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The legally binding text is the original French ver sion     
 

TRANSPARENCY COMMITTEE 
Opinion 

17 December 2014 
 

 
JARDIANCE 10 mg, film-coated tablet 
B/30 tablets (CIP: 34009 278 928 5 1) 

JARDIANCE 25 mg, film-coated tablet 
B/30 tablets (CIP: 34009 278 929 1 2) 
 

Applicant: BOEHRINGER INGELHEIM  

INN Empagliflozin  

ATC code (2013) A10BX12 (oral blood glucose lowering drugs)  

Reason for the 
request   

Inclusion 

Lists concerned 
National Health Insurance (French Social Security Cod e L.162-17) 
Inclusion for hospital use (French Public Health Cod e L.5123-2) 

Indications 
concerned 

“JARDIANCE is indicated in the treatment of type 2 diabetes mellitus to 
improve glycaemic control in adults as: 
Monotherapy 
When diet and exercise alone do not provide adequat e glycaemic control 
in patients for whom use of metformin is considered  inappropriate due to 
intolerance. 
Add-on combination therapy 
In combination with other glucose-lowering medicina l products including 
insulin, when these, together with diet and exercis e, do not provide 
adequate glycaemic control.”   
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Actual Benefit 

Monotherapy:   Insufficient for reimbursement by National Health Insurance 
Dual therapy:  

- with metformin:  Moderate  
- with a sulfonylurea:  Insufficient for reimbursement by National Health 

Insurance 
- with insulin:  Insufficient for reimbursement by National Health Insurance 

Tritherapy:  
- with metformin and a sulfonylurea:  Moderate 
- with insulin and metformin:  Moderate 

Improvement in 
Actual Benefit 

In the indi cations as dual therapy with metformin, and as trit herapy with 
metformin and a sulfonylurea or with metformin and insulin:  
In light of the available clinical data, namely placebo-controlled studies with 
empagliflozin 10 or 25 mg/day when active comparators are available and modest 
results from a sequential non-inferiority and superiority study of empagliflozin at its 
maximum dose of 25 mg/day versus an active comparator, the sulfonylurea 
glimepiride, at doses of 1 to 4 mg/day (whereas its maximum dose is 6 mg/day), 
the Committee considers that the JARDIANCE proprietary medicinal products do 
not provide any improvement in actual benefit (level V, non-existent) in the 
management of patients with poorly controlled type 2 diabetes, as dual oral 
therapy in combination with metformin and as tritherapy in combination with 
metformin and a sulfonylurea or with metformin and insulin.  
 
In the indications as monotherapy, and as dual ther apy with sulfonylureas or 
insulin: 
Not applicable. 

Therapeutic use 

As monotherapy:  As there are no data in patients with contraindications or 
intolerance to metformin and no data versus the active comparators 
recommended, empagliflozin monotherapy has no role in the treatment of type 
2 diabetes inadequately controlled by lifestyle and diet in this population. 
As dual therapy:  In combination with metformin, empagliflozin is an additional 
treatment resource from among the oral antidiabetic drugs available in cases of 
intolerance or contraindication to sulfonylureas. As no clinical data are available, 
empagliflozin cannot be recommended as dual therapy with sulfonylureas. 
As tritherapy: In combination with metformin and a sulfonylurea, empagliflozin is 
an additional treatment resource from among the oral antidiabetic drugs 
recommended. 
In combination with insulin therapy: The JARDIANCE proprietary medicinal 
products cannot be recommended as dual therapy with insulin.  
However, the JARDIANCE proprietary medicinal products are an additional 
resource as tritherapy with insulin and metformin. 
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01 ADMINISTRATIVE AND REGULATORY INFORMATION  

Marketing 
Authorisation 
(procedure) 

Date initiated: 22 May 2014 (centralised procedure, rapporteur: the 
Netherlands) 

Prescribing and 
dispensing 
conditions/special 
status 

List I 
Initial annual prescription restricted to specialists in endocrinology, diabetes 
and metabolic disorders or specialists in internal medicine.  
Unrestricted renewal. 
Medicine subject to enhanced monitoring. 

 

ATC Classification 

2013 
A Alimentary tract and metabolism 
A10 Drugs used in diabetes 
A10B Blood glucose lowering drugs, excl. insulins 
A10BX Other blood glucose lowering drugs, excl. insulins 
A10BX12 empagliflozin 

02 BACKGROUND  

This is an application for inclusion of the JARDIANCE proprietary medicinal products, which are 
oral antidiabetic drugs, on the list of medicines refundable by National Health Insurance and on the 
list of medicines approved for hospital use, in the indication of type 2 diabetes mellitus in adults 
that is poorly controlled by other glucose-lowering medicinal products, including insulin, together 
with diet and exercise. 
 
The company is not applying for inclusion in the indication as monotherapy in patients who cannot 
tolerate metformin. However, in accordance with Article R.163-18 of the French Social Security 
Code, the Transparency Committee has to assess the actual benefit of JARDIANCE in all its 
Marketing Authorisation indications. 
 
The active substance in JARDIANCE is empagliflozin, an inhibitor of sodium-glucose 
co-transporter 2 (SGLT2), which partially blocks the reabsorption of glucose by the kidneys and 
causes it to be eliminated in urine. The JARDIANCE proprietary medicinal products are available in 
two doses of empagliflozin: 10 mg (the initial recommended dose) and 25 mg (the maximum daily 
dose). It is the third member of this therapeutic category examined by the Transparency 
Committee. 
 

03 THERAPEUTIC INDICATIONS  

“JARDIANCE is indicated in the treatment of type 2 diabetes mellitus to improve glycaemic control 
in adults as: 
Monotherapy 1 
When diet and exercise alone do not provide adequate glycaemic control in patients for whom use 
of metformin is considered inappropriate due to intolerance. 
Add-on combination therapy 
In combination with other glucose-lowering medicinal products including insulin, when these, 
together with diet and exercise, do not provide adequate glycaemic control (see sections 4.4, 4.5 
and 5.1 for available data on different combinations).” 

                                                
1 The company is not applying for inclusion in the monotherapy indication. 
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04 DOSAGE 

“Monotherapy and add-on combination  
The recommended starting dose is 10 mg empagliflozin once daily for monotherapy and add-on 
combination therapy with other glucose-lowering medicinal products including insulin. In patients 
tolerating empagliflozin 10 mg once daily who have an eGFR (estimated glomerular filtration rate) 
≥ 60 ml/min/1.73 m² and need tighter glycaemic control, the dose can be increased to 25 mg once 
daily. The maximum daily dose is 25 mg. 
When empagliflozin is used in combination with a sulfonylurea or with insulin, a lower dose of the 
sulfonylurea or insulin may be considered to reduce the risk of hypoglycaemia. 
 
Special populations 
Patients with renal impairment 
Due to the mechanism of action, the efficacy of empagliflozin is dependent on renal function. No 
dose adjustment is required for patients with an eGFR ≥ 60 ml/min/1.73 m² or CrCl ≥ 60 ml/min. 
Empagliflozin should not be initiated in patients with an eGFR < 60 ml/min/1.73 m² or CrCl 
< 60 ml/min. In patients tolerating empagliflozin whose eGFR falls persistently below 
60 ml/min/1.73 m² or CrCl below 60 ml/min, the dose of empagliflozin should be adjusted to or 
maintained at 10 mg once daily. Empagliflozin should be discontinued when eGFR is persistently 
below 45 ml/min/1.73 m² or CrCl persistently below 45 ml/min. 
Empagliflozin should not be used in patients with end stage renal disease (ESRD) or in patients on 
dialysis as it is not expected to be effective in these patients. 
 
Patients with hepatic impairment 
No dose adjustment is required for patients with hepatic impairment. Empagliflozin exposure is 
increased in patients with severe hepatic impairment. Therapeutic experience in patients with 
severe hepatic impairment is limited and therefore not recommended for use in this population. 
 
Elderly patients 
No dose adjustment is recommended based on age. In patients 75 years and older, an increased 
risk for volume depletion should be taken into account. In patients aged 85 years and older, 
initiation of empagliflozin therapy is not recommended due to the limited therapeutic experience. 
 
Paediatric population 
The safety and efficacy of empagliflozin in children and adolescents has not yet been established. 
No data are available.” 
 



HAS - Medical, Economic and Public Health Assessmen t Division  5/38 

05 THERAPEUTIC NEED2,3,4,5
 

The aim of treatment in type 2 diabetes is to reduce morbidity and mortality, particularly through 
good glycaemic control. The short-term objective is to improve symptoms (thirst, polyuria, asthenia, 
emaciation and blurred vision) and to prevent acute complications (infections and hyperosmolar 
coma). The longer-term objective is to prevent chronic microvascular complications (retinopathy, 
nephropathy and neuropathy) and macrovascular complications (myocardial infarction, strokes and 
obliterative arteriopathy of the legs) and to reduce mortality. 
 
According to the 2013 HAS guidelines,4 the glycaemic target for type 2 diabetes patients should be 
set individually based on comorbidities and life expectancy; the HbA1c target ranges from 6.5% to 
8%. An HbA1c target ≤ 7% is recommended for most patients. Drug treatment should be initiated 
or re-assessed if the HbA1c is higher than 7%. Diabetes is progressive and all aspects of 
treatment should be re-assessed regularly: lifestyle and diet, health education and drug treatment.  
 
Special cases: for patients newly diagnosed with diabetes, who have a life expectancy of more 
than 15 years and no history of cardiovascular events, a target of ≤ 6.5% is recommended, but this 
should be achieved by implementing or strengthening lifestyle and dietary measures then, if these 
fail, through oral monotherapy. 
In a certain number of special cases, the glycaemic target will be less demanding: age > 75 years; 
history of a macrovascular complication; chronic renal failure; proven serious comorbidity; limited 
life expectancy (< 5 years); long duration of diabetes (> 10 years); and patients in whom a target of 
7% proves difficult to achieve because increased medication causes severe hypoglycaemia. 
Implementing effective lifestyle and dietary measures is a prerequisite to drug treatment for 
glycaemic control.  
 
Drug strategy:    
According to the HAS guidelines, if the glycaemic target is not met despite the implementation of 
lifestyle and dietary measures, monotherapy should be started with metformin as the first-line 
treatment or, if there are contraindications, with sulfonylureas. If both these drugs are 
contraindicated, the alternatives are: 

- repaglinide in patients who eat at irregular intervals, since it is administered with every meal 
(short half-life); 

- alpha-glucosidase inhibitors if episodes of hypoglycaemia give cause for concern. 
 
If there are symptoms or very poorly controlled diabetes with recurrent blood glucose levels above 
3 g/l or with an HbA1c greater than 10%, dual therapy or insulin therapy may be initiated from the 
start. 
 
Combinations recommended as dual therapy: 
If the glycaemic target is not achieved with monotherapy, dual therapy is recommended, combining 
metformin and sulfonylureas as first-line treatment, and monitoring weight and episodes of 
hypoglycaemia. 

                                                
2 NICE (National Institute for Health and Clinical Excellence). NICE and diabetes: a summary of relevant 
guidelines. November 2009. 
3 SIGN (Scottish Intercollegiate Guidelines Network). Management of diabetes - A national clinical guideline. 
Guideline 116. March 2010. 
4 ADA (American Diabetes Association) and EASD (European Association for the Study of Diabetes). 
Inzucchi SE, Bergenstal RM, Buse JB, et al. Management of hyperglycemia 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. 
5 Stratégie médicamenteuse du contrôle glycémique du diabète de type 2 [Treatment strategy for glycaemic 
control in type 2 diabetes]. Recommandations de bonne pratique de la HAS [HAS good practice guidelines]. 
January 2013. 
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If sulfonylureas are not tolerated or are contraindicated, and if the patient is within 1% of the HbA1c 
target, the following treatment regimens may be offered: 
- combined metformin + repaglinide (if food intake is irregular); 
- combined metformin + alpha-glucosidase inhibitors (if episodes of hypoglycaemia give cause 

for concern); 
- combined metformin + dipeptidyl peptidase-4 (DPP4) inhibitors/gliptins (if episodes of 

hypoglycaemia or weight gain give cause for concern). 
 
If metformin is not tolerated or is contraindicated, and if the patient is within 1% of the HbA1c 
target, the following treatment regimens may be offered: 
- combined sulfonylurea + alpha-glucosidase inhibitors; 
- combined sulfonylurea + DPP4 inhibitors. 
GLP-1 analogues may be considered at the dual therapy stage if BMI is ≥ 30 kg/m² or if weight 
gain on insulin or episodes of hypoglycaemia give cause for concern. 
 
Combinations recommended as tritherapy: 
If the glycaemic target is not achieved despite metformin + sulfonylurea dual therapy and if the 
patient is within 1% of the HbA1c target, the following treatment regimens may be offered: 
- combined metformin + sulfonylurea + alpha-glucosidase inhibitors; 
- combined metformin + sulfonylurea + DPP4 inhibitors/gliptins. 
 
Combinations recommended with insulin therapy: 
Clinicians should assess whether to continue non-insulin antidiabetic drugs based on the expected 
benefits from each medicine: 
- metformin should be continued; 
- the dosage of sulfonylureas or repaglinide should be adjusted, if necessary, to the insulin 

regimen; 
- DPP4 inhibitors and alpha-glucosidase inhibitors should be stopped. 
In its guidelines, HAS states that combining a GLP-1 analogue with insulin requires specialist 
advice. 
 
Sodium-glucose co-transporter 2 inhibitors: 
To date, this new therapeutic category contains three drugs: dapagliflozin, canagliflozin, and 
empagliflozin which is the subject of this assessment. According to the Transparency Committee 
opinion,6 dapagliflozin cannot be recommended as monotherapy or as dual therapy with insulin. 
However, it is an additional treatment resource for type 2 diabetes as dual therapy with metformin 
or sulfonylureas, or as tritherapy after the insulin/metformin combination has failed. The American 
Association of Clinical Endocrinologists recently added SGLT2 inhibitors to each of its therapeutic 
strategy lines, stating that they should be used with caution.7 
 
 

                                                
6 Transparency Committee Opinion of 23 April 2014 for FORXIGA.  
7 American Association of Clinical Endocrinologists. AACE comprehensive diabetes management algorithm 
2013. https://www.aace.com/files/aace_algorithm.pdf [Accessed 5/11/2014]. 



HAS - Medical, Economic and Public Health Assessmen t Division  7/38 

06 CLINICALLY RELEVANT COMPARATORS  

 

06.1 Medicinal products 

� In the monotherapy indication: 
As monotherapy , if metformin is not tolerated or is contraindicated, a sulfonylurea should be 
prescribed. If there is an intolerance or contraindication to both of these drugs, the alternatives are: 

- Repaglinide 
- Alpha-glucosidase inhibitors. 

 
� In the combination therapy indication: 

- As dual therapy with metformin  in patients with type 2 diabetes who do not have adequate 
glycaemic control at the maximum tolerated doses of metformin together with lifestyle and dietary 
measures: sulfonylureas, or if these fail, glinides, intestinal alpha-glucosidase inhibitors, gliptins 
(administered orally), GLP-1 analogues (injected), or dapagliflozin; 
- As tritherapy with metformin and a sulfonylurea  in patients with type 2 diabetes who do not 
have adequate glycaemic control at the maximum tolerated doses of metformin + sulfonylurea 
together with lifestyle and dietary measures: intestinal alpha-glucosidase inhibitors, gliptins, GLP-1 
analogues or dapagliflozin; 
- In combination with insulin (± metformin)  in patients with type 2 diabetes who do not have 
adequate glycaemic control at the maximum tolerated doses of insulin (± metformin) together with 
lifestyle and dietary measures: metformin, sulfonylureas, intestinal alpha-glucosidase inhibitors, 
gliptins, GLP-1 analogues or dapagliflozin (as tritherapy with metformin). 
 
The comparators are presented in an appendix to this document. 
 

06.2 Other health technologies 

Not applicable. 
 
���� Conclusion 
The comparators listed are all clinically relevant.   Among these comparators, there is only 
one proprietary medicinal product in the same thera peutic category as empagliflozin which 
has already been assessed by the Committee, but whi ch is not yet included on the lists of 
medicines refundable by National Health Insurance a nd approved for hospital use: 
FORXIGA, containing dapagliflozin. 
 

07 INTERNATIONAL INFORMATION ON THE MEDICINAL PRODUCT  

The JARDIANCE proprietary medicinal products were granted Marketing Authorisation in 2014 in 
Europe, Australia and the USA. They are currently being assessed in Canada and Japan. 
 
JARDIANCE is not reimbursed in other countries. It is currently being assessed in England, Spain, 
Italy and Germany. 
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08 ANALYSIS OF AVAILABLE DATA  

The application for reimbursement of the JARDIANCE proprietary medicinal products is supported 
by data from phase III clinical trials conducted in patients with type 2 diabetes who do not have 
adequate glycaemic control on their antidiabetic treatment: 

- As dual therapy with metformin in two studies, versus combinations of: 
- metformin + placebo in study 1245.23a,8 
- metformin + glimepiride (a sulfonylurea) in study 1245.28,9 

- As tritherapy in combination with metformin + sulfonylurea versus the combination 
metformin + sulfonylurea + placebo in study 1245.23b,10 

- In combination with insulin: with a basal insulin ± metformin ± sulfonylurea regimen in 
placebo-controlled study 1245.33, and with a basal/bolus insulin ± metformin regimen in 
placebo-controlled study 1245.49.  

 
For monotherapy, the indication not requested in the company’s application for reimbursement, a 
placebo-controlled trial with an active comparator (sitagliptin) arm is available (study 1245.20).11 
 
These clinical data are supplemented by two phase III studies conducted in special populations, 
comparing empagliflozin with placebo: 

- in patients with renal impairment (study 1245.36),12 
- in patients with arterial hypertension (study 1245.48). 

 
In all these clinical trials, the primary endpoint was change in HbA1c from baseline. 
 

                                                
8 Häring HU, Merker L, Seewaldt-Becker E, et al; for the EMPA-REG MET Trial Investigators. Empagliflozin 
as Add-On to Metformin in Patients With Type 2 Diabetes: A 24-Week, Randomized, Double-Blind, 
Placebo-Controlled Trial. Diabetes Care 2014; 37: 1650-9. 
9 Ridderstråle M, Svaerd R, Zeller C, et al; EMPA-REG H2H-SU trial investigators. Rationale, design and 
baseline characteristics of a 4-year (208 week) phase III trial of empagliflozin, an SGLT2 inhibitor, versus 
glimepiride as add-on to metformin in patients with type 2 diabetes mellitus with insufficient glycemic control. 
Cardiovasc Diabeto. 2013; 12: 129. 
10 Häring HU, Merker L, Seewaldt-Becker E, et al; EMPA-REG MET Trial Investigators. Empagliflozin as 
add-on to metformin plus sulfonylurea in patients with type 2 diabetes: a 24-week, randomized, double-blind, 
placebo controlled trial. Diabetes Care 2013; 36: 3396-404. 
11 Roden M, Weng J, Eilbracht J, et al, on behalf of the EMPA-REG MONO trial investigators. Empagliflozin 
monotherapy with sitagliptin as an active comparator in patients with type 2 diabetes: a randomised, 
double-blind, placebo-controlled, phase 3 trial. Lancet Diabetes Endocrinol 2013; 1: 208-19.   
12 Barnett AH, Mithal A, Manassie J, et al; EMPA-REG RENAL trial investigators. Efficacy and safety of 
empagliflozin added to existing antidiabetes treatment in patients with type 2 diabetes and chronic kidney 
disease: a randomised, double-blind, placebo-controlled trial. Lancet Diabetes Endocrinol 2014; 2): 369-84. 
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08.1 Efficacy  

8.1.1 Monotherapy study (study 1245.20) 

The results of this study are presented even though the company has not applied for JARDIANCE 
to be included as monotherapy. 
 
The primary objective of this randomised, controlled, double-blind, parallel-group, multicentre13 trial 
was to evaluate the efficacy of empagliflozin versus placebo, over a duration of 24 weeks, in 
patients with type 2 diabetes inadequately controlled by lifestyle and diet. 
 
Study procedure 
A period was used to select patients with an HbA1c ≥ 7.0% and ≤ 10%. After a 2-week run-in 
period, patients selected who had an HbA1c value ≥ 7.0% and ≤ 10% were randomised with a 
1:1:1:1 ratio to one of the following four treatment groups:  

- placebo  
- empagliflozin 10 mg once daily  
- empagliflozin 25 mg once daily  
- sitagliptin 100 mg once daily, an active comparator arm.  

 
The primary efficacy endpoint of the study was change in HbA1c level from baseline to 
24 weeks.  
 
The statistical analysis was based on the hypothesis that both doses of empagliflozin (10 mg and 
25 mg) was superior to placebo, using a confirmatory statistical analysis with a significance level of 
5%. For each dose, a null hypothesis was first tested (that empagliflozin was no different to 
placebo), followed by a confirmatory alternative hypothesis for superiority (that empagliflozin was 
different to placebo). Each dose was analysed with a significance level of 0.025 in order to keep an 
overall significance level of 0.05.  
No provision was made for a comparison between empagliflozin and sitagliptin. 
 
Results  
A total of 899 patients were randomised to four groups: placebo (n=228), empagliflozin 10 mg 
(n=224), empagliflozin 25 mg (n=224) and sitagliptin (n=223).  
Patient characteristics were similar in each group. The patients’ mean BMI was 28.36 kg/m² and 
their mean weight was 78.4 kg. The mean baseline HbA1c level was 7.9%. The majority of patients 
(78.8%) had had diabetes for less than 5 years. 95.6% of patients had a glomerular filtration rate 
(GFR) > 60 ml/min/1.73 m². 
 
Primary efficacy endpoint 
At 24 weeks, empagliflozin was shown to be superior to placebo in terms of change in HbA1c from 
baseline, with a difference of:   

� -0.66% in the empagliflozin 10 mg group  
� -0.78% in the empagliflozin 25 mg group  
� +0.08% in the placebo group 
� -0.66% in the sitagliptin active comparator arm.  

 
The adjusted mean difference between the empagliflozin group and the placebo group was: 

- -0.74% (97.5% CI: [-0.90; -0.57], p < 0.0001) for the empagliflozin 10 mg group  
- -0.85% (97.5% CI: [-1.01; -0.69], p < 0.0001) for the empagliflozin 25 mg group. 

 
 

                                                
13 124 centres in 9 countries (Germany, Belgium, Canada, China, India, Ireland, Japan, Switzerland and the 
USA). 
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8.1.2 Dual therapy studies with metformin (versus placebo  and versus glimepiride) 

Two randomised, comparative, double-blind, parallel-group phase III studies (1245.23a and 
1245.28) had the primary objective of evaluating the efficacy of empagliflozin + metformin dual 
therapy, in patients with type 2 diabetes inadequately controlled by an effective dose of metformin 
as monotherapy, versus: 

- the combination placebo + metformin, after 24 weeks of treatment (superiority study). This 
study included an empagliflozin group taking 10 mg/day and a group taking 25 mg/day; 

- glimepiride + metformin dual therapy, after 52 weeks of treatment (non-inferiority study). If 
non-inferiority was demonstrated, superiority would be tested at 104 weeks. In this study, 
only the maximum empagliflozin dose of 25 mg/day was tested. 

The methods of these two studies are described in Table 1. 
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Table 1:  Methods of two studies evaluating empagli flozin as dual therapy with metformin 

 Study 1245.23a:  versus placebo + metformin   Study 1245.28: versus glimepiride + metformin  

Dates and sites 
July 2010 – February 2012 in 148 centres across 12 countries (including France, 
n=36). August 2010 – September 2013 in 181 centres across 23 countries14 

Main inclusion 
criteria 

HbA1c ≥ 7.0% and ≤ 10% despite a maximum tolerated dose of metformin 
≥ 1500 mg/day that has been stable for at least 12 weeks, ± sulfonylurea at least 
half the maximum tolerated dose (and up to the maximum tolerated dose); 
Body mass index ≤ 45 kg/m². 

HbA1c ≥ 7.0% and ≤ 10% despite a maximum tolerated dose of metformin ≥ 
1500 mg/day that has been stable for at least 12 weeks prior to randomisation; 
Body mass index ≤ 45 kg/m². 

Main non-
inclusion criteria 

Acute coronary syndrome in the previous 3 months 
Liver disease 
Treatment for obesity 
History of cancer or treatment for cancer in the previous 5 years 

Acute coronary syndrome in the previous 3 months 
Liver disease 
Treatment for obesity 
History of cancer or treatment for cancer in the previous 5 years 
Renal impairment (glomerular filtration rate < 60 ml/min) 

Treatments 
administered 

The patients selected were divided into two separate cohorts depending on their 
baseline treatment, either metformin alone (study 1245.23a) or metformin and a 
sulfonylurea (study 1245.23b). Patients were randomised with a 1:1:1 ratio to 
one of the following treatment arms: 

- placebo + baseline treatment; 
- empagliflozin 10 mg per os once daily + baseline treatment; 
- empagliflozin 25 mg per os once daily + baseline treatment. 

Patients were stratified by HbA1c value, renal function (glomerular filtration rate) 
and geographic region. 

The patients selected were randomised with a 1:1 ratio to one of the following 
treatment arms: 

- glimepiride: initial dose of 1 mg titrated up to a maximum of 4 mg/day, 
taken orally, combined with metformin at the stable baseline dose; 

- empagliflozin: 25 mg/day, taken orally, combined with metformin at the 
stable baseline dose. 

Patients were stratified by HbA1c value, renal function (glomerular filtration rate) 
and geographic region. 

Extension phase 52 weeks  104 weeks of further treatment 

Primary efficacy 
endpoint Change in HbA1c from baseline to 24 weeks Change in HbA1c from baseline to 104 weeks 

Secondary 
endpoints 
included 

Change in: 
- Weight from baseline (in kg); 
- Mean daily blood glucose. 

At 104 weeks: 
Change in weight from baseline (in kg); 
Confirmed hypoglycaemia rate (defined as the occurrence of symptomatic, 
asymptomatic or severe hypoglycaemia associated with a low serum glucose 
level and requiring assistance); 
Change in systolic blood pressure from baseline (in mmHg); 
Change in diastolic blood pressure from baseline (in mmHg). 

Statistical analysis  
The primary analysis was based on the hypothesis that each of the two doses of 
empagliflozin was superior to placebo, tested as follows: empagliflozin 10 mg vs 
placebo then empagliflozin 25 mg versus placebo. For each dose, a null 
hypothesis was first tested (that empagliflozin was no different to placebo), 
followed by an alternative hypothesis (that empagliflozin was superior to 
placebo). Each dose was analysed with a significance level of 0.025 in order to 
keep an overall significance level of 0.05. 
The secondary endpoints were analysed based on the hypothesis that 

Primary endpoint: hierarchical analysis: 
-at 52 weeks: non-inferiority study of empagliflozin vs glimepiride in terms of 
change in HbA1c from baseline, using an ANCOVA analysis. 
- At 104 weeks: if non-inferiority was confirmed in an initial test, superiority could 
then be tested in a second analysis. 
The non-inferiority of empagliflozin/metformin dual therapy to 
glimepiride/metformin dual therapy at 104 weeks would be established using a 
one-tailed test if the upper limit of the 97.5% confidence interval (97.5% CI) for 
the adjusted mean difference in change in HbA1c from baseline between the 

                                                
14 France did not take part in this study. 
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 Study 1245.23a:  versus placebo + metformin   Study 1245.28: versus glimepiride + metformin  

empagliflozin was superior to placebo, using the following hierarchical order of 
tests: 
1. weight loss 
2. reduction in mean daily glucose level 

2 arms was < 0.3%. A superiority analysis was planned if non-inferiority was 
demonstrated. 
To reinforce any conclusions as to superiority, the protocol included formal 
provisions for a superiority analysis of empagliflozin/metformin dual therapy 
versus glimepiride/metformin dual therapy at 104 weeks. 

Calculation of the 
number of 
subjects required   

To demonstrate a difference between empagliflozin and placebo with a 
significance threshold of 0.025 for each dose (10 mg and 25 mg), and assuming 
normally distributed HbA1c values, 174 patients per arm needed to be 
randomised to obtain a power of 95% for the comparisons and a total power of 
90%. Assuming a study dropout rate of 15%, it was planned to randomise 
205 patients per arm. 

According to the hypothesis that the difference in change in HbA1c from baseline 
would be 0% with a standard deviation of ±1% (calculated using a one-tailed test 
with a type I error of 0.0125 for the comparison of each dose of empagliflozin 
versus glimepiride), 485 patients needed to be randomised per arm to obtain a 
power of 95%. 698 evaluable patients per arm would obtain statistical 
significance with a significance level of 5%. 
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Opinion 2  

� Results of the metformin + empagliflozin versus met formin + placebo study 
(1245.23a) 

The intention-to-treat (ITT) population consisted of 637 patients: 217 in the empagliflozin 10 mg 
group, 213 in the empagliflozin 25 mg group and 207 in the placebo group. 
 
Baseline characteristics of patients 
Patients’ baseline characteristics were comparable between the groups. 
The mean baseline HbA1c level was 7.9%. More than half the patients (57.6%) had an HbA1c 
value > 8%, and 12.1% of patients had a baseline HbA1c value > 9%.  
The mean duration of diabetes was 1 to 5 years for 36.1% of patients, 5 to 10 years for 32.5% and 
more than 10 years for 22.3%.  
44.3% of patients had a normal glomerular filtration rate (eGFR) (≥ 90 ml/min/1.73 m²), and half 
(50.2%) had mild renal impairment (eGFR between 60 and 90). 
 
Table 2:  Study 1245.23a – Baseline characteristics  of patients (ITT – MET population) 

 Placebo 
(n=207) 

Empagliflozin 

10 mg  

(n=217) 
25 mg  

(n=213) 

Male/ 

Female 

116 (56.0%)/ 

91 (44.0%) 

125 (57.6%)/ 

92 (42.4%) 

120 (56.3%)/ 

93 (43.7%) 

Age, years, mean (SD) 56.0 (9.7) 55.5 (9.9) 55.6 (10.2) 

BMI, kg/m2, mean (SD) 28.7 (5.2) 29.1 (5.5) 29.7 (5.7) 

Asian origin, n (%) 92 (44.4) 99 (45.6) 98 (46.0) 
Caucasian origin (white), n (%) 113 (54.6) 112 (51.6) 113 (53.1) 

HbA1c, %, mean (SD) 7.90 (0.88) 7.94 (0.79) 7.86 (0.87) 

Metformin alone 

MET dose ≥ 1500 mg/day 

Mean MET dose (mg) (SD) 

204 (98.6)  

196 (94.7)  

1777 (422.4)  

212 (97.7)  

207 (95.4)  

1753 (379.0) 

212 (99.5)  

203 (95.3)  

1776 (410.7) 

eGFR, ml/min/1.73m2, mean 
(SD) 

≥ 90, n (%) 

≥ 60 – < 90, n (%) 

≥ 30 – < 60, n (%) 

 

89.70 (21.40) 

95 (45.9)  

100 (48.3)  

12 (5.8)  

 

89.48 (19.63)  

96 (44.2)  

112 (51.6)  

9 (4.1) 

 

87.71 (19.26)  
91 (42.7)  

108 (50.7)  

14 (6.6) 
SD: standard deviation; eGFR: estimated glomerular filtration rate, calculated using the MDRD formula; MET: 
metformin 
 
Primary efficacy endpoint: 
At 24 weeks, the change in HbA1c from baseline was: 

� -0.70% in the empagliflozin 10 mg/metformin group;  
� -0.77% in the empagliflozin 25 mg/metformin group; 
� -0.13% in the placebo/metformin group. 

 
The adjusted mean difference between the two empagliflozin arms and placebo was: 

� -0.57% (± 0.07%); 97.5% CI: [-0.72; -0.42]; p < 0.0001 for empagliflozin 10 mg; 
� -0.64% (± 0.07%); 97.5% CI: [-0.79; -0.48]; p < 0.0001 for empagliflozin 25 mg. 

 
Secondary endpoints:    
The following were demonstrated in the metformin + empagliflozin dual therapy group compared 
with the metformin + placebo group: 
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- a reduction in body weight favouring empagliflozin with a difference of -1.63 kg, 97.5% CI 
[-2.17; -1.08] (p < 0.0001) in the empagliflozin 10 mg group; -2.01 kg, 97.5% CI [-
2.56; -1.46] (p < 0.0001) in the empagliflozin 25 mg group;  

- a reduction in daily average glucose level favouring empagliflozin with a difference 
of -9.64 mg/dl (p=0.0055) in the empagliflozin 10 mg group; -14.36 mg/dl (p < 0.0001) in 
the empagliflozin 25 mg group.  

 
� Results of the metformin + empagliflozin versus met formin + glimepiride study 

(1245.28) 
The ITT population consisted of 1,545 patients: 765 in the empagliflozin 25 mg arm and 780 in 
the glimepiride arm. 
 
Baseline characteristics of patients 
The baseline characteristics of patients were comparable between the arms (see Table 2).  
The mean baseline HbA1c level was 7.92%, identical in both arms. The mean duration of diabetes 
was 1 to 5 years for 43.8% of patients, 5 to 10 years for 27.5% and more than 10 years for 17.5%. 
The majority of patients (97.8%) had a glomerular filtration rate (eGFR) ≥ 60 ml/min/1.73 m². 
 
Table 3:  Study 1245.28 – Baseline characteristics of patients (ITT population) 

 Empagliflozin 25 mg 
  (n=765) 

Glimepiride 
(n=780) 

Male/female, n 432 (56.5%)/ 

333 (43.5%) 

421 (54.0%)/ 

359 (46.0%) 

   Caucasian (white), n (%) 

   Asian, n (%) 

498 (65.1) 

254 (33.2) 

519 (66.5) 

253 (32.4) 

Age, years, mean (SD) 56.2 (10.3) 55.7 (10.4) 

BMI, kg/m2, mean (SD) 29.95 (5.28) 30.27 (5.29) 

HbA1c, %, mean (SD) 7.92 (0.81) 7.92 (0.86) 

eGFR, ml/min/1.73m2, mean (SD) 

≥ 90, n (%) 

≥ 60 – < 90, n (%) 

≥ 30 – < 60, n (%) 

< 30 

87.97 (16.82) 

314 (40.9)  

439 (57.4)  

13 (1.7)  

0 

88.11 (17.85)  

318 (40.8) 

440 (56.4) 

22 (2.8) 

0 

SD: standard deviation; eGFR: estimated glomerular filtration rate, calculated using the MDRD formula 
 
Primary efficacy endpoint: 
 
Table 4:  Change in HbA1c from baseline (ITT popula tion, 104 weeks) 
 

 Empagliflozin 25 mg 
N=765 

Glimepiride * 

N=780 

HbA1c (%)  

Mean baseline value 7.92 7.92 

Change from baseline** -0.66 -0.55 

Difference vs Glimepiride**  
(97.5% CI) 

-0.11*  
[-0.20; -0.01] 

non-inferiority p p < 0.0001 

superiority p p = 0.0153 

* up to 4 mg glimepiride (2.71 mg/day on average [1.24]) 
**Adjusted mean compared with baseline 
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In the ITT population, the adjusted mean difference between the two arms was -0.11% 
(97.5% CI: [-0.20; -0.01]; p < 0.0001).15 As the upper limit of the 97.5% CI between the groups 
was below the predefined threshold of 0.3, it could be concluded that empagliflozin + metformin 
dual therapy is non-inferior to glimepiride + metfo rmin dual therapy (p < 0.0001). 
 
At 104 weeks, empagliflozin + metformin dual therapy (25 mg/day) provided better glycaemic 
control, in terms of change in HbA1c levels, than standard dual therapy with metformin + a 
sulfonylurea (at a mean dose of 2.71 mg/day [1.24]16) (p=0.0153). 
 
At 104 weeks, empagliflozin + metformin dual therapy was shown to have benefits over 
glimepiride + metformin dual therapy on the secondary endpoints: 

- change in weight, with an adjusted mean difference between the groups of -4.46 kg 
favouring metformin + empagliflozin dual therapy (p < 0.0001); 

- reduction in confirmed hypoglycaemia rate: 2.5% (19/765) for empagliflozin versus 24.2% 
(189/780) for glimepiride (p < 0.0001); 

- reduction in systolic blood pressure, with an adjusted mean difference between the 
groups of -5.6 mmHg (p < 0.0001) favouring metformin + empagliflozin dual therapy; 

- reduction in diastolic blood pressure, with an adjusted mean difference between the 
groups of -2.7 mmHg (p < 0.0001) favouring metformin + empagliflozin dual therapy. 

 

8.1.3 Tritherapy study with metformin and sulfonylureas   

The patients selected for study 1245.23 who had an HbA1c ≥ 7.0% and ≤ 10% were divided into 
2 separate cohorts depending on the treatment they were taking, either metformin alone (dual 
therapy study 1245.23a, described in section 8.1.2) or metformin + sulfonylurea (study 1245.23b) 
(see Table 1). The results from the cohort treated with tritherapy are given below. 
 
Results   
The ITT population for tritherapy consisted of 666 patients:  

� 225 patients in the empagliflozin 10 mg group;  
� 216 patients in the empagliflozin 25 mg group; 
� 225 patients in the placebo group. 

 
Baseline characteristics of patients    
The baseline characteristics of patients were comparable between the groups (Table 5). 
 
On inclusion, most patients had moderate hyperglycaemia, with a mean baseline HbA1c value of 
8.1% (i.e. > 1% over the glycaemic target). 37.1% of patients had had diabetes for 5 to 10 years, 
20.7% for 1 to 5 years, and 40.4% for more than 10 years.  
42% of patients had a normal glomerular filtration rate (eGFR) (≥ 90 ml/min/1.73 m²), and about 
half (49.2%) had mild renal impairment (eGFR between 60 and 90). 
 

                                                
15 A sensitivity analysis was performed in the PP population. 
16 The mean dose of glimepiride was 2.71 mg [1.24] with n=205 patients (26.3%) on 1 mg/day, 
n=127 patients (16.3%) on 2 mg/day, n=135 patients (17.3%) on 3 mg/day, and n=131 patients (40.1%) on 
4 mg/day. 
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Table 5:   Study 1245.23b – Baseline characteristics of patie nts (ITT population, MET+SU) 

 Placebo 
(n=225) 

Empagliflozin 

10 mg  

(n=225) 
25 mg  

(n=216) 

Male/ 

Female 

112 (49.8%)/ 

113 (50.2%) 

113 (50.2%)/ 

112 (49.8%) 

114 (52.8%)/ 

102 (47.2%) 

Age, years, mean (SD) 56.9 (9.2) 57.0 (9.2) 57.4 (9.3) 

BMI, kg/m2, mean (SD) 27.90 (4.93) 28.32 (5.43) 28.32 (5.45) 

Asian origin, n (%) 

Caucasian origin (white), n (%) 

127 (56.4) 

88 (39.1) 

129 (57.3) 

89 (39.6) 

125 (57.9) 

85 (39.4) 

HbA1c, %, mean (SD) 8.15 (0.83) 8.07 (0.81) 8.10 (0.83) 

Antidiabetic drugs taken, n (%) 

MET + SU 

MET + SU + insulin 

MET dose ≥ 1500 mg/day 

Mean MET dose (mg) (SD) 

 

224 (99.6)  

0 

218 (96.9)  

1850 (445)  

 

222 (98.7)  

1 (0.4) 

205 (91.1)  

1765 (466) 

 

215 (99.5)  

0 

202 (93.5)  

1830 (447) 

eGFR, ml/min/1.73m2, mean (SD) 

≥ 90, n (%) 

60 – < 90, n (%) 

30 – < 60, n (%) 

86.91 (20.11) 

94 (41.8) 

109 (48.4)  

22 (9.8) 

86.49 (21.79) 

92 (40.9) 

114 (50.7) 

19 (8.4) 

88.33 (22.63) 

94 (43.5) 

105 (48.6) 

17 (7.9) 
SD: standard deviation; eGFR: estimated glomerular filtration rate, calculated using the MDRD formula;  
MET: metformin; SU: sulfonylurea; DPP4: DPP4 inhibitor 

 
Primary efficacy endpoint: 
At 24 weeks, the change in HbA1c from baseline was: 

� -0.82% in the empagliflozin 10 mg/metformin/sulfonylurea group;  
� -0.77% in the empagliflozin 25 mg/metformin/sulfonylurea group; 
� -0.17% in the placebo/metformin/sulfonylurea group. 

The adjusted mean difference between the two empagliflozin arms and placebo was: 
� -0.64% (± 0.07%); 97.5% CI: [-0.79; -0.49]; p < 0.0001 for empagliflozin 10 mg; 
� -0.59% (± 0.07%); 97.5% CI: [-0.74; -0.44]; p < 0.0001 for empagliflozin 25 mg. 

 
Secondary endpoints: 
At 24 weeks, the following were demonstrated in the empagliflozin/metformin/sulfonylurea group 
compared with the placebo/metformin/sulfonylurea group: 

� a reduction in weight (p < 0.0001); 
� a reduction in mean daily blood glucose (p < 0.0001).  
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8.1.4 Studies of combinations with insulin 

Study 1245.33 (EMPA-REG BASAL), a phase IIb trial, aimed to evaluate the efficacy and safety of empagliflozin (10 mg and 25 mg) in T2D patients 
treated with basal insulin  (insulin glargine, insulin detemir or NPH insulin) ± metformin ± sulfonylurea who do not have adequate glycaemic control 
despite this treatment (Table 6). 
Study 1245.49 (EMPA-REG MDI), a phase III trial, aimed to evaluate the efficacy and safety of empagliflozin (10 mg and 25 mg) in T2D patients 
treated with basal/bolus insulin  ± metformin who do not have adequate glycaemic control despite this treatment (Table 6). 
 
Table 6:  Methods of two studies evaluating empagliflozin in combination with insulin   

 Study 1245.33:  basal insulin ±  metformin ± sulfonylurea  Study 1245.49: basal/bolus insulin ± metformin  

Dates and sites 
November 2009 – May 2012 in 97 centres across 7 countries (including France, 
n=51) 

March 2011 – April 2013 in 104 centres across 14 countries (including France, 
n=29) 

Inclusion criteria 
HbA1c > 7.0% and ≤ 10% at selection visit despite a stable dose of basal insulin 
(glargine or detemir ≥ 20 IU/day, or NPH ≥ 14 IU/day), with or without 
antidiabetic drugs (metformin and/or sulfonylurea). 

HbA1c ≥ 7.5% and ≤ 10% despite a stable dose of basal/bolus insulin with or 
without metformin (total insulin dose > 60 IU/day). 
Body mass index ≥ 30 and ≤ 45 kg/m². 

Main non-
inclusion criteria 

Episodes of hypoglycaemia on basal insulin 
Cardiovascular history (myocardial infarction, stroke, transient ischaemic 
accident) 
Hepatic impairment 
Renal impairment (glomerular filtration rate < 30 ml/min/1.73m²) 

Cardiovascular history (myocardial infarction, stroke, transient ischaemic 
accident) 
Hepatic impairment 
Renal impairment (glomerular filtration rate < 60 ml/min) 

Treatments 
administered 

Patients were selected through a selection visit followed by a 2-week 
adaptation period. They were randomised with a 1:1:1 ratio to one of the 
following treatment arms: 

• placebo; 
• empagliflozin 10 mg per os once daily; 
• empagliflozin 25 mg per os once daily.  

In each arm, the dose of basal insulin remained fixed and stable for the first 
18 weeks after randomisation. The basal regimen could then be adjusted for 
60 weeks (giving a total treatment duration of 78 weeks). Patients were 
stratified by HbA1c level on selection (HbA1c < 8.5% vs HBA1c ≥ 8.5%) and 
by the centre where they were included. 

Patients were selected through a 1-week selection period followed by a 2-week 
run-in period. They were randomised with a 1:1:1 ratio to one of the following 
treatment arms: 

• placebo; 
• empagliflozin 10 mg per os once daily; 
• empagliflozin 25 mg per os once daily.  

The total daily dose of insulin had to remain fixed and stable for the first 
18 weeks after randomisation. The insulin dose had to then be adjusted for 
22 weeks to obtain the target levels of glucose pre-specified in the protocol. 
The amended dose then had to remain stable17 for the 12 remaining weeks of 
treatment, and could only be adjusted for safety reasons. 
Patients were stratified by: 
• HbA1c level on selection: HbA1c < 8.5% vs HbA1c ≥ 8.5%; 
• concomitant treatment: insulin alone vs insulin + MET; 
• glomerular filtration rate: normal > 90 vs mild renal impairment [≥ 60; 

                                                
17 Within 10% of the dose prescribed at week 40. 
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 Study 1245.33:  basal insulin ±  metformin ± sulfonylurea  Study 1245.49: basal/bolus insulin ± metformin  

< 90] 
• geographic region: Europe vs North America vs Latin America. 

Extension phase - - 

Primary efficacy 
endpoint Change in HbA1c from baseline to 18 weeks. Change in HbA1c from baseline to 18 weeks. 

Secondary 
endpoints 
included 

At 78 weeks: 
Change in HbA1c from baseline;  
Change in basal insulin dose from baseline. 
 

At 52 weeks: 
Change in insulin dose from baseline;  
Change in weight from baseline; 
Change in HbA1c from baseline. 

Statistical analysis  The two doses of empagliflozin were tested in parallel. Each dose was analysed 
with a significance level of 0.025 in order to keep an overall significance level of 
0.05. 
For each dose, the primary and secondary endpoints were tested in the following 
hierarchical order: 
1) change in HbA1c from baseline to 18 weeks (superiority test) 
2) change in basal insulin dose from baseline to 78 weeks (superiority test) 
3) change in HbA1c from baseline to 78 weeks (non-inferiority test) 
4) change in HbA1c from baseline to 78 weeks (superiority test) 
The primary endpoint was analysed in the population of ITT patients treated up 
to week 18 and for whom a week-18 HbA1c value was available. 

The two doses of empagliflozin were tested in parallel. Each dose was analysed 
with a significance level of 0.025 in order to keep an overall significance level of 
0.05. For each dose, the primary and main secondary endpoints were tested in 
the following hierarchical order: 
1) change in HbA1c from baseline to 18 weeks (superiority test) 
2) change in insulin dose from baseline to 52 weeks (superiority test) 
3) change in weight from baseline to 52 weeks (superiority test) 
4) change in HbA1c from baseline to 52 weeks (non-inferiority test) 
5) change in HbA1c from baseline to 52 weeks (superiority test) 
The primary endpoint was analysed in the ITT population of patients. 
The main secondary endpoints were analysed in patients from the ITT 
population with no major protocol violations, who had been treated until week 
52 and for whom a week-52 HbA1c value was available (PPS-52 completers 
population). 

Calculation of the 
number of 
subjects required   

A sample of 150 patients per group would allow a difference of 0.40 between the 
groups (with a standard deviation of 1.0%) to be detected with a power of 88% 
and a significance level of 0.025. 
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� Results of study 1245.33    
The ITT population consisted of 494 patients, namely: 

• 169 patients in the empagliflozin 10 mg group;  
• 155 patients in the empagliflozin 25 mg group; 
• 170 patients in the placebo group. 

 

Baseline characteristics of patients    
The baseline characteristics of patients were relatively comparable between the groups (Table 7). 
The mean BMI ranged from 31.75 to 32.65 kg/m². More than half the patients were morbidly 
obese (BMI > 30). 
The median baseline HbA1c value was 8.2% (moderate hyperglycaemia). The mean duration of 
diabetes was mostly > 5 years (86% to 92%).  
Most patients had a normal glomerular filtration rate (eGFR) (> 90) or mild renal impairment 
(≥ 60 to < 90). 
A greater proportion of patients in the placebo group were taking insulin monotherapy on inclusion 
(14.1% vs 9.5% and 7.1% for empagliflozin 10 mg and 25 mg respectively). Two thirds of patients 
were taking insulin combined with metformin: 

� Insulin + MET: 35% to 45% depending on the group; 
� Insulin + MET + SU: about 40%. 

 
Table 7:  Study 1245.33 – Baseline characteristics of patients (FAS population) 

 Placebo 
(n=170) 

Empagliflozin 

10 mg  

(n=169) 
25 mg  

(n=155) 

Male/ 

Female 

90 (52.9%)/ 

80 (47.1%) 

93 (55.0%)/ 

76 (45.0%) 

93 (60.0%)/ 

62 (40.0%) 

Age, years, mean (SD) 58.1 (9.4) 58.6 (9.8) 59.9 (10.5) 

Origin, n (%)    

Asian 33 (19.4) 37 (21.9) 28 (18.1) 

Black/Afro-American 21 (12.4) 12 (7.1) 15 (9.7) 

Caucasian (white) 113 (66.5) 119 (70.4) 111 (71.6) 

Weight, kg, mean (SD) 90.46 (22.47)  91.59 (20.05) 94.71 (20.70) 

BMI, kg/m2, mean (SD) 31.75 (5.98) 32.13 (5.77) 32.65 (5.90) 

< 30 
30 – < 35 
35 – < 40 
≥ 40 

75 (44.1)  
44 (25.9)  
32 (18.8)  
19 (11.2)  

67 (39.6)  
53 (31.4)  
31 (18.3)  
18 (10.7) 

55 (35.5)  
42 (27.1)  
40 (25.8)  
18 (11.6) 

HbA1c, %, mean (SD) 

≥ 9.0%  

8.18 (0.79)  

32 (18.8) 

8.27 (0.83)  

39 (23.1) 

8.27 (0.84)  

39 (25.2) 

Concomitant treatment, n (%) 
Insulin alone 
MET + insulin 
MET + SU + insulin 
SU + insulin 

 
24 (14.1) 
61 (35.9) 
68 (40.0) 
17 (10.0) 

 
16 (9.5) 
70 (41.4) 
68 (40.2) 
15 (8.9) 

 
11 (7.1) 

69 (44.5) 
58 (37.4) 
17 (11.0) 

Baseline insulin dose, IU (SD) 46.94 (2.22) 46.73 (2.30) 46.75 (2.25) 

SD: standard deviation; eGFR: estimated glomerular filtration rate, calculated using the MDRD formula;  
IU: international unit; MET: metformin; SU: sulfonylurea 
 
Primary efficacy endpoint 
At 18 weeks (the period when the insulin dose remained stable), the change in HbA1c from 
baseline was: 

� -0.57% in the empagliflozin 10 mg group;  
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� -0.71% in the empagliflozin 25 mg group; 
� -0.01% in the placebo group. 

The adjusted mean difference between the two empagliflozin arms and placebo was: 
� -0.56%; 97.5% CI: [-0.78; -0.33]; p < 0.0001 for empagliflozin 10 mg; 
� -0.70%; 97.5% CI: [-0.93; -0.47]; p < 0.0001 for empagliflozin 25 mg. 

 
Various subgroup analyses were performed depending on the combined treatment, but these had 
not been pre-specified in the protocol, and they also involved small numbers (particularly in 
combination with insulin alone). As such, their results are exploratory in nature and are not 
presented here. 
   
Secondary endpoints 
After 18 weeks, the insulin dose could be adjusted. Among the ITT patients who were treated 
until 78 weeks and had an HbA1c value at week 78 (FAS78-completers), it was shown that it had 
been possible to significantly reduce the insulin dose in the empagliflozin arms compared with 
placebo, respectively:  

• -6.66 IU for empagliflozin 10 mg (p=0.0024); 
• -5.92 IU for empagliflozin 25 mg (p=0.0090).  

At 78 weeks, the reduction in HbA1c remained significantly greater in the empagliflozin arms 
(whatever the dose) in comparison with placebo: 

- Difference with empagliflozin 10 mg versus placebo: -0.46, 97.5% CI [-0.73, -0.19], 
p=0.0001; 

- Difference with empagliflozin 25 mg versus placebo: -0.62, 97.5% CI [-0.90, -0.34], 
p < 0.0001. 

 
� Results of study 1245.49 

The ITT population consisted of 563 patients, namely: 
• 186 patients in the empagliflozin 10 mg group; 
• 189 patients in the empagliflozin 25 mg group; 
• 188 patients in the placebo group. 

The population used to evaluate the secondary endpoints at 52 weeks consisted of 352 patients 
(62.5% of the ITT population). 
 
Baseline characteristics of patients    
The baseline characteristics of patients were comparable between the three arms (Table 8). 
The majority of patients were men. All patients were obese (BMI > 30 kg/m²) (this was one of the 
study’s inclusion criteria). About a third of patients were on insulin monotherapy at the time of 
inclusion and two thirds were taking insulin combined with metformin. 
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Table 8:   Study 1245.49 – Baseline characteristics of patien ts (FAS population) 

 Placebo 
(n=188) 

Empagliflozin 

10 mg  

(n=186) 
25 mg  

(N=189) 

Male/female, n 75/113 97/89 84/105 

Age, years, mean (SD) 55.3 (10.1) 56.7 (8.7) 58.0 (9.4) 

Ethnicity, n (%)    

Caucasian 174 (92.6) 175 (94.1) 182 (96.3) 

BMI, kg/m2, mean (SD) 
< 25 
25 – <30 
30 – <35 
≥ 35 

34.65 (4.30) 
0 

8 (4.3)  
108 (57.4)  
72 (38.3)  

34.72 (3.83) 
0 

6 (3.2) 
99 (53.2)  
81 (43.5) 

34.99 (4.04) 
0 

8 (4.2) 
104 (55.0)  
77 (40.7) 

Weight > 90 kg, n (%) 109 (58.0) 115 (61.8) 116 (61.4) 

HbA1c, %, mean (SD) 8.33 (0.72) 8.39 (0.74) 8.29 (0.72) 

Duration of diabetes, n (%) 
≤ 1 year 
> 1 year, ≤ 5 years 
> 5 years 
< 10 

 
1 (0.5) 
17 (9.0) 
40 (21.3) 
130 (69.1) 

 
0 

22 (11.8) 
44 (23.7) 
120 (64.5) 

 
0 

11 (5.8) 
38 (20.1) 
140 (74.1) 

eGFR, ml/min/1.73m2, mean (SD) 
≥ 90, n (%) 
60 – < 90, n (%) 
30 – < 60, n (%) 
< 30, n (%) 

83.41 (15.40) 
60 (31.9)  
120 (63.8)  

8 (4.3) 
0  

84.14 (17.76)  
65 (34.9) 
108 (58.1) 
13 (7.0) 

0 

84.35 (16.59)  
70 (37.0) 
112 (59.3) 

7 (3.7) 
0 

Antidiabetic treatment, n (%) 
Insulin alone 
MET + insulin 

 
53 (28.2) 
135 (71.8) 

 
58 (31.2) 
128 (68.8) 

 
52 (27.5) 
137 (72.5) 

SD: standard deviation; eGFR: estimated glomerular filtration rate, calculated using the MDRD formula; IU: 
international unit; MET: metformin 
 
Primary efficacy endpoint    
At 18 weeks (the period when the insulin dose remained stable), the change in HbA1c from 
baseline was: 

� -0.94% in the empagliflozin 10 mg group;  
� -1.02% in the empagliflozin 25 mg group; 
� -0.50% in the placebo group. 

The adjusted mean difference between the two empagliflozin arms and placebo was: 
� -0.44%; 97.5% CI: [-0.61; -0.27]; p < 0.0001 for empagliflozin 10 mg; 
� -0.52%; 97.5% CI: [-0.69; -0.35]; p < 0.0001 for empagliflozin 25 mg. 

 
Various subgroup analyses were performed depending on the combined treatment, but these had 
not been pre-specified in the protocol, and they also involved small numbers (particularly in 
combination with insulin alone). As such, their results are exploratory in nature and are not 
presented here. 
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Secondary endpoints 
Table 9:  Study 1245.49 – Results for secondary end points (PPS-52-week completers population) 

 Placebo Empagliflozin 

10 mg 25 mg 

Change in insulin dose at 52 weeks (IU/day)  

N 115 119 118 

Mean baseline value 89.94 88.57 90.38 

Change from baseline* 10.16 1.33 -1.06 

Adjusted difference vs placebo 
(97.5% CI) 
p 

 -8.83  
(-15.59, -1.97) 

p = 0.0040 

-11.22  
(-18.09, -4.36) 

p = 0.0003 

Weight (kg)  

N 115 119 118 

Mean baseline value 96.34 96.47 95.37 

Change from baseline1 0.44 -1.95 -2.04 

Adjusted difference vs placebo 
(97.5% CI) 
p 

 -2.39  
(-3.54, -1.24) 
p < 0.0001 

-2.48  
(-3.63, -1.33) 
p < 0.0001 

HbA1c at 52 weeks (%)  

N 115 119 118 

Mean baseline value 8.25 8.40 8.37 

Change from baseline1 -0.81 -1.18 -1.27 

Adjusted difference vs placebo 
(97.5% CI) 
p (non-inferiority) 
p (superiority) 

 -0.38  
(-0.62, -0.13) 
p < 0.0001 
p = 0.0005 

-0.46  
(-0.70, -0.22) 
p < 0.0001 
p < 0.0001 

*Adjusted mean compared to baseline 
 

8.1.5 Studies in special populations 

8.1.5.1 Patients with renal impairment (study 1245. 36) 

A randomised, double-blind, multicentre,18 placebo-controlled study had the primary objective of 
evaluating the efficacy and safety of empagliflozin, at 24 weeks, in patients with mild or moderate 
renal impairment, who had poorly controlled type 2 diabetes (HbA1c [7.0; 10.0]) on adequate 
antidiabetic treatment.  
A 2-week adaptation period was used to select patients with an HbA1c > 7.0% and ≤ 10% despite 
adequate antidiabetic treatment. The patients selected at the end of this period were randomised 
according to the severity of their renal impairment (RI) as measured by glomerular filtration rate 
(GFR):  
- mild RI = GFR ≥ 60 to < 90 ml/min/1.73 m2  
- moderate RI = GFR ≥ 30 to < 60 ml/min/1.73 m2

  

- severe RI = GFR ≥ 15 to < 30 ml/min/1.73 m2
  

Both doses of empagliflozin, 10 mg and 25 mg, could be used in patients with mild RI. In patients 
with moderate or severe RI, only empagliflozin 25 mg was evaluated (this dose was chosen 
because of the observation that RI reduces the efficacy of antidiabetic drugs and that higher doses 
are therefore needed). 

                                                
18 127 centres in 15 countries including France (n=19). 
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The primary efficacy endpoint was the change in HbA1c from baseline to 24 weeks. 
The primary analysis was based on the hypothesis that empagliflozin was superior to placebo, 
following a series of hierarchical tests: 
1. Comparison of empagliflozin 25 mg vs placebo in mild and moderate RI; 
2. Comparison of empagliflozin 25 mg vs placebo in mild RI; 
3. Comparison of empagliflozin 10 mg vs placebo in mild RI; 
4. Comparison of empagliflozin 25 mg vs placebo in moderate RI.  
 
Results  
The ITT population consisted of 682 patients, namely:  
- mild RI: 292 patients with 98 in the empagliflozin 10 mg group, 97 in the empagliflozin 25 mg 
group and 97 in the placebo group;  
- moderate RI: 375 patients with 188 in the empagliflozin 25 mg group and 187 in the placebo 
group;  
- severe RI: 74 patients with 37 in each group (empagliflozin 25 mg and placebo).  
 
Baseline characteristics of patients    
The baseline characteristics of patients were comparable between treatment arms (whatever the 
severity of RI). 
 
Primary efficacy endpoint 
In line with the statistical analysis planned in the protocol (hierarchical test 1), the pooled result 
for reduction in HbA1c at 24 weeks in patients with mild or moderate RI was statistically superior 
on empagliflozin 25 mg than placebo: -0.45% for empagliflozin 25 mg vs +0.04% for placebo; a 
difference between the groups of -0.51% favouring empagliflozin (95% CI: [-0.62; -0.39]; 
p < 0.0001). 
The series of hierarchical tests was therefore continued and showed, with statistical significance 
(p < 0.0001), that: 

2. empagliflozin 25 mg is superior to placebo in patients with mild RI; 
3. empagliflozin 10 mg is superior to placebo in patients with mild RI; 
4. empagliflozin 25 mg is superior to placebo in patients with moderate RI. 

 
Table 10:  Change in HbA1c from baseline (FAS popul ation; 24 weeks)   
 

 Mild RI 

GFR ≥ 60 and < 90 

Moderate RI 

GFR ≥ 30 and < 60 

Placebo Empagliflozin 
10 mg 

Empagliflozin 

25 mg 
Placebo Empagliflozin 

25 mg  

Baseline HbA1c (%) 8.09 
 

8.02 7.96 8.04 8.03 

Change at 24 weeks 0.06 -0.46 -0.63 0.05 -0.37 

Difference [95% CI]  -0.52 
[-0.72; -0.32] 

-0.68 
[-0.88; -0.49] 

 -0.42 
[-0.56; -0.28] 

P  < 0.0001 < 0.0001  < 0.0001 

 

8.1.5.2 Patients with hypertension (study 1245.48) 

Study 1245.48 (EMPA-REG BP), a phase III trial, aimed to evaluate the efficacy and safety of 
empagliflozin (10 mg and 25 mg) on glycaemic control and blood pressure in T2D patients with 
hypertension. 
This was a randomised, double-blind, placebo-controlled, parallel-group, international and 
multicentre trial lasting 12 weeks. 
A 2-week adaptation period allowed patients with an HbA1c ≥ 7.0% and ≤ 10% to be selected. At 
the end of this period, to be eligible, patients had to be hypertensive with systolic blood pressure 
between 130 and 159 mmHg and diastolic blood pressure between 80 and 99 mmHg. 
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Patients were randomised with a 1:1:1 ratio to one of the following treatment arms: 
• placebo; 
• empagliflozin 10 mg per os once daily; 
• empagliflozin 25 mg per os once daily.  

In each arm, patients continued their baseline antidiabetic and antihypertensive drugs at a stable 
dose throughout the study. 

Patients were stratified by: 
• HbA1c level on selection; 
• number of antihypertensive drugs taken on inclusion; 
• geographic region; 
• renal function (measured by eGFR) on inclusion. 

 
The two co-primary efficacy endpoints  were: 

• Change in HbA1c from baseline to 12 weeks (primary analysis);  
• Change in systolic blood pressure (mean value over 24 h) from baseline to 12 weeks. 

Systolic blood pressure was measured using ambulatory measurement of blood pressure 
(AMBP) which was programmed to take blood pressure every 20 minutes, night and day. 
The value used was the mean of the valid and readable pressures taken each hour. 

One of the secondary endpoints was change in diastolic blood pressure (mean value over 24 h) 
from baseline to 12 weeks. Mean diastolic blood pressure over 24 h was measured using an 
AMBP device in the same way as for systolic blood pressure. 

The primary analysis was based on the hypothesis that each dose of empagliflozin was superior 
to placebo, following a series of hierarchical tests: 

1. Change in HbA1c at 12 weeks, empagliflozin 25 mg vs placebo; 
2. Change in systolic blood pressure (mean value over 24 h) at 12 weeks, empagliflozin 

25 mg vs placebo; 
3. Change in HbA1c at 12 weeks, empagliflozin 10 mg vs placebo;  
4. Change in systolic blood pressure (mean value over 24 h) at 12 weeks, empagliflozin 

10 mg vs placebo. 

The primary analysis was performed in the ITT population, corresponding to all randomised 
patients who received at least one dose of treatment and for whom a baseline HbA1c value and a 
baseline systolic blood pressure measurement were available. 
 
Results 
The study took place from 20 June 2011 to 13 July 2012 in 121 centres across 12 countries,19 
including France (n=45 patients). 
The ITT population consisted of: 

• 272 patients in the placebo arm;  
• 276 patients in the empagliflozin 10 mg arm; 
• 277 patients in the empagliflozin 25 mg arm. 

 
Patients’ baseline characteristics were comparable between the groups. 
The majority of patients were men (56.5% to 62.0%). On inclusion, the majority of patients had a 
mean HbA1c value of 7.9% in every arm.  
Most of the patients randomised (71.7%) had been diagnosed with diabetes for at least 5 years. 
Mean diastolic blood pressure over 24 h was 131.4 (12.3) mmHg and mean diastolic blood 
pressure over 24 h was 75.0 (7.8) mmHg. 
 
Co-primary endpoint 
Adding empagliflozin (at a dose of 10 mg or 25 mg) was better at controlling blood glucose, in 
terms of HbA1c level, in T2D patients with hypertension: 

                                                
19 Canada, Czech Republic, Denmark, Estonia, Finland, France, Germany, Lebanon, Netherlands, Norway, 
Sweden, USA. 
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- Difference versus placebo -0.62, 95% CI [-0.72; -0.52], in the empagliflozin 10 mg group 
(p < 0.0001); 

- Difference versus placebo -0.65, 95% CI [-0.75; -0.55], in the empagliflozin 25 mg group 
(p < 0.0001). 

In the empagliflozin groups (10 mg and 25 mg doses), mean systolic blood pressure over 24 hours 
was lower: 

- Difference versus placebo -3.44, 95% CI [-4.78; -2.09], in the empagliflozin 10 mg group 
(p < 0.0001); 

- Difference versus placebo -4.16, 95% CI [-5.50; -2.83], in the empagliflozin 25 mg group 
(p < 0.0001). 

 

08.2 Safety/Adverse effects 

8.2.1 Clinical trial data 

� Main clinical trial safety data 
A pooled safety analysis was performed from all clinical trials (phase I, II and III) including T2D 
patients (the “SAF-5” population, consisting of all patients whatever their comorbidities, and 
including those with RI and increased cardiovascular risk). This comprised 12,873 patients: 
- 8197 patients who took empagliflozin. 4415 of these patients had been treated with 
empagliflozin for more than 52 weeks and 1486 patients had been treated for 76 weeks. 
- 4676 patients who took a comparator: primarily placebo (n=3522), metformin, sitagliptin or 
glimepiride. 

In the “SAF-5” population, the proportion of patients who had at least one AE was similar in 
patients taking empagliflozin (10 or 25 mg) and in those who took a comparator (Table 11).  The 
majority of AEs reported were mild to moderate. About 10% of patients in each group reported a 
serious adverse event (SAE) and 5% of patients had at least one AE that resulted in the 
treatment being stopped. 
 
Table 11:  Summary of adverse events (SAF-5 populat ion) 

                            Placebo Empagliflozin    
10 mg 

Empagliflozin    
25 mg 

Comparators*  

N patients, n** (%) 3522 (100) 3630 (100) 4602 (100) 4676 (100) 

Exposure, mean (SD), days 286.0 (169.8) 327.8 (173.7) 353 (176.2) 326.9 (183.2) 

N with at least one AE, n (%) 2415 (68.6) 2472 (68.1) 3199 (69.5) 3291 (70.4) 

Mild AEs, n (%) 1210 (34.4) 1352 (37.2) 1748 (38.0) 1660 (35.5) 

Moderate AEs, n (%) 912 (25.9) 894 (24.6) 1154 (25.1) 1266 (27.1) 

Severe AEs, n (%) 291 (8.3) 222 (6.1) 297 (6.5) 363 (7.8) 

Treatment-related AEs, n (%) 536 (15.2) 747 (20.6) 917 (19.9) 1721 (20.5) 

SAEs, n (%) 446 (12.7) 347 (9.6) 474 (10.3) 529 (11.3) 

* including placebo, glimepiride, metformin and sitagliptin 
** one patient was included in both a 10 mg and a 25 mg arm 
 
The most frequently reported AEs that were considered to be treatment-related  by the 
investigator, and that had a higher incidence in patients in the empagliflozin groups, were (Table 
12): 

- “infections and infestations”;   
- “renal and urinary disorders” and “general disorders and administration site conditions” 

related to osmotic diuresis (associated with empagliflozin’s mechanism of action): 
pollakiuria and polyuria, thirst; 
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- “reproductive system and breast disorders” associated with genital fungal infections: genital 
pruritus, vulvovaginal pruritus, balanitis. 

Treatment-related hyperglycaemia was more common in the comparator groups. 
 
Table 12:  AEs considered to be treatment-related (SAF-5 population) 
SOC 
n (%) 

Placebo Empagliflozin   
10 mg 

Empagliflozin   
25 mg 

Comparators* 

Metabolism and nutrition 
disorders 

268 (7.6) 285  (7.9) 316  (6.9) 430 (9.2)  

  Hyperglycaemia 41  (1.2) 17 (0.5) 32 (0.7) 70 (1.5)  
Infections and infestations 116  (3.3) 197  (5.4) 245  (5.3) 157 (3.4)  
  Urinary tract infections 83  (2.4) 91  (2.5) 119  (2.6) 116 (2.5)  
  Fungal vulvovaginitis 1  (<0.1) 14  (0.4) 17  (0.4) 3 (<0.1)  
  Genital fungal infection 2  (<0.1) 11  (0.3) 19  (0.4) 2 (<0.1)  
  Vaginal moniliasis 1  (<0.1) 14  (0.4) 15  (0.3) 1 (<0.1)  
Renal and urinary disorders 61  (1.7) 157  (4.3) 207  (4.5) 72 (1.5)  
   Pollakiuria 23  (0.7) 62  (1.7) 91  (2.0) 28 (0.6)  
   Polyuria 10  (0.3) 38  (1.0) 47  (1.0) 11 (0.2)  
General disorders and 
administration site 
conditions 

28  (0.8) 51  (1.4) 86  (1.9) 48 (1.0)  

   Thirst 3  (<0.1) 20  (0.6) 56  (1.2) 4 (<0.1)  
   Asthenia 6  (0.2) 8  (0.2) 6  (0.1) 13 (0.3)  
Reproductive system and 
breast disorders 

16  (0.5) 68  (1.9) 86  (1.9) 23 (0.5)  

   Vulvovaginal pruritus 3 (<0.1) 22  (0.6) 27  (0.6) 6 (0.1)  
   Balanitis 3  (<0.1) 14  (0.4) 19  (0.4) 4 (<0.1)  
   Genital pruritus 5  (0.1) 13  (0.4) 15  (0.3) 5 (0.1)  

* including placebo, glimepiride, metformin and sitagliptin  
 
The incidences of serious adverse events (SAEs), including fatal events, are shown in Table 13. 
 

Table 13:  Serious adverse events (SAF-5 population ) 

SOC 
n (%) 

Placebo Empagliflozin   
10 mg 

Empagliflozin   
25 mg 

Comparators* 

N patients, n (%) 3522 (100) 3630 (100) 4602 (100) 4676 (100)  
SAEs, n (%) 446 (12.7) 347 (9.6) 474 (10.3) 529 (11.3)  
Cardiac disorders 142 (4.0) 78 (2.1) 106 (2.3) 156 (3.3)  
  Unstable angina 25 (0.7) 20 (0.6) 18 (0.4) 26 (0.6)  
  Acute myocardial infarction  22 (0.6) 9 (0.2) 19 (0.4) 27 (0.6)  
  Coronary disease 16 (0.5) 6 (0.2) 10 (0.2) 20 (0.4)  
  Heart failure 20 (0.6) 10 (0.3) 5 (0.1) 20 (0.4)  
  Angina 11 (0.3) 7 (0.2) 14 (0.3) 13 (0.3)  
  Myocardial infarction 16 (0.5) 9 (0.2) 7 (0.2) 16 (0.3)  
Infections and infestations 75 (2.1) 54 (1.5) 75 (1.6) 81 (1.7)  
  Pneumonia 14 (0.4) 7 (0.2) 14 (0.3) 16 (0.3)  
Nervous system disorders 55 (1.6) 43 (1.2) 67 (1.5) 67 (1.4)  
Stroke 7 (0.2) 13 (0.4) 18 (0.4) 8 (0.2)  
Transient ischaemic accident 9 (0.3) 4 (0.1) 14 (0.3) 10 (0.2)  
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SOC 
n (%) 

Placebo Empagliflozin   
10 mg 

Empagliflozin   
25 mg 

Comparators* 

Cerebral ischaemia 9 (0.3) 4 (0.1) 6 (0.1) 10 (0.2)  

* including placebo, glimepiride, metformin and sitagliptin 
 
Adverse events of interest    
Hypoglycaemia:  Hypoglycaemia was defined as a confirmed plasma glucose level ≤ 70 mg/dL 
or as a hypoglycaemic episode requiring assistance and considered to be severe during medical 
care.  
Treatment with empagliflozin did not result in an increased number of confirmed hypoglycaemia 
cases in the majority of studies. Only in studies where patients were treated with metformin and 
sulfonylureas was the confirmed hypoglycaemia rate higher in the empagliflozin groups than in 
the placebo group. The confirmed hypoglycaemia rate was lower on empagliflozin than on 
glimepiride with 2.5% (19/765) versus 24.2% (189/780). 
 
Urinary infections:  In all the studies, the proportion of patients who had urinary infections (in 
terms of absolute frequency and incidence adjusted for treatment exposure) was comparable 
between treatment arms, with a frequency (SAF-5 population) of: 

- 8.1% in the placebo group (incidence of 10.9 per 100 patient-years) 
- 8.9% in the empagliflozin 10 mg groups (10.5 per 100 patient-years) 
- 8.8% in the empagliflozin 25 mg groups (9.6 per 100 patient-years) 
- 8.1% in the comparator group (9.6 per 100 patient-years) 

The urinary infections reported were almost all mild to moderate.  
 
Genital infections:  In all the studies, the proportion of patients who had genital infections (in 
terms of absolute frequency and incidence adjusted for treatment exposure) was higher in the 
empagliflozin arms  than the comparator arms, namely (SAF-5 population): 

- 1.0% in the placebo group (incidence of 1.27 per 100 patient-years)  
- 1.1% in the comparator groups (placebo or glimepiride or metformin or sitagliptin) (1.24 per 

100 patient-years) 
- 4.4% in the empagliflozin 10 mg groups (5.02 per 100 patient-years) 
- 4.7% in the empagliflozin 25 mg groups (5.05 per 100 patient-years) 

 

The proportion of patients who had a genital infection was twice as high in women (6.9% on 
empagliflozin) as in men (3.3% on empagliflozin). The genital infections were mild to moderate. 
Most patients who had a genital infection reported just 1 or 2 episodes. 
 
Volume depletion:  In all the studies, the proportion of patients who had volume depletion (in 
terms of absolute frequency and incidence adjusted for treatment exposure) was very low and 
comparable across all treatment arms : 

- 1.4% in the placebo group  
- 1.4% in the empagliflozin 10 mg groups  
- 1.5% in the empagliflozin 25 mg groups 
- 1.2% in the comparator group 

 
Liver injury:  No signals for an increased risk of liver injury have been reported in patients treated 
with empagliflozin.  
 
 

� Long-term safety 
Study 1245.31 was a long-term follow-up safety study in patients treated with empagliflozin 
during its pivotal clinical development. Of the 2700 patients initially treated in three clinical trials, 
1857 patients agreed to take part in this extension study, including 1190 treated with 
empagliflozin. This long-term follow-up (most patients took empagliflozin for more than 76 weeks) 
confirms the safety profile for empagliflozin that was described in the pooled analysis of all the 
shorter-term clinical trials. In the long-term, no accumulation of adverse effects was observed. 
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The data show that in the majority of patients, only one episode of urinary infection occurs during 
treatment, and the same goes for genital infections. 
 
Cardiovascular safety 
A meta-analysis was conducted to assess empagliflozin’s cardiovascular risk. The primary 
efficacy endpoint was the MACE composite endpoint (major adverse cardiovascular events), 
comprising: 

- cardiovascular death (including fatal stroke (CVA) and myocardial infarction)  
- non-fatal myocardial infarction  
- non-fatal CVA 
- hospitalisation for unstable angina. 

All events were assessed centrally by an independent blind adjudication committee. 
This meta-analysis, conducted with pooled data from phase III placebo-controlled trials with a 
duration > 12 weeks, included 1314 patients treated with placebo and 2395 patients treated with 
empagliflozin (1098 patients on empagliflozin 10 mg and 1297 patients on empagliflozin 25 mg). 
 
As regards the primary endpoint evaluated in the treated population, the frequency of MACE was:  
- 1.98% in the placebo group (26 patients had an event);  
- 0.92% in the empagliflozin groups (22 patients had an event);  
i.e. an incidence of: 
- 22.2 events per 1000 patient-years in the placebo group; 
- 9.8 events per 1000 patient-years for empagliflozin. 
The hazard ratio (using a Cox regression model) for empagliflozin versus placebo was MACE HR 
= 0.48 (95% CI: [0.27; 0.85]). 
 

8.2.2 SPC data 

“Summary of the safety profile 
A total of 13,076 patients with type 2 diabetes were included in clinical studies to evaluate the 
safety of empagliflozin. 2856 patients received empagliflozin 10 mg and 3738 patients received 
empagliflozin 25 mg for at least 24 weeks and 601 or 881 patients for at least 76 weeks, either 
alone or in combination with metformin, a sulfonylurea, pioglitazone, DPP4 inhibitors, or insulin. 
In 5 placebo-controlled trials of 18 to 24 weeks duration, 2971 patients were included of which 995 
were treated with placebo and 1976 with empagliflozin. The overall incidence of adverse events in 
patients treated with empagliflozin was similar to placebo. The most frequently reported adverse 
reaction was hypoglycaemia when used with sulfonylurea or insulin (see description of selected 
adverse reactions).” 
 

08.3 Summary & discussion 

The application for the inclusion of JARDIANCE is supported by data from 5 phase III, randomised, 
controlled, double-blind studies in patients with type 2 diabetes inadequately controlled by lifestyle 
and diet alone or in combination with antidiabetic treatment.  
The results for the primary efficacy endpoint common to all these studies, namely change in 
HbA1c, over the predefined periods are shown in the table below. 
 
Table 14:  Efficacy results with empagliflozin 

Indication Type of patients included Treatments stu died 
Results for the primary 

endpoint: change in HbA1c 
level 

Monotherapy    
(Study 1245.20) 

Patients with type 2 
diabetes inadequately 
controlled by lifestyle and 
diet.  
HbA1c ≥ 7.0% and ≤ 10%. 

Placebo (n=228)  
 
Empagliflozin 10 mg 
(n=224) 
 
Empagliflozin 25 mg 

At 24 weeks: 
Adjusted mean difference: 
between empagliflozin 10 mg 
and placebo: -0.74% (97.5% CI: 
[-0.90; -0.57], p < 0.0001)  
between empagliflozin 25 mg 
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Indication Type of patients included Treatments stu died 
Results for the primary 

endpoint: change in HbA1c 
level 

(n=224)  
 
Sitagliptin (n=223) 

and placebo: -0.85% (97.5% CI: 
[-1.01; -0.69], p < 0.0001)  

Dual therapy 
with metformin 
(Study 1245.28) 

HbA1c ≥ 7.0% and ≤ 10% 
despite maximum tolerated 
dose of metformin ≥ 1500 
mg/day stable for at least 
12 weeks before 
randomisation. 

Glimepiride: initial dose of 
1 mg titrated up to a 
maximum of 4 mg/day, 
taken orally  
(n=780) 
 
Empagliflozin: 25 mg/day, 
taken orally  
(n=765) 
 
combined with metformin 
at the stable baseline 
dose 

At 104 weeks: 
Adjusted mean 
difference: -0.11% (97.5% CI: 
[-0.20; -0.01], p < 0.0001).  
Upper limit of 97.5% CI 
between groups < predefined 
threshold of 0.3: empagliflozin 
+ MET dual therapy non-
inferior  to glimepiride + MET 
dual therapy (p < 0.0001).  
(superiority p = 0.0153) 

Dual therapy 
with metformin 
(Study 1245.23a) 

HbA1c ≥ 7.0% and ≤ 10% 
despite maximum tolerated 
dose of metformin 
≥ 1500 mg/day stable for at 
least 12 weeks, ± 
sulfonylurea  
 
The patients selected who 
had an HbA1c ≥ 7.0% and 
≤ 10% were divided into 
two separate cohorts 
depending on the baseline 
treatment received, either 
metformin alone (study 
1245.23a) or metformin 
and a sulfonylurea (study 
1245.23b). 

Placebo (n=207) 
 
Empagliflozin 10 mg 
(n=217) 
 
Empagliflozin 25 mg 
(n=213)  
 
Combined with metformin 

At 24 weeks: 
Adjusted mean difference 
versus placebo: 
-0.57% (± 0.07%); 97.5% CI: 
[-0.72; -0.42]; p < 0.0001 for 
empagliflozin 10 mg  
 
-0.64% (± 0.07%); 97.5% CI: 
[-0.79; -0.48]; p < 0.0001 for 
empagliflozin 25 mg. 

Tritherapy with 
metformin + 
sulfonylurea 
(Study 1245.23b)  

Placebo (n=225) 
 
Empagliflozin 10 mg 
(n=225)  
 
Empagliflozin 25 mg 
(n=216) 
Combined with 
metformin and a 
sulfonylurea 

At 24 weeks: 
Adjusted mean difference 
versus placebo: 
-0.64% (± 0.07%); 97.5% CI: 
[-0.79; -0.49]; p < 0.0001 for 
empagliflozin 10 mg; 
-0.59% (± 0.07%); 97.5% CI: 
[-0.74; -0.44]; p < 0.0001 for 
empagliflozin 25 mg. 

Combination 
with insulin 
(dual or 
tritherapy) 
(Study 1245.33) 

HbA1c > 7.0% and ≤ 10% 
despite a stable dose of 
basal insulin (glargine or 
detemir ≥ 20 IU/day, or 
NPH ≥ 14 IU/day) ± 
antidiabetic drugs 
(metformin and/or 
sulfonylurea). 

Placebo (n=170) 
 
Empagliflozin 10 mg 
(n=169) 
 
Empagliflozin 25 mg 
(n=155) 
 

At 18 weeks: 
Adjusted mean difference 
versus placebo: 
-0.56%; 97.5% CI: [-
0.78; -0.33]; p < 0.0001 for 
empagliflozin 10 mg; 
-0.70%; 97.5% CI: [-
0.93; -0.47]; p < 0.0001 for 
empagliflozin 25 mg. 

Combination 
with insulin 
(dual or 
tritherapy) 
(Study 1245.49)  

HbA1c ≥ 7.5% and ≤ 10% 
despite a stable dose of 
basal/bolus insulin with or 
without metformin (total 
insulin dose > 60 IU/day). 

Placebo (n=188) 
 
Empagliflozin 10 mg 
(n=186) 
 
Empagliflozin 25 mg 
(n=189) 

At 18 weeks: 
Adjusted mean difference 
versus placebo: 
-0.44%; 97.5% CI: [-
0.61; -0.27]; p < 0.0001 for 
empagliflozin 10 mg; 
-0.52%; 97.5% CI: [-
0.69; -0.35]; p < 0.0001 for 
empagliflozin 25 mg. 
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One study was conducted for the monotherapy indication, in patients with type 2 diabetes poorly 
controlled by lifestyle and diet who had not taken metformin. However, according to the Marketing 
Authorisation indication, JARDIANCE as monotherapy is restricted to patients who are intolerant to 
metformin. The results of this study therefore cannot be taken into account. 
 
As dual therapy with a sulfonylurea, no clinical data are available. 
 
In combination with insulin alone (dual therapy), the populations included represent less than 15% 
of the total number in the study with basal insulin and about 30% of the total number in the study 
with basal/bolus insulin. Because of these low numbers, the efficacy results for empagliflozin 
combined with insulin alone cannot be interpreted reliably. To evaluate the effect size of 
empagliflozin as tritherapy with insulin and metformin, the only data available come from studies 
including a heterogeneous population of patients, of whom only 40% in the basal insulin study and 
about 70% in the basal/bolus insulin study had poor control on insulin + metformin dual therapy. 
The results for change in HbA1c in these patient populations, which come from subgroup analyses 
that were not planned in the protocol, are only of an exploratory nature and as such cannot be 
taken into account. In addition, the efficacy evaluation of empagliflozin combined with insulin took 
place over a short period of 18 weeks. 
 
As dual therapy with metformin, the placebo-controlled study did not demonstrate a significant 
difference in efficacy between the 2 doses of empagliflozin. 
 
As tritherapy with metformin and a sulfonylurea, greater efficacy in terms of change in HbA1c 
versus placebo was observed with 10 mg/day empagliflozin than with 25 mg/day. The effect of 
empagliflozin at lowering HbA1c appears modest in this study. In view of the results from these two 
studies, the Committee questions the relevance of using a dose of 25 mg/day. 
 
In the study of dual therapy with metformin versus a sulfonylurea, glimepiride, empagliflozin at a 
dose of 25 mg/day (the maximum dose in the Marketing Authorisation) was compared with a 
glimepiride dose of 1 to 4 mg/day (whereas the maximum dose of glimepiride recommended in its 
Marketing Authorisation is 6 mg/day). Under these circumstances, although the statistical results 
show that empagliflozin is superior to glimepiride, this conclusion should be modified in light of the 
doses used in the two groups in this study.  
 
A 24-week study in patients with renal impairment and poorly controlled type 2 diabetes (HbA1c 
[7.0;10.0]) on adequate antidiabetic treatment showed a modest reduction in HbA1c, of debatable 
clinical relevance, with empagliflozin versus placebo, namely -0.42% [-0.56; -0.28] (p < 0.0001), in 
patients with moderate renal impairment. 
 
In patients with poorly controlled type 2 diabetes and hypertension (systolic blood pressure 
between 130 and 159 mmHg and diastolic blood pressure between 80 and 99 mmHg), adding 
empagliflozin (at a dose of 10 mg or 25 mg) controlled blood glucose, in terms of a short-term 
(12 weeks) HbA1c endpoint, with a difference versus placebo of -0.62% or -0.65%. In the 
empagliflozin groups (either dose), mean systolic blood pressure over 24 hours was lower. 
 
There are no morbidity and mortality data available, but a study is ongoing with results expected in 
late 2015. 
 
In the pooled population from all phase I, II and III clinical trials used for the safety analysis , the 
proportion of patients who had at least one AE was similar in patients taking empagliflozin 10 mg 
(68.1%) or 25 mg (69.5%) and in those who took a comparator (70.4%) or placebo (68.6%). The 
majority of AEs reported were mild to moderate. About 10% of patients in each group reported a 
serious adverse event (SAE) and 5% of patients had at least one AE that resulted in the treatment 
being stopped. 
The most frequently reported AEs that were considered to be treatment-related by the investigator, 
and that had a higher incidence in patients in the empagliflozin groups, were: 
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- “Infections and infestations” (fungal vulvovaginitis, genital fungal infection, vaginal 
moniliasis). The proportion of patients who had genital infections (in terms of absolute 
frequency and incidence adjusted for treatment exposure) was higher in the empagliflozin 
arms than the comparator arms: 

o 1.0% in the placebo group (incidence of 1.27 per 100 patient-years), 1.1% in the 
comparator groups (placebo or glimepiride or metformin or sitagliptin) (1.24 per 
100 patient-years), 

o 4.4% in the empagliflozin 10 mg groups (5.02 per 100 patient-years) and 4.7% in 
the empagliflozin 25 mg groups (5.05 per 100 patient-years). 

- “Renal and urinary disorders” and “general disorders and administration site conditions” 
related to osmotic diuresis (associated with empagliflozin’s mechanism of action): 
pollakiuria and polyuria, thirst. The proportion of patients who had urinary infections (in 
terms of absolute frequency and incidence adjusted for treatment exposure) was 
comparable between treatment arms, with a frequency of between 8% and 9%. 

- “Reproductive system and breast disorders” associated with genital fungal infections: 
genital pruritus, vulvovaginal pruritus, balanitis. The proportion of patients who had a genital 
infection was twice as high in women (6.9% on empagliflozin) as in men (3.3% on 
empagliflozin). The genital infections were mild to moderate. 

 
Treatment with empagliflozin did not result in an increased number of confirmed hypoglycaemia 
cases in the majority of studies. Only in studies where patients were treated with metformin and 
sulfonylureas was the confirmed hypoglycaemia rate higher in the empagliflozin groups than in 
the placebo group. The confirmed hypoglycaemia rate was lower on empagliflozin than on 
glimepiride with 2.5% (19/765) versus 24.2% (189/780). 
 
In all the studies, the proportion of patients who had volume depletion, an adverse event 
associated with empagliflozin’s mechanism of action, in terms of absolute frequency and 
incidence adjusted for treatment exposure, was very low (between 1.2% and 1.5%) and 
comparable in all treatment arms. 
 
In view of their mechanism of action, which targets the kidneys and causes glycosuria, the 
Committee wishes to be kept informed of new safety data that could result in a European 
assessment of this novel class of drugs.  
 

08.4 Planned studies 

The programme of ongoing or planned studies is shown in the table below. 
 

Study Objectives Status Reporting dates 

EMPA-REG 
Outcome research 
CV (1245.25) 
Phase III 

Randomised, double-blind, placebo-
controlled, parallel-group trial aiming to 
evaluate the long-term cardiovascular safety 
of empagliflozin (10 mg and 25 mg) versus 
placebo in T2D patients with a high 
cardiovascular risk. 
N=7000 patients 

Ongoing since 2010 Second half of 2015 

PASS (1245.96)   
Study indicated in 
the RMP 

Evaluation of the risk of kidney and liver 
damage and of urinary and genital infections 

Planned for 2015 - 

PASS (1245.97) Study indicated in the RMP 
Evaluation of the risk of tumours of the urinary 
tract 

Planned for 2016 - 

EMPA-REG  
H2H-SITA (1245.22) 
Phase IIIb 

Randomised, double-blind, controlled, 
parallel-group, comparative study of 
empagliflozin (EMPA) vs sitagliptin (SITA) 
Efficacy and safety of EMPA 25 mg vs SITA 
100 mg at 52 weeks in T2D patients naive to 

Planned for 2015-
2017 

2018 
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Study Objectives Status Reporting dates 

or inadequately controlled by MET (dual 
therapy). 
N=834 

1245.29 
Phase III 

Efficacy and safety of EMPA 10 mg and 
25 mg in Afro-Americans with T2D and arterial 
hypertension 
N=280 

Planned for 2014-
2015 

2016 

(1245.87)  
Paediatric 
investigation plan 

Open-label, randomised, multicentre, 
single-dose and parallel-group study 
evaluating the pharmacokinetics and 
pharmacodynamics of empagliflozin in 
children and adolescents with T2D ≥ 10 years 

Planned for 2014-
2017 

2018 

 
Developments are under way in type 1 diabetes in combination with insulin and in paediatrics. 
There are plans to market a fixed-dose combination of empagliflozin + metformin. 
 

09 THERAPEUTIC USE 

The aim of treatment in type 2 diabetes is to reduce morbidity and mortality, particularly through 
good glycaemic control. According to the 2013 HAS guidelines,4 the glycaemic target for type 
2 diabetes patients should be set individually based on comorbidities and life expectancy; the 
target HbA1c ranges from 6.5% to 8%. An HbA1c target ≤ 7% is recommended for most patients. 
Drug treatment should be initiated or re-assessed if the HbA1c is higher than 7%.  
 
Monotherapy 
According to the HAS guidelines, in general, if the glycaemic target is not met despite lifestyle and 
dietary measures, monotherapy should be started with metformin as the first-line treatment or, if 
there are contraindications, with sulfonylureas (if both of these drugs are contraindicated, 
repaglinide or alpha-glucosidase inhibitors are recommended).  
As there are no data in patients with contraindications or intolerance to metformin and no data 
versus the active comparators recommended, empagliflozin monotherapy has no role in the 
treatment of type 2 diabetes inadequately controlled by lifestyle and diet in this population. 
 
Dual therapy with oral antidiabetic drugs 
If the glycaemic target is not achieved with monotherapy, dual therapy is recommended, combining 
metformin and sulfonylureas as the first-line treatment, and monitoring weight and the occurrence 
of hypoglycaemia. If sulfonylureas are not tolerated or are contraindicated,20 metformin may be 
combined with alpha-glucosidase inhibitors, with DPP4 inhibitors/gliptins, and with repaglinide. In 
the clinical trials submitted, empagliflozin 10 mg or 25 mg in combination with metformin was 
superior to placebo at 24 weeks (with no significant difference between the two dosages). Its 
efficacy at reducing HbA1c was modest at 104 weeks, based on a sequential non-inferiority and 
superiority study of empagliflozin used at its maximum dosage of 25 mg/day versus glimepiride 
(1 to 4 mg/day). In view of these data, empagliflozin as dual therapy in combination with metformin 
is an additional treatment resource from among the oral antidiabetic drugs available in the event of 
intolerance or contraindication to sulfonylureas.  
  
As no clinical data are available, empagliflozin cannot be recommended as dual therapy with 
sulfonylureas. 
 
Tritherapy with oral antidiabetic drugs 
If the glycaemic target is not reached despite dual therapy with metformin + sulfonylurea, an 
alpha-glucosidase inhibitor or a gliptin may be added. 
                                                
20 If the patient is within 1% of the HbA1c target. 
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In the clinical trials submitted, empagliflozin 10 mg or 25 mg in combination with metformin and a 
sulfonylurea was superior to placebo at 24 weeks, with a greater reduction in HbA1c in the group 
treated with 10 mg/day than in the group treated with 25 mg/day. The efficacy appeared to be 
modest. In view of these data, empagliflozin as tritherapy in combination with metformin and a 
sulfonylurea is an additional treatment resource from among the recommended oral antidiabetic 
drugs available. 
 
Combined with insulin therapy 
Clinicians should assess whether to continue oral antidiabetic drugs based on the expected 
benefits from each medicine. Thus, where applicable, metformin or sulfonylureas may be 
continued (after adjusting the dose).21,22,23 
In the clinical trials submitted, empagliflozin was evaluated in combination with insulin as well as 
with other oral antidiabetic drugs, and the proportion of patients on insulin alone was small (15% or 
30% depending on the study). Patients with poor control on insulin + metformin dual therapy only 
accounted for 40% of the numbers in one study and about 70% in the other study. The results for 
change in HbA1c in these patient populations, which come from subgroup analyses that were not 
planned in the protocol, are only of an exploratory nature and as such cannot be taken into 
account. In addition, the efficacy evaluation of empagliflozin combined with insulin (± metformin) 
took place over a short period of 18 weeks.    
 
Taking into account the difficulties applying these results to patients on dual therapy with insulin, 
and the fact that the validated dual therapy combinations are insulin/metformin and 
insulin/sulfonylurea, the JARDIANCE proprietary medicinal products cannot be recommended as 
dual therapy with insulin.  
However, the JARDIANCE proprietary medicinal products are an additional resource as tritherapy 
with insulin and metformin. 
 
Special populations: 
The benefit of adding empagliflozin 25 mg in patients with moderate renal impairment with poor 
control on adequate antidiabetic treatment appears to be modest.  
 
It should be reiterated that because of empagliflozin’s diuretic action, caution is recommended in 
patients who could be at risk of a drop in blood pressure: patients with confirmed cardiovascular 
disease, patients on antihypertensive treatment with a history of hypotension, or patients aged 
75 years and over. 
 

                                                
21 Hemmingsen B, Christensen LL, Wetterslev J, et al. Comparison of metformin and insulin versus insulin 
alone for type 2 diabetes: systematic review of randomised clinical trials with meta-analyses and trial 
sequential analyses. BMJ. 2012 Apr 19; 344: e1771. doi: 10.1136/bmj.e1771. 
22 Nathan DM, Buse JB, Davidson MB, 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(1): 17-30. 
23 Scottish Intercollegiate Guidelines Network SIGN; 2 010, Management of diabetes.  A national clinical 
guideline. http://www.sign.ac.uk/pdf/sign116.pdf. 
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010  TRANSPARENCY COMMITTEE CONCLUSIONS 

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

010.1  Actual benefit 

���� Type 2 diabetes is a chronic disease with potentially serious complications, particularly 
cardiovascular complications.  
 
���� These proprietary medicinal products are intended as symptomatic treatment of hyperglycaemia 
in type 2 diabetes. 
 
���� The efficacy/adverse effects ratio is: 

- Not quantifiable for monotherapy (no data in the Marketing Authorisation indication), for 
dual therapy with insulin (no convincing data) or with a sulfonylurea (no data); 

- Modest for dual therapy with metformin (based on a sequential non-inferiority and 
superiority study versus glimepiride, using the maximum dose of empagliflozin but not of 
glimepiride) and for tritherapy with metformin and a sulfonylurea (no difference in efficacy 
between the two empagliflozin dosages and modest level of efficacy) or with insulin and 
metformin (data from non-predefined subgroups of patients). 
 

���� Therapeutic use:  
- As monotherapy: As there are no data in patients with contraindications or intolerance to 

metformin and no data versus the active comparators recommended, empagliflozin 
monotherapy has no role in the treatment of type 2 diabetes inadequately controlled by 
lifestyle and diet in this population. 

- As dual therapy: In combination with metformin, empagliflozin is an additional treatment 
resource from among the oral antidiabetic drugs available in cases of intolerance or 
contraindication to sulfonylureas. As no clinical data are available, empagliflozin cannot be 
recommended as dual therapy with sulfonylureas. 

- As tritherapy: In combination with metformin and a sulfonylurea, empagliflozin is an 
additional treatment resource from among the oral antidiabetic drugs recommended. 

- In combination with insulin therapy: The JARDIANCE proprietary medicinal products cannot 
be recommended as dual therapy with insulin. However, the JARDIANCE proprietary 
medicinal products are an additional resource as tritherapy with insulin and metformin. 
 

���� There are treatment alternatives to this proprietary medicinal product. 
 

���� Public health benefit: 
The public health burden of type 2 diabetes is substantial because of its high prevalence, 
which is constantly increasing, and the associated microvascular and macrovascular 
complications. The burden in the subpopulation of patients with each of the indications for 
JARDIANCE is considered to be moderate. 
Improving the therapeutic management of type 2 diabetes patients is a public health need 
which is an established priority (objective 55 of the Public Health Policy Law of 9 August 2004, 
National Plan for Improving the Quality of Life of Patients with Chronic Diseases 2007-2011). 
Access to effective treatments which are well tolerated in type 2 diabetes patients is a public 
health need. 
In view of the results of the clinical studies performed across all indications, no additional 
impact on glycaemic control is expected from the proprietary medicinal product JARDIANCE. 
Moreover, the impact of JARDIANCE on morbidity/mortality and quality of life in patients with 
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type 2 diabetes, compared with currently available treatments, cannot be assessed from the 
data available.  
JARDIANCE is not expected to have any impact on the organisation of care. 
In addition, it is unclear whether the experimental data are applicable to clinical practice 
because of uncertainties about the long-term effect of this treatment including its effect on 
glycaemic control. 
In the current state of knowledge, the proprietary medicinal product JARDIANCE offers a 
partial response to the identified public health need. 
It is therefore not expected that the proprietary medicinal product JARDIANCE will impact 
public health in all its Marketing Authorisation indications. 

 
Taking account of these points, the Committee consi ders that the actual benefit of 
JARDIANCE is: 

- insufficient for reimbursement by National Health I nsurance as monotherapy; 
- moderate as dual therapy in combination with metfor min; 
- insufficient for reimbursement by National Health I nsurance as dual therapy in 

combination with sulfonylureas or insulin; 
- moderate as tritherapy in combination with metformi n and a sulfonylurea; 
- moderate as tritherapy in combination with metformi n and insulin. 

 
In the indications as dual therapy combined with me tformin, and as tritherapy combined 
with metformin and a sulfonylurea or insulin: 
The Committee recommends inclusion on the list of m edicines refundable by National 
Health Insurance and on the list of medicines appro ved for hospital use at the dosages in 
the Marketing Authorisation. 

 

���� Proposed reimbursement rate:   30% 
 
In the indications as monotherapy, and as dual ther apy in combination with sulfonylureas 
or insulin: 
The Committee does not recommend inclusion on the l ist of medicines refundable by 
National Health Insurance and on the list of medici nes approved for hospital use. 

 

010.2  Improvement in actual benefit (IAB)  

In the indications as dual therapy with metformin, and as tritherapy with a sulfonylurea and 
metformin or with metformin and insulin:  
In light of the available data, namely placebo-controlled studies of empagliflozin 10 or 25 mg/day 
when active comparators are available and modest results from a sequential non-inferiority and 
superiority study of empagliflozin at its maximum dosage of 25 mg/day versus an active 
comparator, the sulfonylurea glimepiride, at the dosage of 1 to 4 mg/day (whereas its maximum 
dosage is 6 mg/day), the Committee considers that the JARDIANCE proprietary medicinal 
products do not provide any improvement in actual benefit (level V, non-existent) in the 
management of patients with poorly controlled type 2 diabetes, as dual oral therapy in combination 
with metformin and as tritherapy in combination with metformin and a sulfonylurea or with 
metformin and insulin.  
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In the indications as monotherapy, and as dual ther apy with sulfonylureas or insulin: 
Not applicable. 
 

010.3  Target population    

The target population corresponds to patients with type 2 diabetes poorly controlled on metformin, 
if sulfonylureas are contraindicated, or poorly controlled on metformin/sulfonylurea or 
metformin/insulin dual therapy.  
The target population for JARDIANCE was calculated from data from the Echantillon Généraliste 
des Bénéficiaires (EGB) (a representative sample of individuals covered by National Health 
Insurance) and from the Cegedim Longitudinal Patient Data (LPD) panel. 
In 2012, 26,308 diabetic patients were identified from the EGB, i.e. 2,943,147 after extrapolation to 
the whole of France. According to the ENTRED 2007-2010 study, 91.9% of diabetic patients have 
type 2 diabetes. The number of patients with type 2 diabetes in France is therefore 2,714,292. The 
number of patients treated with: 

- metformin monotherapy is 702,905, of whom 8%, namely 56,232 patients, have 
hypoglycaemic episodes, i.e. an intolerance, on sulfonylureas (HAS 2006 study); 

- metformin/sulfonylurea dual therapy is 274,733; 
- triple oral therapy (likely to be the source population for patients treated with insulin 

therapy) is 261,741. 
 
The Cegedim LPD panel consists of longitudinal data collected from a representative sample of 
private doctors in France. 4208 patients in this database were on oral metformin monotherapy, and 
19.4% of these had an HbA1c > 7%. 
Similarly, 1486 patients were on metformin/sulfonylurea dual therapy with 45.4% having an HbA1c 
< 7.0%. This percentage rises to 56.2% for patients on triple oral therapy. 
Therefore, on the basis of these data, the number of patients in France inadequately controlled on 
metformin monotherapy with an intolerance to sulfonylureas is 10,185, with 124,795 inadequately 
controlled on metformin/sulfonylurea dual therapy and 147,098 on metformin/insulin. 
 
Consequently, the target population for JARDIANCE falls within a population of about 
282,100 patients. 

011 TRANSPARENCY COMMITTEE RECOMMENDATIONS 

���� Packaging 
Appropriate for the prescribing conditions as regards indication, dosage and treatment duration. 
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APPENDIX   

INN Name 
(Company) Date of opinion AB IAB Reimbursed 

Biguanide 

Metformin and generics GLUCOPHAGE 
(Merck Santé) 21 July 2010 (RI) Substantial  Yes 

Insulin secretagogues 

Sulfonylureas and their generics   Substantial  Yes 

Alpha-glucosidase inhibitors 
(acarbose, miglitol) 

GLUCOR 
(Bayer Santé) 
DIASTABOL 

(Sanofi Aventis) 

5 September 
2012 (RI) Substantial  Yes 

Repaglinide NOVONORM 
(Novo Nordisk) 21 July 2010 (RI) Substantial  Yes 

Injectable incretin mimetic or GLP-1 analogues (not indicated as monotherapy) 

Exenatide BYETTA 
(AstraZeneca) 

28 February 2007 Substantial as dual therapy in combination with metformin or a sulfonylurea - Yes 

 Under assessment in combination with insulin + metformin - No 

Exenatide BYDUREON 2 mg 
(AstraZeneca) 22 October 2014 Substantial as dual therapy in combination with metformin or a sulfonylurea, and 

as tritherapy in combination with metformin and a sulfonylurea V No 

Liraglutide 
VICTOZA 

(Novo Nordisk) 2 December 2009 Substantial as dual therapy in combination with metformin or a sulfonylurea IV Yes 

Lixisenatide 
LYXUMIA 

(Sanofi Aventis) 
   Under assessment  No 

Gliptins 

Sitagliptin and its fixed 
combinations with metformin 

JANUVIA 
100 mg/XELEVIA 

100 mg 
(MSD, Pierre Fabre) 

18 July 2012 Insufficient as monotherapy - No 

6 June 2007 Substantial as dual therapy in combination with metformin IV Yes 

24 June 2009 Low as dual therapy in combination with a sulfonylurea V Yes 

18 July 2012 Insufficient as dual therapy in combination with insulin - No 

18 July 2012 Substantial as tritherapy in combination with insulin and metformin V Yes 

Vildagliptin and its fixed-dose 
combinations with metformin 

GALVUS/JALRA 
(Novartis Pharma)  

21 Nov 2012 Insufficient as monotherapy - No 

10 December 
2008 Substantial as dual therapy in combination with metformin or a sulfonylurea V Yes 
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INN Name 
(Company) Date of opinion AB IAB Reimbursed 

 under assessment as triple oral therapy and in combination with insulin - No 

Saxagliptin and its fixed-dose 
combination with metformin 

ONGLYZA 5 mg 
(AstraZeneca) 

2 December 2009 Substantial as dual therapy in combination with metformin or a sulfonylurea V Yes 

15 May 2013 
Insufficient as dual therapy in combination with insulin - No 

Low as tritherapy in combination with insulin and metformin V Yes 

Linagliptin and its fixed-dose 
combination 

TRAJENTA 5 mg 
(Boehringer 
Ingelheim) 

20 Jun 2012 
Insufficient as monotherapy - 

No 
Substantial as dual therapy in combination with metformin V 

20 March 2013 
Insufficient as dual therapy in combination with insulin - 

Substantial as tritherapy in combination with insulin and metformin V 

Sodium-glucose co-transporter 2 inhibitors 

Dapagliflozin 
FORXIGA 

(AstraZeneca) 23 April 2014 

Insufficient as monotherapy - 

No 
moderate as dual therapy in combination with metformin V 

Insufficient as dual therapy in combination with insulin - 

Moderate as tritherapy in combination with insulin and metformin V 

Canagliflozin and its fixed-dose 
combination 

INVOKANA 
VOKANAMET 

(Janssen Cilag) 
5 November 2014 

Insufficient as monotherapy - 

No 

Substantial as dual therapy in combination with metformin V 

Insufficient as dual therapy in combination with sulfonylureas or insulin - 

Substantial as tritherapy in combination with metformin and a sulfonylurea V 

Moderate as tritherapy in combination with metformin and insulin V 

 


