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1 Executive Summary 
 The applicant “Boehringer Ingelheim Pharmaceuticals” has submitted NDA 208658 for 

Synjardy


 XR, the fixed dose combination (FDC XR) of empagliflozin and metformin extended-

release tablets. The applicant is seeking marketing application of Synjardy XR


 under the 

provisions of the section 505(b) (1) of the Federal Food, Drug, and Cosmetic Act. The proposed 

indication is an adjunct to diet and exercise to improve glycemic control in adults with type 2 

diabetes mellitus when treatment with both empagliflozin and metformin is appropriate. 

 

 Synjardy
®

, a fixed dose combination product of empagliflozin and metformin 

hydrochloride immediate release (IR) (NDA 206111), was approved in August 2015. In the 

current application, sponsor has developed a fixed dose combination of empagliflozin and 

metformin hydrochloride (HCl) XR tablets for once-daily use in patients with type 2 diabetes 

mellitus. The proposed dose strengths for empagliflozin and metformin HCl extended release 

fixed dose combination tablets are 5mg/1000mg, 10mg/1000mg, 12.5mg/1000mg, and 

25mg/1000mg. The proposed trade name is Synjardy
®

 XR. All 4 tablet strengths have an 

identical core containing 1000 mg metformin hydrochloride in an XR formulation. The core is 

surrounded with an empagliflozin IR coating of 4 different strengths. 

  

 In this application sponsor is seeking approval based on the 2 pivotal bioequivalence 

(BE) of FDC XR (empagliflozin/metformin XR FDC tablet strengths 25mg/1000 mg in study 

1276.15 and 10/1000 mg in study 1276.28) to co-administration of empagliflozin and metformin 

hydrochloride (HCl) extended-release in healthy volunteers. For the 2 lower 

empagliflozin/metformin XR FDC tablet strengths (12.5mg/1000 mg and 5mg/1000 mg), no 

bioequivalence studies were performed, and sponsor has requested a bio waiver to conduct 

clinical studies at these strengths. 

 

 The applicant is the sponsor of empagliflozin (Jardiance


, NDA 204629) and Synjardy


 

(FDC of empagliflozin and metformin HCl twice daily, NDA 206111), and also provided a 

Letter of Authorization from the sponsor of metformin extended-release product (Glumetza


, 

NDA 021748). The applicant refers pertinent labeling information of Glumetza


 and Synjardy


 

for Synjardy XR


. 

 

1.1 Recommendation 

 

The Office of Clinical Pharmacology has reviewed NDA 208026 for Synjardy XR


  and 

recommends approval. 

 

1.2 Post-Market Requirements and Commitments 

 

None 
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In conclusion, the clinical pharmacology information of Synjardy


 XR supports the 

recommendation of approval based on: 

 The pivotal BE study results are acceptable from the clinical pharmacology perspective. 

 The clinical comparability between metformin twice daily (Glucophage


) and once daily 

(Glumetza


) was shown in the original NDA for Glumetza


, the metformin XR reference 

product for Synjardy


 XR. 

Figure 1: A) Ratios of Geometric Means and the 90% Confidence Intervals for the 

Pharmacokinetic Parameter of Empagliflozin and Metformin Following Co-administration 

of Empagliflozin 25 mg and Metformin 1000 mg and FDC XR Product (Empa 25/met XR 

1000).  B)   Ratios of Geometric Means and the 90% Confidence Intervals for the 

Pharmacokinetic Parameter of Empagliflozin and Metformin  Following Co-administration 

of Empagliflozin 10 mg and Metformin 1000 mg and FDC XR Product  (Empa 10/met XR 

1000).    

                

A)                                                                  BE Study 1276.15 

Empagliflozin 

 

Metformin 

 
B)                                                                       BE Study 1276.28 

Canagliflozin 

 

Metformin 
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 The efficacy and safety of co-administration between empagliflozin and metformin twice 

daily (Glucophage


) has been adequately demonstrated as add-on (Jardiance


) and initial 

(Synjardy


) therapy. 

 

2.2 Summary of Labeling Recommendations 

The following are the labeling recommendations relevant to clinical pharmacology for NDA 

208658.  The red strikeout font is used to show the proposed text to be deleted and underline 

blue font to show text to be included or comments communicated to the sponsor. 

 

Section 2.2 Recommended Dosages in Patients with Renal Impairment 

 Assess renal function prior to initiation of TRADENAME and periodically, thereafter. 

 

 TRADENAME is contraindicated in patients with an eGFR less than 45 mL/min/1.73 m
2
 

[see Contraindications (4) and Warnings and Precautions (5.1, 5.4)]. 

 

Section 2.3  Discontinuation for Iodinated Contrast Imaging Procedures 

 Discontinue SYNJARDY at the time of, or prior to, an iodinated contrast imaging 

procedure in patients with an eGFR between 45 and 60 mL/min/1.73 m2; in patients with 

a history of liver disease, alcoholism or heart failure; or in patients who will be 

administered intra-arterial iodinated contrast.  Re-evaluate eGFR 48 hours after the 

imaging procedure; restart SYNJARDY if renal function is stable [see Warnings and 

Precautions (5.1)]. 

 

Reviewer’s Comment: The proposed changes above were done to make the current label 

consistent with the SYNJARDY label and the class labeling changes that are ongoing for 

metformin. All other sections of the label also needs to be updated with regards to dosing in 

patients with eGFR less than 45 mL/min/1.73 m2 

 

Section 4 Contraindications 

TRADENAME is contraindicated in patients with: 
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 Moderate to severe renal impairment (eGFR less than 45 mL/min/1.73 m
2
), end stage renal 

disease, or dialysis [see Warnings and Precautions (5.1, 5.4) and Use in Specific Populations 

(8.6)]. 

 

 

Section 7.2 Drug Interactions with Metformin Hydrochloride 

Drugs that Reduce Metformin Clearance  

Concomitant use of drugs that interfere with common renal tubular transport systems involved in 

the renal elimination of metformin (e.g., organic cationic transporter-2 [OCT2] / multidrug and 

toxin extrusion [MATE] inhibitors such as ranolazine, vandetanib, dolutegravir, and cimetidine) 

could increase systemic exposure to metformin and may increase the risk for lactic acidosis [see 

Clinical Pharmacology (12.3)]. Consider dose adjustment and increased patient monitoring with 

concomitant use. 

 

Alcohol  

Alcohol is known to potentiate the effect of metformin on lactate metabolism. Warn patients 

against excessive alcohol intake while receiving TRADENAME. 

 

Reviewers Comments: The proposed changes above were done to make the current label 

consistent with the SYNJARDY label. 

 

Section 12.6 Pharmacokinetics 

Administration of TRADE NAME with food resulted in no change in overall exposure of 

empagliflozin. For metformin extended-release high-fat meals increased systemic exposure (as 

measured by area-under-the-curve [AUC]) by approximately 70% relative to fasting, while 

Cmax is not affected. Meals prolonged Tmax by approximately 3 hours.  

 

 

Reviewer’s Comment: Not according to current Clinical Pharmacology labeling guidance. 

Comparative claims should be avoided in the label. Sponsor can describe the results of the BE 

study. 
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3 Comprehensive Clinical Pharmacology Review 

3.1 Overview of the Product and Regulatory Background 

The Synjardy


 XR consists of a metformin HCl extended release tablet core that 

contains the immediate-release drug substance 

empagliflozin (Figure 2). Components and composition of formulations are summarized in 

Appendix 1. The tablets are oval shaped  color of the film coat and by 

imprint as shown in Figure 3.  

 

 

 

Figure 3: Schematic of the tablet and photographs of Synjardy


 XR 

 

 
 

 The 5 mg/1000 mg tablets are olive green coated. One side is printed with the BI 

company logo and “S5” on the top line and “1000 M” on the bottom line. 

 The 10 mg/1000 mg tablets are orange coated. One side is printed with the BI company 

logo and “S10” on the top line and “1000 M” on the bottom line. 

 The 12.5 mg/1000 mg tablets are blue coated. One side is printed with the BI company 

logo and “S12” on the top line and “1000 M” on the bottom line. 

 The 25 mg/1000 mg tablets are light-green coated. One side is printed with the BI 

company logo and “S25” on the top line and “1000 M” on the bottom line 
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Product specific regulatory background 

Sponsor had a pre-IND meeting (May 2011) and Type C meeting (December 2013) and pre 

NDA meeting (July 2015) for the development of this FDC product. In the Type C meeting dated 

December 2013 Agency agreed upon: 

 Sponsor’s proposal to conduct two bioequivalence (BE) studies for the empagliflozin + 

extended-release metformin FDC tablets 

 Sponsor was advised to conduct the two planned BE studies under the more clinically 

relevant fed conditions instead of fasting conditions. Agency in its response noted that the 

bioequivalence studies conducted under fed conditions will generate useful information 

for the product label, negating the need for a separate food effect study. 

 

In addition no Phase 3 clinical studies investigating the efficacy of empagliflozin/metformin 

XR FDC were conducted in this NDA. The sponsor is relying on existing clinical safety and 

efficacy data from clinical studies under following NDA: 

 Empagliflozin (Jardiance
®
; NDA 204629),  

 Empagliflozin/metformin IR (Synjardy
®

 NDA 206111),  

 Metformin XR (Glumetza
®
 NDA 021748). 

 

As shown in Figure 4, the efficacy and safety of empagliflozin given once daily as add-on to 

metformin IR given twice daily was adequately demonstrated in several Phase 3 studies under 

the original NDA for Jardiance
 

(empagliflozin) and Synjardy
®

 NDA 206111 

(Empagliflozin/metformin IR). In addition under the original NDA for Glumetza
®
 (NDA 

021748) safety and efficacy between the metformin XR and IR product have been established. 

Readers are referred to Clinical Pharmacology review of empagliflozin by Dr. Manoj Khurana 

dated 11/08/2013 and Clinical Pharmacology review of empagliflozin and metformin IR FDC by 

Dr. Sury Sista dated 04/15/2015 for further details on the safety and efficacy of empagliflozin 

and metformin when administered together. 

 

To bridge the existing clinical safety and efficacy data sponsor in this NDA conducted two 

pivotal bioequivalence studies to demonstrate bioequivalence between the 

empagliflozin/metformin XR FDC tablets (Synjardy


 XR ) to the co-administration of the 

individual components (Jardiance


 and Glumetza


).  

 

Both pivotal studies were randomized, open-label, 2-way crossover design with a wash-

out period of at least 7-days between the 2 treatments - empagliflozin/metformin XR FDC tablets 

(Synjardy


 XR ) or the co-administration of the individual components (Jardiance


 and 

Glumetza


) administered orally as single dose in healthy men and women under fed conditions. 
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Figure 4: Schematic Summary of Pivotal Bridging Information Supporting Synjardy


 XR 

 
 

 
 

 

 

 

3.2 Clinical Pharmacology Review Questions  

3.2.1 Does the available clinical pharmacology information provide the pivotal bridging? 

Yes. Results of the two pivotal studies demonstrated the bioequivalence between 

empagliflozin/ metformin XR FDC tablet strengths 25 mg/1000 mg (study 1276.15) and 10  

mg/1000 mg (study 1276.28) to the free combination of the individual components administered 

orally as single dose in healthy subjects under fed conditions. 

 

Figure 5 shows the plasma concentration-time profile of empagliflozin and metformin 

following FDC-XR administration and co-administration of individual components at the highest 

dose strength of empagliflozin/metformin XR 25 mg/1000 mg. Pharmacokinetic parameters are 

also summarized in Table 2. Study results clearly demonstrates that the FDC-XR product in the 

pivotal BE study is bioequivalent to the individual metformin and empagliflozin tablets given 

concurrently. Table 2 shows 90% confidence intervals (CIs) of the ratios of geometric least 

square (LS) means for AUC0-t, AUC0-inf, and Cmax were entirely contained within 0.80 to 1.25 for 

both empagliflozin and metformin at highest empagliflozin/metformin XR 25 mg/1000 mg dose 

strengths.   
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Figure 5: Plasma concentration time profile following oral administration of 25 mg 

empagliflozin and 1000 mg metformin XR either as FDC (T) or co-administration of 

empagliflozin and metformin Tablets (R) under fed condition in Study 1276.15. A) Plasma 

Concentration Time Profile of Empagliflozin (upper graph) B)  Plasma Concentration 

Time Profile of Metformin (lower graph)  

A) 

  
 

 

B) 
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Figure 6: Plasma concentration time profile following oral administration of 10 mg 

empagliflozin and 1000 mg metformin XR either as FDC (T) or co-administration of 

empagliflozin and metformin Tablets (R) under fed condition in Study 1276.28. A) Plasma 

Concentration Time Profile of Empagliflozin (upper graph) B)  Plasma Concentration 

Time Profile of Metformin (lower graph)   

A)  

 

 
 

B) 
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4.3 Individual Study Synopsis 

Trial 1276.15 Study Synopsis  
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Trial 1276.28 Study Synopsis  
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• Sponsor’s proposal to conduct two bioequivalence (BE) studies for the empagliflozin + extended-release 
metformin FDC tablets 

• Sponsor was advised to conduct the two planned BE studies under the more clinically relevant fed 
conditions instead of fasting conditions. Agency in its response noted that the bioequivalence studies 
conducted under fed conditions will generate useful information for the product label monograph, 
negating the need for a separate food effect study. 

 
Clinical Program: No Phase 3 clinical trials were conducted in this NDA. The sponsor is relying on existing 
clinical safety and efficacy data from: 

• Empagliflozin (Jardiance®; NDA 204629),  
• Empagliflozin/metformin IR (Synjardy® NDA 206111),  
• Metformin XR (Glumetza® NDA 021748). 

As seen in figure below, mean change from baseline in HbA1c is greater when empagliflozin is co-administered 
with background metformin therapy. 

 
Source: Figure Adopted from Clinical Pharmacology Review for NDA 204629 

 
 
Clinical Pharmacology Program: The clinical development program for the empagliflozin/metformin XR 
FDC was designed to bridge the existing clinical efficacy and safety data by demonstrating bioequivalence of 
the empagliflozin/metformin XR FDC tablets to the free combinations of the individual components co-
administered in healthy men and women in Phase I studies. To support registration, the application provides 
data demonstrating bioequivalence of empagliflozin and metformin hydrochloride extended release fixed dose 
combination tablets to the single entity components in healthy volunteers. Based on the intended posology, 
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