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Tanabe Pharma (following the merger of Mitsubishi Pharma and Tanabe Seiyaku), in collaboration with Johnson & Johnson {J&J), has developed

Development Profile and launched canagliflozin jointly with US licensee Vifor (TA-7284, JNJ-28431754; Invokana; Canaglu), the lead from a series of orally active sodium glucose
cotransporter-2 (SGLT-2) inhibitors. The product is indicated in the US as an adjunct to diet and exercise to improve glycemic control in adults with type 2

* Summary diabetes, with an additional label indication for the reduction in risk of major adverse cardiovascular events (MACE), including heart attack, stroke, or
cardiovascular death in adults with type 2 diabetes and established cardiovascular disease, to reduce the risk of end-stage kidney disease (ESKD), doubling of

= Patents& Generics serum creatinine, cardiovascular death, and hospitalization for heart failure in adults with type 2 diabetes mellitus and diabetic nephropathy with albuminuria
(1398387), [2088528). In the EU, the product is indicated in adults with type 2 diabetes mellitus to improve glycemic control as: monotherapy when diet and

* Regulstory exercise alone do not provide adequate glycemic control in patients for wi the use of is te due to or

contraindications; and, as add-on
* Postmarketing not provide adequate glycemic corjtrol [1502241], [2070649]. In Japan,

products including insulin, when these, together with diet and exercise, do
tis indicated for the treatment of type 2 diabetes mellitus [1574922].

In April 2013, the drug was launched in the US for type 2 diabetes [1440862}; in October 2018, the FDA approved the drug for the reduction in risk of MACE,
including heart attack, stroke, or cardiovascular death in adults with type 2 diabetes and established cardiovascular disease, based on CANVAS trial data
[2088528). In February 2014, canagliflozin was launched in the UK for type 2 diabetes [1624451]. By June 2014, the product had also been launched in Germany
1624623]; however, in September 2014, the product was withdrawn from that market [1624628]. By May 2015, canagliflozin had been launched in the EU
(1657870). In ber 2018, the EC ved a label update to include data from the CANVAS program on the reduction in MACE in patients with type 2

diabetes who had either a history of cardiovascular disease or at least two risk factors [2070510). In September 2014, the drug was launched in Japan for type 2
diabetes [1589579]

* Premarketing

® Precinical

*® Additional Information

Literature Review
In September 2019, the FDA approved canagliflozin to reduce the risk of ESKD, doubling of serum creatinine, and renal or cardiovascular death in adults with
Development Status type 2 diabetes and chronic kidney disease [2198887]. In July 2019, Janssen submitted an application to the EMA for canagliflozin for the treatment of diabetic
nephropathy [2211263]; in August 2019, the EMA accepted the filing for review [2185348). In December 2016, Japanese approval for diabetic nephropathy was
Regulatory Designations expected in FY2018/2020 [1890869]; in October 2019, launch for diabetic nephropathy in Japan was expected in fiscal 2023 [2215869).
tincs The drug is also being, ped for the potential of heart failure with either preserved or reduced ejection fraction [2218563]. in November 2019,
i

the CHIEF-HF trial began in heart failure patients with or without type 2 diabetes [2218563].
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Publication date: 31 October 2011
Development Profile ABSTRACT
in is an orally active, sodium-glucose cotransporter (SGLT)2 inhibitor, being developed by Mitsubishi Tanabe Pharma in collaboration with Johnson & Johnson for the

atment of type 2 diabetes mellitus (T2DM) and obesity. SGLT2 is the major pathway of glucose re-absorption in the kidney. Its inhibition increases urinary glucose
nd therefore SGLT2 has become a therapeutic target for T2DM. In phase | and Il clinical trials in patients with T20M, canaglifiozin reduced the renal threshold for

Development Status BlucdTe excretion, increased urinary glucose excretion, and reduced plasma glucose and HbAIC levels. Data from preclinical studies and phase I/l trials indicate that
canaglifiozin has a favorable effect on beta-cell function and is associated with significant reductions in body mass. Canaglifiozin appears to be safe, even in combination with

Regulaiory Designations other commonly used antidiabetic drugs, and most reported side effects are mild in intensity, At the time of publication, data from the extensive, ongoing phase il trial program
for canaglifiozin in patients with T2DM were awaited.

Milestones INTRODUCTION

Chenical Struchies Diabetes mellitus (DM) is a metabolic disorder of pl gies characterized by resulting from defects in insulin secretion, insulin action or a combination of

both. According to the International Diabetes Federation, the global incidence of DM in 2010 was ~ 6.6% and it is predicted to increase to ~ 7.8% by 2030 (1048724). Type 2 (T2)
DM is the most prevalent form of this disorder, accounting for > 90% of all cases in the developed world [1206951]. Obesity, defined by a BMI of > 30 kg/m2, is a well recognized

Drug Names risk factor for developing T20M; nevertheless, most obese and overweight (BMI >/= 25 kg/m2) individuals do not develop this condition. It has been stated that individuals with 3
selective excess of visceral adipose tissue are at a greater risk of insulin resistance (and therefore T20M), and this probably resuts from a combination of genetic factors, aberrant
Sales and Forecasts fatty acid bolism and a pi y state [1208517], [1208518). Lifestyle interventions, including caloric restriction and regular exercise leading to losses of > T% of an
individual's body mass, may reduce the incidence of T2DM by up to 58%. Thi h is also as the firstinter patients with newly diagnosed T20M
T [1208640]. Even so, most patients eventually require treatment with at least one antidiabetic drug to achieve the target level of glycemic control (HbAlc </= 6.5%) that has been
i

associated with fewer complications of DM [1018664). However, several clinical trials have recently questioned the benefits of strict glycemic control on either prevention of the

micro- and macrovascular complications of DM or overall mortality. In fact, the ACCORD {Action to Control Cardiovascular Risk in Diabetes) trial was stopped prematurely

Deals and Patents because of excess mortality in the intensively treated group. These findings were suggested to be related to the side effects of being treated with several antidiabetic drugs,
mainly hypoglycemia, body mass gain and fluid retention [1208652].
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Diabetes, oral SGLT2 inhibitors

First sodium-glucose cotransporter-2 (SGLT2) inhibitor
approved by the FDA for type 2 diabetes, and current
market leader [1298516], [Cortellis)

Shows add-on benefit in high-risk patients; a sub-study
of the CANVAS trial showed that patients at
cardiovascular (CV) risk receiving canagliflozin on top of
insulin therapy achieved greater A1C reductions of 0.73
percentage points (300 mg) from baseline at 18 weeks
compared with placebo [1327755]

Achieved significantly superior reductions in HbA1C
compared with both Januvia (-1.02 versus -0.66
percentage points) and Amaryl (-0.93 versus -0.81
percentage points) in patients already on metformin
and a sulfonylurea [1299232], [1466744)

Also indicated for the reduction in risk of major adverse
CV events (MACE) in patients with type 2 diabetes and
established CV disease; Invokana significantly reduced
the combined risk of cardiovascular death, myocardial
infarction and stroke by 14% versus placebo in the

CANVAS program [1937021], [1298387), [2012429]

ket ad

L ze first-t ze in the US to cement

Glycemic control may be viewed as modest compared
with other classes such as biguanides, sulfonylureas
and meglitinides, with reductions in HbAlc of < 1
percentage point [1398387]

The label contains a black box warning regarding the

risk of lower limb amputation; the increased risk of

amputation was 6.3 versus 3.4/1000 patient-years

(hazard ratio: 1.97), according to the CANVAS trial
1780153), (1937031, [1298387)

An FDA warning was issued regarding the risk of

diabetic ketoacidosis, limb amputation and severe

renal failure; the warning of acute kidney injury was

strengthened by the FDA in June 2016 [1835368],
1780152]

Increased risk of bone fracture; a warning was added to
the label in September 2015, after an evaluation of nine
pooled clinical trials showed declines in bone mass
density and increased risk of bone fractures [1398387]

Contraindicated in patients with severe renal -

Smnmnisnnnnt LaCIT) < Wnl losinll Tml)_and stana

The CV benefit may prove to be an SGLT2 inhibitor class
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