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1 Recommendations/Risk Benefit Assessment
This document contains the clinical efficacy and safety review for NDA 205879 which 
seeks approval of a new canagliflozin and metformin extended release (XR) fixed 
combination drug product (FCDP) (canagliflozin/metformin XR FCDP; tradename 
proposed Invokamet XR) for the treatment of patients with type 2 diabetes mellitus. The 
proposed indication is as an adjunct to diet and exercise to improve glycemic control in 
adults with type 2 diabetes mellitus when treatment with both canagliflozin and 
metformin is appropriate.

1.1 Recommendation on Regulatory Action

I recommend approval of canagliflozin/metformin XR for the proposed indication.

1.2 Risk Benefit Assessment

The applicant is seeking approval of four strengths of the canagliflozin/metformin XR 
FCDP where two tablets are to be administered once daily with the morning meal: 
50/500 mg, 50/1000 mg, 150/500 mg, and 150/1000 mg.

The clinical efficacy and safety of individual components in the proposed FCDP, 
canagliflozin and metformin XR, have already been established in the Invokana NDA 
(204-042) and Glumetza NDA (021-748), respectively.  The efficacy and safety of 
canagliflozin as add-on to metformin and the combination of canagliflozin and metformin 
as initial therapy have been established in the Invokana NDA and Invokamet NDA (204-
353; canagliflozin and metformin immediate release [IR] FCDP).  

Therefore, the clinical development for the proposed canagliflozin/metformin XR FCDP 
product was designed to bridge the existing clinical efficacy and safety data by 
demonstrating bioequivalence (BE) of each FCDP tablet to the free combination of the 
individual components co-administered in healthy volunteers.  According to the Clinical 
Pharmacology reviewer, the pivotal BE studies (DIA1041, DIA1063, DIA1062, and 
DIA1044) demonstrated that the to-be-marketed Cana/Met XR FCDP tablet strengths of 
50/500 mg, 150/500 mg, 50/1000 mg, and 150/1000 mg respectively were shown to be 
bioequivalent to the equal doses of the individual components.

The safety review of these new Phase 1 BE studies, safety data from the extension 
period for DIA3009 and DIA3010, and updated postmarketing safety data including 
enhance pharmacovigilance report and data from the 4-month safety update did not 
identify any new safety issues with use of the combination.  We would expect the safety 
of canagliflozin/metformin XR FCDP product be similar to Invokamet.  Therefore, the 
benefit risk profile of canagliflozin and metformin XR FCDP is favorable for approval.
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1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies

None recommended.

1.4 Recommendations for Postmarket Requirements and Commitments

None recommended.

2 Introduction and Regulatory Background
This is a 505 (b)(1) NDA submitted for the fixed combination drug product (FCDP) of 
canagliflozin and metformin extended release (XR) for the treatment of adults with type 
2 diabetes mellitus (T2DM).  The reference listed drugs are Invokana (canagliflozin NDA 
204-042) and Glumetza (metformin XR NDA 021-748).  The applicant is the NDA holder 
of Invokana, and the applicant has a right-of-reference to Glumetza.  The applicant is 
also the NDA holder of Invokamet (NDA 204-353), the canagliflozin and metformin 
immediate release (IR) FCDP that was approved in the U.S. on August 8, 2014.

2.1 Product Information

Canagliflozin (Invokana) is an orally active, competitive, reversible inhibitor of the 
sodium glucose co-transporter 2 (SGLT2) that decreases renal glucose reabsorption, 
thereby increasing urinary glucose excretion and lowering plasma glucose.  
Canagliflozin is approved for the treatment of T2DM and recommended dose is 100 mg 
or 300 mg daily.

Metformin is an oral biguanide approved for the treatment of T2DM available as IR or 
XR formulations.  Metformin decreases hepatic glucose production, decreases intestinal 
absorption of glucose, and improves insulin sensitivity by increasing peripheral glucose 
uptake and utilization.  There is no fixed dosage regimen for metformin as it is to be 
individualized on the basis of effectiveness and tolerance while not exceeding the 
maximum recommended daily dose, which is 2000 mg once daily with food.

In addition, canagliflozin/metformin IR FCDP (Invokamet) was approved in the U.S. in 
dose strengths of 50/500 mg, 50/1000 mg, 150/500 mg, and 150/1000 mg, to be given 
twice daily (BID) as an adjunct to diet and exercise to improve glycemic control in adults 
with T2DM when treatment with both canagliflozin and metformin is appropriate.

For this canagliflozin and metformin XR FCDP product, the applicant proposes to 
market 50/500 mg, 50/1000 mg, 150/500 mg, 150/1000 mg of canagliflozin/metformin 
XR FCDP, to be given once daily (QD) with the morning meal.
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2.2 Tables of Currently Available Treatments for Proposed Indications

T2DM can be treated with a combination of proper diet, exercise, and the following drug 
therapies, either alone or in combination:

• Biguanides:  metformin (e.g., Glucophage)
• Sulfonylureas (SUs):  glyburide (Micronase), glipizide (Glucotrol), glimepiride 

(Amaryl), chlorpropamide (Diabinese), tolazamide (Tolinase)
• Insulin
• Glucagon-like peptide-1 (GLP-1) agonists: exenatide (Byetta, Bydureon), 

liraglutide (Victoza), albiglutide (Tanzeum), dulaglutide (Trulicity)
• Thiazolidinediones (TZDs):  rosiglitazone (Avandia), pioglitazone (Actos)
• Dipeptidyl peptidase 4 (DPP-4) inhibitors:  sitagliptin (Januvia), saxagliptin 

(Onglyza), linagliptin (Tradjenta), alogliptin (Nesina)
• Meglitinides:  repaglinide (Prandin), nateglinide (Starlix)
• SGLT2 inhibitors:  empagliflozin (Jardiance), dapagliflozin (Farxiga)
• α-Glucosidase inhibitor:  acarbose (Precose), miglitol (Glyset)
• Pramlintide (Symlin)
• Dopamine agonist:  bromocriptine mesylate (Cycloset)
• Bile acid sequestrants:  colesevelam (WelChol)
• Various fixed dose combinations of oral therapies (e.g., Janumet, ActoPlus Met, 

Kombiglyze XR, Oseni, Kazano)

T2DM is a heterogeneous disease in both pathogenesis and clinical manifestations.  
Despite the number of treatment options currently available for the treatment of T2DM, 
a substantial proportion of patients either remain under poor glycemic control or 
experience deterioration of glycemic control after an initial period of successful 
treatment with an anti-hyperglycemic agent (AHA).  Many of these drug classes may not 
be well-tolerated or have safety issues.  For example, SUs and insulins are associated 
with a higher risk for hypoglycemia, metformin and GLP-1 agonists are associated with 
gastrointestinal adverse experiences which can limit dose, while metformin and SGLT2 
inhibitors are contraindicated in patients with severe renal impairment.  Furthermore, 
progressive beta-cell dysfunction may lead to secondary treatment failure with an anti-
diabetic regimen over time requiring the addition of other AHAs.  For these reasons, 
there continues to be a need for treatment options to improve glycemic control in 
patients with T2DM.

2.3 Availability of Proposed Active Ingredient in the United States

Canagliflozin (NDA 204-402) and metformin (Glumetza, NDA 021-748) have been 
approved for the treatment of T2DM in the US since March 29, 2013 and June 3, 3005, 
respectively
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2.4 Important Safety Issues With Consideration to Related Drugs

Labeled safety concerns with canagliflozin include the following:
• Contraindicated in patients with severe renal impairment (estimated GFR <30 

mL/min/1.73m2), end-stage-renal disease, or on dialysis;
• Hypotension: the risk is increased in patients with renal impairment, elderly, low 

systolic blood pressure, or if on diuretics, angiotensin-converting enzyme 
inhibitors (ACEI), or angiotensin receptor blockers (ARB);

• Diabetic ketoacidosis;
• Acute kidney injury and impairment in renal function;
• Hyperkalemia: the risk is increased in patients with moderate renal impairment 

taking drugs that interfere with potassium excretion or ACEI or ARB;
• Urosepsis and pyelonephritis;
• Hypoglycemia with concomitant use of insulin or insulin secretagogue;
• Genital mycotic infections;
• Hypersensitivity reactions;
• Bone fracture;
• Increased LDL-C.

Labeled safety concerns with metformin include the following:
• Lactic acidosis: the risk increases with sepsis, dehydration, excessive alcohol 

intake, hepatic insufficiency, renal impairment, and acute congestive heart 
failure;

• Contraindicated in patients with renal impairment (e.g., serum creatinine ≥1.5 
mg/dL for males, ≥1.4 mg/dL for females, or abnormal creatinine clearance);

• Potential for acute alteration of renal function when undergoing radiologic studies 
with intravascular administration of iodinated contrast materials or any surgical 
procedures requiring restricted intake of food and fluids;

• Decrease in Vitamin B12 levels;
• Hypersensitivity;
• Hypoglycemia, in elderly and debilitated patients when calorie intake is deficient, 

or during concomitant use with other glucose-lowering agents (such as 
sulfonylureas and insulin).

2.5 Summary of Presubmission Regulatory Activity Related to Submission

On August 30, 2010, a type B, End-of-Phase 2 Meeting was held between applicant and 
FDA regarding development plan for canagliflozin plus immediate or extended-release 
metformin FCDP drug products (Meeting Minutes dated September 30, 2010).  The 
relevant discussions and agreements reached related to XR FCDP product during this 
meeting included:
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• Agreement that a Phase 1 drug interaction study between canagliflozin 300 mg 
with metformin IR 2000 mg would be acceptable to support the Cana/Met XR 
NDA;

• Agreement that it is acceptable to conduct the bioequivalence study between 
Cana/Met XR tablet and individual canagliflozin and metformin XR components 
under fed conditions;

• Food effect study would support the proposal to administer Cana/Met XR with 
meal;

• Pharmacokinetic information from multiple-dose Cana/Met XR tablet 
administration would be needed due to XR formulation, and that 

• A study on the effects of alcohol was needed to address concerns related to 
“dose-dumping”.

On June 25, 2014, a pre-NDA Type B meeting was held to discuss the content of the 
505(b)(1) NDA for canagliflozin and metformin XR FCDP product (Meeting Minutes 
dated July 25, 2014) and the followings were agreed upon:

• Cross-referencing nonclinical pharmacology, PK, and toxicology study reports 
submitted to the canagliflozin NDA (204402) would be acceptable in the absence 
of new impurities from ongoing stability studies;

• Cross-referencing a drug-drug interaction study (DIA1028) with canagliflozin 300 
mg and metformin IR 2000 mg that was submitted with canagliflozin NDA 
(204402) would be acceptable, and that an in vivo study on the effects of alcohol 
with the to-be-marketed Cana/Met XR FCDP tablet would needed if an in vitro 
study is positive;

• Agreed that the applicant’s approach to satisfy the PREA requirements with 
pediatric studies for canagliflozin NDA (PMR 2027-1 and PMR 2027-2) was 
reasonable, and that they should submit initial Pediatric Study Plan (iPSP) no 
later than 210 days before submitting Cana/met XR marketing application;

• Agreed that the following studies would provide sufficient information for efficacy 
and safety evaluation of the Cana/Met XR FCDP:  Phase 3 studies that support 
efficacy and safety for canagliflozin NDA (204042), Invokamet NDA (204353) and 
Glumetza NDA (21748); Phase 1 bioequivalence (BE) studies demonstrating BE 
between to-be-marketed Cana/Met XR FCDP to individual components 
(DIA1041, DIA1044, DIA1062, DIA1063), a 7-day multiple dose PK study of 
150/1000 mg Cana/Met XR FCDP tablet (DIA1042), and a food effect study 
(DIA1064);

• FDA advised that the Cana/Met XR FCDP tablets should be dosed with the 
morning meal rather than the evening meal in order to avoid the potential for 
nighttime falls or accidents related to nocturia and hypotension, particularly in 
patients who may be at higher risk for these events (i.e., at higher risk for volume 
depletion from diuresis, elderly);
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• Agreed that in addition to two large pooled dataset (DS1 and DS1-M), 
submission of summary of Broad Dataset (DS3) safety data through December 
31, 2012, blinded output of safety data from ongoing studies, and enhanced 
pharmacovigilance report (covering period March 29, 2013 through March 31, 
2014 supporting canagliflozin PMR 2027-3) would be acceptable for evaluation of 
safety for Cana/Met XR FCDP (see Clinical Review for Invokana NDA for 
definition of pooled dataset such as DS1, DS1-M and DS3);

• Agreement that it is acceptable to cross-reference efficacy data in the 
canagliflozin NDA 204042 to demonstrate efficacy of co-administration of 
canagliflozin and metformin, with summary of new Phase 1 studies without 
pooling;

• Agreement that it is acceptable to cross-reference Glumetza NDA 21748;
• Submission of financial disclosure information only for the clinical investigators 

involved in the new clinical studies not previously submitted;
• Agreement regarding the submission of Periodic Adverse Drug Experience 

Reports and Periodic Safety Update Reports to satisfy requirements for Module 
5.3.6;

• Agreement on the proposed cross-reference for nonclinical and clinical studies 
(i.e., to Invokana NDA 204042, Glumetza NDA 21748), using addendum strategy 
for updating Module 2 summaries and Module 5 ISE and ISS with the new XR-
specific information with cross-reference to Invokana NDA summaries via 
electronic hyperlinks;

• Agreement on the contents for the 4 Month Safety Update for the Cana/Met XR 
FCDP.

Reviewer’s comment:  The applicant submitted the NDA with all agreed upon data 
during pre-NDA meeting.  In addition, as discussed during the pre-NDA meeting, 
the applicant’s proposed labeling recommends administration of Invokamet XR 
with the morning meal.  

The applicant submitted an initial iPSP on June 27, 2014, and iPSP was agreed on 
December 19, 2014 which included conduct of a swallowability study using placebo 
tablets of the same dimensions and shape as the current to-be-marketed formulation of 
canagliflozin and metformin HCl XR tablets, and to use the PREA studies that will be 
conducted for the single agent canagliflozin NDA to satisfy the PREA requirements for 
the FCDP NDA.

Reviewer’s comment:  At this time, we do not believe that an evaluation of 
swallowability would be necessary due to lack of clear design and interpretation 
of such a study, as well as lack of prospect of benefit for study participants.  We 
have released the swallowability study (PMR 2761-1) for Invokamet NDA 204353 
on June 29, 2015, and we will not require a swallowability study for this NDA.
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2.6 Other Relevant Background Information

This NDA was discussed at the PeRC meeting on August 3, 2016. The PeRC agreed 
with the sponsor’s plan for a partial waiver in patients 0 to less than 10 years of age 
because the studies are impossible and highly impractical and to a deferral in patients 
10 years to 17 years of age. The PeRC agreed that the PMRs for canagliflozin already 
established can be used to fulfill PREA PMRs for this product.

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

The quality of submission was acceptable.  The submission was organized, and 
information was not difficult to find.

3.2 Compliance with Good Clinical Practices

The applicant stated that the clinical development program presented in support of the 
Cana/Met XR FCDP was conducted in accordance with the ethical principles originating 
in the Declaration of Helsinki and in full compliance with International Conference on 
Harmonization (ICH) Good Clinical Practice (GCP) guidelines.

No on-site inspection was requested since Office of Study Integrity and Surveillance 
recently inspected the clinical and analytical site without any issues.

3.3 Financial Disclosures

The applicant submitted Form 3455 for the following investigator that participated in 
study DIA1063:   reported a significant equity interest in Johnson & 
Johnson in excess of $50,000.  This investigator did not enroll any patients into 
DIA1064, and thus this potential financial interest would not affect the study result.

The other investigators with Form 3455 were from trial DIA3011 which were discussed 
during Supplement 6 review for Invokamet NDA 204-353.

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

Reference ID: 3986794
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4.1 Chemistry Manufacturing and Controls (CMC)

The CMC final review is pending at the time of this review.  The information below 
briefly summarizes applicant’s submitted CMC information for the drug product.

The Cana/Met XR FCDP tablet formulations are designed as bilayer tablets with an 
immediate-release layer containing canagliflozin and an XR layer containing metformin 
HCl.  The metformin HCl XR layer is a polymer matrix that controls drug release by 
passive diffusion through a swollen matrix in combination with tablet erosion.  

Four different strength combinations have been developed as 4 different bilayer tablet 
formulations.   technology was used to prepare the canagliflozin 
granulate for the canagliflozin layer, and  was used for metformin 
HCl granulates for the metformin HCl layer.  The tablets are compressed from two 
separate  one for each active ingredient of the tablet, forming bilayer tablet 
cores, debossed on one side, and are finished with a film-coat with a distinctive color for 
each strength.  

4.2 Clinical Microbiology

No information related to clinical microbiology was included in this supplement.

4.3 Preclinical Pharmacology/Toxicology

No new nonclinical studies were required nor submitted for this application.  The 
applicant cross-referenced the nonclinical data from canagliflozin NDA 204-042, 
metformin NDA 021-748, and canagliflozin/metformin IR FCDP NDA 204-353.  Dr. Fred 
Alavi concluded that the cross-referenced nonclinical studies in the referenced NDAs 
adequately support the safety and approval of canagliflozin/metformin XR FCDP.

4.4 Clinical Pharmacology

The applicant conducted pivotal clinical pharmacology studies to establish the 
bioequivalence (BE) of the to-be-marketed canagliflozin/metformin XR FCDP tablet to 
the co-administration of equal doses of individual components in order to bridge the 
existing safety and efficacy data from canagliflozin (Invokana), metformin (Glumetza), 
and canagliflozin/metformin IR FCDP (Invokamet).  

In the BE studies DIA1041, DIA1063, DIA1062, and DIA1044,  the Cana/Met XR FCDP 
tablet strengths of 50/500 mg, 150/500 mg, 50/1000 mg, and 150/1000 mg respectively 
were shown to be bioequivalent to the equal doses of the individual components.  The 
90% confidence intervals (CIs) for the geometric mean ratios of Cmax, AUC∞, and 
AUClast were within the pre-specified BE limits of 80% to 125% for all comparisons.
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A Phase 1 multiple-dose pharmacokinetic study (DIA1042) demonstrated that 
canagliflozin and metformin XR achieved steady-state by the 6th and 3rd doses, 
respectively, and showed no evidence of dose dumping when administered with food.  
A food-effect study (DIA1064) also showed that food did not have a clinically meaningful 
effect on canagliflozin exposure after single dose administration of 150/1000 mg 
Cana/Met XR.

Dr. Renu Singh, Clinical Pharmacology Reviewer, reviewed these studies and 
concluded that the results are acceptable and recommends approval.  Please see Dr. 
Singh’s review dated August 16, 2016 for details.

5 Sources of Clinical Data

5.1 Tables of Studies/Clinical Trials

This Cana/Met XR FCDP tablet cross-refers to Invokana (canagliflozin) NDA 204-042 
for the primary efficacy and safety data for canagliflozin and to Glumetza NDA 21-748 
for the safety and efficacy for metformin and for Glumetza formulation composition and 
manufacturing technology.  This cross-reference was agreed upon at the pre-NDA 
meeting held on June 25, 2014, as discussed in section 2.5.

The efficacy and safety of canagliflozin at once daily dosing of 100 mg and 300 mg 
added to ongoing treatment with metformin, either alone or with another 
antihyperglycemic agent (AHA), was evaluated in Phase 2 and Phase 3 trials in the 
canagliflozin NDA (204-042).   These included 5 Phase 3 trials where canagliflozin was 
added to either metformin alone (DIA3006 and DIA3009) or metformin in combination 
with another AHA (DIA3002, DIA3012, DIA3015, and insulin substudy of DIA3008 [add 
on to insulin and metformin]).  

A pivotal Phase 3 trial evaluated the efficacy and safety of canagliflozin in combination 
with metformin as initial combination therapy where metformin XR was administered 
once daily (DIA3011).  The results of DIA3011 were submitted and reviewed for 
Invokamet NDA 204353 Supplement 6 and the supplement was approved on May 20, 
2016; see Clinical Review in DARRTS dated May 9, 2016.

Therefore, in order to bridge the results from the canagliflozin Phase 3 program, the 
following new studies that specifically support this NDA submission included:

• Four Phase 1 studies demonstrating the bioequivalence of to-be-marketed 
Cana/Met XR FCDP to the individual components (one for each strength of 
proposed tablet; DIA1041, DIA1063, DIA1062, and DIA1044 for tablet strengths 
of 50/500 mg, 150/500 mg, 50/1000 mg, and 150/1000 mg respectively);

• A relative bioavailability study (DIA1033);
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• A Phase 1 food effect study (DIA1064) evaluating the effect of food on 
canagliflozin bioavailability after single-dose administration of the 150/1000 mg 
Cana/met XR FCDP tablet;

• A Phase 1 multiple-dose pharmacokinetic study (DIA1042) evaluating the 
multiple dose pharmacokinetics of 2 Cana/Met XR FCDP tablets (150/1000 mg 
each) followed by once daily oral doses.

The applicant submitted safety data through December 31, 2012, which was previously 
submitted and reviewed for Invokana (204-042) and Invokamet NDA (204-353). The 
bone and hyperkalemia safety data update was also previously reviewed (Supplement 
6, NDA 204-042) and have led to labeling update with regard to bone fracture, falls, and 
decreases in bone mineral density in September 2015.  

The following are new or updated safety information related to canagliflozin or combined 
use of canagliflozin and metformin submitted in this NDA that were not previously 
reviewed under Invokana or Invokamet NDA:

• Safety data from XR FCDP-specific Phase 1 studies (DIA1041, DIA1062, 
DIA1063, DIA1044, DIA1042, and DIA1064);

• Safety data from extension phase of Phase 3 trials DIA3009 and DIA3010 (up to 
Week 104);

• Blinded subject listing including the number and proportion of randomized 
subjects who died, experienced a non-fatal serious adverse event, or who 
discontinued study drug due to an adverse event from January 1, 2013 through 
July 31, 2015 for five ongoing Phase 3/4 clinical trials (i.e., DNE 3001 
[CREDENCE], DIA3008 [CANVAS], DIA4002, DIA4003 (CANVAS-R], and 
DIA4004), and for two Phase 2 trials (DIA2004 [Type 1 diabetes study] and 
OBE2002 [Obesity study in obese/overweight non-diabetic subjects]);

• Most recent Periodic Adverse Drug Experience Report (PADER) for canagliflozin 
and Cana/Met (reporting period June 29, 2015 to September 18, 2015) and 
Periodic Benefit Risk Evaluation Report/Periodic Safety Update Report (PSUR) 
(reporting period November 16, 2014 to March 28, 2015);

• The most recent canagliflozin annual enhanced pharmacovigilance report 
(reporting period March 29, 2014 through March 28, 2015) supporting 
canagliflozin PMR 2027-3.

On March 17, 2016, the applicant submitted 4MSU which included the following safety 
data with cutoff date of December 31, 2015:

• Blinded subject listing for ongoing clinical studies through data cutoff of 
December 31, 2015 for the number of subjects randomized with treatment-
emergent deaths, serious adverse events, and discontinuations due to adverse 
events including 2 Phase 1 studies (DIA1054 and DIA1055), 2 Phase 3 studies 
(DIA3008 [CANVAS] and DNE3001 [CREDENCE]) and 2 Phase 4 studies 
(DIA4003 [CANVAS-R] and DIA4004);

Reference ID: 3986794



Clinical Review
Hyon J. Kwon 
NDA 205879
Invokamet XR (canagliflozin/metformin HCl XR FCDP)

17

• Summary of safety findings from recently completed clinical studies including a 
Phase 1 study (DIA1072), 2 Phase 2 studies (DIA2004 [in type 1 diabetes 
mellitus as add-on to insulin] and OBE2002 [in non-diabetic, obese subjects]), 
one Phase 4 study (DIA4002 [subjects with hypertension and T2DM]), and 2 
Phase 1 BE studies (DIA1070 and DIA1071) that completed in March 2015;

• Safety findings from the medical literature search from April 1, 2012 through 
December 31, 2015;

• Summary of postmarketing experience with reference to the most recent Periodic 
Adverse Drug Experience Report (PADER) for canagliflozin and Cana/Met IR 
FCDP (reporting period September 29, 2015 to December 28, 2015).

5.2 Review Strategy

The applicant cross-referenced the safety and efficacy data from NDAs previously 
reviewed for approval of Invokana, Glumetza, and Invokamet in support of this NDA.  
Thus, new clinical study data in this application were the pivotal Phase 1 BE and other 
clinical pharmacology studies as discussed in section 5.1.  

Therefore, I reviewed the safety data from the new Phase 1 studies, the extension 
period from DIA3009 and DIA3010, and updated postmarketing and enhanced 
pharmacovigilance reports along with the 4-Month Safety Update.  Because the safety 
data in this application is less extensive and more of an update, I have deleted the 

5.3 Discussion of Individual Studies/Clinical Trials

No new Phase 2 or 3 trials related to Cana/Met XR FCDP are submitted; see section 
4.4 for brief discussion and Clinical Pharmacology Review dated August 16, 2016 for 
details regarding clinical pharmacology studies.

6 Review of Efficacy
Efficacy Summary

No new clinical study was submitted for combined use of canagliflozin and metformin in 
this application.  The efficacy for individual component was established under Invokana 
for canagliflozin (NDA 204-042) and Glumetza for metformin XR (NDA 021-748), and 
the clinical efficacy for combination therapy of canagliflozin and metformin IR has been 
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established under Invokamet (NDA 204-353).  Metformin IR and XR have been 
previously shown to have similar efficacy.

Therefore, the clinical development program for this FCDP was to bridge the existing 
clinical efficacy and safety data by demonstrating the bioequivalence of the FCDP 
tablets to the co-administration of individual components in healthy volunteers in pivotal 
Phase 1 BE studies.  The results of these BE studies can be found in Dr. Singh’s review 
dated August 16, 2016.

6.1 Indication

The proposed indication is an adjunct to diet and exercise to improve glycemic control in 
adults with T2DM in whom treatment with both canagliflozin and metformin 
hydrochloride is appropriate.

7 Review of Safety
Safety Summary

The safety information based on Phase 1 clinical pharmacology studies, updated safety 
data from extension through Week 104 for DIA3009 and DIA3010 trials, and 
postmarketing experience to date is consistent with the safety information related to 
individual components of the FCDP (i.e., canagliflozin and metformin) and Invokamet.  
My review of safety data from Phase 1 studies, extension periods of DIA3009 and 
DIA3010 trials, and updated postmarketing data did not identify any new safety 
concerns.

7.1 Methods

7.1.1 Studies/Clinical Trials Used to Evaluate Safety

DIA3009 was a Phase 3, double-blind, randomized, active-controlled, 3-arm, parallel 
group, multicenter trial with a 104-week treatment period (52 week core period and 
additional 52-week extension period) to evaluate the efficacy, safety, and tolerability of 
canagliflozin compared to glimepiride in the treatment of subjects with T2DM with 
inadequate glycemic control on metformin monotherapy.

DIA3010 was a Phase 3, double-blind, randomized, placebo-controlled, 3-arm, parallel 
group, multicenter trial with a 104-week treatment period (26-week core period followed 
by 78-week extension period) to evaluate the efficacy, safety, and tolerability of 
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canagliflozin compared to glimepiride in the treatment of older subjects with T2DM with 
inadequate glycemic control on any glucose lowering therapy.

See Clinical Review under NDA 204-042 which discussed the design and results related 
to the main core period of DIA3009 and DIA3010 that was designed to assess primary 
efficacy and safety endpoints.  This review will only discuss safety that occurred during 
extension periods, which was Week 52 to Week 104 for DIA3009 and Week 26 to Week 
104 for DIA3010.

All Phase 1 studies were randomized, open-label, single center studies conducted in the 
U.S. that enrolled healthy adults 18 to 55 years of age inclusive, with BMI 18-30 kg/m2 
inclusive, body weight ≥50 kg, systolic blood pressure 90-140 mmHg inclusive, diastolic 
blood pressure ≤90 mm Hg, and normal renal function (eGFR ≥90 mL/min/1.73m2).

7.1.2 Categorization of Adverse Events

All events were coded using Medical Dictionary for Regulatory Activities (MedDRA) 
version 18.0.  

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence

None.

7.2 Adequacy of Safety Assessments

Safety assessments were adequate for the proposed NDA; as described above, the 
majority of safety data related to combined canagliflozin and metformin use were 
evaluated during Invokana and Invokamet NDA review.  Safety data from Phase 1 
clinical studies in healthy volunteers and updated safety data are reviewed here for 
completeness.

7.3 Major Safety Results

7.3.1 Deaths

No deaths were reported in any of the seven new Phase 1 clinical pharmacology 
studies.

DIA3009 Extension Period:
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Four deaths were reported during the extension period, 3 subjects in the canagliflozin 
100 mg group and 1 subject in the canagliflozin 300 mg group (none in the glimepiride 
group).

Three subjects in the canagliflozin 100 mg group died due to: chemical poisoning 
(reported term ‘acute chemical poisoning’; subject 901302), intracranial hemorrhage 
(903041), and pulmonary embolism and acute renal failure (902200).  One subject in 
the 300 mg group died due to road traffic accident (902765).

Chemical poisoning and road traffic accident were not related to the study drug.  The 
intracranial hemorrhage occurred after the subject fell from a bike, and the incidence 
occurred 64 days after the last dose of study drug.

One remaining subject in the canagliflozin 100 mg group reporting pulmonary embolism 
and acute renal failure during the extension period:

• Subject 902200 (received canagliflozin 100 mg) was a 49-year old man with a 
medical history of hypertension with BMI of 42.1 kg/m2 and was receiving 
enalapril, indapamide, perindopril and lercanipidine.  On Day 110, he reported 
back pain, which resolved on Day 130.  On Day 347, he had upper abdominal 
pain and received treatment with lansoprazole, pancreatin, and drotraverine with 
resolution on Day 351.  On Day 545, he had a headache with blood pressure of 
180/80 mmHg and blood glucose of 5 mmol/L.  He took an additional dose of 
indapamide/perindopril and reported feeling better.  Eight hours later, he had 
nausea and abdominal pain, and he was transported to the emergency room and 
diagnosed with acute renal failure (serum creatinine of 1004 umol/L [normal 44-
134 umol/L]) on Day 546.  He was being transferred to another hospital and died 
during preparation for emergency dialysis.  Autopsy showed a massive 
pulmonary thromboembolism/blood obstruction in the pulmonary arteries, edema 
of the cerebrum and lungs, thickening of the left ventricles, generalized 
atherosclerosis in the stage of complicated plaques, acute congestion of internal 
organs.  The cause of death was determined to be massive pulmonary 
thromboembolism.

DIA3010 Extension Period:

Six subjects died during the extension period, 4 in the canagliflozin 100 mg group and 2 
in the placebo group, but four deaths were considered to be not treatment-emergent.  
Two deaths, both receiving canagliflozin 100 mg, were considered treatment-emergent 
and are briefly summarized here:

• Subject 101076 (cerebrovascular accident):  A 63-year old man with medical 
history of hyperlipidemia and hypertension was hospitalized on Day 558 due to a 
cerebrovascular accident and died on Day 564 due to this event.  The death 
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certificate reported undefined cerebral infarction as the primary cause of death 
and undefined heart failure as the secondary cause.  Autopsy was not done.

• Subject 101787 (deep vein thrombosis, arterial embolism):  A 62-year old woman 
with extensive past medical history including hypertension, peripheral 
neuropathy, and diabetic neuropathy was hospitalized on Day 462 with 
complaints of left lower limb swelling with severe “crampy” pain, and was 
diagnosed with deep vein thrombosis (DVT).  Doppler scan of left lower limb 
showed DVT of common femoral, superficial femoral and popliteal veins, and 
subcutaneous edema in the left leg.  She was discharged on Day 465 with 
improved condition.  On Day 498, she was again hospitalized with complaints of 
chest pain, shortness of breath and pain in abdomen for three days.  She was 
diagnosed with pulmonary arterial embolism.  Computed tomography on Day 499 
showed bilateral pulmonary embolism and a bilateral lower limb venous Doppler 
scan on Day 504 showed DVT of lower half of right superficial femoral, popliteal 
and calf vein and resolving thrombosis of the left lower extremity veins.  She was 
medically treated, and died on Day 522 due to embolism and DVT.  Autopsy was 
not available.

Reviewer’s comment:  This elderly subject had underlying risk factors for 
DVT which likely led to embolism.

7.3.2 Nonfatal Serious Adverse Events

No SAEs were reported in any of the seven new Phase 1 studies.

DIA3009 Extension Period:  

The overall incidence of SAE was higher in the glimepiride group (8.1%) than 
canagliflozin groups (6.1% and 5.8% in the 100 mg and 300 mg groups respectively).  
Table 1 provides a summary of SAEs reported during extension period by SOC and PT; 
note this table includes fatal SAE cases that were discussed in section 7.3.1. 

The only SAE occurring in 2 or more subjects in the canagliflozin 100 mg group was 
chronic cholecystitis (in 2 subjects).  No SAE occurred more than in 2 subjects in the 
300 mg group.  The clavicle fracture reported in the 300 mg group also led to study 
discontinuation.
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Table 1:  DIA3009 – Serious Adverse Events During the Extension Period (Week 
52 to Week 104) Regardless of Rescue

Continued next page
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Continued next page
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Source:  Table 55, CSR DIA3009

DIA3010 Extension Period:

The overall incidence of SAE that occurred during the extension period of DIA3010 was 
13.8% in the canagliflozin 100 mg, 17.4% in the canagliflozin 300 mg, and 15.3% in the 
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placebo group.  Table 2 provides summary of SAEs by SOC and PT; note this table 
includes fatal SAE cases that were discussed in section 7.3.1.  Only one of these 
events in each canagliflozin group (upper abdominal pain in 100 mg group and intestinal 
obstruction in 300 mg group) led to study discontinuation, whereas 4 subjects in 
placebo group discontinued due to SAE (coronary artery disease, drug hypersensitivity, 
joint dislocation, and osteoarthritis).
 
Except for the Cardiac Disorders SOC, the majority of SAE occurred in no more than 
one subject in any single treatment group, except for:  lower gastrointestinal 
hemorrhage (2 subjects in 300 mg group), gastroenteritis (2 subjects in 100 mg group), 
osteoarthritis (2 subjects in 300 mg and 1 subject in placebo group), breast cancer (2 
subjects in 300 mg group; one had previous history of breast cancer and another had 
positive family history), papillary thyroid cancer (2 subjects in 300 mg group; both had 
positive history of relevant thyroid disease), and cerebrovascular accident (2 subjects in 
100 mg and 1 subject in 300 mg group).

There were 4 subjects in the canagliflozin group (3 subjects in the 100 mg and one 
subject in the 300 mg group) with SAE of nephrolithiasis compared to none in the 
placebo group.  These cases are briefly summarized:

• Subject 100832 (100 mg):  A 62 year old man with active medical history 
including hypercholesterolemia, hypertension, lumbar spine decompression and 
fusion, arm and leg fractures, surgery for arm injury, and back pain was 
hospitalized for back pain on Day 297.  Chest, abdominal, hip X-ray and 
computer tomography scan of kidneys, ureters, and bladder showed no abnormal 
findings.  He was diagnosed with nephrolithiasis.  Study drug was temporarily 
stopped, and he was medically treated and discharged on Day 303.  He 
underwent lithotripsy on Day 307 and nephrolithiasis resolved the same day.  
Study drug was restarted on Day 326 and he completed the study on Day 732.

• Subject 101230 (100 mg):  A 59-year old man reported kidney infection and 
nephrolithiasis on Day 468, urinary tract infection and nephrolithiasis on Day 481 
which required stent placement into kidney, renal stent colic on Day 495, urinary 
tract infection on Day 501 followed by another nephrolithiasis on Day 510.  These 
events resolved with medical treatment and study drug was temporarily 
interrupted during each event and restarted after resolution.  On Day 544, he 
again had ureteral stones and required medical treatment, which resolved on 
Day 585.  He completed the treatment on Day 729.

• Subject 101717 (100 mg):  A 65-year old man with multiple medical history 
including hypertension, hypercholesterolemia, angina, cardiac stent placement, 
left shoulder arthralgia, and benign prostatic hypertrophy with prostatectomy was 
admitted to hospital on Day 325, where left flank tenderness was noted and he 
was diagnosed with nephrolithiasis.  He underwent extra corporeal shockwave 
lithotripsy and insertion of JJ stent and received medications.  Nephrolithiasis 
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resolved on Day 326, study drug was continued and he completed the study on 
Day 729.

• Subject 101857 (300 mg):  A 66-year old woman with history of renal calculus 
and urinary tract infection (UTI) experienced UTI on Day 236, Day 273, and on 
Day 316.  Concurrent with UTI on Day 316, she was diagnosed with 
nephrolithiasis, she had a cystoscopy and pyelogram and placement of a stent.  
The event resolved, and she completed the study on Day 729.

Reviewer’s comment:  Treatment with canagliflozin has been associated with 
decrease in serum urate levels, which may lead to nephrolithiasis.  The incidence 
of nephrolithiasis in the pooled dataset of all canagliflozin studies did not show 
an imbalance at the time of approval.

Two of 4 subjects with SAE of nephrolithiasis in the canagliflozin group had 
concurrent illness (UTI) that may have precipitated the event.  Despite an 
imbalance in SAEs, the overall incidence of nephrolithiasis (both serious and 
non-serious AEs) during the entire double-blind treatment period in DIA3010 was 
2.5% (6 subjects) and 0.4% (1 subject) in the canagliflozin 100 mg and 300 mg 
groups respectively (1.5% in the combined canagliflozin group) compared to 1.7% 
(4 subjects) in the placebo group.  Thus, although the SAE showed an imbalance, 
the overall incidence of nephrolithiasis was comparable.
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Table 2:  DIA3010 – Serious Adverse Events During Extension Period (Week 26 to 
Week 104) – Regardless of Rescue

Continued on next page
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Continued on next page
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Source:  Table 34, CSR DIA3010

7.3.3 Dropouts and/or Discontinuations

DIA3009 Extension Period:

During extension period of DIA3009, 1.3% (5/393) and 3.7% (14/377) of subjects in the 
canagliflozin 100 mg and 300 mg group respectively compared to 2.1% (8/381) of 
subjects in the glimepiride group discontinued the study. 

In the canagliflozin 100 mg group, diarrhea, nausea, chemical poisoning (also fatal 
event; subject 901302 discussed in section 7.3.1), intervertebral disc protrusion, and 
polyarthritis each occurred in one subject leading to discontinuation.  Two of these 
(chemical poisoning, polyarthritis) also had serious outcome.
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In the canagliflozin 300 mg group, 14 subjects discontinued due to the following events: 
• 3 subjects with decreased glomerular filtration rate (903028, 900406, 901596, 

901257)
• 3 subjects with renal failure (901024, 900967, 900143)
• Acute pyelonephritis (902671)
• Upper abdominal pain (901854)
• Abnormal liver function test (901514)
• Pancreatitis and hyperglycemia (900111)
• One subject reported hepatitis C, increased ALT, increased AST, increased 

blood bilirubin, increased GGT (900990; he experienced elevated liver enzymes 
related to Hepatitis C).

• One subject reported clavicle fracture, contusion, syncope, hypotension (902699; 
a 72 year old woman experienced syncope due to hypotension, which led to 
contusion of right knee and clavicle fracture)

• Neutropenia (900851)

In the glimepiride group, eight subjects discontinued due to cerebrovascular accident (2 
subjects), increased glomerular filtration rate (2 subjects), and one subject each 
reported erythematous rash, increased glycosylated hemoglobin, myocardial infarction, 
and abnormal liver function test.  Three events (myocardial infarction and two 
cerebrovascular accidents) also had a serious outcome.

DIA3010 Extension Period:

During extension period of DIA3010, 2.2% (5/224) and 3.9% (8/207) of subjects in the 
canagliflozin 100 mg and 300 mg group respectively compared to 3.6% (7/193) of 
subjects in the placebo group discontinued the study. 

Of the AEs leading to study discontinuation, only back pain occurred in more than one 
subject in any one treatment group (2 events in the canagliflozin 300 mg group only).  
One back occurred in a 74-year old woman (100299) with a past history of cervical 
discectomy almost a year after treatment initiation.  Another occurred in a 64-year 
woman (101775) with multiple past medical history including diabetic neuropathy on 
Day 222; study drug was withdrawn and subject discontinued the study on Day 366.

New Phase 1 Studies:

The following AEs led to study discontinuations in Phase 1 clinical pharmacology 
studies:
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• In DIA1033, 1 out of 72 randomized subjects discontinued due to blood 
creatinine phosphokinase increased;

• In DIA1041, 1 out of 42 randomized subjects discontinued due to vomiting;
• In DIA1042, 1 out of 12 enrolled subjects discontinued due to inability to 

complete the entire standardized meal on Day 7 because of adverse event of 
abdominal distension;

• In DIA1044, 3 out of 51 randomized subjects discontinued due to vomiting (2) 
and retching (1);

• In DIA1062, 4 out of 47 randomized subjects discontinued due to vomiting (3) 
and increased blood pressure (1);

• In DIA1063, 2 out of 42 randomized subjects discontinued due to vomiting.  

In DIA1064, no subject discontinued the study prematurely.

Reviewer’s comment:  Most of the AEs reported in Phase 1 studies appear to be 
gastrointestinal events (vomiting and retching) related to metformin.

7.7 Additional Submissions / Safety Issues

7.7.1 Enhanced Post-Marketing Pharmacovigilance Plan Summary

The applicant submitted an annual enhanced post-marketing pharmacovigilance plan 
report for Invokana, covering March 29, 2014 to March 28, 2015, and the main findings 
are summarized below.  

Renal cell carcinoma, pheochromocytoma, and Leydig cell tumor:  

During this period, the applicant identified 3 cases suggestive of renal cell carcinoma; 
one of these subjects (20140913990) was previously identified during 915 review of 
Invokana (see DARRTS review dated April 29, 2015 under NDA 204042).  The other 
subject (20150304165) did not provide sufficient information for detailed medical 
assessment.  

The remaining subject is summarized with provided information, although this case also 
lacked details to determine drug causality:
• Case 20141118183 (renal cancer):  A 48-year old woman with concurrent 

hypertension and obesity was treated with canagliflozin 300 mg for T2DM.  She had 
no previous history of malignancy, exposure to radiation, chemotherapy, dialysis or 
transplant.  An unspecified duration of time after initiating canagliflozin, kidney 
cancer was diagnosed and patient was scheduled to undergo surgery; she had 
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received 6 months of treatment with canagliflozin.  Canagliflozin was withdrawn, and 
the outcome of kidney cancer was not reported.

No cases of pheochromocytoma or Leydig cell tumor were reported during this reporting 
period or cumulatively as of March 28, 2015.

Pancreatitis:  

The applicant identified 72 cases from the MedDRA SMQ Acute pancreatitis (Broad) 
during the reporting period; of these 49 cases did not meet the SMQ algorithm criteria.  
Among remaining 21 cases, 7 reported risk factors (co-suspect or concomitant 
medications) associated with development of pancreatitis.  In the majority of cases 
(65%), the outcome was not reported; 19 reported recovery, and one had a fatal 
outcome.

One pancreatitis that led to fatal outcome was discussed in the 915 Review for 
Canagliflozin (20140500632; see DARRTS review dated April 29, 2015 under NDA 204-
042).  One case of hemorrhagic pancreatitis is summarized here:

• Case 20140906414 (pancreatitis hemorrhagic, colitis):  A 58-old woman was 
treated with canagliflozin (unspecified dose) for an unspecified indication.  Her 
past medical history was unknown, and concomitant medications included 
metformin and insulin glargine.  An unspecified duration of time after canagliflozin 
initiation, she experienced hemorrhagic pancreatitis with colitis and was 
hospitalized.  No other information was provided (e.g., outcome, diagnostic tests, 
or actions taken).

Reviewer’s comment:  This case does not have enough information to assess 
drug-causality.  Pancreatitis is a labeled event in Section 6.1 of Invokana and 
Invokamet.

Severe hypersensitivity and severe cutaneous adverse reactions:

The applicant identified 73 cases suggestive of severe hypersensitivity reactions; 3 
cases were non-serious, 30 cases reported other co-suspect or concomitant 
medications, 4 cases continued canagliflozin treatment (with 2 cases reporting 
recovery/recovering), 21 cases provided insufficient information for causality 
assessment, and 10 cases reported medically unconfirmed events.

The remaining five cases are summarized in this table:
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Reviewer’s comments:  The reported severe hypersensitivity reactions are 
consistent with current Warnings and Precautions hypersensitivity section of 
Invokana and Invokamet labeling.

The applicant identified 12 cases of severe cutaneous adverse reactions, of which 7 
cases reported confounding factors or medications.  One case (20140208452) reported 
a patient receiving “twenty plus multiple medications” and provided an assessment that 
the skin exfoliation reaction was not related to any of the medications, and another case 
(20140700899) reported blisters on the back of a patient’s hands described as a “mild 
case of Steven’s Johnson syndrome” in a patient receiving “8 to 10 additional 
medications”.  In the remaining 5 cases, 4 provided insufficient information for causality 
assessment, and one case (20141019839) reported peeling of oral mucosa after an 
unspecified time of initiating canagliflozin 300 mg and resolution after withholding 
canagliflozin with positive rechallenge; canagliflozin was permanently discontinued in 
this patient and the event resolved.

Photosensitivity reactions:

The applicant identified 3 cases reporting events suggestive of photosensitivity 
reactions during the reporting period.  One case was previously reported and 
summarized in the 915 Review for Canagliflozin (20140311702; see DARRTS review 
dated April 29, 2015 under NDA 204-042).  Two additional cases are summarized:
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• Case 20140613946 (solar urticaria):  A 63-year old man received canagliflozin 100 
mg for two weeks and increased the dose to 300 mg for T2DM; concomitant drug 
included metformin.  An unspecified time after increasing the dose to 300 mg, he 
experienced solar urticaria, described as “skin sloughing twice”.  Information 
regarding duration of sun exposure or location of the reaction was not provided.  The 
patient was referred to dermatologist, treatment with canagliflozin was withdrawn, 
and outcome was unknown.

• Case 20140703440 (sunburn):  A woman (age unknown) experienced sunburn at an 
unspecified time within 3 weeks of initiating canagliflozin 300 mg for T2DM.  
Concomitant drugs were unknown.  She developed blisters on her legs from her 
knees to her toes, where her skin had been exposed to the skin while she was 
visiting a lake.  She did not develop blisters on her hands, arms, or face.  The 
outcome is unknown, and it is unknown whether canagliflozin was discontinued.

Reviewer’s comments:  Photosensitivity reactions related to canagliflozin are 
described in Section 6.1 of labeling.  Although the cases lacked complete details, 
these reported cases do not suggest that changes in labeling are warranted at 
this time.

Serious hepatic abnormalities:

Of 25 cases with PT suggestive of severe hepatic abnormalities, 15 cases did not have 
ALT >5x ULN or any elevated aminotransferase >3x ULN associated with an increase in 
bilirubin ≥2x ULN.  Seventeen cases reported confounding risk factors and the 
remaining 8 cases did not provide sufficient information to assess causality.

Pregnancy:

The applicant identified 19 cases suggestive of exposure to canagliflozin during 
pregnancy; 10 were determined not to represent pregnancy reports via case review.  
Among 9 remaining cases, 8 did not report the outcome of pregnancy, and the 
remaining case (20141207649) reported spontaneous abortion about 1 to 2 months 
after discontinuation of canagliflozin in a 26-year old woman (estimated 4 to 5 weeks of 
gestation when canagliflozin was discontinued).  Spontaneous abortion is a common 
event, and causality to canagliflozin cannot be determined based on the provided 
information. 

8 Postmarket Experience

Canagliflozin (Invokana) was approved for marketing in the U.S. on March 29, 2013 as 
an adjunct to diet and exercise to improve glycemic control in adults with T2DM.  The 
European Union (EU) Marketing Authorization (MA) for Invokana (canagliflozin) was 
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granted on November 15, 2013.  Canagliflozin also received marketing approval in 
multiple other countries subsequently.  In addition to single agent, Cana/Met IR FCDP 
(Invokamet) was approved in the U.S. on August 8, 2014 and granted an EU MA (trade 
name Vokanamet) on April 23, 2014.

Based on the estimated tablets distributed worldwide from launch to December 31, 
2015, the estimated cumulative exposure to canagliflozin is 406,581,095 total person-
days or 1,113,921 person-years, and 22,287,680 total person-days or 61,062 person-
years for canagliflozin/metformin IR.

A 915 New Molecular Entity Postmarket Safety Summary for Invokana was completed 
on April 28, 2015, which included review of postmarketing safety data and discussed 
the following potential safety issues:

• Angioedema
• Uronsepsis, kidney infection, pyelonephritis
• Renal failure
• Diabetic ketoacidosis, ketoacidosis, metabolic acidosis
• Nephrolithiasis

The following Tracked Safety Issues were opened for SGLT2 inhibitors as a class, 
including canagliflozin:

• Diabetic ketoacidosis (April 15, 2015)
• Stroke and thromboembolic events (June 18, 2015)
• Urosepsis and fracture (August 18, 2015)
• Acute kidney injury (December 22, 2015).

On September 10, 2015, a new Warnings and Precautions section with bone fracture 
risk was added in Invokana and Invokamet labeling, and data related to falls and 
decreases in bone mineral density was added based on updated fracture data after 
completion of 104 weeks of trial DIA3010.

On December 4, 2015, we issued a Safety Labeling Change for all approved SGLT2 
inhibitors including canagliflozin to update the potential serious risk of diabetic 
ketoacidosis and urosepsis.  On May 20, 2016, labeling for Invokana and Invokamet 
was further revised to add risk for acute kidney injury to the Warnings and Precautions 
section.

Stroke and thromboembolic events will continue to be evaluated.  The cardiovascular 
outcome trials are still ongoing to determine the risk for major cardiovascular events 
with canagliflozin including stroke.

At the time of this efficacy supplement, the applicant submitted recent Periodic Adverse 
Drug Experience Report (PADER) for canagliflozin and Cana/Met that contained data 
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covering June 29, 2015 to September 18, 2015 and Periodic Benefit Risk Evaluation 
Report (PBRER)/Periodic Safety Update Report (PSUR) containing data for November 
16, 2014 to March 28, 2015.  The applicant also submitted the most recent canagliflozin 
annual enhanced pharmacovigilance report (reporting period March 29, 2014 through 
March 28, 2015) supporting canagliflozin PMR 2027-3, which was reviewed in section 
7.7.1.  In addition, as part of 4-Month Safety Update, the applicant also submitted 
PBRER/PSUR covering September 29, 2015 to December 28, 2015.  The adverse 
events reported in these postmarketing safety data were consistent with the current 
safety issues described in the Prescribing Information for Invokana/Invokamet and 
additional safety issues currently under review by the Agency.
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9 Appendices

9.1 Literature Review/References

9.2 Labeling Recommendations

Labeling recommendations are specified throughout the review.  Labeling is not yet 
finalized at this time.
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