks 
 
 
 
 
 

40.2 years  
BMI = 25.5 
kg/m2 
HbA1c value = 
8.84%  
Duration of 
diabetes: 16.7 
years 
 

Randomisation 
1:1  
Detemir group 
twice daily + 
basal/bolus 
aspart (npp= 
128)  
Glargine group 
once daily + 
basal/bolus 
aspart (npp= 
124)  

At 26 weeks, HbA1c value =  
8.07% in the detemir group 
8.18% in the glargine group 
 
Delta HbA1c (detemir – 
glargine) = -0.11%  
95% CI [-0.34; 0.12]  
 
Non-inferiority established 
  

No difference  RR major 
hypoglycaemia 
episodes for glargine = 
0.28 95% CI [0.08; 
0.98] p = 0.047 
 
RR nocturnal 
hypoglycaemia 
episodes for glargine = 
0.68 95% CI [0.46; 
0.99] p = 0.046 
 
RR total hypoglycaemia 
episodes for glargine = 
0.96 95% CI [0.68; 
1.35] p NS 

Detemir group: 
72.3% (117; 161)  
Glargine group: 
76.1% (121/159) 
  

137523 Compare the 
hypoglycaemic risk of a 
basal/bolus regimen 
with a combination of 
insulin detemir and 
aspartate or NPH 
insulin and insulin 
aspart 
 
N = 131 adult patients 
(66 in the detemir 
group, 65 in the NPH 
group)  

Randomised, 
open-label 
crossover 
study 
according to a 
basal/bolus 
regimen 
 
Superiority 
study on the 
endpoint of 
incidence of 
hypoglycaemic 
episodes 
(superiority 

39.2 years  
BMI = 25.3 
kg/m2 
HbA1c value = 
7.9%  
Duration of 
diabetes: 16.6 
years 
 

Randomisation 
1:1  
Detemir group 
twice daily + 
basal/bolus 
aspart (n = 66)  
NPH group 
twice daily + 
basal/bolus 
aspart (n = 64)  

Total incidence of 
hypoglycaemic episodes: RR 
for NPH = 0.82 95% CI [0.73; 
0.92]  
 
RR nocturnal hypoglycaemia 
episodes for NPH = 0.50 95% 
CI [0.38; 0.65]  
 
No difference in the incidence 
of diurnal and major 
hypoglycaemia episodes 
RR total hypoglycaemia 
episodes for glargine = 0.96 
95% CI [0.68; 1.35] p NS 

No difference   Detemir group: 
66.9%  
NPH group: 
60.0% 
  

                                                
22 Pieber TR, Treichel HC, Hompesch B, Philotheou A, Mordhorst L, Gall MA, Robertson LI. Comparison of insulin detemir and insulin glargine in subjects with Type 1 
diabetes using intensive insulin therapy. Diabet Med 2007; 24(6): 635-42.  
23 Kølendorf K, Ross GP, Pavlic-Renar I, Perriello G, Philotheou A, Jendle J, Gall MA, Heller SR. Insulin detemir lowers the risk of hypoglycaemia and provides more 
consistent plasma glucose levels compared with NPH insulin in Type 1 diabetes. Diabet Med 2006; 23(7): 729-35. 
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hypothesis 
validated if RR 
< 0.85) 
 
32 weeks 
 

 
No difference in HbA1c change 
(secondary endpoint) 
 

159524  Compare glycaemic 
control and 
hypoglycaemic risk 
between insulin detemir 
and NPH insulin 
combined with insulin 
aspart 
 
N = 495 adult patients 
(331 in the detemir 
group, 164 in the NPH 
group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4% 
 
24 months 
 
 
 
 
 
 
 

35 years  
BMI = 24.7 
kg/m2 
HbA1c value = 
8.3%  
 

Randomisation 
2:1  
Detemir 
group one to 
two times 
daily + 
basal/bolus 
aspart (npp= 
278)  
NPH group 
one to two 
times daily + 
basal/bolus 
aspart (npp= 
144)  

At 24 months, HbA1c value =  
7.28% in the detemir group 
7.56% in the NPH group 
 
Delta HbA1c (detemir – NPH) = 
-0.27% 95% CI [-0.46; -0.08]  
 
Non-inferiority established 
 
% of responder patients (HbA1c 
value <7%):  
22.2% in the detemir group 
13.2% in the NPH group 
  

Detemir group: 
+1.7 ± 0.26 kg 
NPH group: 
+2.71 ± 0.37 kg 
 
Delta weight 
(detemir – 
NPH) = -0.99 
kg 95% CI [-
1.86; -0.13] p = 
0.024 

RR major 
hypoglycaemia 
episodes for NPH = 
0.31 95% CI [0.16; 
0.58]  p < 0.001 
 
RR nocturnal 
hypoglycaemia 
episodes for NPH = 
0.54 95% CI [0.40; 
0.71] p < 0.001 
 
RR major nocturnal 
hypoglycaemia 
episodes for NPH = 
0.27 95% CI [0.13; 
0.57] p = 0.001 
 
No difference in total 
hypoglycaemic 
episodes  
 

Detemir group: 
80%  
NPH group: 
82.3% 
  

1689 Compare glycaemic 
control and 
hypoglycaemic risk 
between insulin detemir 
and NPH insulin 
combined with insulin 
aspart 
 
N = 347 patients 2 to 16 
years old (177 in the 
detemir group, 170 in 
the NPH group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study (limit = 
0.4%), 
superiority test 
planned if non 
inferiority 
established 
12 months 

10 years  
BMI = 18 
kg/m2 
HbA1c value = 
8.15%  
 

Randomisation 
1:1  
Detemir 
group one to 
two times 
daily + 
basal/bolus 
aspart (npp= 
167)  
NPH group 
one to two 
times daily + 
basal/bolus 
aspart (npp= 

At 12 months, HbA1c value =  
8.75% in the detemir group 
8.62% in the NPH group 
 
Delta HbA1c (detemir – NPH) = 
-0.12% 95% CI [-0.12; 0.36]  
 
Non-inferiority established 
Superiority not demonstrated 
 
 

Detemir group: 
+0.18 ± 0.04 kg 
NPH group: 
+0.33 ± 0.04 kg 
 
Delta weight 
(detemir – 
NPH) = -0.15 
kg 95% CI [-
0.23; -0.07] p = 
0 

RR total hypoglycaemia 
episodes for NPH = 
0.76 95% CI [0.60; 
0.97] p = 0.028 
 
RR nocturnal 
hypoglycaemia 
episodes for NPH = 
0.63 95% CI [0.47; 
0.84] p = 0.002 
 
 

Detemir group: 
74.6%  
NPH group: 
79.4% 
  

                                                
24 Bartley PC, Bogoev M, Larsen J, Philotheou A. Long-term efficacy and safety of insulin detemir compared to Neutral Protamine Hagedorn insulin in patients with Type 1 
diabetes using a treat-to-target basal bolus regimen with insulin aspart at meals: a 2-year, randomized, controlled trial. Diabet Med 2008; 25(4): 442-9. 
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159)  

137925 Compare glycaemic 
control and 
hypoglycaemic risk 
between insulin detemir 
and NPH insulin 
combined with insulin 
aspart 
 
N = 347 patients 6 to 17 
years old (232 in the 
detemir group, 115 in 
the NPH group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4%, 
superiority test 
planned if non 
inferiority 
established 
 
26 weeks 
 

12 years  
BMI = 19.2 
kg/m2 
HbA1c value = 
8.76%  
 

Randomisation 
2:1  
Detemir 
group one to 
two times 
daily + 
basal/bolus 
aspart (npp= 
220)  
NPH group 
one to two 
times daily + 
basal/bolus 
aspart (npp= 
106)  

At 26 weeks, HbA1c value =  
7.97% in the detemir group 
7.91% in the NPH group 
 
Delta HbA1c (detemir – NPH) = 
-0.06% 95% CI [-0.15; 0.27]  
 
Non-inferiority established 
Superiority not demonstrated 
 
 

Not evaluated RR nocturnal 
hypoglycaemia 
episodes for NPH = 
0.74 95% CI [0.55; 
0.99] p = 0.041 
 
No difference in terms 
of occurrence of total or 
major hypoglycaemia 
episodes 
 
 
 

Detemir group: 
87.1%  
NPH group: 
90.4% 
  

 

                                                
25 Robertson KJ, Schoenle E, Gucev Z, Mordhorst L, Gall MA, Ludvigsson J.Insulin detemir compared with NPH insulin in children and adolescents with Type 1diabetes. 
Diabet Med 2007; 24 (1): 27-34. Study already examined by the TC in its opinion of 26 September 2007 (examination of changes in the SPC relative to the posology and 
method of administration sections, particularly in children below age 6). 
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APPENDIX 2: clinical studies in type 2 diabetes 
 

Studies  Efficacy results  General safety  
 Objectives: to ev aluate 

efficacy and safety in 
type 2 diabetes patients  

Study 
methodology 
and duration 

Patient 
characteristics 
(mean  
values)  

Treatment 
regimens: 

Primary efficacy endpoint: 
change in HbA1c value (%) 
 
Secondary endpoint:  
% of patients reaching an 
HbA1c value below 7% when 
analysed 

Change in 
weight  

Patients who had had  
hypoglycaemia  

Overall safety,  
% of patients with 
an adverse event 

133626  Compare glycaemic 
control between insulin 
detemir and NPH 
insulin combined with 
insulin aspart 
 
N = 505 patients (341 in 
the detemir group, 164 
in the NPH group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4% 
Superiority test 
planned if non-
inferiority 
established 
 
26 weeks 
 
 
 
 
 

60 years  
BMI = 30 
kg/m2 
HbA1c value = 
7.85%  
 

Randomisation 
2:1  
Detemir 
group one to 
two times 
daily + 
basal/bolus 
aspart 
(npp= 297)  
NPH group 
one to two 
times daily + 
basal/bolus 
aspart 
(npp= 147)  

At 26 weeks, HbA1c value =  
7.65% in the detemir group 
7.51% in the NPH group 
 
Delta HbA1c (detemir – NPH) = 
-0.14% 95% CI [-0.02; 0.30]  
 
Non-inferiority established 
Superiority not demonstrated 
  

Detemir group: 
+0.4 kg 
NPH group: 
+1.3 kg 
 
Delta weight 
(detemir – 
NPH) = -0.79 
kg 95% CI [-
1.44; -0.14] p = 
0.014 

No difference 
 

Detemir group: 
62.5% 
NPH group: 
62.8% 
  

4T27 Evaluate the efficacy of 
substituting 
sulfonylureas by 
NOVOMIX,  
NOVORAPID or 
LEVEMIR in patients 
failing metformin + 
sulfonylurea 
combination therapy  
 
N = 708 patients (234 in 
the LEVEMIR group, 

Randomised, 
open-label 
study 
 
Non-inferiority 
study (limit = 
0.4%) 
 
3 years 
 

61.7 years  
BMI = 29.8 
kg/m2 
HbA1c value = 
8.5%  
 
Similar 
characteristics 
in the 3 groups 

Randomisation 
1:1:1 
LEVEMIR group 
once daily 
(n = 234)  
NOVOMIX 
group twice daily 
(n = 235)  
NOVORAPID 
group three 
times daily 
(n = 239)  

Non-inferiority established 
among LEVEMIR and the other 
two insulins  
 

LEVEMIR 
group: +3.6 kg 
 
NOVOMIX 
group: + 5.7 kg 
(p versus 
LEVEMIR = 
0.0005) 
 
NOVORAPID 
group: + 6.4 kg 
(p versus 

No difference among 
the 3 treatment groups 

Not evaluated 

                                                
26 Haak T, Tiengo A, Draeger E, Suntum M, Waldhäusl W. Lower within subject variability of fasting blood glucose and reduced weight gain with insulin detemir compared to NPH insulin in patients with type 2 diabetes. Diabetes Obes Metab 2005; 7(1): 56-

64. 

27 Holman RR, Farmer AJ, Davies MJ, Levy JC, Darbyshire JL, Keenan JF, Paul SK; 4-T Study Group. Three-year efficacy of complex insulin regimens in type 2 diabetes. N Engl J Med 2009 29; 361(18): 1736-47. 
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235 in the NOVOMIX 
group and 239 in the 
NOVORAPID group) 

 LEVEMIR < 
0.001) 
 

143128 Compare glycaemic 
control between insulin 
detemir and insulin 
glargine combined with 
insulin aspart 
 
N = 319 patients (214 in 
the detemir group, 105 
in the glargine group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4%, 
superiority test 
planned if non-
inferiority 
established 
 
12 months 
 

58 years  
BMI = 31.5 
kg/m2 
HbA1c value = 
8.7%  
 

Randomisation 
2:1  
Detemir 
group one to 
two times 
daily + 
basal/bolus 
aspart (npp= 
159)  
Glargine 
group once 
daily + 
basal/bolus 
aspart (npp= 
78)  

At 12 months, HbA1c value =  
7.11% in the detemir group 
7.03% in the glargine group 
 
Delta HbA1c (detemir – 
glargine) = 0.08% 95% CI [-
0.15; 0.32]  
 
Non-inferiority established 
Superiority not demonstrated 
 
% of responder patients (HbA1c 
value <7%): no difference 
 

No difference No difference 
 

Detemir group: 
86.4%  
Glargine group: 
83.8% 
  

153029 Compare glycaemic 
control and 
hypoglycaemic risk 
between insulin detemir 
and NPH insulin 
combined with oral 
antidiabetic drugs 
(OADs) 
 
N = 475 patients (237 in 
the detemir group, 238 
in the NPH group)  

Randomised, 
open-label 
study 
 
Non-inferiority 
study, limit = 
0.4%, 
superiority test 
planned if non 
inferiority 
established 
 
26 weeks 
 

60.8 years  
BMI = 28.9 
kg/m2 
HbA1c value = 
8.56%  
 

Randomisation 
1:1  
Detemir 
group twice 
daily + OAD 
(npp= 214)  
NPH group 
twice daily + 
OAD (npp= 
213)  

At 26 weeks, HbA1c value =  
6.60% in the detemir group 
6.46% in the NPH group 
 
Delta HbA1c (detemir – NPH) = 
0.13% 95% CI [-0.00; 0.27]  
 
Non-inferiority established 
Superiority not demonstrated 
 
% of responder patients (HbA1c 
value <7%): no difference 
 
 

Detemir group: 
+1.2 kg 
NPH group: 
+2.8 kg 
 
Delta weight 
(detemir – 
NPH) = -1.58 
kg 95% CI [-
2.18; -0.98] p < 
0.001 

RR total hypoglycaemia 
episodes for NPH = 
0.53 95% CI [0.42; 
0.68] p < 0.001 
 
RR total nocturnal 
hypoglycaemia 
episodes for NPH = 
0.45 95% CI [0.32; 
0.64] p < 0.001 
 
 

Detemir group: 
50.2%  
NPH group: 
47.9% 
  

137330 Compare glycaemic 
control and 
hypoglycaemic risk 
between insulin detemir 
and insulin glargine 

Randomised, 
open-label 
study 
 
Non-inferiority 

58.9 years  
BMI = 30.6 
kg/m2 
HbA1c value = 
8.63%  

Randomisation 
1:1  
Detemir 
group one to 

At 1 year, HbA1c value =  
7.10% in the detemir group 
7.06% in the glargine group 
 
Delta HbA1c  

Detemir group: 
+3.0 kg 
Glargine group: 
+3.93 kg 
 

No difference 
 
 

Detemir group: 
78.4%  
Glargine group: 
80.4% 
  

                                                
28 Hollander P, Cooper J, Bregnhøj J, Pedersen CB. A 52-week, multinational, open-label, parallel-group, noninferiority, treat-to-target trial comparing insulin detemir with insulin glargine in a basal-bolus regimen with mealtime insulin asparte in patients with type 2 

diabetes. Clin Ther 2008; 30(11): 1976-87.   

29 Davies MJ, Derezinski T, Pedersen CB, Clauson P. Reduced weight gain with insulin detemir compared to NPH insulin is not explained by a reduction in hypoglycemia. 
Diabetes Technol Ther 2008; 10(4): 273-7. 
30 Rosenstock J, Davies M, Home PD, Larsen J, Koenen C, Schernthaner G. A randomised, 52-week, treat-to-target trial comparing insulin detemir with insulin glargine when 
administered as add-on to glucose-lowering drugs in insulin-naive people with type 2 diabetes. Diabetologia 2008; 51(3): 408-16. 



HAS - Medical, Economic and Public Health Assessmen t Division  20/33 

combined with OADs  
 
N = 582 patients (291 in 
each group) 
 

study, limit = 
0.4%, 
superiority test 
planned if non 
inferiority 
established 
 
1 year 
 

 two times 
daily + OAD 
(npp= 211)  
Glargine 
group once 
daily + OAD 
(npp= 232)  

(detemir –glargine) = 0.04% 
95% CI  
[-0.13; 0.21]  
 
Non-inferiority established 
Superiority not demonstrated 
 
% of responder patients (HbA1c 
value <7%): no difference 
 

Delta weight 
(detemir – 
glargine) = -
0.91 kg 95% CI 
[-1.62; -0.20] p 
= 0.012 

155831 Compare glycaemic 
control between insulin 
detemir and biphasic 
aspart 30 combined 
with insulin aspart 
 
N = 715 patients (537 in 
the detemir group, 178 
in the biphasic group) 
 

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4%, 
superiority test 
planned if non 
inferiority 
established 
 
26 weeks 
 

60.6 years  
BMI = 30.9 
kg/m2 
HbA1c value = 
8.49%  
 

Randomisation 
3:1  
Detemir 
group one to 
two times 
daily + aspart 
(npp= 488)  
Biphasic 
insulin group 
twice daily + 
aspart (npp= 
158)  

At 26 weeks, HbA1c value =  
6.93% in the detemir group 
7.10% in the biphasic insulin 
group 
 
Delta HbA1c (detemir – 
biphasic insulin) = -0.17% 95% 
CI [-0.34; -0.01]  
 
Non-inferiority established 
Superiority demonstrated 
 
% of responder patients (HbA1c 
value <7%):  
60.4% in the detemir group, 
49.7% in the biphasic insulin 
group 
 

No difference No difference 
 
 

Detemir group: 
57.2%  
Biphasic insulin 
group: 59.0% 
  

2175 Compare glycaemic 
control between insulin 
detemir and insulin 
glargine combined with 
insulin aspart 
 
N = 385 patients (254 in 
the detemir group, 131 
in the glargine group)  

Randomised, 
open-label 
study 
according to a 
basal/bolus 
regimen 
 
Non-inferiority 
study, limit = 
0.4%, 
superiority test 
planned if non-
inferiority 
established 
 

55.8 years  
BMI = 32.7 
kg/m2 
HbA1c value = 
8.42%  
 

Randomisation 
2:1  
Detemir 
group one to 
two times 
daily + 
basal/bolus 
aspart 
(npp= 208)  
Glargine 
group once 
daily + 
basal/bolus 

At 26 weeks, HbA1c value =  
7.07% in the detemir group 
6.87% in the glargine group 
 
Delta HbA1c (detemir – 
glargine) = 0.196% 95% CI 
[0.003; 0.390]  
 
Non-inferiority established 
Superiority not demonstrated 
 
% of responder patients (HbA1c 
value <7%):  
38.6% in the detemir group, 
53.9% in the glargine group 

Detemir group: 
+1.3 kg 
Glargine group: 
+2.6 kg 
 
Delta weight 
(detemir – 
glargine) = -
1.37 kg 95% CI 
[-2.19; -0.56] p 
= 0.001 

No difference 
 

Detemir group: 
66.0%  
Glargine group: 
71.0% 
  

                                                
31 Liebl A, Prager R, Binz K, Kaiser M, Bergenstal R, Gallwitz B; PREFER Study Group. Comparison of insulin analogue regimens in people with type 2 diabetes mellitus in the 
PREFER Study: a randomized controlled trial. Diabetes Obes Metab 2009; 11(1): 45-52. 
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26 weeks 
 

aspart 
(npp= 109)  

 

1768”32 Compare efficacy 
and safety between 
insulin detemir and 
insulin glargine 
combined with 
metformin in 
patients 
insufficiently 
controlled with 
metformin with or 
without another 
oral antidiabetic 
drug (OAD) and 
naive to all insulin 
treatments.  
 
 
N = 453 patients (226 in 
the detemir group, 227 
in the glargine group)  
 
 

Randomised, 
open-label 
study 
 
Non-inferiority 
study, limit = 
0.4% 
 
 
26 weeks 
 

57.3 years  
Obese 
patients 
HbA1c value = 
7.91%  
 
27% on 
metformin 
monotherapy 
66% on 
metformin + 
OAD 
combination 
therapy  
 

Randomisation 
1:1  
Detemir group 
once daily 
forced titration + 
metformin  
Glargine group 
once daily 
forced titration + 
metformin  

 
Non-inferiority not established 
 
 

Detemir group: 
-0.49 kg 
Glargine group: 
+1 kg 
Difference not 
evaluated 

46% of patients on 
detemir, 54% on 
glargine 
 
Nocturnal 
hypoglycaemia in 26% 
of patients on detemir, 
20% on glargine 
 

Detemir group: 
64.2%  
Glargine group: 
61.7% 
 

 

                                                
32  L. Meneghini, J. Kesavade, M. Demissie, A. Nazeri & P. Hollander. Once-daily initiation of basal insulin as add-on to metformin: a 26 week, randomized, treat-to-target trial 
comparing insulin detemir with insulin glargine in patients with type 2 diabetes. Diabetes, Obesity and Metabolism 2013; 15: 729-36. 
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APPENDIX 3 
 

OPINION OF THE PUBLIC HEALTH INTEREST GROUP AND POST MARKETING 
STUDIES 

ON THE FINAL RESULTS 
OF THE POST-MARKETING STUDY on LEVEMIR [PREDICTIVE study] 

 
PROTOCOL:  Predictive study (France): epidemiological study in patients treated with 

LEVEMIR in France 
VERSION:   Final report received in May 2010 (supplement in December 2010) 
PROPRIETARY MEDICINAL PRODUCT:  LEVEMIR 
COMPANY:   Novo Nordisk Pharmaceutique SAS 
DATE OF PUBLIC HEALTH INTEREST GROUP OPINION:  12/01/2011 
 
1. Review of the background and the request for the  study 
 
The study was requested by the Transparency Committee in its opinion of 30/03/05; the wording of 
the request is as follows:  
"The Transparency Committee requests that the company set up a national multi-centre 
observational prescription study on 1500 patients, combined with a cohort follow-up for a period of 
one year.  
This study would describe the degree of glycaemic control of patients treated with LEVEMIR, the 
incidence of hypoglycaemia episodes and changes in weight during the follow-up.  
The secondary objectives would be to describe: 
- the relationship between the degree of glycaemic control and the hypoglycaemia rate,  
- the characteristics of subjects treated with LEVEMIR and the reasons for initiating LEVEMIR, 
- the strategy for managing diabetes before and since starting LEVEMIR." 
 
The Committee considered that LEVEMIR shared the Improvement in Actual Benefit of LANTUS 
(IAB III) versus NPH insulin.: 

- LEVEMIR, like LANTUS, leads to fewer episodes of nocturnal hypoglycaemia than 
NPH,   

- The mean weight fluctuation was lesser, in clinical studies, in patients on LEVEMIR than 
patients on NPH. 

 
It seemed useful to verify the benefit of LEVEMIR in actual practice, on the one hand, on glycaemic 
control (HbA1c) and, concomitantly, on reducing the number of hypoglycaemia episodes.  
 
The protocol for this study was validated on 30/05/2006 by the Public Health Interest Group (ISP). 
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2. Methodology comments 
 
This is a national multi-centre study as part of an international observational study of a cohort of 
type 1 and 2 diabetes patients treated with LEVEMIR (initially). 
The primary objective, identical to that of the international study, was to evaluate the safety of 
LEVEMIR under actual conditions of use at 3, 6 and 12 months. 
The secondary objectives were to evaluate the extent of glycaemic control at 3, 6 and 12 months, 
to describe weight changes in patients treated with LEVEMIR at 3, 6 and 12 months, the 
characteristics of subjects treated with LEVEMIR and the reasons for initiating LEVEMIR as well as 
the diabetes management strategy before and since starting LEVEMIR at 3, 6 and 12 months. 
 
The planned protocol in France: 
- 769 physicians agree to participate, in private or hospital practice: 609 
endocrinologists/diabetologists (recruited consecutively out of 1600 practising in France (Drees) 
and having all been contacted) and 160 generalist physicians (recruited from among 650 generalist 
physicians, insulin prescribers and initiators (ICOMED sheet) having all been contacted, 
- an inclusion of 2400 patients to obtain around 1800 patients followed at one year. 
 
However, only 506 physicians were active (included at least 1 patient): 475 
endocrinologists/diabetologists + 31 generalist physicians (6%); and only 1788 patients could be 
included (consecutively). Information was collected between September 2005 and August 2007. 
Two analysis populations were created: 

- An FAS population (eligible population, made up of patients meeting inclusion/exclusion 
criteria and enrolled in the study) of 1786 patients 

- An EAS population ("efficacy" population):  population in whom efficacy analysis was 
possible for 1421 patients having a visit at 3 months, 6 months or 1 year and at least one 
measurement for fasting blood glucose, the most recent HbA1c, weight, or an episode of 
hypoglycaemia at baseline and at a post baseline visit (3 months, 6 months or 1 year) and 
followed for at least 34 weeks and at most 70 weeks. 

 
It is important to emphasise that only 1017 participants were still followed at 1 year and that the 
number (769) of patients lost to follow-up or discontinuing treatment with LEVEMIR is substantial 
(43%). However, the description of these 769 patients [lost to follow-up or discontinuing LEVEMIR 
treatment, number and time frames for drop outs (percentages and survival curve, etc.) and the 
reasons for these] was not presented in a summary form, which makes analysis difficult. It is 
simply stated that the HbA1c value was available at inclusion and at one year for only 921 patients. 
Reading the table of results, it appears that out of 1017 patients, 990 were still on LEVEMIR at one 
year. 
 
Furthermore, no comparison of the characteristics of the patients who finished the one-year follow-
up and those of patients lost to follow-up and subjects who discontinued treatment was provided. 
 
Finally, the representativeness of the physicians and patients is not discussed. For general 
practice, the physicians are certainly not representative (too small a sample size). 
 
 
 
 
 
 
 
 



 

HAS - Medical, Economic and Public Health Assessmen t Division  24/33 
Opinion 1  

 
3. Main results 

 
3.1. Description of patients treated at baseline 

 
Out of the 1786 patients of the eligible population (FAS) who were analysed,  
- 118 (6.6%) were recruited by a generalist physician and 1668 (93.4%) by an 
endocrinologist/diabetologist.  
 
- Nearly two thirds had type 2 diabetes (n = 1129) and 36% had type 1 diabetes (n = 643); the type 
of diabetes was unknown for 14 patients. This distribution did not differ according to the speciality 
of the prescriber (GP or endocrinology/diabetology). 
 
- The mean age of patients was 56.9 years: 62.6 in the case of type 2 diabetes and 47.1 in the 
case of type 1 diabetes. It differs according to the prescriber's speciality: 64 years old in GP versus 
56.4 years old in endocrinology/diabetology (especially in the case of type 1 diabetes, respectively 
61.9 and 46.2 years old). 
- Both sexes were equally represented: 48.7% women for type 2 diabetes patients and 52.3% 
women for type 1 diabetes patients. This distribution did not differ according to the speciality of the 
prescriber (GP or endocrinology/diabetology). 
- Their body mass index (BMI) was 28.2 kg/m2 on average It was lower in type 1 diabetes with 
24.7±4.0 kg/m² versus 30.2±5.8 kg/m² in type 2 diabetes. Among patients with type 2 diabetes, it 
was higher (31.0±5.9 kg/m²) in subjects below age 65 than in subjects aged 65 or older 
(29.3±5.9 kg/m²). It does not differ much according to the prescriber's speciality. 
- The duration of diabetes, 15.4 years on average, was lower in type 2 diabetes (12±14.6 years) 
than in type 1 diabetes (17.0±12.0 years). It was shorter by around 3 years if the prescriber was a 
generalist physician. 
- At the initiation of LEVEMIR treatment, the mean fasting blood glucose was  9.7 +/- 3.2 mmol/l 
[9.4 ± 3.4 mmol/l in type 1 diabetes patients and 9.8 ± 3.1 mmol/l  in type 2 diabetes patients]. In 
type 2 diabetes patients, it was 10.1 ± 3.2 mmol/l for below age 65 versus 9.4 ± 3.0 mmol/l for 
those aged 65 and older. It does not differ according to the prescriber's speciality. 
- At initiation of LEVEMIR treatment, the mean glycated haemoglobin (HbA1c) was   
8.7 % +/- 1.5%. It was slightly lower in type 1 diabetes patients (8.5% ± 1.6%) than in type 2 
diabetes patients (8.8% ± 1.5%) with, for type 2 diabetes, results that did not vary much according 
to age (8.9% ± 1.6% in those below age 65 and 8.6% ± 1.4% in those aged 65 and older). Only 
10.9% and 7.1% of patients, respectively in the case of type 1 and type 2 diabetes, had an HbA1c 
<7%. The distribution of patients according to the HbA1c value was not presented. 
The mean HbA1c at baseline did not differ according to prescriber speciality (8.89% for GP and 
8.59% for endocrinology/diabetology). 
 
The characteristics of the "efficacy" population (EAS), a total of 1421 patients [496 type 1 diabetes 
patients and 913 type 2 diabetes patients] did not show a clinically significant difference from the 
characteristics of the eligible population (FAS) presented below. 
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Table: Characteristics of the FAS population and co mparison with the EAS 34-70 population 
in the PREDICTIVE study 

 FAS population  Efficacy population  

 Total FAS  FAS T1 FAS T2 EAS 34-70 
(efficacy) total EAS T1 EAS T2 

Numbers 1786 643 1129 N = 1421 N = 496 N = 913 
Mean age 
(years) 

56.9 ± 15.45 47.1 ± 16.1 62.6 ± 11.9 57.5 ± 15.08 47.7 ± 15.76 62.8 ± 11.66 

Male sex (%) 50.1 47.7 51.3 49.9 48.0 50.8 
Mean BMI 
(kg/m2) 28.2 ± 5.9 24.7 ± 4.0 30.2 ± 5.8 28.29 ± 5.96 24.67  ± 4.13 30.25 ± 5.87 

Fasting blood 
glucose 
(mmol/l) 

9.7 ± 3.2 9.4 ± 3.4 9.8 ± 3.1 9.65 ± 3.26 9.42 ± 3. 46 9.78 ± 3.13 

Mean HbA1c 
(%) 

8.7 ± 1.5 8.5 ± 1.6 8.8 ± 1.5 8.65 ± 1.54 8.46 ± 1. 60 8.75 ± 1.49 

Main reason 
for initiating 
Levemir 

Improvement of 
glycaemic 
control (84.6% 
of patients) 

Improvement of 
glycaemic 
control (78.2% 
of patients) 

Improvement of 
glycaemic 
control (88.8% 
of patients) 

Improvement of 
glycaemic 
control (85.1% 
of patients) 

Improvement of 
glycaemic 
control (78.6% 
of patients) 

Improvement of 
glycaemic 
control (89.2% 
of patients) 

T1: type 1 diabetes T2: type 2 diabetes 
 

3.2. Description of prescribing patterns (indicatio n, dosage, co prescriptions) and 
therapeutic use 

 
It should be noted that the results of the analysis of changes in strategy must be interpreted with 
caution since the number of missing data is not negligible at one year [these data concern 760 
patients (43% of the eligible population): lost to follow-up or discontinued LEVEMIR treatment]. 
 
The diabetes treatment strategy was different depending on the type of diabetes. LEVEMIR 
initiation significantly changed the prior antidiabetic treatment: 
� Over the entire eligible population (FAS), before initiating LEVEMIR treatment, one quarter of 
the population was treated with insulin according to a basal/bolus regimen (7% by GP only), 31.6% 
by OAD combined with insulin [22% in GP, 32% in endocrinology/diabetology (SP)], 22% by OAD 
alone [46% in GP, 20% in SP], 14% by Premix and 4% by basal insulin alone (11% in GP). Only 
2.4% of patients had no treatment.  
LEVEMIR initiation was accompanied at one year [and as soon as the 12th week, the treatment 
remained basically similar afterwards] by an increase in the basal/bolus regimen to 36.7% and the 
OAD-insulin regimen to 51.8%; Premix treatment was reduced (2.9%). The OAD + insulin 
combination represents 63% of prescriptions in GP and 50% in endocrinology/diabetology [basal 
insulin alone: 28% in GP, 6% in SP; basal/bolus insulin: 8% in GP, 38% in SP]. All patients 
received a treatment. 
 
 − For type 1 diabetes patients, before starting treatment with LEVEMIR:  more than half of them 
(52.7%) were treated by basal/bolus insulin, 22.4% by Premix, 10.4% by the OAD-insulin 
combination, 5.1% by basal insulin alone and 3.3% by OAD alone. Only 3.3% of patients were not 
treated. LEVEMIR initiation was accompanied by an increase in the basal/bolus regimen to 71.8% 
and a reduction in Premix administration to 5.5%; the OAD-insulin combination represents 17.8% 
of the treatments and basal insulin alone represents 7%. All patients received a treatment. 
 
−  For type 2 diabetes patients, before initiation of LEVEMIR treatment, 43.9% were treated with an 
insulin+OAD combination, 32.7% by OAD alone, 8.9% by Premix and 7.8% by a basal/bolus 
regimen. Only 2.4% of patients had no treatment.  
Note that there is a difference according to age: type 2 diabetes patients treated by OAD alone 
only represented 28.3% of subjects older than age 65 and 36.2% of patients below age 65.  
LEVEMIR treatment initiation is accompanied by an increase of the OAD-insulin regimen to 72%, 
the basal/bolus regimen to 16.5% and a decrease in Premix administration to 1.5%; treatment with 
basal insulin alone represented 8% of cases. Only 1.2% of patients received no treatment. 
The data according to prescriber speciality for the type 1 and type 2 diabetes subgroups are not 
presented. 
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� All diabetes together, the number of insulin injections before LEVEMIR initiation was globally 
(including injections of basal insulin, fast-acting insulin and Premix) a once daily injection for nearly 
1/4 of the eligible population. One third of patients received 4 injections per day and 21%, 16%, 
8.6% of patients respectively received 2, 3 and 5 injections per day.  
After LEVEMIR initiation, 37% of patients received a once daily injection of insulin. 29% and 15%, 
14% and 15% of patients respectively received an injection 3, 4, 2 and 5 times a day. At one year, 
the most common injection rate was still "a once daily insulin injection" but it only concerned 29% 
of patients. Six per cent of patients had 3 injections a day while the percentage of patients with 
5 injections a day increased to 23%. 
LEVEMIR was initiated in a once daily injection in 70% of cases and twice daily injections in 29% 
of cases. At one year, these percentages were, respectively, 59% and 40%. 
- for type 1 diabetes patients: The most common number of insulin injections before LEVEMIR 
initiation was globally (including injections of basal insulin, fast-acting insulin and Premix) 
"4 injections a day" for nearly half of the eligible population. 19%, 15%, 13% and 3% of patients 
respectively received an injection 3, 5, 2 and 1 times a day.  
After LEVEMIR initiation, the administration rates remained roughly the same, with a slight 
increase in the number of patients with 5 injections a day (28%) and a decrease in patients with 
3 injections a day (5%). Note that at one year, the 5 injections regimen became the most common 
(42%) and the rate of 4 injections represented 36% of cases while the rates of 1, 2 or 3 injections 
per day each represented 7% of cases. 
LEVEMIR was initiated in a once daily injection in 60% of cases and twice daily injections in 39% 
of cases. At one year, these percentages were, respectively, 47% and 52%. 
 
- for type 2 diabetes patients: The most common number of insulin injections before LEVEMIR 
initiation was globally (including injections of basal insulin, fast-acting insulin and Premix) once 
daily injection for 39% of the eligible population. 28%, 14%, and 16% of patients respectively 
received an injection 2, 3, or 4 times a day.  
After LEVEMIR initiation, the number of patients with a once daily injection increased to 54%; the 
percentages for 2 and 3 injections decreased (18% and 4%). Note that at one year, the once daily 
injection was the most common (41.8%) and the rate of 2 injections represented 23% of cases 
while the rates of 3, 4 or 5 injections per day each represented 5%, 18.5% and 11.4% of cases. 
LEVEMIR was initiated in a once daily injection in 76% of cases and twice daily injections in 24% 
of cases. At one year, these percentages were, respectively, 67% and 33%. 
 
LEVEMIR doses: 
The dose of LEVEMIR slightly increased between starting on LEVEMIR and one year by 
0.12 +/- 0.20 IU/kg [from 0.33 +/- 0.19 IU/kg to 0.45 +/- 0.26 IU/kg].  This increase is essentially the 
same according to the physician's speciality.  According to the type of diabetes, this increase is 
0.07 IU/kg (0.35 to 0.42 IU/kg) in the case of type 1 diabetes and 0.15 IU/kg (0.32 to 0.47 IU/kg in 
the case of type 2 diabetes. 
 
� The main reasons for LEVEMIR treatment initiation were:  

- improvement of glycaemic control for 78% of type 1 diabetes patients and 89% of type 2 
diabetes patients, 

- reduction of glycaemic risk for 59% of type 1 diabetes patients and 31% of type 2 diabetes 
patients, 

- improvement of weight control for 54% of type 1 diabetes patients and 20% of type 2 
diabetes patients, 

- patient dissatisfaction for 13% of type 1 diabetes patients and 27.5% of type 2 diabetes 
patients. 
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3.3. Description of glycaemic control, weight chang es and the frequency of severe 
hypoglycaemia 

 
� Glycaemic control: 
Glycaemic control was evaluated by two criteria, glycated haemoglobin (HbA1c) and fasting blood 
glucose. Only the HbA1c results will be presented here.  
A reduction of HbA1c values between baseline and one year was observed. This reduction is 
essentially the same regardless of the type of diabetes and the age of the patients. It should be 
noted that these differences were calculated for patients with an HbA1c value at baseline and at 
one year, or only 921 patients (65% of the EAS population; 52% of the eligible population). For 
44 patients, the HbA1c at baseline was not specified.  
 

• A reduction of HbA1c values between inclusion and one year: 
- For type 1 diabetes patients, the mean HbA1c dropped from 8.46% +/- 1.5% to 7.83% +/- 1.22%, 
or a reduction of -0.63% [95% CI: -0.8; -0.46]; p<0.001] 
- For type 2 diabetes patients, the mean HbA1c dropped from 8.69% +/- 1.48% to 7.88% 
+/- 1.22%, or a reduction of -0.82% [95% CI: -0.94; -0.69]; p<0.001] 
- All diabetes together, HbA1c dropped by -0.75% (from 8.61% to 7.86%). 
Remember that HbA1c at inclusion did not differ much according to the type of diabetes and 
according to age. 
This reduction is more marked in GP than in endocrinology/diabetology [GP:   -1.36%; SP: -0.71%, 
significant difference]; the data by prescriber speciality according to the type of diabetes were not 
presented. 
 

• Variation of the percentage of patients with HbA1c <7% between inclusion and one year:  
- Among type 1 diabetes patients, the percentage of patients with HbA1c below 7% increased from 
10.3% at baseline to 23% at one year (or an increase of 223%) 
- Among type 2 diabetes patients, the percentage of patients with HbA1c below 7% increased from 
6.9% at baseline to 20.7% at one year (or an increase of 300%). According to age, this increase 
was 371% [from 6.2% to 23%] in patients below age 65 and 234% [from 7.7% to 18%] in patients 
aged 65 or older. 
- All diabetes together, the percentage increased from 8.1% at baseline to 21.5% at one year, or 
an increase of 265%. This percentage increased from 9% to 30% in GP and from 8% to 21% in 
endocrinology/diabetology; the data by prescriber speciality according to the type of diabetes were 
not presented. 
 
�Weight: 
Weight remained stable between inclusion and one year [-0.08 kg in the case of type 1 diabetes 
and +0.08 kg in the case of type 2 diabetes], which is an interesting result to consider when, at the 
same time, HbA1c was significantly improved. Note that there was a greater weight loss in GP  
(-1.6 kg). 

 
�Severe hypoglycaemia: 
Regarding severe hypoglycaemia episodes reported:  
Note that the number and frequency of all severe hypoglycaemia episodes that occurred during 
follow-up is not presented in the reports provided. The only episodes identified were those in the 
4 weeks prior to each visit (baseline and then follow-up).  
 
- Frequency of patients with severe hypoglycaemia:  
In the 4 weeks preceding the inclusion visit, 6.8% of patients had at least one episode of severe 
hypoglycaemia: 13.3% of type 1 diabetes patients versus 3.1% of type 2 diabetes patients.  
They were predominantly diurnal (5.1%). 
This percentage of patients who presented at least one severe hypoglycaemia episode in the 
4 weeks prior to the visit decreased from 6.8% to 1.3% at 1 year (this reduction occurred from the 
12th week of follow-up: 1.9% at W12). This percentage dropped from 13.3% to 2.2% at one year in 
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type 1 diabetes patients and from 3.1% to 0.8% at one year in type 2 diabetes patients. This 
percentage, all diabetes together, dropped from 9% to 0% in GP and from 7% to 1% in 
endocrinology/diabetology.     
According to age, in type 2 diabetes this decrease was 67.9% [from 2.8% to 0.9%] in patients 
below age 65 and 80% [from 3.5% to 0.7%] in patients aged 65 or older. 
  
- The mean number of severe hypoglycaemia episodes in total (diurnal and nocturnal) per patient 
and per month: it was 0.25 at baseline and then dropped by around 88% to reach, at one year, 
0.03 episodes/patient/month [reduction of 0.22 episodes/patient/month, or 
2.22 episodes/patient/year: from 3.25 to 0.39 episodes/patient/year.  This total reduction was 
90.4% in type 1 diabetes and 78.4% in type 2 diabetes. 
The reduction according to prescriber speciality was: -0.35 (0.35 to 0) in GP and -0.21 (0.25 to 
0.03) in SP. According to age, in type 2 diabetes this decrease was 79.6% in patients below age 
65 and 80.4% in patients aged 65 or older.   
 
- In the number of severe hypoglycaemia episodes, this change corresponds to: 322 episodes at 
baseline (for 120 patients); 31 at one year (13 patients) and 52 at 3 months (27 patients). 
Note that the number and frequency of all severe hypoglycaemia episodes that occurred during 
follow-up is not presented in the reports provided. 
 
�Hypoglycaemia episodes (severe or minor): 
41.6% of patients had at least one hypoglycaemia episode in the 4 weeks prior to the inclusion 
visit: 72% of type 1 diabetes patients versus 24% of type 2 diabetes patients. This percentage 
decreased to 24% at 1 year (or a drop of 42% of cases): to 43.4% in type 1 diabetes and 13.4% in 
type 2 diabetes. 
These episodes were diurnal in 3/4 of cases. 
All diabetes together, this reduction was greater in GP (from 30% to 3%) than in 
endocrinology/diabetology (from 42% to 26%). 
 
� Relationship between the degree of glycaemic control and the occurrence of hypoglycaemia 
episodes: The analysis of this relationship shows that:  

- The proportion of patients who had at least one hypoglycaemia episode (in the 4 weeks 
prior to the one year visit) is no greater when the therapeutic goal is reached in terms of 
HbA1c at one year: HbA1c ≤7%. The frequency of these patients with at least one 
hypoglycaemia episode was 25.4% in cases of reaching this objective (vs. 24.8% for all 
920 patients for whom these data are available). In contrast, it is less if HbA1c ≥ 8.5%: 
17.9%  
 

- The percentage of patients who had at least one hypoglycaemia episode (in the 4 weeks 
prior to the one year visit) is no greater when HbA1c variation ≥1.4% (in absolute value) 
between baseline and one year: 21.1% (vs. 24.8% for all 920 patients for whom these data 
are available).    
 

- Analysis of these two variables for type 1 diabetes patients and then for type 2 diabetes 
patients leads to fairly similar results and conclusions to those of the global analysis (all 
types of diabetes together). 
 

• For type 1 diabetes patients: When HbA1c was ≤8.5% at one year, 1 out of 
2 patients reported at least one hypoglycaemic episode. This was 46.9% of patients 
when the therapeutic objective was reached (HbA1c ≤7%) and only 35% when 
HbA1c ≥ 8.5%.   
According to the change in HbA1c between baseline and one year:  the proportion 
of patients who reported at least one hypoglycaemia episode, which was around 
45.9% overall, was slightly lower (42.1%) in cases of HbA1c change  ≥1.4% (in 
absolute value). 
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• For type 2 diabetes patients: When HbA1c was ≤8.5 % at one year, around 15% of 

patients reported at least one hypoglycaemic episode. This concerned slightly fewer 
patients (13.6%) when the therapeutic objective was reached (HbA1c ≤7%) and 
only 10.4% when HbA1c ≥ 8.5%.  
According to the variation of HbA1c between baseline and one year:  the proportion 
of patients who reported at least one hypoglycaemia episode, which is around 
14% overall, is still 14% in cases of HbA1c change  ≥1.4% (in absolute value). 

 
- Conclusions on these two variables no longer differ according to age (subgroups of patients 

above or below age 65, with type 1 or type 2 diabetes). 
 
- It should be noted that the comparison between the occurrence of a hypoglycaemia 

episode before starting LEVEMIR and the occurrence of an episode at one year (in the 
prior month) is not presented. 

 
It is difficult, in view of these results, to conclude whether or not there is a relationship between the 
degree of glycaemic control and the occurrence of hypoglycaemic episodes. In fact, while in the 
analysis that is presented the existence of this relationship has not been demonstrated (no 
significant relationship observed between the frequency of hypoglycaemia episodes and the 
degree of glycaemic control at one year or the frequency of hypoglycaemia episodes and blood 
glucose improvement between baseline and one year), it is possible that a more complete analysis 
of the subgroups with more participants could show it. This relationship cannot be ruled out in the 
current state of affairs. 
 

3.4. Death and adverse events other than hypoglycae mia 
 
- 8 deaths occurred during the study, including 5 that were reported as serious adverse events; 
only one was believed to be linked to the product (hypoglycaemic coma in one 73 year-old type 
1 diabetes patient). 
- Among other serious adverse events beyond severe hypoglycaemia, the following are noted: 

. one of the deceased patients had hepatocellular carcinoma  

. one case of an unresectable liver tumour, once case of pancreatitis, one case of 
splenomegaly.  

 
4. Conclusion 
 
The results of this study should be interpreted with caution insofar as its methodology is 
questionable.  
The representativeness of the physicians and patients is not discussed. For general practice, the 
physicians are certainly not representative (too small a sample size). 
 
Furthermore, it is important to emphasise that only 1017 patients were still followed at 1 year and 
that the number (769) of patients lost to follow-up or discontinuing treatment with LEVEMIR is 
substantial (43%). However, the description of these 769 patients [lost to follow-up or discontinuing 
LEVEMIR treatment, number and time frames for drop outs (percentages and survival curve, etc.) 
and the reasons for these] was not presented in a summary form, which makes analysis difficult. It 
is simply stated that the HbA1c value was available at baseline and at one year for only 
921 patients.  
Reading the table of results, it appears that out of 1017 patients, 990 were still on LEVEMIR at one 
year. 
 
Finally, no comparison of the characteristics of the patients who finished the one-year follow-up 
and those lost to follow-up or those who discontinued treatment is provided. 
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The results of this observational study provided answers to the Committee's questions: 
 
�The conditions for use for LEVEMIR were respected overall: this proprietary medicinal product 
was initiated in a once daily injection in 70% of cases and in twice daily injections in 29% of cases. 
At one year, the percentages were, respectively 59% and 40%. 
 
�Glycaemic control is improved after initiation of LEVEMIR treatment, without an increase in the 
number of severe hypoglycaemic episodes (globally, all degrees of control together). 
- A reduction of HbA1c values between baseline and one year was observed. This reduction is 
essentially the same regardless of the type of diabetes and the age of the patients:  

- For type 1 diabetes patients, the mean HbA1c dropped from 8.46% +/- 1.5% to 7.83% 
+/- 1.22%, or a reduction of -0.63% [95% CI: -0.8. -0.46; p<0.001] 
- For type 2 diabetes patients, the mean HbA1c dropped from 8.69% +/- 1.48% to 7.88% 
+/- 1.22%, or a reduction of -0.82% [95% CI: -0.94. -0.69; p<0.001] 

 
- The variation of the percentage of patients with HbA1c <7% between baseline and one year was 
significant: 
Among type 1 diabetes patients, the percentage of patients with HbA1c below 7% increased from 
10.3% at baseline to 23% at one year (or an increase of 223%). 
For type 2 diabetes, this percentage increased from 6.9% at baseline to 20.7% at one year (or an 
increase of 300%).  
 
- Severe hypoglycaemia episodes reported:  
Note that the number and frequency of all severe hypoglycaemia episodes that occurred during 
follow-up is not presented in the reports provided. Only the episodes that occurred in the 4 weeks 
prior to each visit (baseline and follow-up) were disclosed. 
 
In the 4 weeks prior to the baseline visit, 6.8% of patients had presented at least one episode of 
severe hypoglycaemia: 13.3% of type 1 diabetes patients versus 3.1% of type 2 diabetes patients.  
This percentage of patients who presented at least one episode of severe hypoglycaemia in the 
4 weeks prior to the visit dropped from 13.3% to 2.2% among type 1 diabetes patients and from 
3.1% to 0.8% among type 2 diabetes patients.  
 
- Finally, the results of the Predictive study do not permit concluding whether or not there is a 
relationship between the degree of glycaemic control and the occurrence of hypoglycaemic 
episodes. This relationship cannot be ruled out in view of the data presented. 
� Weight remained stable between baseline and the end of follow-up (one year). 
 
These results, at one year of follow-up, corroborate those found in the clinical trials in terms of 
efficacy and safety: following LEVEMIR initiation, glycaemic control is improved (HbA1c 
significantly improved, including after one year of treatment), with stable weight and a significant 
reduction in severe hypoglycaemia episodes. Note that 75% of subjects were already treated with 
insulin before the study; so for these patients, the effect of LEVEMIR can be considered additional. 
 
Moreover, this decrease in hypoglycaemia episodes (including severe hypoglycaemia) is also 
observed in the elderly.  
 
However, it is important, insofar as the methodology of the study is questionable, to emphasise 
that these results should be considered as an indication and should be interpreted with caution. 
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APPENDIX 4: CNAMTS study 
 
The CNAMTS study is a retrospective cohort of patients who started treatment with long- or 
intermediate-acting insulin in 2007, 2008 or 2009, and compared subjects exposed to insulin 
glargine, insulin detemir and long- or intermediate-acting human insulin, together, in each case, 
with subjects treated by other insulins. 
The primary endpoints for the study were the occurrence of a cancer in all locations and breast 
cancer. The secondary endpoints were the occurrence of prostate, colorectal, liver, kidney, 
bladder, lung and ENT cancer. 
Subjects were included if they were affiliated with a general health insurance scheme (excluding 
SLM [local mutual groups]) and if, during the calendar year preceding the initiation, they were not 
dispensed any insulin (regardless of type) and had at least three prescriptions for OADs filled. 
They had to be 40 to 79 years old at baseline. 
Entry into the study was the first date on which the exposure condition was met for one of the three 
types of long- or intermediate acting insulin (exposure condition = at least two prescriptions filled 
for the same type of insulin during a 6-month period). 
People with cancer treated before entering the study or within the next 12 months (medical, 
surgical and obstetric hospitalisations, hospitalisation at home, follow-up and convalescence care 
or chronic conditions since 2005) and subjects with a follow-up duration of less than 12 months 
were excluded. 
A patient was considered to be exposed from the 12th calendar month following the first filled 
prescription and the subject was considered to be exposed up to the end of follow-up. 
An adjustment was made for the following confounders: age and sex, OAD treatments (metformin, 
rosiglitazone, pioglitazone, sulfonamides, and other OADs) during follow-up, duration of diabetes at 
the time of inclusion from the start date of the chronic diabetes (subpopulation). 
 
 
Risk of all cancers  according to the cumulative dose during follow-up: adjusted HR estimated from 
three multivariate Cox models with age timescale.    
 

 

 
Source SNIIRAM-PMSI, January 2006 - December 2010 
 
 
 
 
 
 
 
 
 
 
 

 Model 1 Model 2 Model 3 
HR 95% CI HR 95% CI HR 95% CI 

 
Insulin glargine 

[0 - 14 000 IU[ 0.96 [0.5-1.08] 0.96 [0.85-1.08] 1.04 [0.91-1.18] 
[14 000 - 27 000 IU[ 0.98 [0.86-1.11] 0.98 [0.86-1.11] 1.01 [0.88-1.16] 
27 000 IU and more 0.97 [0.84-1.11] 0.98 [0.85-1.12] 1.06 [0.91-1.24] 

 
Insulin determiner 

[0 - 14 000 IU[ 1.06 [0.91-1.23] 1.09 [0.93-1.26] 1.05 [0.88-1.23] 
[14 000 - 27 000 IU[ 0.91 [0.75-1.10] 0.93 [0.76-1.12] 0.91 [0.73-1.12] 
27 000 IU and more 1.07 [0.87-1.31] 1.09 [0.89-1.33] 1.06 [0.85-1.32] 

 
HI 

[0 - 14 000 IU[ 0.97 [0.78-1.21] 0.95 [0.77-1.18] 0.93 [0.73-1.18] 
[14 000 - 27 000 IU[ 1.14 [0.88-1.48] 1.09 [0.84-1.41] 0.89 [0.65-1.21] 
27 000 IU and more 0.98 [0.73-1.32] 0.93 [0.69-1.25] 0.89 [0.63-1.24] 
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Risk of breast cancer  according to the cumulative dose during follow-up: adjusted HR estimated 
from three multivariate Cox models with age timescale.   
 

 
Source SNIIRAM-PMSI, January 2006 - December 2010 
 
 
The CNAMTS study did not show an increased risk of "all location" cancer linked to insulin glargine 
use. 
For breast cancer, even though the data presented did not show a statistically-significant increased 
risk (study power), the fact that the RRs increase in accordance with the cumulative dose (dose 
effect) is a cause for caution. 
 
Also, these first results are reassuring regarding the risk of all location cancers but do not permit 
ruling out an increased risk of breast cancer in glargine users. 
 
New results with an additional year of follow-up: 
 
A new analysis was performed with an additional year of follow-up: The preliminary study results 
study showed a dose effect between insulin glargine and breast cancer; the main analysis was 
thus conducted on this location. 
The adjustments made in breast cancer related to whether a screening mammogram was done, 
exposure to other classes of antidiabetics during follow-up and the social disadvantage of the 
municipality of residence. 
For colorectal cancer, an adjustment was made for sex, whether a colonoscopy was done, 
exposure to other classes of antidiabetics during follow-up and the social disadvantage of the 
municipality of residence. 
For both locations, an additional adjustment was made for the duration of diabetes in a second 
model.  
 
Initially, 90,111 individuals with a General Scheme, 40 to 79 years old, newly treated with long-or 
intermediate-acting insulin and with at least three filled OAD prescriptions in the previous year 
were taken from the CNAMTS database (SNIIRAM [National Health Insurance Cross-Schemes 
Information System]).  
In this population, the following were excluded: 11,299 individuals who had cancer before 
inclusion, 2610 individuals who had cancer in the 12 months following inclusion, 5677 individuals 
for whom the duration of follow-up was less than 12 months and 4279 patients residing in overseas 
departments (due to the lack of a social disadvantage index for these departments). 
In all, the population selected for the cohort is comprised of 66,246 individuals. 
 
The primary results are the HRs comparing the cancer risk between the third and first tercile of 
exposure (model in only those exposed to the insulin studied). For each location, three types of 
models are presented: cumulative dose, mean daily dose and cumulative duration. 
 

 Model 1 Model 2 Model 3 
HR 95% CI HR 95% CI HR 95% CI 

 
Insulin glargine 

[0 - 14 000 IU[ 0.91 [0.59-1.40] 0.90 [0.58-1.39] 0.88 [0.54-1.45] 
[14 000 - 27 000 IU[ 0.91 [0.58-1.42] 0.91 [0.58-1.42] 1.02 

1.49 
[0.62-1.67] 
[0.91-2.45] 27 000 IU and more 1.33 [0.85-2.09] 1.31 [0.84-2.05] 

 
Insulin determiner 

[0 - 14 000 IU[ 1.28 [0.78-2.07] 1.20 [0.74-1.95] 1.13 [0.66-1.96] 
[14 000 - 27 000 IU[ 0.99 [0.52-1.89] 0.95 [0.50-1.81] 1.02 [0.51-2.03] 
27 000 IU and more 1.18 [0.60-2.32] 1.12 [0.57-2.21] 1.04 [0.48-2.26] 

 
HI 

[0 - 14 000 IU[ 1.05 [0.52-2.15] 1.11 [0.54-2.27] 1.21 [056-2.60] 
[14 000 - 27 000 IU[ 1.27 [0.56-2.87] 1.41 [0.62-3.21] 1.51 [0.61-3.72] 
27 000 IU and more 0.27 [0.04-1.91] 0.30 [0.04-2.18] 0.00  
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For each location, both models give similar results. A statistically significant increased risk is found 
in 40-79 year-olds for breast cancer with insulin glargine (HR = 1.86 [1.29; 2.68] for model 1 and 
HR = 2.10 [1.42; 3.12] for model 2) and with insulin detemir (HR = 1.95 [1.05; 2.05] for model 1 and 
HR = 1.50 [1.03; 2.19] for model 2), for cumulative doses >= 37,000 IU vs. < 18,000 for glargine 
and >= 34,000 IU vs. < 15,000 for detemir. Statistically significant results were found with the mean 
dose for both types of insulin. No statistically significant result was found with cumulative duration. 
 
For the analysis of the more restrictive population of 40-64 years, a statistically significant 
increased risk was found with the cumulative dose for glargine and insulin detemir, with no 
statistically significant results for the mean dose and cumulative duration for glargine and the mean 
dose in model 1 and the cumulative duration for detemir (for the mean dose in model 2, the HR 
was 2.73 [1.04; 7.15] for detemir). 
 
For colorectal cancer, an increased risk is found for glargine only in the analysis relating to mean 
dose (HR = 1.39 [1.03; 1.88] for model 1 and HR = 1.55 [1.12; 2.14] for model 2 in 40-79 year-olds) 
and for detemir in the analysis relating to cumulative dose (HR = 2.62 [1.55; 4.45] for model 1 and 
HR = 2.84 [1.62; 4.99] for model 2 in 40-79 year-olds) and the mean dose (HR = 2.06 [1.21; 3.48] 
for model 1 and HR = 2.39 [1.36; 4.20] for model 2 in 40-79 year-olds). 
 
In return, no increased risk was found with human insulin, regardless of the type of cancer 
considered, the type of analysis conducted or the population considered. 
 
In all, these new results show: 

- a significant association between cumulative dose of insulin glargine and breast cancer; 
- a significant association between cumulative dose of insulin detemir and breast cancer; 
- an association between high mean dose of insulin glargine and colorectal cancer (while 

neither the duration of exposure or the cumulative dose of glargine are associated with an 
increased risk of colorectal cancer); 

- an association for insulin detemir with an increased risk of colorectal cancer in terms of 
cumulative dose and mean daily dose. 

- no association between human insulin and cancer (breast or colorectal). 
 
In this study, the results of analyses by duration and by cumulative dose do not agree. Remember, 
no adjustment was made for BMI, HbA1c and insulin resistance. 
 


